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Introduction 
 

This report is a companion document to the report ‘Land Resource Assessment of the Windeyers 

Hill Area, Isaac–Connors and Mackenzie River Catchments, Central Queensland – Volume 1’.  

It is an appendice report that documents all of the morphological, analytical and modelled soil data 

generated by the study. 

 

The information in Volume 2 is technical in nature and while presented clearly and concisely includes 

only minimal explanation.  Full explanation and discussion of the data is presented in Volume 1.  

Twelve appendices are included.  A brief outline of the data in each appendix and how it may be used 

is given below. 

 

All the field and analytical sites recorded for each soil profile class (SPC) are listed in Appendix 1.  A 

digital site coverage is available upon request and AMG coordinates are available for all sites.  Field 

site numbers are 1–2171, while analytical profiles are numbered 9001–9119.  Site numbers 396–500, 

1117–1200 and 1447–1500 were not described.  Profile 9003 was sampled but not analysed. 

 

The modal field morphology for each SPC is described in Appendix 2.  Every item in each description 

has been analysed on a frequency basis and outliers excluded.  As such, the descriptions are a 

summary of the most commonly seen features associated with each SPC and represent the typical 

variation that can be expected in the field.  The descriptions, while necessarily technical, use standard 

terminology and follow the methodology of McDonald et al. (1990) in the Australian Soil and Land 

Survey Field Handbook and Isbell (1996) in The Australian Soil Classification.  The soil profile 

diagrams with each description illustrate the variation in horizon thickness and depth.  The lines that 

slope from left to right on each diagram show the range in upper and lower depths associated with 

each horizon. 

 

The morphological and analytical data for 118 representative profiles sampled during the study is 

presented in Appendix 3.  These sites (numbered 9001–9119) were carefully selected in the field to 

represent typical examples of each of the SPCs.  Detailed field descriptions were recorded and profiles 

were sampled and analysed for a range of soil parameters to a depth of 1.5 m (or shallower where rock 

occurred).  Profile pH, salinity, sodicity, subsoil chemistry, particle size analysis and moisture holding 

capacity were determined.  In addition, fertility levels in the 0–0.1 m surface horizon were determined 

for the major macronutrients and micronutrients.  Field descriptions follow the terminology used in 

Appendix 2 (McDonald et al. 1990, Isbell 1996).  Laboratory methods are described in the Australian 

Laboratory Handbook of Soil and Water Chemical Methods (Rayment and Higginson 1992).  All 

analyses were carried out by the Analytical Laboratories, Department of Natural Resources and Mines, 

Indooroopilly. 

 

Additional surface soil fertility data that was collected during the survey to enable statistically valid, 

mean fertility levels to be calculated for each SPC are presented in Appendix 4.  A total of 549 

surface samples (0–0.1 m) were analysed from typical sites (including the representative profiles) 

across the study area.  Analytical results for each of the standard analyses undertaken were geomeaned 

across all sites within each SPC.  Only geomean values have been presented.  The individual site data 

is available upon request.  The data is presented for each SPC either on a landscape basis to allow 

comparison of soils within and between different landscapes and on an alphabetical basis for 

individual reference.  Sample numbers and range data (min. and max.) are also presented in the 

alphabetical table. 

 

Statistically valid effective rooting depth (ERD) and plant available water capacity (PAWC) 

information for each SPC are presented in Appendix 5.  The ERD data was calculated individually for 

all field and analytical sites using the field and laboratory criteria outlined in Appendix 8.  Similarly 

PAWC values were modelled using the methodology of Littleboy (1997) as outlined in Appendix 8.  

Mean values for each SPC were calculated and are presented with a statistical range (mean + SD) in 
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the summary table.  In addition, cumulative PAWC values down the profile for each SPC have been 

included in a separate table to allow users to quickly estimate PAWC values in the field.  The typical 

range in PAWC values is shaded for each SPC. 

 

ERD and PAWC data for each of the 118 representative profiles (9001–9119) is presented in 

Appendix 6.  ERD and PAWC data for each site were calculated using the field and laboratory criteria 

in Appendix 8 and the detailed analytical data in Appendix 3.  Individual moisture values (mm/0.1 m) 

down the profile are presented as well as ERD and PAWC.  The depth of soil in which plant available 

moisture is stored down each profile is shaded in the table. 

 

Laboratory methods, drying status and reporting format for all analytical data collected during the 

study are presented in Appendix 7.  The methodologies used and formats presented are in accordance 

with those recommended by Rayment and Higginson (1992) and the Analytical Laboratories, 

Department of Natural Resources and Mines, Indooroopilly. 

 

The ratings and criteria used to assess and model analytical data collected during the study are 

documented in Appendix 8.  Ratings used in interpreting surface soil fertility, soil physical 

characteristics, subsoil chemistry, ERD and PAWC are presented. 

 

The soil and land attributes used to assess limitation levels for each unique map area (UMA) in the 

UMA database are documented in Appendix 9.  The attribute levels enable the spatial documentation 

of field observations for use in future GIS based assessments such as land suitability, salinity hazard or 

fertility status.  Levels have been documented for the following soil and land attributes (Land 

Resources Branch 1990): 

 

 climate (frost and precipitation);  

 water erosion;  

 flooding;  

 water availability;  

 nutrient deficiency;  

 soil physical factors affecting crop growth – soil strength/narrow moisture range; 

 soil physical factors affecting crop growth – surface condition;  

 rockiness;  

 landscape salinity (profile salinity, intake potential, outflow potential);  

 topography – microrelief;  

 wetness; and 

 soil complexity. 

 

The default values recorded for each of the fifteen soil and land attributes outlined in Appendix 9 are 

listed for each SPC in Appendix 10.  The default values represent either the commonest or the most 

limiting value for each SPC. 

 

The modal structure and floristics of the vegetation associations described in the Windeyers Hill study 

area are presented in Appendix 11.  All structural formations and species listed in each description 

have been analysed on a frequency basis and outliers excluded.  As such, the descriptions are a 

summary of the most commonly seen structure and floristics associated with each vegetation 

association and represent the typical variation that can be expected in the field.  The descriptions 

follow the methodology of Walker and Hopkins (1990) in the Australian Soil and Land Survey Field 

Handbook.  The classification of the vegetation associations (Walker and Hopkins 1990) is presented 

in Appendix 11(a), while the structure and floristics of the dominant and occasional formations and 

species recorded in each stratum for each association are presented in Appendix 11(b). 

 

The vegetation species recorded in the Windeyers Hill study area are listed in Appendix 12.  Species 

are listed alphabetically by scientific name and also alphabetically by common name.  The scientific 

list is more comprehensive as not all species have a common name 
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Appendix 1 

 

 
Field sites and representative 

profiles for each soil profile class 
 

 



 

Notes:  1. Where SPCs have gilgai microrelief the range of components sampled is indicated by (Z) for non-gilgaied, (M) for mound, (S) for shelf and (D) for 

 depression.  Individual site data is available from the site database associated with this study.  (Contact: NR&M, Meiers Rd, Indooroopilly Q 4068) 

2. Descriptions of landform, geology, vegetation, soil morphology, field pH 1:5 and EC 1:5 were routinely recorded at all field sites.  Surface soil 

 samples (0–0.1 m bulk) were taken from typical sites for fertility analysis. 

            3. Representative profiles are typical field sites that were sampled for detailed laboratory analyses to a depth of 1.5 m or to the depth of the 

 underlying rock where shallower. 
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Appendix 1 – Field sites and representative profiles for each SPC 
 

Soil Profile Class SPC 

Code 

Gilgai 

comp 1 

Field Sites 2 Total Representative 3 

Profiles 

Total 

Adeline Ad Z, M, S 72, 103, 189, 200, 202, 203, 208, 209, 221, 224, 228, 336, 
376, 509, 513, 556, 558, 561, 562, 575, 580, 597, 600, 652, 

774, 1030, 1037, 1044, 1066, 1376, 1390, 1392, 1812, 

1823, 1829, 1902, 2146 
 

37 9004, 9100 2 

Anncrouye Ac Z 13, 19, 58, 65, 69, 70, 359, 371, 581, 601, 603, 604, 624, 

645, 667, 725, 744, 781, 795, 1022, 1274, 1275, 1301, 

1303, 1320, 1405, 1418, 1419, 1421, 1423, 1424, 1425, 
1660, 1731, 1733, 1749, 1772, 1781, 1785, 1792, 1809, 

1811, 1854, 1928, 1982 

 

45 9036, 9047, 9083 3 

Battery Bx Z,M 338, 1519, 1727, 1760, 1870, 1932, 1937, 1939, 2012, 

2030, 2099, 2105 

 

12 9094 1 

Bellarine Bz Z 12, 24, 25, 40, 41, 47, 55, 56, 80, 95, 144, 158, 363, 568, 

634, 644, 651, 726, 1006, 1232, 1723, 1730, 1889, 1919, 

1933, 1952 

 

26 9034, 9095, 9096 3 

Bills Hut Bh Z 10, 11, 23, 73, 74, 326, 358, 792, 1004, 1007, 1273, 1382, 

1548, 1716, 1718, 1719, 1720, 1737, 1738, 1744, 1799, 

1866, 1871, 1918, 1926, 1927, 2091, 2093, 2129, 2131, 
2136, 2138, 2139, 2140 

 

34 9002, 9017 2 

Bills Hut sandy 
variant 

BhSv Z 639, 1326, 1328, 1329, 1331, 1344 6   

Bluchers Bc Z, M, S, D 37, 149, 170, 346, 678, 937, 1060, 1218, 1891 
 

9 9102 1 

Booroondarra Bn Z 137, 151, 161, 299, 357, 360, 361, 522, 528, 553, 573, 579, 

708, 740, 1050, 1105, 1384, 1389, 1970, 2051, 2052, 2132, 

2161 
 

23 9009, 9021 2 

Bul Bul Bb Z 120, 121, 586, 591, 592, 596, 607, 614, 622, 623, 627, 629, 

631, 650, 659, 670, 1003, 1008, 1020, 1546, 1547, 1658, 
1678, 1734, 1739, 1885, 2118 

 

27 9037, 9040 2 

Bundoora Bd Z 78, 79, 98, 126, 141, 345, 583, 585, 588, 589, 590, 594, 

599, 610, 615, 616, 619, 621, 626, 633, 635, 637, 665, 671, 
734, 1318, 1321, 1859, 1981, 2076, 2090 

 

31 9039, 9045, 9059 3 

Burradoo Bu Z, M, S, D 89, 104, 191, 207, 220, 225, 334, 349, 350, 373, 380, 382, 
383, 608, 649, 764, 793, 932, 975, 977, 987, 990, 1023, 

1026, 1031, 1052, 1054, 1069, 1085, 1338, 1414, 1507, 

1511, 1542, 1553, 1557, 1562, 1565, 1579, 1582, 1584, 
1598, 1600, 1603, 1620, 1652, 1666, 1795, 1796, 1800, 

1808, 1837, 1850, 1857, 1868, 1869, 1872, 1898, 1958, 

1962, 1987, 1990, 1997, 2000, 2004, 2005, 2023, 2024, 
2025, 2043, 2046, 2050, 2060 

 

73 9091, 9092 2 

Burradoo sodic 

phase 

BuZp Z, M 393, 394, 395, 396, 880, 997, 1445, 1551, 1605, 1621, 

1623, 1643, 1813, 1816, 1817, 1824, 1826, 1835, 1843, 
1845, 1849, 1963, 1998, 2006, 2044, 2057, 2148 

 

27 9063, 9084 2 

Carfax Cx Z, M, D 232, 233, 239, 240, 255, 302, 690, 798, 801, 802, 826, 830, 

830, 836, 838, 840, 845, 847, 848, 859, 875, 877, 882, 905, 

905, 1634, 2086, 2086 

 

28 9033, 9054 2 

Carlo Cc Z, M, D 100, 102, 211, 216, 229, 849, 946, 974, 979, 979, 1033, 

1098, 1110, 2049 

 

14   

Cherwell Cw Z 110, 112, 132, 502, 503, 511, 518, 519, 536, 538, , 39, 545, 
551, 559, 570, 1319 

 

16 9011 1 

Collawmar Cm Z 746, 1323, 1334, 1340, 1356, 1367, 1371, 1372, 1377, 
1388, 1399, 1435, 1533, 1537, 1591, 1728, 1780, 1827, 

1832, 1960, 1961, 1966, 1967, 1974, 1977, 1980, 1991 

27 9075, 9093 2 



 

Notes:  1. Where SPCs have gilgai microrelief the range of components sampled is indicated by (Z) for non-gilgaied, (M) for mound, (S) for shelf and (D) for 

 depression.  Individual site data is available from the site database associated with this study.  (Contact: NR&M, Meiers Rd, Indooroopilly Q 4068) 

2. Descriptions of landform, geology, vegetation, soil morphology, field pH 1:5 and EC 1:5 were routinely recorded at all field sites.  Surface soil 

 samples (0–0.1 m bulk) were taken from typical sites for fertility analysis. 

            3. Representative profiles are typical field sites that were sampled for detailed laboratory analyses to a depth of 1.5 m or to the depth of the 

 underlying rock where shallower. 
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Appendix 1 – Field sites and representative profiles for each SPC (continued) 
 

Soil Profile Class SPC 

Code 

Gilgai 

comp 1 

Field Sites 2 Total Representative 3 

Profiles 

Total 

Emoh Em Z 392, 766, 772, 776, 1028, 1048, 1068, 1111, 1113, 1343, 
1369, 1401, 1535, 1536, 1550, 1672, 1996, 2019, 2020, 

2037, 2130 

 

21   

Farlane Fr M, S, D 206, 218, 268, 783, 784, 789, 873, 982, 983, 996, 1027, 
1100, 1112, 1516, 1556, 1558, 1564, 1566, 1606, 1607, 

1622, 1645, 1665, 1667, 1668, 1669, 1819, 1825, 1828, 

1831, 1863, 1867, 2022, 2056 
 

34 9015, 9016, 9073, 
9074 

4 

Foxleigh Fx Z 5, 8, 83, 87, 88, 91, 94, 113, 116, 129, 154, 157, 160, 171, 

178, 180, 184, 187, 197, 331, 340, 347, 550, 563, 571, 572, 
613, 636, 642, 643, 672, 694, 698, 699, 701, 702, 705, 749, 

1010, 1011, 1015, 1035, 1046, 1055, 1063, 1065, 1079, 

1107, 1117, 1327, 1330, 1345, 1360, 1378, 1595, 1676, 
1838, 1841, 1976, 2145, 2159 

 

61 9001, 9020 2 

Foxleigh clay loamy 

phase 

FxLp Z 7, 14, 22, 28, 34, 45, 46, 48, 54, 66, 67, 76, 82, 124, 145, 

159, 175, 182, 348, 593, 595, 606, 617, 625, 628, 632, 638, 
640, 697, 707, 745, 777, 1013, 1017, 1019, 1038, 1041, 

1293, 1296, 1322, 1346, 1403, 1656, 1675, 1681, 1712, 

1740, 1741, 1751, 1794, 1803, 1839, 1883, 1893, 1896, 
1979, 2097, 2127, 2133 

 

59 9041 1 

German Gm Z 9, 21, 92, 93, 114, 125, 140, 147, 505, 521, 529, 543, 554, 
655, 673, 722, 747, 939, 1114 

 

19 9010 1 

Gordons Bore Gb Z, M, S 343, 1279, 1411, 1518, 1522, 1530, 1534, 1545, 1750, 
1761, 1768, 1769, 1779, 1917, 1923, 1929, 1931, 1934, 

1935, 1936, 1938, 2096, 2101 

 

23 9057, 9085 2 

Hazelbrae Hb Z, S 148, 682, 693, 2065, 2072, 2087, 2154, 2168, 2169 
 

9 9119 1 

Heyford Hf Z 99, 109, 119, 506, 508, 514, 516, 517, 520, 527, 532, 533, 

537, 540, 549, 555, 560, 567, 602, 611, 612, 662, 668, 683, 

768, 1032, 1317, 1337, 1364, 1373, 1374 

 

31 9035 1 

Honeycomb Hy Z, S 20, 44, 52, 153, 173, 188, 215, 219, 230, 362, 366, 367, 

710, 711, 739, 754, 763, 778, 785, 909, 912, 933, 938, 945, 
960, 961, 1029, 1034, 1047, 1074, 1076, 1078, 1081, 1084, 

1092, 1093, 1096, 1348, 1386, 1576, 1578, 1663, 1695, 

1755, 1948, 1957, 1972, 2040 
 

48 9014, 9022 2 

Indicus Id Z, M, S 309, 329, 1221, 1224, 1250, 1251, 1280, 1284, 1286, 1299, 

1316, 1363, 1524, 1527, 1899, 1950, 2100, 2103, 2113 
 

19 9076 1 

Indicus melonhole 

phase 

 

IdMp M, S, D 1287, 1298, 1525, 1529, 1531, 1540, 1873, 1924 8 9065, 9066 2 

Indicus shallow 

phase 

 

IdSp Z, M 1220, 1283, 1285, 1289, 1292, 1539, 1544 7 9079 1 

Isaac Is Z 842, 862, 878, 914, 948, 1308, 1309, 1312, 1313, 1353, 

1393, 1395, 1396 

 

13 9105, 9109, 9110 3 

Kirkcaldy Kc Z, M, S 234, 235, 308, 335, 523, 525, 805, 809, 829, 834, 839, 906, 
910, 911, 918, 927, 934, 2059, 2074, 2162 

 

20 9072 1 

Knockane Kk Z, M, S 355, 800, 883, 925, 2064, 2068, 2071, 2073, 2078, 2082, 
2155, 2158, 2167 

 

13 9111, 9116 2 

 

 

 



 

Notes:  1. Where SPCs have gilgai microrelief the range of components sampled is indicated by (Z) for non-gilgaied, (M) for mound, (S) for shelf and (D) for 

 depression.  Individual site data is available from the site database associated with this study.  (Contact: NR&M, Meiers Rd, Indooroopilly Q 4068) 

2. Descriptions of landform, geology, vegetation, soil morphology, field pH 1:5 and EC 1:5 were routinely recorded at all field sites.  Surface soil 

 samples (0–0.1 m bulk) were taken from typical sites for fertility analysis. 

            3. Representative profiles are typical field sites that were sampled for detailed laboratory analyses to a depth of 1.5 m or to the depth of the 

 underlying rock where shallower. 

6 

Appendix 1 – Field sites and representative profiles for each SPC (continued) 
 

Soil Profile Class SPC 

Code 

Gilgai 

comp 1 

Field Sites 2 Total Representative 3 

Profiles 

Total 

Langley Lg Z, M, D 172, 254, 264, 265, 277, 279, 298, 305, 313, 319, 786, 821, 
824, 827, 841, 851, 863, 890, 907, 915, 929, 940, 943, 947, 

954, 955, 959, 993, 1064, 1095, 1210, 1217, 1271, 1310, 

1311, 1314, 1315, 1354, 1359, 1368, 1380, 1394, 1397, 
1398, 1406, 1437, 1438, 1440, 1528, 1639, 2002, 2007, 

2009, 2112 

54 9031, 9080, 9081 3 

Leitrim Lt Z 1905 

 

1   

Lindsay Ld Z, M, D 238, 248, 258, 261, 276, 287, 289, 294, 316, 806, 811, 828, 

850, 869, 889, 913, 916, 917, 944, 1056, 1073, 1075, 1205, 
1206, 1208, 1219, 1227, 1257, 1262, 1263, 2014, 2016 

 

32 9028, 9029, 9104 3 

May My Z, M, D 310, 311, 315, 330, 330, 1201, 1204, 1212, 1225, 1229, 
1235, 1236, 1237, 1238, 1239, 1240, 1241, 1242, 1246, 

1252, 1258, 1259, 1266, 1294, 1306, 1520, 1726, 1759, 

1901, 1907, 1908, 1911, 2027, 2028, 2034, 2035 
 

36 9089, 9090 2 

May shallow phase MySp Z 318, 1200, 1202, 1203, 1207, 1234, 1243, 1245, 1247, 1248, 

1260, 1261, 1264, 1277, 1305, 1307, 2032, 2033 

 

18 9064 1 

Mayfair Mf Z 135, 344, 507, 524, 696, 2061, 2077, 2160, 2163 

 

9 9058 1 

Mayfair sandy 

surface variant 
 

MfSv Z 136, 530, 684, 687, 689, 691, 692, 2070 8   

Maywin 

 

Mw Z 106, 107, 108, 111, 115, 122, 131, 133, 138, 139, 501, 512, 

535, 542, 544, 564, 565, 569, 664 
 

19 9042, 9043, 9044 3 

Merion 

 

Mr Z, M, S 27, 29, 33, 49, 50, 587, 723, 733, 1549 9 9038 1 

Middlemount 
 

Mi Z 1, 2, 3, 656, 657, 706, 732, 2171 8 9097 1 

Middlemount 

colluvial variant 
 

MiCv Z 4, 703, 2151 3   

Mt Stuart 

 

Ms Z, M, D 101, 201, 204, 205, 212, 214, 217, 861, 1089, 1099, 2018 11 9023, 9024 2 

Ninemile Nm Z, M 1268, 1910, 2114 
 

3   

Norwich Nw Z, M 296, 922, 924, 1631, 1696, 1700, 1701, 1706, 1707, 1708, 

1709, 1710, 1711, 2066, 2079, 2080, 2089, 2153 

 

18 9112 1 

Parrot Pr Z 86, 150, 164, 576, 648, 654, 680, 685, 715, 719, 741, 759, 

931, 1061, 1103, 1109, 1116, 1674, 1685, 1691, 1971, 1973, 

1994, 2054, 2062, 2067, 2075, 2152 
 

28 9013 1 

Picardy Pc Z, M, D 231, 241, 242, 243, 244, 245, 246, 247, 249, 250, 251, 252, 

272, 273, 274, 275, 278, 295, 297, 799, 804, 807, 810, 812, 

814, 815, 816, 817, 818, 819, 820, 823, 825, 831, 832, 835, 
846, 853, 854, 856, 857, 874, 876, 881, 886, 887, 888, 908, 

919, 928, 1629, 1630, 1632, 2081, 2084, 2085 

 

56 9030, 9032 2 

Picardy surface seal 

phase 

 

PcXp Z, M, D 253, 256, 283, 303, 304, 306, 307, 808, 833, 837, 843, 844, 

855, 858, 860, 963, 964, 969, 1615, 1625, 1638 

21 9026, 9027 2 

Pomegranate Pg Z, M, S, 

D 

31, 32, 42, 62, 327, 375, 379, 384, 385, 681, 748, 1288, 

1651, 1657, 1664, 1680, 1683, 1690, 1692, 1697, 1732, 

1752, 1766, 1767, 1771, 1774, 1776, 1777, 1788, 1807, 
1916, 1941, 1953, 2095, 2104, 2106, 2125, 2126, 2150 

 

39 9062, 9114 2 

Pomegranate 

melonhole phase 

PgMp M, D 68, 328, 328, 369, 1659, 1688, 1689, 1698, 1704, 1736, 

1784, 1797, 1805, 1810, 1884, 1887, 1951, 2088, 2102, 
2149 

 

20 9060, 9061 2 



 

Notes:  1. Where SPCs have gilgai microrelief the range of components sampled is indicated by (Z) for non-gilgaied, (M) for mound, (S) for shelf and (D) for 

 depression.  Individual site data is available from the site database associated with this study.  (Contact: NR&M, Meiers Rd, Indooroopilly Q 4068) 

2. Descriptions of landform, geology, vegetation, soil morphology, field pH 1:5 and EC 1:5 were routinely recorded at all field sites.  Surface soil 

 samples (0–0.1 m bulk) were taken from typical sites for fertility analysis. 

            3. Representative profiles are typical field sites that were sampled for detailed laboratory analyses to a depth of 1.5 m or to the depth of the 

 underlying rock where shallower. 
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Appendix 1 – Field sites and representative profiles for each SPC (continued) 
 

Soil Profile Class SPC 

Code 

Gilgai 

comp 1 

Field Sites 2 Total Representative 3 

Profiles 

Total 

Pomegranate shallow 
phase 

 

PgSp Z 724, 1783, 1786, 1943, 1947, 1954, 2109, 2110 8 9099 1 

Racetrack Rt Z, S 6, 18, 26, 43, 63, 75, 81, 97, 130, 167, 169, 186, 196, 332, 

339, 351, 352, 353, 368, 566, 598, 618, 727, 751, 760, 902, 
972, 973, 1001, 1002, 1016, 1024, 1036, 1042, 1043, 1223, 

1249, 1291, 1355, 1361, 1381, 1383, 1400, 1404, 1407, 

1436, 1508, 1543, 1552, 1554, 1561, 1570, 1573, 1593, 
1597, 1602, 1604, 1609, 1612, 1650, 1677, 1679, 1694, 

1714, 1729, 1753, 1763, 1802, 1804, 1815, 1821, 1830, 

1856, 1858, 1860, 1892, 1897, 1940, 1942, 1945, 1965, 
1975, 1978, 1985, 1988, 2121, 2124, 2147, 2157, 9003 

 

89 9007, 9019 2 

Racetrack shallow 
phase 

RtSp Z 16, 17, 30, 372, 658, 779, 788, 791, 794, 1009, 1506, 1581, 
1642, 1661, 1684, 1693, 1702, 1775, 1790, 1798, 1861, 

2098, 2120, 2134 

 

24   

Red Cliff Rc Z 64, 143, 646, 647, 728, 780, 1662, 1715, 1735, 1742, 1791, 
1793, 1801, 1851, 1865, 1888, 2117, 2128, 2135, 2137, 

2142, 2144, 2170 

 

23 9082 1 

Red Hill Rh Z 1717, 1721, 1746, 1757, 1879, 1880, 1881, 1882, 1920, 

1922, 1930, 1955, 2011, 2116 

 

14   

Red-one Rn Z 118, 199, 213, 222, 227, 324, 364, 504, 534, 541, 546, 548, 

552, 953, 976, 981, 1053, 1086, 1088, 1090, 1101, 1115, 

1342, 1391, 1429, 1447, 1574, 1671, 2017 
 

29 9006, 9018 2 

Roper Rp Z 15, 35, 36, 53, 59, 85, 105, 117, 134, 152, 168, 174, 181, 

183, 185, 262, 280, 281, 282, 291, 292, 293, 300, 341, 510, 

526, 574, 578, 674, 675, 676, 688, 709, 712, 714, 717, 718, 
731, 752, 753, 756, 757, 771, 822, 852, 935, 936, 941, 942, 

956, 957, 958, 1059, 1071, 1080, 1211, 1635, 1640, 1654, 

1673, 1787, 1789, 2041, 2069 

 

64 9012, 9106 2 

Stateschool Ss Z, S 57, 60, 71, 90, 190, 192, 193, 194, 195, 198, 210, 223, 226, 

323, 325, 333, 337, 365, 374, 515, 547, 557, 577, 582, 663, 
765, 773, 775, 796, 797, 980, 1000, 1021, 1025, 1067, 

1070, 1087, 1108, 1213, 1214, 1226, 1269, 1325, 1332, 

1333, 1339, 1341, 1347, 1357, 1366, 1375, 1387, 1402, 
1409, 1410, 1413, 1422, 1426, 1427, 1428, 1430, 1431, 

1432, 1434, 1439, 1441, 1446, 1512, 1563, 1567, 1575, 

1583, 1585, 1587, 1588, 1590, 1592, 1594, 1596, 1599, 
1644, 1646, 1648, 1653, 1655, 1670, 1822, 1833, 1842, 

1844, 1846, 1847, 1852, 1853, 1855, 1862, 1968, 1984, 

1989, 1995, 1999, 2001, 2010, 2021, 2026, 2036, 2038, 
2039, 2045, 2048, 2055, 2058 

 

112 9005, 9098, 9103 3 

Stephens St Z 163, 236, 237, 257, 260, 288, 381, 677, 750, 949, 1106, 
1209, 1267, 1350, 1637, 1765, 2063, 2083 

 

18 9025, 9108 2 

Ternallum Tn Z, M 266, 386, 388, 787, 871, 872, 950, 951, 988, 989, 991, 

1324, 1617, 1956, 2003 

 

15   

Thirteenmile Tt Z, M, S 84, 176, 177, 179, 531, 695, 700, 713, 1012, 1014, 1045, 

1722, 1745, 1886, 2143 
 

15 9101 1 

Tiny Ty Z, M, D 259, 267, 271, 321, 322, 377, 378, 387, 389, 390, 391, 767, 

813, 864, 870, 884, 904, 952, 965, 966, 968, 984, 986, 992, 

994, 995, 998, 999, 1082, 1083, 1097, 1278, 1416, 1417, 
1442, 1443, 1444, 1501, 1502, 1555, 1559, 1616, 1618, 

1619, 1624, 1626, 1627, 1628, 1633, 1806, 1900, 1906, 

1909, 2008, 2042, 2047 
 

56 9055, 9056 2 

 



 

Notes:  1. Where SPCs have gilgai microrelief the range of components sampled is indicated by (Z) for non-gilgaied, (M) for mound, (S) for shelf and (D) for 

 depression.  Individual site data is available from the site database associated with this study.  (Contact: NR&M, Meiers Rd, Indooroopilly Q 4068) 

2. Descriptions of landform, geology, vegetation, soil morphology, field pH 1:5 and EC 1:5 were routinely recorded at all field sites.  Surface soil 

 samples (0–0.1 m bulk) were taken from typical sites for fertility analysis. 

            3. Representative profiles are typical field sites that were sampled for detailed laboratory analyses to a depth of 1.5 m or to the depth of the 

 underlying rock where shallower. 
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Appendix 1 – Field sites and representative profiles for each SPC (continued) 
 

Soil Profile Class SPC 

Code 

Gilgai 

comp 1 

Field Sites 2 Total Representative 3 

Profiles 

Total 

Tralee Tl Z, M, S, D 38, 39, 51, 146, 162, 263, 290, 301, 342, 354, 679, 686, 
716, 720, 721, 737, 738, 742, 743, 755, 758, 761, 762, 769, 

803, 926, 930, 962, 1051, 1057, 1058, 1062, 1072, 1077, 

1091, 1094, 1102, 1104, 1215, 1270, 1272, 1349, 1351, 
1352, 1385, 1560, 1586, 1636, 1944, 1959, 1969, 1993, 

2015, 2053, 2107, 2108 

 

56 9050, 9051, 9107, 
9115 

4 

Turon Tr M, D 165, 166, 269, 270, 284, 285, 770, 866, 867, 892, 895, 896, 
897, 898, 900, 900, 921, 970, 971, 985, 1039, 1049, 1290, 

1420, 1510, 1514, 1568, 1569, 1608, 1614, 1641, 1686, 

1687, 1699, 1703, 1814, 1864, 1890, 1894, 2141, 2141, 
2165 

 

42 9052, 9053, 9069, 
9070, 9077, 9078 

6 

Warwick Ww Z, M, S, D 61, 128, 155, 286, 312, 356, 370, 609, 661, 704, 729, 730, 
735, 736, 782, 790, 865, 868, 879, 885, 891, 893, 893, 899, 

903, 920, 923, 967, 978, 1005, 1018, 1040, 1222, 1276, 

1281, 1282, 1297, 1300, 1302, 1304, 1335, 1336, 1358, 
1362, 1365, 1370, 1408, 1412, 1415, 1433, 1500, 1503, 

1513, 1517, 1526, 1532, 1538, 1541, 1571, 1601, 1610, 

1613, 1647, 1649, 1682, 1705, 1743, 1754, 1770, 1773, 
1778, 1782, 1818, 1820, 1834, 1946, 1949, 1964, 1983, 

1986, 1992, 2111, 2115, 2122, 2123, 2156, 2164, 2166 

 

88 9048, 9049, 9067, 
9068, 9113, 9117, 

9118 

7 

Wieta Wt Z 630, 641, 894, 901, 1504, 1505, 1509, 1515, 1572, 1577, 

1580, 1589, 1611, 1713, 1836, 1840, 1848, 1895, 1925, 

2092, 2119 
 

21 9071 1 

Windeyers Hill Wy Z, S 314, 317, 320, 1216, 1228, 1230, 1231, 1233, 1244, 1253, 

1254, 1255, 1256, 1265, 1295, 1379, 1521, 1523, 1724, 

1725, 1747, 1748, 1756, 1758, 1762, 1764, 1874, 1877, 
1878, 1903, 1904, 1914, 1915, 1921, 2013, 2031, 2094 

 

37 9086 1 

Windeyers Hill 
melonhole phase 

WyMp M, S, D 1875, 1876, 1912, 1913, 2029 5 9087, 9088 2 

Wyndham Wm Z 77, 96, 123, 127, 142, 156, 584, 605, 620, 653, 660, 666, 
669 

 

13 9008, 9046 2 
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Appendix 2 – Description of the morphology, landscape characteristics and vegetation of the SPCs 
 

Alphabetical index to the soil profile class descriptions 
 

 Soil Profile Class SPC Code   Page  
 Adeline  Ad 12 

 Anncrouye  Ac 12 

 Battery  Bx 13 

 Bellarine Bz 13 

 Bills Hut  Bh 14 

 Bills Hut sandy variant  BhSv 14 

 Bluchers  Bc 15 

 Booroondarra  Bn 16 

 Bul Bul  Bb 17 

 Bundoora  Bd 17 

 Burradoo  Bu 18 

 Burradoo sodic phase  BuZp 19 

 Carfax  Cx 20 

 Carlo  Cc 21 

 Cherwell  Cw 21 

 Collawmar  Cm 22 

 Emoh  Em 22 

 Farlane  Fr 23 

 Foxleigh  Fx 24 

 Foxleigh clay loamy phase  FxLp 24 

 German  Gm 25 

 Gordons Bore  Gb 25 

 Hazelbrae  Hb 26 

 Heyford  Hf 26 

 Honeycomb  Hy 27 

 Indicus Id 27 

 Indicus melonhole phase  IdMp 28 

 Indicus shallow phase  IdSp 29 

 Isaac  Is 29 

 Kirkcaldy Kc 30 

 Knockane  Kk 30 

 Langley  Lg 31 

 Leitrim  Lt 31 

 Lindsay  Ld 32 

 May  My 32 

 May shallow phase  MySp 33 

 Mayfair  Mf 33 

 Mayfair sandy surface variant  MfSv 34 

 Maywin  Mw 35 

 Merion  Mr 36 

 Middlemount  Mi 36 

 Middlemount colluvial variant  MiCv 37 

 Mt Stuart  Ms 37 

 Ninemile  Nm 38 

 Norwich  Nw 38 

 Parrot  Pr 39 

 Picardy  Pc 39 

 Picardy surface seal phase  PcXp 40 

 Pomegranate  Pg 41 

 Pomegranate melonhole phase  PgMp 42 

 Pomegranate shallow phase  PgSp 43 

 Racetrack  Rt 43 

 Racetrack shallow phase  RtSp 44 

 Red Cliff  Rc 44 

 Red Hill  Rh 45 

 Red-one  Rn 45 

 Roper  Rp 46 

 Stateschool  Ss 46 

 Stephens  St 47 

 Ternallum  Tn 47 

 Thirteenmile  Tt 48 

 Tiny  Ty 48 

 Tralee  Tl 49 

 Turon  Tr 50 

 Warwick  Ww 51 

 Wieta  Wt 52 

 Windeyers Hill  Wy 52 

 Windeyers Hill melonhole phase  WyMp 53 

 Wyndham  Wm 54 
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Appendix 2 – Description of the morphology, landscape characteristics and vegetation of the soil 

 profile classes (continued) 
 

Terms and conventions 
 

A soil profile class is a three dimensional soil body or group of soil bodies, such that any profile within the body(s) has a similar 

number and arrangement of major horizons whose morphological attributes are within a defined range.  In addition, all profiles 

within a class should be developed from similar parent materials.  A soil profile class may be described at varying levels of 

generalisation which are dependent on the scale of the survey and density of ground observations.  A soil variant is a soil with 

profile attributes clearly outside the range of defined classes types but not extensive enough to warrant defining a new soil type.  A 

soil phase is a subdivision of a soil profile class based on attributes that have particular significance to the use of the soil, for 

example, a shallow phase.  A soil concept represents a brief description of a soil profile class and incorporates its most important 

and easily recognisable features. 
 

Australian Soil Classifications are as described by Isbell (1996) and are listed in order of frequency of occurrence. 
 

Great Soil Groups are as described by Stace et al. (1968) and are listed in order of frequency of occurrence. 
 

Principle Profile Forms (PPF) are as defined by Northcote (1979) and are listed in order of frequency of occurrence. 
 

Geology codes, formations and dominant lithologies are as defined on the St. Lawrence (1970) and Clermont (1968) 1:250 000 

series geological maps and the Bowen Basin Solid Geology 1:500 000 series geological map (1988).  Codes for the units Cz 

(unconsolidated Cainozoic sand, soil, alluvium and lateritic gravel), Czb (unconsolidated Cainozoic heavy-textured dark soil) and Tb 

(Tertiary basalt) have been updated according to conventions currently used by the Exploration Promotion and Geological Survey, 

Department of Natural Resources and Mines, Queensland (L Hutton pers. comm.).  Tertiary–Quaternary alluvium units TQa and 

TQab have replaced Cz and Czb respectively, while Tb has been subdivided into Tb (fresh Tertiary basalt), Tba (partially altered 

Tertiary basalt) and Tbd (deeply weathered Tertiary basalt). 
 

Landform descriptions are as defined in McDonald et al. (1990). 
 

Flooding is described in terms of estimated flood frequency (or average recurrence interval (ARI)) as defined in McDonald et al. 

(1990). 
 

Vegetation associations are defined in terms of structural formation and species as defined in McDonald et al. (1990).  Detailed 

descriptions of the structure and floristics for each vegetation association (VA1–VA50) are presented in Appendix 11. 
 

Soil depth is as defined in Isbell (1996), except the deep (1.0–1.5 m) and very deep (>1.5 m) categories have been combined:  

shallow <0.5 m, moderately deep 0.5–1.0 m, deep 1.0–>1.5 m. 
 

Soil surface characteristics are as defined in McDonald et al. (1990).  Self-mulching behaviour, in particular, is described in terms 

of the strength of pedality and fineness of aggregates.  The thickness of a self-mulching layer is described by the A1 horizon depths 

on the relevant profile diagram.  Soils with A1 horizons that do not self-mulch may be qualified as thin (<0.1 m) or thick (>0.3 m), 

where surface soil depth is an important feature within the soil concept (Isbell 1996). 
 

Microrelief descriptions are as defined in McDonald et al. (1990). 
 

Horizon nomenclature is as defined in McDonald et al. (1990). 
 

Soil colour codes (moist) are as defined in the Munsell Soil Colour Charts (1994), while colour nomenclature (red, brown, black, 

grey or yellow) is based on the colour class limits of Isbell (1996). 
 

Mottling is described where mottle abundance is >10% and is as defined in McDonald et al. (1990). 
 

Soil textures are field textures as defined in McDonald et al. (1990).  Surface soil textures in the range S–LS are termed sandy, 

while those in the SL–L and SCL–CL ranges are termed loamy and clay loamy respectively (Isbell 1996). 
 

Soil structure, soil segregations and horizon boundaries are as defined in McDonald et al. (1990).  Where a range in subsoil 

structure is described in a soil concept, the range may be expressed either as ‘to’ or ‘or’ (e.g. blocky to lenticular, blocky or 

lenticular).  The use of the expression ‘or’ indicates one or other of the listed structures is dominant throughout the subsoil, while the 

expression ‘to’ is used where one structure grades into another further down the profile. 
 

pH profiles are frequency based using field determinations for each horizon.  Where a range in pH is described in a soil concept, the 

range may be expressed either as ‘to’ or ‘or’ (e.g. acid to alkaline, acid or alkaline).  The expression ‘acid to alkaline’ indicates that 

the entire range of pH from acid to neutral to alkaline can occur within the profile.  The expression ‘to’ is not meant to indicate a pH 

trend down the profile.  The expression ‘acid or alkaline’ indicates that neutral pH is rare and predominantly acid profiles or alkaline 

profiles were observed.  The expression ‘or’ is also used for pH ranges that lie adjacent to each other (e.g. neutral or alkaline). 
 

Substrate material is referred to as weathered where field evidence indicates the soil is weathering insitu. 
 

The frequency of occurrence of all soil, landform and vegetation attributes are defined as: 
 

  No qualifier = 100% or always 

  Frequently (or often) = >30% of occasions (normally about 50% or more) 

  Occasionally = <30% of occasions 
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Appendix 2 – Description of the soil profile classes (alphabetical order) (continued) 

  

ADELINE (Ad) 
 

Concept: A hard setting, loamy or clay loamy surfaced, sporadically or conspicuously bleached, alkaline, brown or black, sodic texture 

contrast soil over labile sandstone, siltstone or shale from 0.6–1.2 m.  Eucalypt vegetation. 

Aust. Soil Classification: Brown or Black Sodosol. 

Great Soil Group: Solodic soil. 

Principal Profile Form: Db1.13, 1.33, 1.43, 2.33, Dy2.13, 2.43, Dd1.33, 1.43; occasionally Db2.43, Dd1.13, Dy2.33. 

Geology: Sandstones or occasionally mudstones or siltstones of the Blackwater Group (Pw).  Mostly lithic, feldspathic or calcareous 

freshwater sedimentary rocks. 

Landform: Gently undulating plains and rises.  Slopes 0.5 to 3%. 

Vegetation Associations: Poplar box (VA20) or Poplar box–ironbark (VA34); occasionally Narrow-leaved ironbark (VA12) or Silver-leaved ironbark 

(VA17). 

Microrelief: Absent. 

Runoff: Slow to moderately rapid.       Permeability:     Very slow to slow.     Drainage:     Moderately well drained. 

Surface Features: Hard setting or occasionally firm.  Frequently 2 to 20% silcrete, sandstone, siltstone or quartz gravels 6 to 60 mm.  Occasionally 

<2 to 10% stones 60 to 200 mm or <2 to 10% rock outcrop. 

Profile diagram and description: 

A1:   Brown or black (7.5YR, 10YR 3/1, 3/2, 3/3, 3/4, 4/3); fine sandy loam to clay loam fine sandy; massive or weak to 

moderate 5 to 20 mm subangular blocky; frequently <2 to 10% siltstone, sandstone or quartz gravels 2 to 20 mm; field pH 

5.5 to 7.  Clear to abrupt change to  
 

A2j, e:   Frequently occurs.  Sporadically or conspicuously bleached.  Grey or brown (10YR 4/1, 4/2, 4/3, 5/2, 5/3, 6/3 

moist, 10YR 7/1, 7/2, 7/3, 7/4 dry); fine sandy loam to clay loam fine sandy; massive or occasionally weak 5 to 20 mm 

subangular blocky; frequently 2 to 20% siltstone, sandstone or quartz gravels 2 to 20 mm; field pH 6 to 6.5.  Abrupt 

change to  
 

B21:   Occasionally mottled; brown or black (10YR 3/1, 3/2, 3/3, 3/4, 4/3, 4/4); medium clay to medium heavy clay; 

moderate or strong 20 to 50 mm prismatic or angular blocky parting to 5 to 20 mm angular blocky or occasionally 

lenticular; frequently 2 to 20% siltstone, sandstone or quartz gravels 2 to 20 mm; occasionally <2 to 10% soft or nodular 

carbonate <2 to 6 mm; field pH 6 to 7, increasing to 8 to 9.5 with depth.  Clear to gradual change to  
 

B22:   Brown or occasionally black (7.5YR, 10YR, 2.5Y 3/2, 3/3, 3/4, 4/3, 4/4, 5/4, 5/6); medium clay to medium heavy 

clay; moderate or strong 5 to 20 mm angular blocky or 5 to 50 mm lenticular; frequently 2 to 20% siltstone, sandstone or 

quartz gravels 2 to 20 mm; 2 to 20% soft or nodular carbonate 2 to 20 mm; field pH 8.5 to 9.5.  Clear to gradual change to 
 

B23:   Frequently occurs.  Occasionally mottled; brown (7.5YR, 10YR, 4/3, 4/4, 4/6, 5/4, 5/6); medium clay to medium 

heavy clay; moderate or strong 5 to 20 mm angular blocky or polyhedral; frequently 2 to 10% weathered sandstone, 

siltstone or shale fragments 2 to 20 mm; 2 to 20% soft or nodular carbonate 2 to 20 mm; field pH 9 to 9.5.  Gradual change 

to 
 

BC:   Frequently occurs.  Occasionally mottled; brown (7.5YR, 10YR, 2.5Y 4/4, 4/6, 5/3, 5/4, 5/6); fine sandy light clay to 

medium heavy clay; moderate or strong 5 to 20 mm angular blocky or polyhedral; 10 to 50% weathered sandstone, 

siltstone or shale fragments 6 to 20 mm; 2 to 50% soft carbonate 2 to 20 mm; field pH 9 to 9.5, occasionally 5 to 6 where 

substrate is non-calcareous.  Abrupt to gradual change to 

 

C:   Frequently occurs.  Brown or grey (7.5YR, 10YR, 2.5Y 4/2, 4/3, 4/4, 5/2, 5/6); weathered sandstone, siltstone or 

shale; <2% soft carbonate <2 mm; field pH 9.0 to 9.5, occasionally 5 to 6 where substrate is non-calcareous. 

 

Number of Sites:   39 
 

ANNCROUYE (Ac) 
 

Concept: A hard setting, loamy or clay loamy surfaced, sporadically bleached, acid, mottled, red texture contrast soil over deeply 

weathered sediments from 0.3–0.8 m.  Eucalypt vegetation. 

Aust. Soil Classification: Red (or occasionally Brown or Grey) Kurosol; Red (or occasionally Brown or Grey) Chromosol. 

Great Soil Group: Red podzolic soil, soloth. 

Principal Profile Form: Dr2.11, 2.31, 3.11, 3.31, 3.41, Db2.11, 2.41, Dy3.11, 3.31. 

Geology: Fine grained sedimentary rocks altered by Tertiary deep weathering (Td, Ta).  Substrate is reticulite or petroreticulite. 

Landform: Gently undulating to undulating footslopes, pediments and residual rises below Tertiary plateaus.  Mainly dissected plateau 

remnants or footslopes below plateau scarps.  Slopes mostly 1 to 3%, but occasionally up to 6%. 

Vegetation Associations: Narrow-leaved ironbark (VA12), Rosewood (VA2) or Yapunyah (VA24). 

Microrelief: Absent. 

Runoff: Slow to rapid.     Permeability:     Very slow to slow.     Drainage:     Imperfectly drained to well drained. 

Surface Features: Hard setting.  Frequently 2 to 20% silcrete or sandstone gravels 6 to 60mm.  Occasionally 2 to 20% stones 60 to 200 mm or 2 to 

10% rock outcrop. 

Profile diagram and description: 
 

A1:   Brown or black (7.5YR, 10YR 3/2, 3/3, 3/4, 4/3, 4/4); sandy loam to clay loam, frequently fine sandy; massive or 

occasionally weak 5 to 20 mm platy or subangular blocky; frequently 2 to 20% silcrete or sandstone gravels 2 to 20mm; 

field pH 5.5 to 6.5.  Clear to change to 
 

A2j, e:   Frequently occurs.  Sporadically bleached or occasionally conspicuously bleached.  Brown or occasionally grey 

(7.5YR, 10YR 3/3, 3/4, 4/2, 4/3, 4/4, 5/2 moist, 10YR 7/2, 7/3, 7/4 dry); sandy loam to sandy clay loam, frequently fine 

sandy; massive; frequently 2 to 20% silcrete or sandstone gravels 2 to 20 mm; field pH 5.5 to 6.  Abrupt change to 
 

B21:   Mottled; red or occasionally brown or grey (2.5YR, 5YR, 7.5YR 3/4, 3/6, 4/4, 4/6, 7.5YR, 10YR 4/2, 5/2, 5/4); 

light medium clay to medium heavy clay; moderate or strong 2 to 20mm angular blocky or polyhedral; frequently 2 to 

20% silcrete or sandstone gravels 2 to 20 mm; field pH 5 to 6.  Gradual to diffuse change to B22 or abrupt to clear change 

to BC. 
 

B22:   Frequently occurs.  Mottled; red or brown (2.5YR, 5YR, 7.5YR 3/4, 4/4, 4/6, 10YR 4/4, 5/4); medium clay to 

medium heavy clay; moderate or strong 2 to 10 mm polyhedral or angular blocky; frequently 2 to 20% silcrete or 

petroreticulite fragments 2 to 20 mm; field pH 5 to 6.  Abrupt to clear change to 
 

B3, BC:   Mottled; brown or red or grey (2.5YR, 5YR 3/4, 3/6, 4/4, 7.5YR, 10YR 4/2, 4/6, 5/2, 5/6, 6/2); medium clay to 

medium heavy clay, frequently fine sandy; moderate or strong 2 to 10 mm polyhedral; 10 to 90% weathered reticulite or 

petroreticulite fragments 2 to 20 mm; field pH 5 to 6.  Abrupt to gradual change to 
 

C:   Frequently occurs.  Mottled; grey or occasionally red (2.5YR, 5YR 3/4, 4/4, 5/4, 5/6, 10YR 6/2, 6/3, 7/1, 7/2, 7/4, 

8/2); frequently weak to strong 2 to 20 mm polyhedral; weathered reticulite or petroreticulite; field pH 4 to 6. 
 

Number of Sites: 48 
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Appendix 2 – Description of the soil profile classes (alphabetical order) (continued) 

  

BATTERY (Bx) 
 

Concept: A weakly to strongly self-mulching, alkaline, brown cracking clay over partially altered basalt or acid, basaltic clay from 0.5–1.0 

m.  Brigalow vegetation. 

Aust. Soil Classification: Brown (or occasionally Black) Vertosol. 

Great Soil Group: Brown clay. 

Principal Profile Form: Ug5.34, 5.15, 5.13, 5.32, 5.35. 

Geology: Partially altered Tertiary basalt (Tba). 

Landform: Gently undulating pediments, colluvial footslopes and occasional rises associated with partially altered basalt flows exposed 

following scarp retreat of Tertiary plateaus in the Duaringa Basin.  Slopes 0.5 to 1.5%. 

Vegetation Associations: Brigalow with shrubs (VA8) or Brigalow (VA1). 

Microrelief: Occasionally normal gilgai VI 0.05–0.3 m, HI 6–10 m. 

Runoff: Slow.     Permeability:     Slow.     Drainage:     Moderately well drained. 

Surface Features: Cracking with a fine (<2 mm), weakly to strongly self-mulching surface.  Frequently 2 to 20% silcrete gravels 6 to 60 mm. 

Profile diagram and description: 

 

 
A1:   Brown or occasionally black (7.5YR, 10YR 3/2, 3/3, 4/3); light medium clay to medium clay; strong <2 mm 

granular; frequently 2 to 10% silcrete gravels 6 to 20 mm; field pH 7 to 9.  Clear change to 

 

B21:   Brown or occasionally black (7.5YR, 10YR 3/2, 3/3, 3/4, 4/3); medium clay to medium heavy clay; strong 2 to 20 

mm lenticular or angular blocky; occasionally <2% soft or nodular carbonate <2 to 6 mm; field pH 7 to 9.5, increasing 

with depth.  Clear to gradual change to 

 

B22:   Brown (7.5YR, 10YR 3/3, 3/4, 4/4); medium clay to medium heavy clay; strong 2 to 20 mm lenticular; 2 to 20% 

soft or nodular carbonate <2 to 6 mm; field pH 9 to 9.5.  Clear to diffuse change to 

 

B23:   Brown (7.5YR, 10YR 3/3, 3/4, 4/4, 4/6); medium clay to medium heavy clay; moderate or strong 5 to 50 mm 

lenticular; field pH 9.5 to 6, decreasing with depth where substrate is absent.  Otherwise clear to gradual change to 

 

BC:   Frequently occurs.  Brown (10YR 4/3, 4/4, 4/6, 5/3, 5/4, 2.5Y 5/4); medium clay to medium heavy clay; moderate or 

strong 10 to 50 mm lenticular or 2 to 10 mm polyhedral; 2 to >50% weathered basalt fragments  6 to 60 mm; occasionally 

2 to 20% soft or nodular carbonate <2 to 6 mm; field pH 8.5 to 9.5.  Clear change to 

 

C:   Occasionally occurs.  Brown or grey (2.5Y 4/4, 5/2); weathered basalt; occasionally 2 to 10% soft carbonate; field pH 

8.5 to 9.5. 

 

Number of Sites:   13 

 

 

 
 

BELLARINE (Bz) 
 

Concept: A shallow, stony, firm or hard setting, acid, black or brown loam or clay loam over deeply weathered sediments from 0.05–0.4 m.  

Acacia vegetation. 

Aust. Soil Classification: Petroferric Leptic Rudosol. 

Great Soil Group: Lithosol. 

Principal Profile Form: Um5.51, 1.43; occasionally Um1.23, Uc1.23, 1.44, 5.11. 

Geology: Fine grained sedimentary rocks (or occasionally basalt) altered by Tertiary deep weathering (Td, Ta or occasionally Tbd).  

Substrate is reticulite or petroreticulite. 

Landform: Undulating to precipitous hillslopes and scarps bounding intact and dissected Tertiary plateaus.  Slopes 3 to 300%. 

Vegetation Associations: Lancewood (VA3), Rosewood (VA2) or Bendee (VA30); occasionally Yapunyah (VA24), Narrow-leaved ironbark (VA12) or 

Queensland peppermint (VA25). 

Microrelief: Absent. 

Runoff: Moderate to very rapid.     Permeability:     Moderate to high.     Drainage:     Well drained to rapidly drained. 

Surface Features: Firm to hard setting with 10 to 90% petroreticulite fragments 20 to 200 mm and 2 to >50% rock outcrop. 

Profile diagram and description: 

 
 

A1, A11:   Black or brown (7.5YR, 10YR 3/2, 3/3, 3/4); sandy loam to clay loam, frequently fine sandy; massive; 2 to 

50% silcrete gravels or petroreticulite fragments 6 to 20 mm; field pH 5 to 6.  Frequently abrupt to clear change to R 

horizon or occasionally clear change to A12, AC or C horizons. 

 

A12:   Occasionally occurs in deeper profiles.  Brown (7.5YR, 10YR 3/3, 3/4, 4/3); sandy clay loam to clay loam, 

frequently fine sandy; massive; 2 to 50% petroreticulite fragments 6 to 20 mm; field pH 5 to 5.5.  Frequently abrupt to 

clear change to R horizon or occasionally clear change to AC or C horizons. 

 

AC:   Occasionally occurs in deeper profiles.  Brown or grey (7.5YR, 3/4, 4/4, 10YR 4/2, 5/4, 6/3); fine sandy clay loam 

to fine sandy medium clay; massive or weak to moderate 5 to 10 mm polyhedral; 10 to 50% weathered petroreticulite 

fragments 6 to 20 mm; field pH 5 to 5.5.  Abrupt to clear change to C or R horizons. 

 

C:   Occasionally occurs in deeper profiles.  Mottled; grey or red (2.5YR, 5YR 3/6, 4/6, 10YR 4/1, 5/2, 6/3, 6/4); 

weathered reticulite or petroreticulite; moderate or strong 5 to 10 mm polyhedral or massive; field pH 5 to 5.5. 

 

Number of Sites:   29 
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Appendix 2 – Description of the soil profile classes (alphabetical order) (continued) 

  

BILLS HUT (Bh) 
 

Concept: A hard setting, uniform or gradational, clay loamy surfaced, acid, red massive earth over deeply weathered sediments below 1.5 

m.  Eucalypt vegetation. 

Aust. Soil Classification: Red Kandosol. 

Great Soil Group: Red earth. 

Principal Profile Form: Um5.52, Gn2.11. 

Geology: Fine grained sedimentary rocks altered by Tertiary deep weathering (Td, Ta).  Substrate is reticulite or petroreticulite. 

Landform: Level to gently undulating intact Tertiary plateaus bounded by distinct scarps.  Occasionally gently undulating rises associated 

with dissected plateau remnants.  Slopes 0.5 to 3%. 

Vegetation Associations: Ironbark–bloodwood–ghost gum (VA50), Narrow-leaved ironbark (VA12) or Budgeroo (VA26); occasionally Narrow-leaved 

white mahogany (VA41). 

Microrelief: Absent. 

Runoff: Slow.     Permeability:     Moderate.     Drainage:     Well drained. 

Surface Features: Hard setting. 

Profile diagram and description: 

 
 

 

A1:   Red (2.5YR, 5YR 3/3, 3/4); fine sandy clay loam to clay loam fine sandy; massive or occasionally weak 5 to 20 mm 

subangular blocky or platy; field pH 5.5 to 6.5.  Clear to gradual change to 

 

B1:   Frequently occurs.  Red (2.5YR, 5YR 3/4, 3/6, 4/4); clay loam fine sandy to fine sandy light clay; massive or 

occasionally weak 5 to 10 mm subangular blocky; field pH 5.5 to 6.5.  Diffuse change to 

 

B2:   Red (10R, 2.5YR 3/4, 3/6, 4/4, 4/6); clay loam fine sandy to fine sandy light clay, frequently becoming lighter at 

depth; massive or occasionally weak 5 to 10 mm subangular blocky; occasionally <2 to 10% silcrete gravels 2 to 20 mm or 

<2% ferruginous nodules; field pH 5.5 to 6.5. 

 

Number of Sites:   36 

 

 

 

 
 

 

 
 

 

 
 

 

BILLS HUT SANDY VARIANT (BhSv) 
 

Concept: A thick (0.4–0.9 m), firm, sandy or loamy surfaced, acid or neutral, gradational variant of the Bills Hut (Bh) soil over ferricrete or 

deeply weathered sediments below 1.2–>1.5 m.  Eucalypt vegetation. 

Aust. Soil Classification: Red Kandosol. 

Great Soil Group: Red earth. 

Principal Profile Form: Gn2.12, Dr4.12. 

Geology: Fine grained sedimentary rocks altered by Tertiary deep weathering (Td, Ta).  Substrate is ferricrete, reticulite or petroreticulite. 

Landform: Gently undulating rises associated with remnants of dissected Tertiary plateaus.  Slopes 0.5 to 2%. 

Vegetation Associations: Narrow-leaved ironbark (VA12); occasionally Ironbark–bloodwood–ghost gum (VA50). 

Microrelief: Absent. 

Runoff: Very slow to slow.     Permeability:     Moderate.     Drainage:     Well drained. 

Surface Features: Firm. 

Profile diagram and description: 

 

 

A1:   Red or occasionally brown (2.5YR 3/3, 5YR, 7.5YR 3/3, 3/4, 4/3); sandy loam; massive; field pH 5.5 to 6.5.  

Gradual change to 

 

A3:   Frequently occurs.  Red (2.5YR, 5YR 3/4, 3/6, 4/4, 4/6); sandy loam to sandy clay loam; massive; field pH 6 to 6.5.  

Gradual change to 

 

B21:   Red (2.5YR 3/6, 4/6); sandy light clay; massive or weak 5 to 20 mm subangular blocky; 2 to 10% silcrete or quartz 

gravels 2 to 6 mm; field pH 6 to 7.5, generally increasing with depth.  Gradual change to 

 

B22:   Occasionally mottled; red (2.5YR, 5YR 3/4, 4/6); sandy light clay to sandy light medium clay; massive or weak 5 to 

10 mm subangular blocky; 2 to 10% silcrete or quartz gravels 2 to 6 mm; field pH 7 to 7.5. 

 

Number of Sites:   6 
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Appendix 2 – Description of the soil profile classes (alphabetical order) (continued) 

  

BLUCHERS (Bc) 
 

 

Concept: A hard setting, firm pedal or weakly self-mulching, alkaline, black or grey cracking clay, frequently with normal gilgai (VI 0.1–

0.3 m), over recent alluvium on backplains and seasonal swamps.  Eucalypt vegetation. 

Aust. Soil Classification: Black or Grey Vertosol. 

Great Soil Group: Grey clay, no suitable group. 

Principal Profile Form: Ug5.16, 5.17, 5.24, 5.25. 

Geology: Quaternary alluvium (Qa). 

Landform: Slowly drained backplains and seasonal swamps within level alluvial plains, mainly on lower tributaries and flood plains; flooded 

by low velocity events.  ARI is more frequent than 1 in 2 years.  Slopes <0.5%. 

Vegetation Associations: Coolibah (VA11), Bothriochloa grassland (VA27) or Sedges (VA29). 

Microrelief: Either non-gilgaied (50%) or with normal gilgai (50%) VI 0.1–0.3 m, HI 5–8 m.  Gilgaied areas occasionally have a prominent 

shelf with indistinct mounds and depressions. 

Runoff: Very slow.     Permeability:     Very slow to slow.     Drainage:     Poorly drained to imperfectly drained. 

Surface Features: Mound - cracking with a firm pedal to weakly self-mulching surface; occasionally 2 to 10% free carbonate nodules. 

 Shelf/depression - cracking with a firm pedal or hard setting surface and a silty surface crust after flooding. 

Profile diagram and description: 

 
 

A1:   Black or grey (10YR 3/1, 3/2, 4/1, 4/2, 2.5Y 4/2); light medium clay to medium clay, frequently fine sandy or silty; 

moderate or strong 2 to 10 mm angular blocky; field pH 6 to 6.5, occasionally up to 8.5 on mounds.  Clear change to  

 

B21:   Black or grey (10YR, 2.5Y 3/1, 3/2, 4/1); medium heavy clay to heavy clay; moderate or strong 10 to 50 mm 

angular blocky or lenticular; occasionally <2% nodular carbonate <2 to 6 mm; field pH 7 to 9.5.  Clear to gradual change 

to  

 

B22:   Black or grey (10YR, 2.5Y 3/2, 4/2, 5Y 2/1, 3/1); medium heavy clay to heavy clay; moderate or strong 10 to 50 

mm lenticular; frequently <2 to 10% nodular carbonate 2 to 6 mm; field pH 8 to 9.  Clear to gradual change to 

 

B23:   Frequently occurs.  Frequently mottled at depth; black or brown (2.5Y 5/4, 5/6, 5Y 2/1); medium clay to medium 

heavy clay; moderate or strong 10 to 50 mm lenticular; occasionally 2 to 10% gypsum crystals <2 mm; field pH 8 to 9.5.  

Clear to gradual change to 

 

2D:   Frequently occurs.  Frequently mottled; brown (10YR, 2.5Y 4/4, 5/3, 5/4, 5/6); fine sandy light medium clay to fine 

sandy medium clay; moderate 5 to 20 mm angular blocky or polyhedral; frequently 2 to 20% nodular carbonate 2 to 20 

mm; field pH 8.5 to 9. 

 

Number of Sites:   10 

 

 

 

m m

0.08
0.03

0.40

1.00

1.50

0.90

A1

B21

B22

B23, 

2D



16 

Appendix 2 – Description of the soil profile classes (alphabetical order) (continued) 

  

BOOROONDARRA (Bn) 
 

 
 

Concept: A deep, soft or loose, neutral, red uniform sand (>1.5 m) grading to a thick (0.4–1.0 m), sandy surfaced, sporadically bleached, 

neutral or alkaline, red, non-sodic texture contrast soil over recent alluvium on levees and sand ridges.  Eucalypt vegetation. 

Aust. Soil Classification: Orthic Tenosol; Red Chromosol. 

Great Soil Group: Siliceous sand, earthy sand, no suitable group. 

Principal Profile Form: Uc5.11, 5.21, Dr2.12, 2.33, 4.13, 4.22, 4.23, 4.32. 

Geology: Quaternary alluvium (Qa). 

Landform: Level to gently undulating, elevated levees and sand ridges on alluvial plains along upper and lower tributaries or occasionally on 

flood plain terraces; deep sands associated with sand ridges are most probably source bordering aeolian deposits.  Flooded in 

lower lying parts by short duration, high velocity events.  ARI is less frequent than 1 in 10 years.  Slopes 0.5 to 1.5%. 

Vegetation Associations: Moreton Bay ash (VA23); occasionally Poplar box–bloodwood–Moreton Bay ash (VA33) or Blue–gum–mixed eucalypts 

(VA22). 

Microrelief: Absent. 

Runoff: Very slow to slow.   Permeability:   Sand - high.      Drainage:   Sand - rapidly drained. 

   Texture contrast - moderate.                        Texture contrast - well drained. 

Surface Features: Soft or loose. 

Profile diagram and description: 

 

Deep sand profile 

 

A1, A11:   Brown or occasionally red (5YR 3/3, 4/3, 7.5YR, 10YR 3/3, 3/4); sand to loamy sand; single grain or massive; 

field pH 6 to 7.  Gradual to diffuse change to  

 

A12:   Frequently occurs.  Brown (7.5YR 3/4, 4/4); loamy sand; massive; field pH 6 to 7.  Gradual to diffuse change to  

 

A3, B1:   Frequently occurs.  Red or occasionally brown (5YR 3/4, 4/4, 4/6, 7.5YR 3/4); loamy sand to sandy loam; 

massive; field pH 6 to 7.  Gradual to diffuse change to 

 

B2:   Red (2.5YR, 5YR 3/6 4/6); loamy sand to sandy loam; massive; field pH 6.5 to 8, generally increasing with depth. 

 

Number of Sites:   12 

 

 

 

 

 

 

 

Texture contrast profile 

 

A1:   Brown or black (7.5YR, 10YR 3/2, 3/3, 3/4); sand to loamy sand; massive; field pH 6 to 7.  Clear to gradual change 

to  

 

A2j:   Sporadically bleached.  Brown or red (5YR, 7.5YR, 10YR 3/4, 4/4, 4/6 moist, 7.5YR, 10YR 6/3, 7/3, 7/4 dry); 

loamy sand; massive; field pH 6 to 7.  Abrupt to clear change to  

 

B21:   Occasionally mottled; red (2.5YR, 5YR 3/4,3/6, 4/4, 4/6); sandy light medium clay to sandy medium clay; moderate 

or strong 20 to 100 mm prismatic parting to moderate 5 to 20 mm angular blocky; field pH 6.5 to 8.5, generally increasing 

with depth.  Clear to gradual change to 

 

B22:   Occasionally occurs.  Occasionally mottled; brown (7.5YR 4/4, 4/6); sandy light clay to sandy medium clay; 

moderate 10 to 20 mm angular blocky; field pH 7 to 9.  Clear to gradual change to 

 

2D:   Frequently occurs.  Brown (7.5YR, 10YR 3/4, 4/4, 4/6); loamy sand to sandy medium clay; massive or occasionally 

moderate or strong 10 to 50 mm prismatic or angular blocky; field pH 6.5 to 7. 

 

Number of Sites:   13 
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Appendix 2 – Description of the soil profile classes (alphabetical order) (continued) 

  

BUL BUL (Bb) 
 

Concept: A hard setting, uniform or gradational, loamy or clay loamy surfaced, acid, brown massive earth over ferricrete or deeply 

weathered sediments from 0.4–1.0 m.  Eucalypt vegetation. 

Aust. Soil Classification: Brown Kandosol. 

Great Soil Group: Yellow earth. 

Principal Profile Form: Um5.51, Gn2.21, 2.41. 

Geology: Fine grained sedimentary rocks altered by Tertiary deep weathering (Td, Ta).  Substrate is reticulite or petroreticulite often with a 

distinct ferricrete layer immediately above. 

Landform: Level to gently undulating intact Tertiary plateaus.  Occasionally gently undulating plains and rises associated with weakly 

dissected plateau remnants.  Slopes 0.5 to 2%. 

Vegetation Associations: Narrow-leaved ironbark (VA12) or Eucalypts with shrubby heath myrtle (VA14); occasionally Poplar box (VA20) or Poplar 

box–ironbark (VA34). 

Microrelief: Absent. 

Runoff: Slow to moderately rapid.     Permeability:     Moderate.     Drainage:     Moderately well drained to well drained. 

Surface Features: Hard setting.  Occasionally 2 to 10% ironstone gravel 6 to 20 mm. 

Profile diagram and description: 

 

 

A1:   Brown or occasionally black or grey (7.5YR, 10YR 3/2, 3/3, 4/2, 4/3); sandy loam to sandy clay loam, frequently 

fine sandy; massive; <2 to 10% ironstone gravels 2 to 20 mm; field pH 5 to 6.  Gradual change to 

 

A3, B1:   Frequently occurs.  Brown (10YR 3/4, 3/6, 4/3, 4/4, 4/6, 5/3, 5/4); sandy clay loam to clay loam, frequently fine 

sandy; massive; <2 to 10% ironstone gravels 2 to 20 mm; field pH 5 to 6.  Clear to diffuse change to 

 

B21:   Brown (7.5YR 4/4, 4/6, 10YR 4/3, 4/6, 5/4, 5/6, 2.5Y 5/4, 5/6); sandy clay loam to light clay, frequently fine sandy; 

massive or occasionally weak 5 to 20 mm subangular blocky; <2 to 10% ironstone gravels 2 to 20 mm; field pH 5.5 to 6.  

Abrupt to clear change to 

 

B22c:   Frequently occurs.  Brown or occasionally yellow (10YR 4/3, 4/6, 5/4, 6/4, 2.5Y 5/6, 6/4); sandy clay loam to clay 

loam; massive; 10 to >90% ferruginous nodules 2 to 20 mm; field pH 5.5 to 6.5.  Abrupt to clear change to 

 

C:   Frequently occurs.  Mottled; grey (10YR 5/2, 6/1, 6/2, 7/2, 2.5Y 5/2); weak 5 to 20 mm angular blocky or polyhedral; 

weathered reticulite or petroreticulite; field pH 6 to 7. 

 

Number of Sites:   29 

 

 

 

 

 

 

 

 

BUNDOORA (Bd) 
 

Concept: A hard setting, sandy surfaced, conspicuously bleached, alkaline, mottled, grey or brown, sodic texture contrast soil with coarse 

columnar structure over deeply weathered sediments from 0.7–>1.5 m.  Eucalypt vegetation. 

Aust. Soil Classification: Grey or Brown Sodosol. 

Great Soil Group: Solodized solonetz, soloth. 

Principal Profile Form: Dy3.41, 2.43, 3.43; occasionally Db1.43, 2.41, Dy5.41, 5.43, 2.41. 

Geology: Fine grained sedimentary rocks altered by Tertiary deep weathering (Ta).  Substrate is reticulite or petroreticulite. 

Landform: Gently undulating to undulating plains and rises associated with only partially dissected Tertiary plateau remnants.  Slopes 1 to 

3%, occasionally up to 5%. 

Vegetation Associations: Eucalypts with bull oak (VA32) or Bull oak (VA35). 

Microrelief: Absent. 

Runoff: Slow to moderately rapid.     Permeability:     Very slow.     Drainage:     Imperfectly drained. 

Surface Features: Hard setting or occasionally firm.  Occasionally <2 to 10% silcrete gravels 6 to 20 mm. 

Profile diagram and description: 

 

 

A1:   Brown (7.5YR 3/3, 3/4, 10YR 3/3, 4/3, 4/4); loamy sand or occasionally sandy loam; massive; occasionally <2% 

ironstone or ferruginised sandstone gravels 2 to 6 mm; field pH 5 to 6.  Clear change to 
 

A2e:   Conspicuously bleached.  Brown or grey (10YR 4/3, 4/4, 5/2, 5/3, 5/4, 6/3 moist, 10YR 7/1, 7/2, 7/3, 8/2 dry); sand 

to loamy sand; massive or single grain; frequently 2 to 10% ironstone or ferruginised sandstone gravels 2 to 20 mm; field 

pH 5.5 to 6.5.  Abrupt change to 
 

B21:   Mottled; grey or brown (10YR 3/4, 4/2, 4/3, 5/2, 5/3, 5/4, 6/2, 2.5Y 5/2, 5/3, 5/4); sandy light medium clay to sandy 

medium clay; strong 100 to 500 mm columnar parting to moderate 5 to 20 mm angular blocky; occasionally <2 to 10% 

ironstone or quartz gravels 2 to 20 mm; field pH 5.5 to 6.5, frequently increasing to 8.5 to 9.5 with depth.  Clear to gradual 

change to 
 

B22:   Occasionally mottled; brown or grey (10YR, 2.5Y 4/2, 4/4, 5/2, 5/3, 5/4); sandy light clay to sandy light medium 

clay; moderate 5 to 20 mm angular blocky or polyhedral; <2 to 10% manganiferous soft segregations <2 mm or <2 to 10% 

soft or nodular carbonate 2 to 20 mm; field pH 8.5 to 9.5 or occasionally 6 to 6.5.  Clear to gradual change to 
 

B3, BC:   Frequently occurs.  Mottled; brown or grey (10YR 4/4, 5/3, 5/4, 6/2, 2.5Y 5/2, 6/2); clay loam sandy to sandy 

light medium clay; weak or moderate 10 to 20 mm angular blocky or polyhedral; frequently 10 to 50% weathered reticulite 

or petroreticulite fragments 6 to 60 mm; field pH either 6 to 6.5 or 8 to 9.5.  Abrupt to gradual change to 
 

C:   Occasionally occurs.  Mottled; grey (10YR 6/1, 6/2, 7/2); sandy clay loam to sandy light clay; massive or weak 10 to 

20 mm polyhedral; weathered reticulite or petroreticulite; field pH 6 to 6.5. 
 

Number of Sites:   34 
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Appendix 2 – Description of the soil profile classes (alphabetical order) (continued) 

  

BURRADOO (Bu) 
 

Concept: A hard setting or firm pedal, alkaline, brown or black non-cracking to cracking clay over labile sandstone, siltstone or shale from 

0.6–1.2 m.  Brigalow vegetation. 

Aust. Soil Classification: Brown, Black (or occasionally Grey) Dermosol; Brown, Black (or occasionally Grey) Vertosol. 

Great Soil Group: Brown clay, no suitable group, grey clay. 

Principal Profile Form: Uf6.31, 6.32, Ug5.13, 5.14, 5.32; occasionally Uf6.33, Ug5.22, 5.15, 5.16, 5.34, 5.35. 

Geology: Sandstones, siltstones and mudstones of the Blackwater Group (Pw).  Mostly lithic, feldspathic or calcareous freshwater 

sedimentary rocks. 

Landform: Gently undulating plains and rises.  Slopes 0.5 to 3%. 

Vegetation Associations: Brigalow (VA1) or Brigalow with shrubs (VA8); occasionally Brigalow–Dawson gum (VA5). 

Microrelief: Occasionally normal gilgai VI 0.05–0.4 m, HI 8–20 m; frequently with a prominent shelf and indistinct mounds and depressions. 

Runoff: Slow (or occasionally moderately rapid).     Permeability:     Slow (or occasionally very slow).     Drainage:     Moderately well 

      drained. 

Surface Features: Frequently cracking with a hard setting, firm pedal or occasionally weakly self-mulching surface.  Where gilgaied, mounds are 

occasionally moderately to strongly self-mulching.  Frequently 2 to 20% sandstone, siltstone, petrified wood or silcrete gravels 6 

to 60 mm.  Occasionally 2 to 10% sandstone or siltstone rocks 60 to 200 mm or <2 to 10% sandstone outcrop. 

Profile diagram and description: 

   Non-gilgaied/mound profile 

 

A1:   Black or brown (7.5YR, 10YR, 2.5Y 2/2, 3/1, 3/2, 3/3); fine sandy light clay to fine sandy light medium clay; 

moderate or strong 5 to 20 mm angular blocky or subangular blocky frequently parting to moderate or strong <2 mm 

granular; occasionally weak or moderate 5 to 20 mm platy; occasionally 2 to 20% sandstone, siltstone, petrified wood or 

silcrete gravels 6 to 20 mm; field pH 6 to 9.5.  Clear change to 

 

B21:   Brown, black or occasionally grey (7.5YR, 10YR 2/2, 3/2, 3/3, 3/4, 4/1, 4/2, 4/3, 4/4, 2.5Y 3/2, 4/4); medium clay 

to medium heavy clay, occasionally fine sandy; moderate or strong 5 to 20 mm angular blocky or lenticular; occasionally 2 

to 10% sandstone, siltstone, petrified wood or silcrete gravels 6 to 20 mm; occasionally 2 to 20% soft or nodular carbonate 

<2 to 6 mm; field pH 7 to 9.5.  Clear to gradual change to 

 

B22:   Frequently occurs.  Brown or occasionally black or grey (7.5YR 3/4, 4/4, 4/6, 5/4, 10YR, 2.5Y 3/2, 4/2, 4/4, 5/3, 

5/4); medium clay to medium heavy clay, occasionally fine sandy; moderate or strong 5 to 20 mm angular blocky or 10 to 

50 mm lenticular; occasionally 2 to 10% sandstone, siltstone or silcrete gravels 6 to 20 mm; 2 to 20% soft or nodular 

carbonate <2 to 6 mm; field pH 8.5 to 9.5.  Abrupt to gradual change to BC horizon or clear to diffuse change to 

 

B23:   Occasionally occurs.  Occasionally mottled; brown or occasionally grey or yellow (7.5YR 4/4, 5/4, 6/6, 10YR, 2.5Y 

4/3, 4/4, 5/3, 5/4, 5/6, 6/2, 6/4); light medium clay to medium heavy clay; moderate or strong 10 to 50 mm lenticular or 

moderate 5 to 20 mm angular blocky or polyhedral; occasionally 2 to 10% sandstone, siltstone or shale fragments 2 to 20 

mm; frequently 2 to 20% soft or nodular carbonate <2 to 20 mm; field pH 8.5 to 9.5.  Clear to gradual change to  

 

BC:   Frequently occurs.  Occasionally mottled; brown or occasionally grey or yellow (7.5YR, 10YR, 2.5Y 4/2, 4/3, 4/4, 

5/3, 5/4, 5/6, 6/3, 6/4, 6/6); light medium clay to medium clay, frequently fine sandy; weak to strong 2 to 20 mm angular 

blocky or polyhedral; 10 to >50% weathered sandstone, siltstone or shale fragments 6 to 20 mm; frequently 2 to 50% soft 

or nodular carbonate <2 to 20 mm; field pH 8.5 to 9.5, occasionally <7 depending on substrate.  Abrupt to clear change to 

 

C:   Frequently occurs.  Occasionally mottled; brown or occasionally grey or yellow (7.5YR, 10YR, 2.5Y 4/2, 4/4, 5/2, 

5/4, 5/6, 6/2, 6/4); weathered sandstone, siltstone or shale; occasionally 10 to 20% soft carbonate <2 to 20 mm; field pH 

8.5 to 9.5, occasionally <7 depending on substrate. 

 

Number of Sites:   74 

 

   Depression profile 
 

  Depression profiles have similar horizons, depths and morphology to non-gilgaied and mound profiles. 

 

Number of Sites:   1 
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Appendix 2 – Description of the soil profile classes (alphabetical order) (continued) 

  

BURRADOO SODIC PHASE (BuZp) 
 

Concept: A very hard setting, saline, sodic version of the Burradoo (Bu) soil over acid clay or fine grained marine sedimentary rocks from 

0.7–>1.5 m.  Brigalow vegetation. 

Aust. Soil Classification: Grey, Brown or Black Vertosol; Grey, Brown or Black Dermosol. 

Great Soil Group: Grey clay, brown clay. 

Principal Profile Form: Ug5.24, 5.32, Uf6.33, 6.32, Ug5.22, 5.35, 5.14, 5.16; occasionally Uf6.31, Ug5.23, 5.25, 5.34, 5.13, 5.15. 

Geology: Undifferentiated, fine grained sedimentary rocks of the Blackwater Group (Pw) and/or Back Creek Group (Pb) that are probably 

of marine origins.  Predominantly fine grained sandstone (often yellow), siltstone or shale (often grey and laminated). 

Landform: Gently undulating plains and rises.  Slopes 0.5 to 2%. 

Vegetation Associations: Brigalow (VA1); occasionally Blackwood (VA37) or Brigalow–blackwood (VA4). 

Microrelief: Occasionally normal or shallow melonhole gilgai VI 0.1–0.4 m, HI 10–25 m; frequently with a prominent shelf and indistinct 

mounds and depressions. 

Runoff: Slow.     Permeability:     Very slow.     Drainage:     Moderately well drained (or occasionally imperfectly drained). 

Surface Features: Frequently non-cracking with a very hard setting surface.  Where gilgaied, mounds and depressions are cracking with a hard 

setting, firm pedal or weakly self-mulching surface .  Frequently 2 to 50% silcrete or ferruginised sandstone and siltstone gravels 

6 to 60 mm and occasionally <2 to 10% sandstone, siltstone or petrified wood rocks 60 to 200 mm. 

Profile diagram and description: 

   Non-gilgaied/mound profile 

 

A1:   Black, brown or grey (10YR 3/2, 3/3, 4/2, 4/3); fine sandy light clay to fine sandy light medium clay; moderate 2 to 

20 mm subangular blocky parting to moderate <2 mm granular; occasionally 2 to 20% silcrete or ferruginised sandstone 

and siltstone gravels 6 to 20 mm; field pH 6 to 7, occasionally 8.5 to 9.5.  Clear change to 

 

B21:   Grey, brown or black (10YR 3/1, 3/2, 4/1, 4/2, 4/3, 4/4); medium clay to medium heavy clay, frequently fine sandy; 

moderate 5 to 20 mm angular blocky or lenticular; occasionally 2 to 10% silcrete or ferruginised sandstone and siltstone 

gravels 6 to 20 mm; occasionally <2 to 20% soft or nodular carbonate <2 to 6 mm; field pH 7 to 9.5.  Clear to gradual 

change to 

 

B22:   Brown or grey (10YR, 2.5Y 4/2, 4/3, 4/4, 5/2, 5/4, 5/6); medium clay to medium heavy clay, frequently fine sandy; 

moderate 5 to 20 mm lenticular; frequently <2 to 20% soft or nodular carbonate <2 to 6 mm; field pH 8 to 9.5.  Clear to 

diffuse change to 

 

B23:   Frequently occurs.  Frequently mottled; brown or grey (10YR, 2.5Y 5/2, 5/3, 5/4, 5/6); medium clay to medium 

heavy clay, frequently fine sandy; moderate or strong 10 to 50 mm lenticular or moderate 5 to 20 mm angular blocky or 

polyhedral; field pH 5 to 9.5.  Clear to gradual change to  

 

B3, BC:   Frequently occurs.  Frequently mottled; brown or grey (10YR 4/4, 5/2, 5/4, 5/6, 6/2); fine sandy medium clay; 

weak to strong 5 to 20 mm polyhedral or angular blocky or weak 10 to 20 mm lenticular; 10 to >50% weathered sandstone, 

siltstone or shale fragments 6 to 20 mm; field pH 5 to 9.5.  Clear change to 

 

C:   Occasionally occurs.  Brown, yellow or grey (10YR 5/2, 5/4, 5/6, 5/8, 6/6, 6/8); weathered sandstone, siltstone or 

shale; field pH 6 to 9. 

 

Number of Sites:   28 

 

   Depression profile 

 

  Depression profiles have similar horizons, depths and morphology to non-gilgaied and mound profiles. 

 

Number of Sites:   1 
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Appendix 2 – Description of the soil profile classes (alphabetical order) (continued) 

  

CARFAX (Cx) 
 

Concept: A strongly self-mulching, alkaline, black cracking clay with strongly developed, linear gilgai (VI 0.1–0.4 m) over 

unconsolidated, calcareous sediments below 0.8–1.3 m.  Eucalypt vegetation or open downs. 

Aust. Soil Classification: Mound: Black Vertosol Depression: Black Vertosol 

Great Soil Group: Mound: Black earth Depression: Black earth 

Principal Profile Form: Mound: Ug5.17, 5.15 Depression: Ug5.17, 5.15 

Geology: Unconsolidated calcareous Tertiary–Quaternary sediments (TQab).  Mainly relict alluvial deposits sourced from basaltic or 

andesitic landscapes in the Isaac–Connors and Mackenzie River catchments.  Fine grained basaltic derived sediment, clay, marl, 

secondary carbonate deposits, gravel beds and sand lenses. 

Landform: Gently undulating plains and low rises.  Often as side slopes to broad gentle ridges.  Slopes mostly 1 to 3%, occasionally <1% on 

plains and up to 5% on side slopes. 

Vegetation Associations: Mountain coolibah (VA19) or Queensland bluegrass downs (VA28); occasionally Ironbark–bloodwood–ghost gum (VA43). 

Microrelief: Strongly developed linear gilgai VI 0.1–0.4 m, HI 7–12 m. 

Runoff: Slow to moderately rapid.     Permeability:     Slow.     Drainage:     Moderately well drained. 

Surface Features: Mound - cracking with a fine (<2 mm), strongly self-mulching surface and 2 to >20% free carbonate nodules. 

 Depression - cracking with a coarse (2 to 5 mm), strongly self-mulching surface. 

 Occasionally 2 to 10% calcrete fragments and waterworn quartz gravels 6 to 20 mm, mainly on mounds. 

Profile diagram and description: 

Mound profile 

 

A1:   Black (10YR, 2.5Y 3/1, 3/2); light medium clay to medium clay; strong <2 mm granular; frequently 2 to 20% 

nodular carbonate <2 to 6 mm; field pH 8 to 9.5.  Clear change to  

 

B21:   Black (7.5YR 3/2, 10YR 2/1, 3/1, 3/2, 2.5Y, 5Y 3/2); medium heavy clay to heavy clay; strong 2 to 20 mm 

lenticular or occasionally angular blocky; <2 to 10% soft or nodular carbonate <2 to 6 mm; field pH 8.5 to 9.5.  Clear to 

diffuse change to  

 

B22:   Black or occasionally brown (7.5YR 3/3, 10YR 2/1, 3/1, 3/2, 3/3, 2.5Y 3/3, 5Y 2/2); medium clay to heavy clay; 

strong 10 to 50 mm lenticular; 2 to 20% soft or nodular carbonate 2 to 20 mm; field pH 8.5 to 9.5.  Clear change to B3, BC 

or clear to diffuse change to 

 

B23:   Occasionally occurs.  Brown or occasionally black (7.5YR, 10YR 3/2, 3/3, 3/4); medium clay to heavy clay; strong 

10 to 50 mm lenticular; 2 to 20% soft or nodular carbonate 2 to 6 mm; field pH 8.5 to 9.5.  Clear change to 

 

B3, BC:   Frequently occurs.  Brown (7.5YR, 10YR 3/3, 3/4, 4/4); fine sandy light medium clay to medium heavy clay; 

weak to strong 10 to 50 mm lenticular; frequently 20 to >50% unconsolidated, calcareous, fine sandy clay sediments; 10 to 

50% soft or nodular carbonate 6 to 20 mm; field pH 8.5 to 9.  Clear change to 

 

C:   Frequently occurs.  Brown (7.5YR, 10YR 4/3, 4/4, 5/4); unconsolidated, calcareous, fine sandy clay sediments (clay 

loam sandy to fine sandy light medium clay); weak or moderate 10 to 20 mm angular blocky or polyhedral; 10 to >50% 

soft or nodular carbonate 2 to 20 mm; field pH 8.5 to 9. 

 

Number of Sites:   21 

 

Depression profile 

 

A1:   Black (10YR, 2.5Y 2/1, 3/1, 3/2); light medium clay to medium heavy clay; strong 2 to 5 mm granular; field pH 6 to 

7.  Clear change to  

 

B21:   Black (10YR, 2.5Y, 5Y 2/1, 3/1); medium heavy clay to heavy clay; strong 5 to 20 mm lenticular; field pH 6 to 9, 

increasing with depth.  Clear to gradual change to  

 

B22:   Black (7.5YR 3/2, 10YR 2/1, 3/1, 3/2, 5Y 2/1); medium heavy clay to heavy clay; strong 10 to 50 mm lenticular; 2 

to 10% soft or nodular carbonate <2 to 6 mm; field pH 8.5 to 9.5.  Clear change to 

 

B3, BC:   Frequently occurs.  Brown (7.5YR, 10YR 3/3, 4/3, 4/4); sandy light clay to fine sandy medium clay; weak to 

strong 10 to 20 mm lenticular or angular blocky; frequently 20 to >50% unconsolidated, calcareous, fine sandy clay 

sediments; 10 to 50% soft or nodular carbonate <2 to 20 mm; field pH 8.5 to 9.5.  Clear change to 

 

C:   Frequently occurs.  Brown (7.5YR, 10YR 4/3, 4/4); unconsolidated, calcareous, fine sandy clay sediments (fine sandy 

clay loam to fine sandy light clay); weak or moderate 10 to 20 mm angular blocky or polyhedral; 10 to >50% soft or 

nodular carbonate 2 to 20 mm; field pH 8.5 to 9.5.  

 

Number of Sites:   9 
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Appendix 2 – Description of the soil profile classes (alphabetical order) (continued) 

  

CARLO (Cc) 
 

Concept: A hard setting or firm pedal, alkaline, black, brown or red non-cracking clay over marl or labile, fine grained calcareous 

sedimentary rocks from 0.3–1.2 m.  Eucalypt vegetation. 

Aust. Soil Classification: Black, Brown or Red Dermosol; occasionally Black, Brown or Red Vertosol. 

Great Soil Group: No suitable group; occasionally brown clay or red clay. 

Principal Profile Form: Uf6.31, 6.32; occasionally Ug5.12, 5.13, 5.14. 

Geology: Sandstones, siltstones and mudstones of the Blackwater Group (Pw).  Mostly thin beds of calcareous freshwater sedimentary 

rocks such as marl or calcareous mudstone underlain by fine grained sandstone (lithic or feldspathic) or siltstone. 

Landform: Gently undulating plains and rises.  Slopes 1 to 3%. 

Vegetation Associations: Ironbark–bloodwood–ghost gum (VA43); occasionally Mountain coolibah (VA19), Silver-leaved ironbark (VA17), Poplar box–

ironbark (VA34) or Poplar box (VA20). 

Microrelief: Occasionally weakly developed linear or lattice gilgai VI <0.05 m, HI 8–10 m. 

Runoff: Slow to moderately rapid.     Permeability:     Slow to moderate.     Drainage:     Moderately well drained to well drained.  

Surface Features: Occasionally cracking with a hard setting or firm pedal surface and 2 to 20% sandstone, siltstone or petrified wood gravels 20 to 

200 mm.  Where gilgaied, mounds have a fine (<2 mm), weakly to strongly self-mulching surface (in thin strips), while 

depressions are hard setting and cracking.  A weak surface seal with a thin sandy veneer often forms after rain. 

Profile diagram and description: 
 

A1:   Black (7.5YR 3/2, 10YR 2/2, 3/1, 3/2); light clay to light medium clay, frequently fine sandy; moderate or strong 5 

to 20 mm angular blocky or occasionally moderate or strong <2 mm granular on gilgai mounds; occasionally <2 to 10% 

sandstone or siltstone gravels 2 to 20 mm; field pH 6.5 to 8.5.  Clear change to 

 

A3, B1:   Occasionally occurs.  Black or occasionally brown or red (5YR, 7.5YR 3/2, 3/3, 10YR 3/2); light clay to light 

medium clay; moderate 5 to 20 mm angular blocky; occasionally <2 to 10% sandstone or siltstone gravels 2 to 20 mm; 

field pH 6.5 to 8.5.  Clear change to 

 

B21:   Black, brown or red (2.5YR 3/4, 3/6, 5YR, 7.5YR 3/2, 3/3, 3/4, 4/3, 4/4, 10YR 2/1, 2/2, 3/2); light medium clay to 

medium heavy clay; strong 2 to 20 mm angular blocky; frequently <2 to 10% sandstone or siltstone gravels 2 to 20 mm; 

frequently 2 to 10% soft or nodular carbonate <2 to 6 mm; field pH 6.5 to 8.5, generally increasing with depth.  Clear 

change to 

 

B22:   Frequently occurs.  Black, brown or red (5YR, 7.5YR 3/3, 4/4, 4/6, 10YR, 2.5Y 3/2, 4/3, 5Y 2/1, 2/2); medium clay 

to medium heavy clay; moderate or strong 2 to 20 mm angular blocky or 20 to 50 mm lenticular; frequently <2 to 10% 

sandstone or siltstone gravels 2 to 20 mm; 2 to 20% soft or nodular carbonate 2 to 20 mm; field pH 8.5 to 9.5.  Clear 

change to 

 

BC:   Brown, red or yellow (5YR 3.3, 3/4, 4/4. 7.5YR, 10YR 5/4, 6/4, 2.5Y 4/4, 5/6); light clay to medium clay; moderate 

or strong 2 to 20 mm angular blocky; 10 to 90% weathered mudstone, sandstone or siltstone fragments 6 to 20 mm; 

frequently 10 to >50% soft or nodular carbonate 2 to 20 mm; field pH 8.5 to 9.5.  Clear change to 

 

C:   Brown, grey or yellow (7.5YR, 10YR 5/2, 5/4, 6/4, 2.5Y 8/2); weathered mudstone, sandstone or siltstone; frequently 

20 to >50% soft or nodular carbonate 2 to 60 mm; field pH 8.5 to 9.5. 

 

Number of Sites:   14 
 

CHERWELL (Cw) 
 

Concept: A shallow to moderately deep, stony, loose, acid, black or brown, uniform coarse sand over quartzose sandstone from 0.05–1.0 

m.  Eucalypt or Acacia vegetation. 

Aust. Soil Classification: Leptic Rudosol. 

Great Soil Group: Siliceous sand, lithosol. 

Principal Profile Form: Uc1.21, 1.23; occasionally Uc2.12, 5.11. 

Geology: Predominantly quartzose sandstones of the Back Creek Group (Pb).  Occasionally fine grained sedimentary rocks (sandstone and 

shale) partially altered by Tertiary deep weathering. 

Landform: Gently undulating rises to steep hills and plateaus of the Cherwell Range.  Areas of lower relief and less slope occur as foothills 

and footslopes surrounding the main range or where outcrop of the Back Creek Group (Pb) occurs elsewhere.  Slopes 1 to >50 %. 

Vegetation Associations: Queensland peppermint (VA25), Lemon-scented gum (VA31), Lancewood (VA3) or Rosewood (VA2) in steeper areas; Long-

fruited bloodwood (VA15) or Eucalypts with shrubby teatree (VA13) on gentler foothills and footslopes. 

Microrelief: Absent. 

Runoff: Slow to very rapid.     Permeability:     High.     Drainage:     Imperfectly drained to rapidly drained. 

Surface Features: Soft or loose.  Frequently 10 to 50% sandstone fragments 6 to 200 mm or 2 to 50% rock outcrop. 

Profile diagram and description: 
 

A1, A11:   Black or occasionally brown (7.5YR, 3/2, 3/4, 10YR 2/1, 3/1, 3/2, 3/3); coarse sand or loamy coarse sand; 

massive or single grain; frequently 2 to 50% sandstone fragments 6 to 60 mm; field pH 5 to 6.  Abrupt change to R horizon 

or clear to gradual change to 

 

A12:   Frequently occurs.  Brown or occasionally black (10YR 3/1, 3/2,  4/4, 5/3, 5/4); coarse sand; single grain or 

occasionally massive; frequently 2 to 50% sandstone fragments 6 to 20 mm; field pH 5 to 6.  Abrupt change to R horizon 

or clear to gradual change to 

 

A13:   Occasionally occurs.  Brown or grey (10YR 3/3, 4/1, 5/4, 6/3); coarse sand; single grain or occasionally massive; 2 

to 20% sandstone fragments 6 to 20 mm; field pH 5.5 to 6.  Abrupt to clear change to R horizon. 

 

A2e:   Occasionally occurs.  Conspicuously bleached.  Brown or grey (10YR 5/2, 5/3, 5/4 moist, 10YR 7/1, 7/2 dry); 

coarse sand; single grain; 2 to 20% sandstone fragments 6 to 20 mm; field pH 5.5 to 6.  Abrupt to clear change to R 

horizon. 

 

A3:   Occasionally occurs.  Brown or grey (10YR 4/3, 5/3, 5/4, 2/5Y 5/2); coarse sand or loamy coarse sand; single grain 

or massive; 10 to >50% sandstone fragments 6 to 60 mm; field pH 5.5 to 6.  Abrupt change to R horizon. 

 

Number of Sites:   17 
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Appendix 2 – Description of the soil profile classes (alphabetical order) (continued) 

  

COLLAWMAR (Cm) 
 

 

Concept: A sandy surfaced, conspicuously or sporadically bleached, alkaline, mottled, grey, sodic texture contrast soil with coarse 

columnar structure over unconsolidated sediments.  Eucalypt vegetation. 

Aust. Soil Classification: Grey (or occasionally Brown) Sodosol. 

Great Soil Group: Solodized solonetz, solodic soil. 

Principal Profile Form: Dy5.43, 3.43, 4.43, 5.33, 4.13, 3.33, 4.33, 2.43, 2.13. 

Geology: Unconsolidated Tertiary–Quaternary sediments (TQa).  Includes relict alluvial deposits and widespread reworked local 

colluvium.  Sand, clay and gravel sourced from sedimentary landscapes in the Isaac–Connors and Mackenzie River catchments. 

Landform: Gently undulating plains and low rises.  Slopes 0.5 to 2%. 

Vegetation Associations: Shrubby poplar box (VA7) or Poplar box (VA20); occasionally Dawson gum (VA10) or Brigalow–Dawson gum (VA5). 

Microrelief: Absent. 

Runoff: Very slow to moderately rapid.   Permeability:   Very slow.   Drainage:   Imperfectly drained to moderately well drained. 

Surface Features: Soft, firm or hard setting.  Occasionally 2 to 10% quartz or silcrete gravels 2 to 6 mm. 

Profile diagram and description: 

 

 

A1:   Brown or black (7.5YR 3/2, 3/3, 3/4, 4/3, 4/4, 10YR 3/3, 4/3, 4/4); loamy sand to sandy loam; massive; field pH 6 to 

7 at the surface, increasing with depth to 9 where A horizons are thick.  Clear to gradual change to 

 

A2e, j:   Conspicuously or sporadically bleached.  Brown or grey (7.5YR, 10YR 4/2, 4/4, 5/2, 5/3, 5/4 moist, 7.5YR, 

10YR 6/2, 7/1, 7/2, 7/3, 7/4 dry); loamy sand to sandy loam; massive; frequently <2 to 10% silcrete or quartz gravels 2 to 

20 mm; occasionally 10 to 20% ferromanganiferous nodules 2 to 6 mm; field pH 6 to 9, increasing with depth where A 

horizons are thick.  Abrupt change to  

 

B21:   Mottled; grey or occasionally brown (10YR 4/2, 5/2, 5/3, 5/4, 6/2, 6/3, 2.5Y 5/2, 5/3, 5/4); sandy light clay to sandy 

medium heavy clay; moderate or strong 50 to 200 mm columnar parting to moderate 5 to 20 mm angular blocky; 

frequently <2 to 10% silcrete or quartz gravels 2 to 20 mm; occasionally 2 to 20% soft manganese veins 2 to 6mm; field 

pH 7 to 9.5, generally increasing with depth.  Clear to gradual change to  

 

B22:   Frequently mottled; grey or brown (10YR, 2.5Y 5/2, 5/3, 5/4, 6/2); sandy light clay to sandy medium heavy clay; 

moderate or strong 5 to 20 mm angular blocky; 2 to 20% soft or nodular carbonate 2 to 20 mm and 2 to 10% soft 

manganese veins 2 to 6 mm; field pH 9 to 9.5.  Clear to gradual change to  

 

B23:   Frequently occurs.  Occasionally mottled; grey or brown (10YR, 2.5Y 5/2, 5/3, 5/4, 6/2); sandy light clay to sandy 

medium heavy clay; moderate or strong 10 to 20 mm angular blocky; frequently 2 to 20% soft carbonate 2 to 20 mm and 2 

to 10% soft manganese veins <2 mm; field pH 9 to 9.5.   

 

Number of Sites:   29 

 

 

 

EMOH (Em) 
 

Concept: A firm or hard setting, sandy surfaced, conspicuously bleached, alkaline, mottled, brown or grey, sodic texture contrast soil with 

coarse columnar structure over lithic sandstone from 0.5–1.3 m.  Eucalypt vegetation. 

Aust. Soil Classification: Brown or Grey Sodosol. 

Great Soil Group: Solodized solonetz, solodic soil. 

Principal Profile Form: Dy3.43, 5.43, 2.43, 3.23, 4.33, 4.43, Db1.43, 2.43. 

Geology: Undifferentiated, fine grained sedimentary rocks of the Blackwater Group (Pw) and/or Back Creek Group (Pb).  Mostly lithic 

sandstones, but occasionally calcareous or quartzose sandstones. 

Landform: Gently undulating plains and rises.  Slopes 0.5 to 2%, occasionally up to 4%. 

Vegetation Associations: Shrubby poplar box (VA7) or Poplar box (VA20); occasionally Poplar box–ironbark (VA34). 

Microrelief: Absent. 

Runoff: Slow to moderately rapid.     Permeability:     Very slow.      Drainage:    Imperfectly drained to moderately well drained. 

Surface Features: Firm or hard setting.  Occasionally 2 to 20% sandstone or quartz gravels 6 to 200 mm or <2% rock outcrop. 

Profile diagram and description: 

 
A1:   Brown or grey (7.5YR, 10YR 3/3, 3/4, 4/2, 4/3); loamy sand to sandy loam; massive; occasionally 2 to 10% siltstone 

gravels 2 to 6 mm; field pH 6 to 8.  Clear change to  

 

A2e:   Conspicuously bleached.  Brown or grey (7.5YR 3/4, 4/4, 5/4, 10YR 4/2, 4/3, 5/2, 5/4 moist, 7.5YR, 10YR 7/1, 7/2, 

7/4, 8/1, 8/2 dry); sand, loamy sand to sandy loam; massive; occasionally 2 to 50% siltstone gravels 2 to 20 mm; field pH 6 

to 7.  Abrupt to clear change to  

 

B21:   Mottled; brown or grey (10YR, 2.5Y 4/2, 5/2, 5/3, 5/4, 5/6); sandy light medium clay to sandy medium clay; 

moderate or strong 100 to 200 mm columnar parting to 10 to 20 mm angular blocky; occasionally 2 to 20% siltstone or 

quartz gravels 2 to 20 mm; occasionally <2% soft carbonate or manganese veins <2 mm; field pH 6 to 9.5, increasing with 

depth.  Abrupt to gradual change to 

 

B22:   Frequently occurs.  Occasionally mottled; brown or grey (10YR, 2.5Y 5/2, 5/4, 5/6); sandy light medium clay to 

sandy medium clay; moderate 10 to 20 mm angular blocky; 10 to 50% soft or nodular carbonate 2 to 6 mm; field pH 9 to 

9.5.  Clear to gradual change to 

 

BC:   Frequently occurs.  Occasionally mottled; brown or grey (10YR, 2.5Y 5/3, 5/4, 6/2); sandy light clay to sandy light 

medium clay; moderate 5 to 20 mm angular blocky; 10 to 50% weathered sandstone fragments 2 to 20 mm; 10 to >50% 

soft or nodular carbonate 2 to 6 mm; field pH 9 to 9.5.  Clear change to 

 

C:   Frequently occurs.  Occasionally mottled; grey (10YR, 2.5Y 7/2, 7/3); weathered sandstone; occasionally <2% soft 

carbonate <2 mm; field pH 9 to 9.5. 

 

Number of Sites:   21 
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Appendix 2 – Description of the soil profile classes (alphabetical order) (continued) 

  

FARLANE (Fr) 
 

Concept: A strongly developed melonhole gilgai complex (VI 0.5–1.2 m) with: 

 a firm pedal or weakly to moderately self-mulching, alkaline, grey or brown, sodic cracking clay on mounds; and 

 a weakly self-mulching, acid, grey, sodic cracking clay in depressions; 

 over strongly structured, acid clay or fine grained marine sedimentary rocks from 0.8–>1.5 m.  Brigalow vegetation. 

Aust. Soil Classification: Mound: Grey, Brown (or occasionally Black) Vertosol  Depression: Grey (or occasionally Black) Vertosol 

Great Soil Group: Mound: Grey clay, brown clay      Depression: Grey clay, no suitable group 

Principal Profile Form: Mound: Ug5.24, 5.25, 5.28, 5.29, 5.34, 5.35; occasionally Ug5.16, 5.14, 5.15, Uf6.32 

 Depression: Ug5.24, 5.25, 5.28, 5.29, 5.13, 5.14, 5.15 

Geology: Undifferentiated, fine grained sedimentary rocks of the Blackwater Group (Pw) and/or Back Creek Group (Pb) that are probably 

of marine origins.  Mostly fine grained sandstone, siltstone or laminated shale. 

Landform: Level to very gently undulating plains.  Mostly broad, flat, relatively elevated plains within gently undulating areas developed on 

folded Permian sediments.  Slopes <0.5 to 1%, occasionally up to 1.5%. 

Vegetation Associations: Brigalow with shrubs (VA8) or Brigalow (VA1). 

Microrelief: Strongly developed melonhole gilgai VI 0.5–1.2 m, HI 15–25 m; occasionally with a prominent shelf. 

Runoff: Slow on mounds; no run off in depressions.     Permeability:     Very slow.     Drainage:     Imperfectly to moderately well 

       drained on mounds; poorly to 

       imperfectly drained in depressions. 

Surface Features: Mound - cracking with a firm pedal or fine (<2 mm), weakly to moderately self-mulching surface. 

 Depression - cracking with a coarse (2 to 5 mm), weakly self-mulching surface.  

 Frequently 2 to 20% silcrete or shale gravels 6 to 60 mm and occasionally <2 to 20% sandstone rocks 60 to 200 mm. 

Profile diagram and description: 

 

Mound profile 

 

A1:   Black, brown or grey (10YR 2/2, 3/1, 3/2, 3/3, 3/4, 4/1, 4/2, 4/3, 4/4, 2.5Y 4/2, 4/3); light medium clay to medium 

clay, frequently fine sandy; moderate or strong 2 to 10 mm angular blocky or <2 mm granular; occasionally 2 to 20% 

silcrete or shale gravels 6 to 20 mm; field pH 6 to 9.5.  Clear change to  

B21:   Grey, brown or occasionally black (10YR, 2.5Y 2/1, 3/1, 3/2, 4/1, 4/2, 4/4, 4/6, 5/1); medium clay to medium heavy 

clay; moderate or strong 5 to 20 mm angular blocky or lenticular; occasionally 2 to 20% silcrete or shale gravels 6 to 20 

mm; frequently 2 to 20% soft or nodular carbonate <2 to 6 mm; field pH 8.5 to 9.5.  Clear to gradual change to  

B22:   Grey or brown (10YR, 2.5Y 4/2, 4/3, 4/4, 4/6, 5/2, 5/3); medium clay to medium heavy clay; moderate or strong 10 

to 50 mm lenticular; occasionally 2 to 20% silcrete or shale gravels 6 to 20 mm; 2 to 20% soft or nodular carbonate 2 to 6 

mm; field pH 8.5 to 9.5.  Clear to diffuse change to 

B23:   Occasionally mottled; grey or brown (10YR, 2.5Y 4/2, 4/4, 5/2, 5/3, 5/4, 6/2, 6/4); medium clay to medium heavy 

clay; moderate or strong 10 to 50 mm lenticular; occasionally 2 to 10% manganese soft segregations or veins <2 mm; field 

pH 9 to 5, frequently decreasing with depth.  Clear to gradual change to 

B3, BC:   Occasionally occurs.  Frequently mottled; brown or yellow (10YR, 2.5Y 5/3, 5/4, 5/6, 5/8, 6/4); fine sandy 

medium clay to fine sandy medium heavy clay; weak to strong 10 to 50 mm lenticular; 10 to 90% weathered sandstone, 

siltstone or shale fragments 6 to 60 mm; 2 to 20% manganese veins <2 mm; field pH 5 to 9. 

Number of Sites:   34 

 

Depression profile 

 

A1:   Black or grey (10YR 2/1, 3/1, 4/1, 4/2); light medium clay to medium heavy clay; moderate or strong 2 to 10 mm 

angular blocky or <2 mm granular; field pH 6 to 7.  Abrupt to clear change to  

B21:   Grey or occasionally black (10YR, 2.5Y 3/2, 4/1, 5/1, 5/2); light medium clay to medium heavy clay; moderate or 

strong 2 to 20 mm lenticular; frequently 2 to 10% shale gravels 6 to 20 mm; field pH 6 to 7, occasionally 8 to 9.  Gradual 

to diffuse change to  

B22:   Occasionally mottled; grey (10YR, 2.5Y 4/2, 5/1, 5/2); light medium clay to medium heavy clay; moderate or 

strong 5 to 20 mm lenticular; occasionally 2 to 10% shale gravels 6 to 20 mm; occasionally 2 to 10% soft or nodular 

carbonate <2 to 6 mm and manganese veins <2 mm; field pH 5.5 to 6.5, occasionally 8 to 9.  Gradual to diffuse change to 

B23:   Occasionally occurs.  Grey (10YR 5/2); light medium clay to medium heavy clay; moderate or strong 5 to 20 mm 

lenticular; field pH 5.5 to 6.5.  Gradual to diffuse change to 

B3, BC:   Frequently occurs.  Frequently mottled; grey or yellow (10YR 4/2, 5/2, 6/6); light medium clay to medium 

heavy clay; weak or moderate 5 to 20 mm lenticular; 10 to 50% weathered sandstone, siltstone or shale fragments 6 to 20 

mm; field pH 5.5 to 9. 

Number of Sites:    4    
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Appendix 2 – Description of the soil profile classes (alphabetical order) (continued) 

  

FOXLEIGH (Fx) 
 

Concept: A sandy surfaced, conspicuously bleached, alkaline, mottled, brown or grey, sodic texture contrast soil with coarse columnar 

structure over unconsolidated sediments.  Eucalypt vegetation. 

Aust. Soil Classification: Brown or Grey Sodosol. 

Great Soil Group: Solodized solonetz, solodic soil. 

Principal Profile Form: Dy2.43, 5.43, 3.43, 4.43, Db1.43, 4.43; occasionally Db2.33, 3.33, 3.43, Dy2.33, 5.33. 

Geology: Unconsolidated Tertiary–Quaternary sediments (TQa).  Includes relict alluvial deposits and widespread reworked local 

colluvium.  Sand, clay and gravel sourced from sedimentary landscapes in the Isaac–Connors and Mackenzie River catchments. 

Landform: Level to gently undulating plains and occasional low rises.  Slopes 0.5 to 3%. 

Vegetation Associations: Poplar box (VA20) or Poplar box–bloodwood–Moreton Bay ash (VA33); occasionally Poplar box–ironbark (VA34) or Eucalypts 

with bull oak (VA32). 

Microrelief: Absent. 

Runoff: Slow to moderately rapid.     Permeability:     Very slow.     Drainage:     Imperfectly drained to moderately well drained. 

Surface Features: Soft, firm or hard setting. 

Profile diagram and description: 

 

A1:   Brown or black (7.5YR, 10YR 3/2, 3/3, 3/4, 4/3); loamy sand to sandy loam; massive; field pH 6 to 7.  Clear change 

to  

 

A2e, j:   Conspicuously or occasionally sporadically bleached.  Brown or grey (10YR 4/2, 4/3, 4/4, 5/2, 5/3, 5/4, 6/3 moist, 

10YR 6/3, 6/4, 7/1, 7/2, 7/3, 7/4 dry); sand or loamy sand; massive; occasionally <2 to 10% silcrete or quartz gravels 2 to 6 

mm and 2 to 10% ferromanganiferous nodules 2 to 6 mm; field pH 6 to 7.  Abrupt change to  

 

B21:   Frequently mottled; brown or grey (10YR 3/3, 3/4, 4/2, 4/3, 4/4, 4/6, 5/2, 5/3, 5/4, 5/6, 2.5Y 4/2, 4/4, 5/2, 5/4); 

sandy light medium clay to sandy medium heavy clay, frequently fine sandy; moderate or strong 100 to 200 mm columnar 

parting to moderate 10 to 20 mm angular blocky; frequently <2 to 10% soft or nodular manganese <2 to 6 mm; field pH 6 

to 9.5, increasing with depth.  Clear to gradual change to 

 

B22:   Occasionally mottled; brown or occasionally grey or yellow (10YR, 2.5Y 4/4, 5/2, 5/3, 5/4, 5/6, 6/2, 6/4); sandy 

light clay to sandy medium clay, frequently fine sandy; moderate or occasionally weak 10 to 20 mm angular blocky; 

frequently 2 to 20% soft or nodular carbonate or soft manganese 2 to 6 mm; field pH 8.5 to 9.5.  Clear to gradual change to 

 

B23:   Frequently occurs.  Occasionally mottled; brown or occasionally grey or yellow(10YR, 2.5Y 4/4, 5/2, 5/3, 5/4, 6/2, 

6/4); sandy light clay to sandy light medium clay; moderate 10 to 20 mm polyhedral; 10 to >50% soft or nodular carbonate 

2 to 20 mm; field pH 8.5 to 9.5. 

 

Number of Sites:   63 
 

 

 

 

FOXLEIGH CLAY LOAMY PHASE (FxLp) 
 

Concept: A hard setting, loamy or clay loamy surfaced, conspicuously or sporadically bleached, alkaline, brown, sodic texture contrast soil 

with coarse columnar structure over unconsolidated sediments.  (Loamy surfaced version of the Foxleigh (Fx) soil).  Eucalypt 

vegetation. 

Aust. Soil Classification: Brown Sodosol. 

Great Soil Group: Solodic soil, solodized solonetz. 

Principal Profile Form: Db1.43, 1.33, Dy2.43, 2.33, 3.43, 3.33; occasionally Db1.41, 1.42, 1.31, 1.32, Dy2.41, 2.31. 

Geology: Unconsolidated Tertiary–Quaternary sediments (TQa).  Includes relict alluvial deposits and widespread reworked local 

colluvium.  Sand, clay and gravel sourced from sedimentary landscapes in the Isaac–Connors and Mackenzie River catchments. 

Landform: Level to gently undulating plains.  Occasionally gently undulating pediments or rises below Tertiary plateaus.  Slopes 0.5 to 3%. 

Vegetation Associations: Poplar box (VA20); occasionally Shrubby poplar box (VA7), Poplar box–ironbark (VA34), Gum-topped box (VA18) or 

Yapunyah (VA24). 

Microrelief: Absent. 

Runoff: Slow to moderately rapid.     Permeability:     Very slow.    Drainage:     Imperfectly drained to moderately well drained. 

Surface Features: Hard setting and occasionally cryptogam.  Occasionally 2 to 20% silcrete gravels 6 to 60 mm. 

Profile diagram and description: 

A1:   Brown or black (7.5YR, 10YR 3/2, 3/3, 3/4, 4/3); sandy loam to clay loam, frequently fine sandy; massive or weak 5 

to 20 mm platy or subangular blocky; occasionally 2 to 10% silcrete gravels 6 to 20 mm; field pH 5.5 to 6.5.  Clear change 

to  

 

A2e, j:   Conspicuously or sporadically bleached.  Brown or grey (7.5YR 4/2, 5/4, 10YR 4/2, 4/3, 5/2, 5/3, 5/4 moist, 

10YR 7/1, 7/2, 7/3 dry); sandy loam to sandy clay loam, frequently fine sandy; massive; occasionally 2 to 10% silcrete 

gravels 6 to 20 mm; field pH 5.5 to 6.5.  Abrupt change to  

 

B21:   Brown (7.5YR, 10YR 3/3, 3/4, 4/3, 4/4, 4/6, 5/3, 5/4, 2.5Y 4/4, 5/4); light medium clay to medium heavy clay, 

frequently fine sandy; moderate or strong 100 to 200 mm columnar parting to moderate 5 to 20 mm angular blocky; 

occasionally <2 to 10% silcrete gravels 6 to 20 mm; occasionally 2 to 10% manganese soft segregations or veins <2 mm; 

field pH 6 to 9.5, increasing with depth.  Clear to gradual change to 

 

B22:   Brown (7.5YR, 10YR 3/4, 4/3, 4/4, 5/3, 5/4, 2.5Y 4/4); light medium clay to medium clay, frequently fine sandy; 

moderate or strong 5 to 20 mm angular blocky; frequently 2 to 20% soft or nodular carbonate <2 to 20 mm and 

occasionally 2 to 10% manganese soft segregations or veins <2 mm; field pH 8.5 to 9.5, occasionally 6 to 7.  Clear to 

gradual change to 

 

B23:   Frequently occurs.  Brown (7.5YR, 10YR, 2.5Y 4/3, 5/3, 5/4, 5/6); light medium clay to medium clay, frequently 

fine sandy; moderate or strong 5 to 20 mm polyhedral; occasionally 2 to 10% soft or nodular carbonate <2 to 6 mm and 

manganese veins <2 mm; field pH 8.5 to 9.5, occasionally 5.5 to 7.  Clear to gradual change to 

 

B3,BC:   Occasionally occurs in profiles on pediments and rises below Tertiary plateaus.  Mottled; brown or grey (7.5YR, 

10YR 4/2, 4/3, 4/4, 5/3, 5/4, 2.5Y 5/4); sandy light clay to sandy medium clay; weak to strong 5 to 20 mm polyhedral; 20 

to 90% weathered reticulite or petroreticulite fragments 6 to 60 mm; field pH 5.5 to 9.5. 

 

Number of Sites:   60 
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Appendix 2 – Description of the soil profile classes (alphabetical order) (continued) 

  

GERMAN (Gm) 
 

Concept: A moderately deep to deep, soft or loose, acid or neutral, brown uniform sand with buried alluvial layers (sand to sandy medium 

clay) from 0.5–>1.5 m on channel benches and narrow alluvial plains on upper tributaries.  Eucalypt vegetation. 

Aust. Soil Classification: Stratic Rudosol. 

Great Soil Group: Alluvial soil, earthy sand, siliceous sand. 

Principal Profile Form: Uc5.21, 5.11; occasionally Uc1.23, 1.22. 

Geology: Quaternary alluvium (Qa). 

Landform: Low lying channel benches, active levees and flooded creek flats on narrow alluvial plains associated with upper tributaries.  

Flooded by short duration, high velocity events.  ARI is more frequent than 1 in 2 years.  Slopes <0.5 to 1.0%, occasionally up to 

2%. 

Vegetation Associations: Blue gum–mixed eucalypts (VA22) or Moreton Bay ash (VA23). 

Microrelief: Absent. 

Runoff: Very slow to slow.     Permeability:     Moderate to high.     Drainage:     Well drained to rapidly drained. 

Surface Features: Soft or loose. 

Profile diagram and description: 

 
A11:   Black or brown (10YR 2/2, 3/1, 3/2, 3/3, 3/4, 4/3); sand or loamy sand; massive; field pH 5.5 to 7.  Clear to diffuse 

change to 

 

A12:   Brown or occasionally black (7.5YR 3/4, 4/4, 10YR 3/2, 3/3, 3/4, 4/3, 4/6); sand or loamy sand; massive; field pH 

5.5 to 7.  Clear to diffuse change to 

 

A13:   Frequently occurs.  Brown or occasionally black (10YR 3/2, 3/3, 4/3, 4/6); sand or loamy sand; massive; field pH 

5.5 to 7.  Clear to gradual change to 

 

2D, 3D, 4D:   Frequently occurs.  Occasionally mottled; brown or grey (10YR 3/3, 3/4, 4/1, 4/2, 4/3, 4/4, 4/6, 5/1, 5/2, 

2.5Y 5/4, 5/6); sand to sandy medium clay; massive or occasionally weak to moderate 5 to 20 mm angular blocky; 

occasionally 2 to 20% sandstone or siltstone gravels 2 to 20 mm; field pH 5.5 to 8.5.  Abrupt to clear changes occur from 

one D horizon to the next. 

 

Number of Sites:   20 

 

 

 

 

 

 

 

 

 

 

 

GORDONS BORE (Gb) 
 

Concept: A hard setting, firm pedal or weakly self-mulching, alkaline, brown non-cracking to cracking clay over partially altered basalt or 

strongly structured, basaltic clay from 0.7–1.3 m.  Brigalow vegetation. 

Aust. Soil Classification: Brown Dermosol; Brown Vertosol; occasionally Brown Chromosol. 

Great Soil Group: No suitable group, brown clay; occasionally solodic soil. 

Principal Profile Form: Uf6.31, Ug5.34, 5.35, Uf6.32, Ug5.32; occasionally Db1.33. 

Geology: Partially altered Tertiary basalt (Tba). 

Landform: Gently undulating pediments, colluvial footslopes and occasional rises associated with partially altered basalt flows exposed 

following scarp retreat of Tertiary plateaus in the Duaringa Basin.  Slopes 0.5 to 2%, occasionally up to 3%. 

Vegetation Associations: Brigalow with shrubs (VA8), Brigalow (VA1) or Brigalow–Dawson gum (VA5). 

Microrelief: Occasionally normal gilgai VI <0.2 m, HI 10 m; frequently with a prominent shelf and indistinct mounds and depressions. 

Runoff: Slow.     Permeability:     Slow.     Drainage:     Moderately well drained. 

Surface Features: Frequently cracking with a hard setting, firm pedal or fine (<2 mm), weakly self-mulching surface.  Frequently 2 to 20% silcrete 

gravel 6 to 60 mm. 

Profile diagram and description: 

 
A1:   Brown or black (7.5YR, 10YR 3/2, 3/3); fine sandy light clay to fine sandy light medium clay, or occasionally clay 

loam fine sandy; moderate 5 to 20 mm subangular blocky parting to moderate <2 to 5 mm granular; frequently 2 to 10% 

silcrete gravels 6 to 20 mm; field pH 6 to 7.5.  Clear change to 

 

A2j:   Occasionally occurs in texture contrast profiles.  Sporadically bleached.  Brown (7.5YR, 10YR 3/3, 4/3 moist, 

7.5YR, 10YR 6/2, 7/2 dry); clay loam fine sandy to fine sandy light clay; moderate 5 to 10 mm subangular blocky; field 

pH 6 to 7.5.  Abrupt change to 

 

B21:   Brown (7.5YR, 10YR 3/3, 3/4, 4/3); medium clay to medium heavy clay; moderate or strong 5 to 20 mm angular 

blocky or lenticular; frequently 2 to 10% silcrete gravels 6 to 20 mm; field pH 7 to 9.5, increasing with depth.  Clear to 

gradual change to 

 

B22:   Brown (7.5YR, 10YR 3/4, 4/4, 4/6); medium clay to medium heavy clay; moderate or strong 10 to 50 mm 

lenticular; 2 to 20% soft or nodular carbonate 2 to 20 mm; field pH 9 to 9.5.  Clear to diffuse change to 

 

B3:   Frequently occurs.  Frequently mottled; brown or yellow (7.5YR 5/4, 10YR 5/3, 5/4, 6/4, 6/6, 2.5Y 6/4); medium 

clay to heavy clay, frequently fine sandy; strong 5 to 10 mm lenticular or polyhedral; field pH 8 to 9.5, occasionally 

decreasing to pH 6 where substrate is absent.  Otherwise clear change to 

 

BC:   Occasionally occurs.  As for B3 but fine sandy light clay to fine sandy light medium clay with 20 to 90% weathered 

basalt fragments 6 to 60 mm.  Clear change to  

 

C:   Occasionally occurs.  Brown or grey (10YR 5/2, 5/3, 5/4); weathered basalt; field pH 7 to 9.5. 

 

Number of Sites:   25 
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Appendix 2 – Description of the soil profile classes (alphabetical order) (continued) 

  

HAZELBRAE (Hb) 
 

Concept: A hard setting, clay loamy surfaced, sporadically bleached, alkaline, brown or grey, non-sodic texture contrast soil over 

unconsolidated, calcareous sediments below 1.0–>1.5 m.  Brigalow vegetation. 

Aust. Soil Classification: Brown or Grey Chromosol. 

Great Soil Group: Solodic soil, no suitable group. 

Principal Profile Form: Db1.33, Dy2.13; occasionally Db1.13, Dy2.33, 3.13, 3.33. 

Geology: Unconsolidated calcareous Tertiary–Quaternary sediments (TQab).  Mainly relict alluvial deposits sourced from basaltic or 

andesitic landscapes in the Isaac–Connors and Mackenzie River catchments.  Fine grained basaltic derived sediment, clay, marl, 

gravel beds and sand lenses. 

Landform: Level to gently undulating plains.  Slopes 0.5 to 1.5%, occasionally up to 3%. 

Vegetation Associations: Brigalow–Dawson gum (VA5) or Belah (VA9); occasionally Brigalow (VA1). 

Microrelief: Absent. 

Runoff: Slow.     Permeability:     Slow.     Drainage:     Moderately well drained. 

Surface Features: Hard setting or occasionally firm.  Frequently <2 to 10% water worn quartz gravels 6 to 60 mm. 

Profile diagram and description: 

 
A1:   Black or occasionally brown (10YR 2/1, 2/2, 3/2, 3/3); sandy clay loam to clay loam sandy; massive or weak 5 to 20 

mm subangular blocky; field pH 6 to 8.5.  Abrupt to clear change to  

 

A2j:   Frequently occurs.  Sporadically bleached.  Black or brown (10YR 3/2, 3/3 moist, 10YR 6/2 dry); sandy clay loam 

to clay loam sandy; massive; field pH 7 to 8.  Abrupt change to  

 

B21:   Occasionally mottled; brown or grey (10YR 3/3, 4/2, 4/6, 5/3, 2.5Y 4/2, 4/4, 5/4); sandy light medium clay to sandy 

medium clay; moderate or strong 10 to 20 mm angular blocky or lenticular; field pH 8 to 9, generally increasing with 

depth.  Clear change to 

 

B22:   Brown or occasionally grey (10YR 3/3, 4/3, 4/4, 5/2, 5/3, 5/4, 2.5Y 4/4); sandy light clay to sandy medium clay; 

moderate 5 to 20 mm angular blocky or lenticular, tending to polyhedral at depth; 2 to 50% soft or nodular carbonate 2 to 6 

mm; field pH 8.5 to 9.5.  Clear to gradual change to 

 

BC, C:   Occasionally occurs.  Frequently mottled; brown or grey (10YR, 2.5Y 5/4, 6/1); marl or unconsolidated, 

calcareous, fine sandy clay sediments (sandy light clay to heavy clay); moderate 5 to 20 mm polyhedral or strong 20 to 50 

mm lenticular; 10 to 50% soft or nodular carbonate 2 to 20 mm; field pH 8.5 to 9.5. 

 

Number of Sites:   10 

 

 

 

 

 

 

 

HEYFORD (Hf) 
 

Concept: A sandy surfaced, conspicuously bleached, gravelly, alkaline, mottled, brown, sodic texture contrast soil with coarse columnar 

structure over micaceous or lithic sandstone from 0.6–1.1 m.  Eucalypt vegetation. 

Aust. Soil Classification: Brown (or occasionally Grey) Sodosol. 

Great Soil Group: Solodized solonetz. 

Principal Profile Form: Dy2.43, 5.43, 3.43, 4.43, Db3.43; occasionally Dy2.33, 5.33, Db1.33, 1.43, 4.33, 4.43. 

Geology: Fine grained marine sedimentary rocks of the Back Creek Group (Pb).  Mostly micaceous and lithic sandstone. 

Landform: Gently undulating rises to undulating low hills.  Occurs mainly on foothills, footslopes and pediments around the base of the 

Cherwell Range.  Slopes 1 to 5%, occasionally up to 10%. 

Vegetation Associations: Poplar box (VA20) or Eucalypts with bull oak (VA32); occasionally Poplar box–ironbark (VA34) or Narrow-leaved ironbark 

(VA12). 

Microrelief: Absent. 

Runoff: Slow to moderately rapid.     Permeability:     Very slow.     Drainage:     Imperfectly drained to moderately well drained. 

Surface Features: Soft, firm or hard setting.  Occasionally 2 to 20% sandstone or quartz gravels 6 to 60 mm or 2 to 10% sandstone outcrop. 

Profile diagram and description: 

 
 

A1:   Brown or black (7.5YR, 10YR 3/2, 3/3, 3/4, 4/3); loamy sand or occasionally sandy loam; massive; <2 to 10% 

sandstone or quartz gravels <6 mm; field pH 5.5 to 6.5.  Clear change to 

 

A2e, j:   Conspicuously or occasionally sporadically bleached.  Brown or occasionally grey (10YR 4/2, 4/3, 4/4, 5/2, 5/3, 

5/4 moist, 10YR 6/3, 7/2, 7/3 dry); sand or loamy sand; massive or single grain; 2 to 20% sandstone or quartz gravels 2 to 

20 mm; field pH 5.5 to 6.5.  Abrupt change to 

 

B21:   Frequently mottled; brown or occasionally grey (10YR 3/3, 4/2, 4/3, 4/4, 4/6, 5/3, 5/4, 2.5Y 4/3, 4/4, 5/4); sandy 

light medium clay to medium clay, frequently fine sandy; strong 100 to 200 mm columnar parting to moderate 5 to 20 mm 

angular blocky; frequently <2 to 10% sandstone or quartz gravels 2 to 20 mm; occasionally <2 to 10% manganese soft 

segregations <2 to 6 mm; field pH 6 to 9.5, increasing with depth.  Clear to gradual change to 

 

B22:   Occasionally mottled; brown (10YR, 2.5Y 4/4, 4/6, 5/3, 5/4, 5/6); sandy light clay to sandy medium clay; weak or 

moderate 10 to 20 mm angular blocky or polyhedral; 2 to 20% soft or nodular carbonate 2 to 6 mm; field pH 8.5 to 9.5.  

Clear change to 

 

BC:   Frequently occurs.  Brown (10YR, 2.5Y 4/3, 4/4, 5/3, 5/4, 5/6); clay loam sandy to sandy medium clay; moderate 10 

to 20 mm angular blocky or polyhedral; 10 to 50% weathered sandstone fragments 6 to 20 mm; occasionally 2 to 20% soft 

carbonate or manganese veins <2 to 6 mm; field pH 8.5 to 9.5.  Abrupt to clear change to 

 

C:   Frequently occurs.  Grey or yellow (10YR 6/3, 2.5Y 5/0, 6/2, 6/4, 6/6); weathered sandstone; field pH 9 to 9.5. 

 

Number of Sites:   32 
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Appendix 2 – Description of the soil profile classes (alphabetical order) (continued) 

  

HONEYCOMB (Hy) 
 

Concept: A hard setting, clay loamy surfaced, sporadically or conspicuously bleached, alkaline, black, sodic texture contrast soil with 

columnar or blocky structure over recent alluvium on alluvial plains and levees.  Brigalow vegetation. 

Aust. Soil Classification: Black (or occasionally Brown) Sodosol. 

Great Soil Group: Solodic soil. 

Principal Profile Form: Dd1.13, 1.33, 1.43; occasionally Db1.33, 1.43, Dy2.13, 2.33, 2.43. 

Geology: Quaternary alluvium (Qa). 

Landform: Slightly elevated levees and level alluvial plains on some upper and most lower tributaries; or occasionally elevated, terrace 

plains and relict levees on flood plains along major rivers.  Flooded in lower lying parts.  ARI is between 1 in 2 years and 1 in 10 

years.  Slopes <1%, occasionally up to 1.5% on levees. 

Vegetation Associations: Brigalow–Dawson gum (VA5) or Shrubby poplar box (VA7); occasionally Brigalow (VA1). 

Microrelief: Absent. 

Runoff: Slow.     Permeability:     Very slow to slow.     Drainage:     Moderately well drained. 

Surface Features: Hard setting. 

Profile diagram and description: 

 
A1:   Black or occasionally brown (10YR 2/2, 3/1, 3/2, 3/3); fine sandy clay loam to clay loam fine sandy or occasionally 

silty clay loam; massive or weak to moderate 5 to 20 mm platy or subangular blocky; field pH 6 to 7.5.  Abrupt to clear 

change to  

 

A2j, e:   Frequently occurs.  Sporadically or conspicuously bleached.  Black, brown or grey (10YR 3/2, 3/3, 4/2, 4/3, 6/3 

moist, 10YR 6/2, 7/1, 7/2 dry); fine sandy clay loam to clay loam fine sandy or occasionally silty clay loam; massive; field 

pH 6 to 7.5.  Abrupt change to  

 

B21:   Black or occasionally brown (10YR 2/1, 2/2, 3/1, 3/2, 3/3, 3/4); light medium clay to medium heavy clay, 

frequently fine sandy; moderate or strong 50 to 200 mm columnar or occasionally prismatic parting to moderate or strong 

5 to 20 mm angular blocky; field pH 6 to 9.5, increasing with depth.  Clear change to 

 

B22:   Brown, black or grey (10YR, 2.5Y 3/2, 3/3, 3/4, 4/2, 4/3, 4/4); light medium clay to medium clay, frequently fine 

sandy; moderate or strong 5 to 20 mm angular blocky or occasionally lenticular; 2 to 20% soft or nodular carbonate 2 to 6 

mm; field pH 8.5 to 9.5.  Clear change to 

 

B23:   Frequently occurs.  Occasionally mottled; brown (7.5YR, 10YR, 2.5Y 3/4, 4/3, 4/4, 4/6, 5/3, 5/4); light clay to 

medium clay, frequently fine sandy; moderate or strong 5 to 20 mm polyhedral or angular blocky; 2 to 50% soft or nodular 

carbonate 2 to 20 mm; field pH 8.5 to 9.5.  Clear change to 

 

2D, 3D:   Occasionally occurs.  Occasionally mottled; brown or occasionally grey (10YR, 2.5Y 3/3, 4/2, 4/3, 5/2, 5/4); 

loamy sand to sandy light medium clay; massive or weak to moderate 5 to 20 mm angular blocky; occasionally 2 to 10% 

gravel 2 to 20 mm; 2 to 10% soft or nodular carbonate 2 to 6 mm; field pH 7 to 9.5. 

 

Number of Sites:   50 

 

INDICUS (Id) 
 

Concept: A strongly self-mulching, alkaline, black cracking clay over fresh basalt from 0.7–1.2 m.  Brigalow vegetation. 

Aust. Soil Classification: Black Vertosol. 

Great Soil Group: Black earth. 

Principal Profile Form: Ug5.12; occasionally Ug5.13, 5.14, 5.15, 5.16. 

Geology: Fresh Tertiary basalt (Tb). 

Landform: Gently undulating plains and rises associated with basalt flows near May Downs, Tiny Downs and in the Barmount area.  Mostly 

broad gentle ridges with long sideslopes.  Slopes 0.5 to 2%. 

Vegetation Associations: Brigalow with shrubs (VA8) or Brigalow (VA1). 

Microrelief: Occasionally weakly developed normal or linear gilgai VI <0.1 m, HI 7–10 m. 

Runoff: Slow.     Permeability:     Slow.     Drainage:     Moderately well drained. 

Surface Features: Cracking with a fine (<2 mm), strongly self-mulching surface and frequently <2 to 10% free carbonate nodules.  Occasionally 2 

to 10% silcrete gravels 6 to 60 mm or basalt fragments 60 to 200 mm or <2% basalt outcrop.  Variation between gilgai 

components is minimal. 

Profile diagram and description: 

 
A1:   Black (10YR 2/1, 3/1); medium clay to medium heavy clay; strong <2 mm granular; frequently 2% nodular 

carbonate 2 to 6 mm; field pH 8 to 9.  Clear change to 

 

B21:   Black (10YR 2/1, 3/1); medium heavy clay to heavy clay; moderate or strong 5 to 20 mm angular blocky or 

lenticular; frequently 2 to 10% nodular carbonate 2 to 6 mm; field pH 8 to 9.5.  Clear to diffuse change to 

 

B22:   Black or occasionally grey (10YR, 5Y 2/1, 3/1, 10YR 4/1); medium heavy clay to heavy clay; strong 5 to 50 mm 

lenticular; 2 to 20% soft or nodular carbonate 2 to 6 mm; field pH 8.5 to 9.5.  Clear change to 

 

B3, BC:   Black, brown or grey (10YR, 2.5Y 3/1, 3/2, 3/3, 4/1, 4/2); medium clay to medium heavy clay; moderate or 

strong 5 to 20 mm lenticular or angular blocky; 10 to 90% weathered basalt fragments 6 to 60 mm; frequently 2 to 50% 

soft or nodular carbonate 2 to 6 mm; field pH 8.5 to 9.5.  Clear change to 

 

C:   Frequently occurs.  Brown or grey (2.5Y 4/4, 5/2, 5/4, 6/3); weathered basalt; frequently 2 to 50% soft carbonate; field 

pH 8.5 to 9.5. 

 

Number of Sites:   20 
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Appendix 2 – Description of the soil profile classes (alphabetical order) (continued) 

  

INDICUS MELONHOLE PHASE (IdMp) 
 

Concept: A weakly to strongly developed melonhole gilgai complex (VI 0.3–1.0 m) with: 

 a firm pedal or weakly to strongly self-mulching, alkaline, grey, brown or black, sodic cracking clay on mounds; and 

 a hard setting or weakly to strongly self-mulching, acid or alkaline, grey, sodic cracking clay in depressions; 

 over partially altered basalt or acid, basaltic clay from 0.5–>1.5 m.  Brigalow vegetation. 

Aust. Soil Classification: Mound: Grey, Brown or Black Vertosol Depression: Grey Vertosol 

Great Soil Group: Mound: Grey clay, brown clay  Depression: Grey clay 

Principal Profile Form: Mound: Ug5.24, 5.28, 5.32, 5.35, 5.12  Depression: Ug5.22, 5.24, 5.28 

Geology: Partially altered Tertiary basalt (Tba). 

Landform: Level to very gently undulating plains associated with basalt flows near May Downs, Tiny Downs and in the Barmount area.  

Mostly lower slopes and flow margins lying adjacent to surrounding unconsolidated Tertiary–Quaternary sediments.  Slopes 

<1%. 

Vegetation Associations: Brigalow (VA1) or Brigalow with shrubs (VA8). 

Microrelief: Weakly to strongly developed melonhole gilgai VI 0.3–1 m, HI 10–25 m; occasionally with a prominent shelf. 

Runoff: Slow on mounds; no run off in depressions.     Permeability:     Slow.     Drainage:      Moderately well drained on  

     mounds; imperfectly drained  

     in depressions. 

Surface Features: Mound - cracking with a firm pedal or fine (<2 mm), weakly to strongly self-mulching surface. 

 Depression - cracking with a hard setting or coarse (2 to >5 mm), weakly to strongly self-mulching surface. 

 Frequently 2 to 20% silcrete gravels 6 to 60 mm and occasionally <2% basalt rocks 60 to 200 mm, mainly on mounds. 

Profile diagram and description: 

Mound profile 

 

A1:   Grey or black (10YR 3/1, 3/2, 4/1, 4/2); light medium clay to medium heavy clay, occasionally fine sandy; moderate 

or strong 2 to 10 mm subangular blocky or granular parting to strong <2 mm granular; <2 to 10% silcrete gravels 6 to 20 

mm; field pH 6.5 to 9.5.  Clear change to  

 

B21:   Grey, brown or black (7.5YR 3/3, 10YR, 2.5Y 3/1, 3/2, 3/3, 4/1, 4/2, 5/2); medium heavy clay to heavy clay; 

moderate or strong 5 to 20 mm lenticular or angular blocky; frequently <2 to 10% soft or nodular carbonate <2 mm; field 

pH 8.5 to 9.5, occasionally <6.5.  Clear to gradual change to  

 

B22:   Grey or brown (7.5YR, 10YR, 2.5Y 4/2, 4/4, 5/2, 5/4); medium heavy clay to heavy clay; moderate or strong 10 to 

20 mm lenticular; frequently <2% soft or nodular carbonate <2 to 6 mm; field pH 8.5 to 9.5, occasionally <6.5.  Clear 

change to B3/BC or gradual to diffuse change to 

 

B23:   Frequently occurs.  Grey or brown (7.5YR, 10YR, 2.5Y 4/2, 4/3, 4/4, 5/4,); medium heavy clay to heavy clay; 

moderate or strong 10 to 50 mm lenticular; field pH 5.5 to 6.5, occasionally up to 9. 

 

B3, BC:   Frequently occurs.  Grey or brown (7.5YR, 10YR, 2.5Y 3/3, 4/2, 4/4); fine sandy light medium clay to fine 

sandy medium heavy clay; moderate or strong 5 to 20 mm polyhedral; 10 to 90% weathered basalt fragments 2 to 20 mm; 

field pH 5.5 to 6.5, occasionally up to 8.  Clear to abrupt change to 

 

C:   Occasionally occurs.  Grey (10YR, 2.5Y 4/2); weathered basalt; field pH 5.5 to 6.5. 

 

Number of Sites:   9 

Depression profile 

 

A1:   Grey (10YR, 2.5Y 4/1, 4/2); medium clay to medium heavy clay, frequently fine sandy; moderate or strong 5 to 20 

mm angular blocky parting to 2 to 5 mm granular; field pH 6 to 6.5.  Clear change to  

 

B21:   Grey (10YR, 2.5Y 4/1, 4/2); medium heavy clay to heavy clay, frequently fine sandy; modeate or strong 5 to 20 mm 

lenticular or angular blocky; field pH 6 to 8.5.  Clear to gradual change to  

 

B22:   Grey (10YR, 2.5Y 4/1, 4/2, 5/2); medium clay to medium heavy clay, frequently fine sandy; moderate or strong 5 to 

50 mm lenticular; field pH 6 to 8.5.  Clear change to 

 

B3, BC:   Frequently occurs.  Grey (10YR, 2.5Y 4/2); fine sandy light medium clay to fine sandy medium clay; moderate 

or strong 5 to 20 mm polyhedral; 10 to 90% weathered basalt fragments 2 to 20 mm; field pH 5.5 to 6.5. 

 

Number of Sites:   1 
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Appendix 2 – Description of the soil profile classes (alphabetical order) (continued) 

  

INDICUS SHALLOW PHASE (IdSp) 
 

Concept: A shallow, stony version of the Indicus (Id) soil over fresh basalt from 0.3–0.55 m.  Brigalow vegetation. 

Aust. Soil Classification: Black Vertosol. 

Great Soil Group: Black earth. 

Principal Profile Form: Ug5.12. 

Geology: Fresh Tertiary basalt (Tb). 

Landform: Gently undulating plains and rises associated with basalt flows near May Downs, Tiny Downs and in the Barmount area.  

Restricted to occasional rocky slopes and crests.  Slopes 0.5 to 3%. 

Vegetation Associations: Brigalow with shrubs (VA8) or Brigalow (VA1). 

Microrelief: Absent. 

Runoff: Slow to moderately rapid.     Permeability:     Slow.     Drainage:     Moderately well drained. 

Surface Features: Cracking with a fine (<1 to 2 mm), strongly self-mulching surface.  Frequently 10 to >50% basalt rocks 20 to 200 mm or 2 to 

10% basalt outcrop. 

Profile diagram and description: 

 
A1:   Black (10YR, 2.5Y 3/1, 3/2); medium clay to medium heavy clay; strong <2 mm granular; <2 to 10% silcrete or 

basalt gravels 6 to 20 mm; field pH 6.5 to 9.5.  Clear change to 

 

B2:   Black (10YR, 2.5Y 3/1, 3/2, 5Y 2/1); medium heavy clay to heavy clay; strong 2 to 20 mm lenticular; <2 to 10% 

silcrete or basalt gravels 6 to 20 mm; frequently <2 to 10% soft or nodular carbonate <2 mm; field pH 7 to 9.5.  Clear to 

gradual change to 

 

BC:   Black (10YR, 2.5Y 3/1, 3/2, 5Y 2/1); medium clay to medium heavy clay; moderate 5 to 20 mm lenticular or 

angular blocky; 20 to 50% weathered basalt fragments 6 to 60 mm; frequently 2 to 20% soft or nodular carbonate <2 to 6 

mm; field pH 8.5 to 9.5.  Abrupt to clear change to 

 

C:   Frequently occurs.  Brown or grey (7.5YR, 10YR 3/3, 2.5Y 4/2); weathered basalt; field pH 7.5 to 9.5.  

 

Number of Sites:   8 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ISAAC (Is) 
 

Concept: A hard setting or firm pedal, silty surfaced, neutral or alkaline, black non-cracking to cracking clay over recent alluvium on scroll 

plains, channel benches and active levees on flood plains.  Eucalypt vegetation. 

Aust. Soil Classification: Black Dermosol; Black Vertosol. 

Great Soil Group: No suitable group. 

Principal Profile Form: Uf6.32, Ug5.15, 5.16, 5.17. 

Geology: Quaternary alluvium (Qa). 

Landform: Low lying channel benches, active levees, scroll plains and channelled river flats on flood plains and some lower tributaries. 

Flooded by high velocity events.  ARI ranges from more frequent than 1 in 2 years down to 1 in 10 years.  Slopes <0.5 to 1%. 

Vegetation Associations: Coolibah–mixed eucalypts (VA38), Blue gum–mixed eucalypts (VA22) or Coolibah (VA11). 

Microrelief: Absent. 

Runoff: Very slow to moderately rapid.     Permeability:     Slow.     Drainage:     Imperfectly drained to moderately well drained. 

Surface Features: Frequently cracking with a hard setting or firm pedal surface. 

Profile diagram and description: 

 
A1:   Black (10YR 3/1, 3/2); light medium clay to medium heavy clay, frequently fine sandy or silty; moderate or strong 2 

to 10 mm angular blocky or subangular blocky; field pH 6.5 to 7.  Clear to gradual change to 

 

B21   Black (10YR 2/1, 3/1, 3/2); medium clay to medium heavy clay; moderate or strong 5 to 20 mm angular blocky; 

field pH 6.5 to 9.5.  Clear to diffuse change to 

 

B22:   Black (10YR 3/1, 3/2); medium clay to medium heavy clay; moderate or strong 5 to 50 mm angular blocky or 

lenticular; occasionally 2 to 10% nodular carbonate 2 to 6 mm; field pH 6.5 to 9.5.  Clear to diffuse change to 

 

B23:   Frequently occurs.  Brown or black (7.5YR, 10YR 3/2, 3/3, 4/3, 4/4); medium clay to medium heavy clay; moderate 

or strong 5 to 20 mm angular blocky, polyhedral or lenticular; 2 to 10% soft or nodular carbonate 2 to 6 mm and 

occasionally 10 to 20% gypsum crystals <2 mm; field pH 8.5 to 9.5.  Clear to gradual change to 

 

2D, 3D:   Occasionally occurs.  Brown or black (10YR 3/1, 3/2, 3/3, 4/4); loamy sand to fine sandy medium heavy clay; 

massive or weak to strong 10 to 20 mm angular blocky or lenticular; 2 to 20% soft or nodular carbonate <2 to 6 mm; field 

pH 7 to 9.5.  

 

Number of Sites:   16 
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Appendix 2 – Description of the soil profile classes (alphabetical order) (continued) 

  

KIRKCALDY (Kc) 
 

Concept: A hard setting, firm pedal or weakly to strongly self-mulching, alkaline, black or brown non-cracking to cracking clay over 

unconsolidated, calcareous sediments from 0.3–1.1 m.  Eucalypt vegetation. 

Aust. Soil Classification: Black, Brown (or occasionally Red) Dermosol; Black, Brown (or occasionally Red) Vertosol. 

Great Soil Group: Brown clay, no suitable group, red clay. 

Principal Profile Form: Uf6.31, Ug5.13; occasionally Uf6.32, Ug5.12, 5.15, 5.38. 

Geology: Unconsolidated calcareous Tertiary–Quaternary sediments (TQab).  Mainly relict alluvial deposits sourced from basaltic or 

andesitic landscapes in the Isaac–Connors and Mackenzie River catchments.  Fine grained basaltic derived sediment, clay, marl, 

secondary carbonate deposits, gravel beds and sand lenses. 

Landform: Gently undulating plains and low rises.  Often as side slopes to broad gentle ridges.  Slopes mostly 1 to 3%, occasionally <1% on 

plains and up to 4% on side slopes. 

Vegetation Associations: Mountain coolibah (VA19), Silver-leaved ironbark (VA17) or Ironbark–bloodwood–ghost gum (VA43). 

Microrelief: Occasionally weakly developed linear gilgai VI 0.05–0.1 m, HI 7–10 m; frequently with a prominent shelf and indistinct mounds 

and depressions. 

Runoff: Slow to moderately rapid.     Permeability:     Slow.     Drainage:     Moderately well drained. 

Surface Features: Non-gilgaied/shelf/mound - frequently cracking with a hard setting, firm pedal or fine (<2 mm), weakly to strongly self-

mulching surface. 

 Depression - cracking with a coarse (2 to 5 mm), weakly to strongly self-mulching surface. 

 Frequently 2 to 10% silcrete or water worn quartz gravels 6 to 60 mm and occasionally 2 to 10% sandstone rocks 60 to 200 mm.  

A weak surface seal with a well developed flake and thin sandy veneer forms after rain. 

Profile diagram and description: 

A1:   Black (5YR, 7.5YR 3/2, 10YR 2/1, 2/2, 3/1, 3/2); sandy light clay to sandy medium clay; moderate 5 to 20 mm 

angular blocky or strong <2 mm granular; occasionally 2 to 10% quartz or sandstone gravels 6 to 20 mm; field pH 6.5 to 

7.5.  Clear change to 
 

B21:   Black or occasionally brown or red (5YR, 7.5YR 3/2, 3/4, 4/6, 10YR 2/1, 2/2, 3/1, 3/2, 3/4); medium clay to heavy 

clay; strong 5 to 20 mm angular blocky or lenticular; occasionally 2 to 10% quartz or sandstone gravels 6 to 20 mm; field 

pH 7 to 9.5.  Clear to gradual change to 
 

B22:   Brown, black or occasionally red (5YR 4/3, 4/4, 7.5YR 3/2, 3/3, 3/4, 4/4, 10YR, 2.5Y 2/1, 3/1, 3/2, 4/4); medium 

clay to heavy clay; strong 5 to 20 mm lenticular; occasionally 2 to 10% quartz or sandstone gravels 6 to 20 mm; 2 to 20% 

soft or nodular carbonate 2 to 6 mm; field pH 8.5 to 9.5.  Clear to diffuse change to 
 

B3, BC:   Brown (7.5YR, 10YR 3/4, 4/3, 4/4); clay loam fine sandy to heavy clay; moderate or strong 5 to 20 mm angular 

blocky or lenticular; 10 to 50% marl, gravel or unconsolidated, calcareous, fine sandy clay sediments; 10 to 50% soft or 

nodular carbonate 2 to 20 mm; field pH 8.5 to 9.5.  Clear change to 
 

C:   Occasionally occurs.  Brown, grey or yellow (7.5YR 4/4, 10YR 5/3, 5/6, 6/3, 6/4); marl, gravel or unconsolidated, 

calcareous, fine sandy clay sediments; 10 to >50% soft or nodular carbonate 6 to 20 mm; field pH 8.5 to 9.5.  
 

Number of Sites:   21 

 

 

 

 

 

 
 

KNOCKANE (Kk) 
 

Concept: A hard setting, firm pedal or weakly self-mulching, alkaline, grey non-cracking to cracking clay, frequently with normal gilgai 

(VI 0.1–0.3 m), over unconsolidated, calcareous sediments below 1.1–>1.5 m.  Brigalow vegetation. 

Aust. Soil Classification: Grey (or occasionally Black) Dermosol; Grey ( or occasionally Black) Vertosol. 

Great Soil Group: Grey clay, no suitable group. 

Principal Profile Form: Uf6.33, Ug5.24, 5.28, 5.16. 

Geology: Unconsolidated calcareous Tertiary–Quaternary sediments (TQab).  Mainly relict alluvial deposits sourced from basaltic or 

andesitic landscapes in the Isaac–Connors and Mackenzie River catchments.  Fine grained basaltic derived sediment, clay, marl, 

gravel beds and sand lenses. 

Landform: Level to gently undulating plains.  Slopes 0.5 to 1.5%, occasionally up to 3%. 

Vegetation Associations: Brigalow (VA1) or Brigalow–Dawson gum (VA5); occasionally Brigalow with shrubs (VA8). 

Microrelief: Frequently normal gilgai VI 0.1–0.3 m, HI 8–15 m; occasionally non-gilgaied or with a prominent shelf and indistinct mounds 

and depressions. 

Runoff: Slow on mounds and shelves; no runoff in depressions.     Permeability:     Slow.     Drainage:     Moderately well drained. 

Surface Features: Mound/shelf - frequently cracking with a hard setting, firm pedal or fine (<2 mm), weakly self-mulching surface. 

 Depression - cracking with a fine (<2 mm), weakly to moderately self-mulching surface. 

 Frequently <2 to 20% silcrete or water worn quartz and sandstone gravels 6 to 60 mm. 

Profile diagram and description:  Mound/shelf profile 

 

A1:   Black (10YR 2/1, 2/2, 3/1, 3/2); sandy light clay to sandy light medium clay; moderate or strong 5 to 10 mm 

subangular blocky parting to moderate or strong <2 mm granular or 2 to 5 mm subangular blocky; occasionally <2 to 10% 

silcrete or water worn quartz gravels 6 to 20 mm; field pH 6.5 to 8.  Clear change to 

B21:   Grey or occasionally black (10YR 2/1, 3/2, 10YR, 2.5Y 4/1, 4/2, 5/2); medium clay to medium heavy clay, 

frequently sandy or fine sandy; moderate or strong 5 to 20 mm angular blocky or lenticular; frequently <2 to 20% soft or 

nodular carbonate <2 to 6 mm; field pH 8 to 9.5.  Clear change to 

B22:   Grey or occasionally black (10YR, 2.5Y 3/2, 4/1, 4/2, 5/2); light medium clay to medium heavy clay, frequently 

sandy or fine sandy; moderate or strong 10 to 50 mm lenticular or moderate 10 to 20 mm angular blocky; 2 to 50% soft or 

nodular carbonate 2 to 6 mm; field pH 8.5 to 9.5.  Clear to gradual change to 

B23:   Frequently occurs.  Occasionally mottled; grey (10YR, 2.5Y 4/1, 4/2, 5/2); light medium clay to medium heavy 

clay, frequently sandy or fine sandy; weak to strong 10 to 50 mm lenticular or moderate 10 to 20 mm polyhedral; 

frequently 2 to 20% soft or nodular carbonate 2 to 20 mm; field pH 8 to 9.5, decreasing to <6 at depth when B3/BC is 

absent.  Clear change to 

B3, BC:   Occasionally occurs.  Brown (7.5YR, 10YR 3/3, 4/4); sandy light clay to medium heavy clay; moderate or 

strong 2 to 20 mm polyhedral or angular blocky; 10 to 50% marl or unconsolidated, calcareous, fine sandy clay sediments 

and occasionally 10 to 20% water worn quartz and basalt gravels 6 to 20 mm; 10 to 50% soft or nodular carbonate 2 to 6 

mm; field pH 8.5 to 9.5. 

Number of Sites:   15 

   Depression profile 

  Depression profiles have similar horizons, depths and morphology to non-gilgaied and mound/shelf profiles. 
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Appendix 2 – Description of the soil profile classes (alphabetical order) (continued) 

  

LANGLEY (Lg) 
 

Concept: A strongly self-mulching, alkaline, black cracking clay over recent alluvium on level flood plains.  Brigalow vegetation. 

Aust. Soil Classification: Black (or occasionally Grey) Vertosol. 

Great Soil Group: Black earth, occasionally grey clay. 

Principal Profile Form: Ug5.15, 5.16, 5.17; occasionally Ug5.24, 5.28. 

Geology: Quaternary alluvium (Qa). 

Landform: Low lying, extensive, level flood plains along major rivers.  Flooded by low to high velocity events, depending on flood plain 

position.  ARI ranges from more frequent than 1 in 2 years down to 1 in 10 years.  Occasionally on alluvial plains along upper 

and lower tributaries in catchments developed from basalt (Tb) or other labile sediments (Pw, TQab).  Slopes <1%. 

Vegetation Associations: Brigalow–coolibah (VA6), Brigalow (VA1) or Brigalow with shrubs (VA8). 

Microrelief: Either non-gilgaied (60%) or with indistinct normal gilgai (20%) VI 0.1–0.2 m, HI 5–15 m; or occasionally shallow, melonhole 

gilgai (20%) VI 0.3–0.6 m, HI 10–20 m. 

Runoff: Very slow to slow.    Permeability:     Slow.     Drainage:     Moderately well drained (or occasionally poorly to imperfectly 

    drained). 

Surface Features: Cracking with a fine to coarse (<2 to 5 mm), strongly (or occasionally moderately) self-mulching surface.  Variation between 

gilgai components is minimal, except occasionally <2 to 10% free carbonate nodules occur on mounds.  A weak surface seal with 

a well developed flake frequently forms after rain. 

Profile diagram and description:  Non-gilgaied/mound profile 

 
A1:   Black or occasionally grey (10YR 2/1, 3/1, 3/2, 4/2, 5/2, 2.5Y 3/2); light medium clay to medium heavy clay; strong 

5 to 10 mm subangular blocky or granular parting to strong <2 to 5 mm granular; occasionally <2% nodular carbonate <2 

to 6 mm; field pH 7 to 9.5.  Clear change to 

 

B21:   Black or occasionally grey (10YR 2/1, 3/1, 3/2, 4/1, 4/2, 5/2, 2.5Y, 5Y 2/2, 3/2); medium heavy clay to heavy clay; 

moderate or strong 5 to 20 mm lenticular or angular blocky; frequently <2 to 10% soft or nodular carbonate <2 to 6 mm; 

field pH 7 to 9.5.  Clear to diffuse change to 

 

B22:   Black or occasionally grey or brown (7.5YR 3/3, 4/2, 4/3, 10YR 2/1, 2/2, 3/1, 3/2, 3/3, 4/1, 4/2, 4/3, 4/4, 5/2, 2.5Y, 

5Y 2/2, 3/2); medium heavy clay to heavy clay; moderate or strong 5 to 50 mm lenticular; <2 to 20% soft or nodular 

carbonate <2 to 6 mm; field pH 8.5 to 9.5.  Gradual to diffuse change to 

 

B23:   Frequently occurs.  Occasionally mottled at depth where buried layers (2D, 3D) are absent.  Black, brown or grey 

(7.5YR 3/4, 4/3, 10YR 2/1, 2/2, 3/1, 3/2, 3/3, 3/4, 4/1, 4/2, 4/3, 5/2, 2.5Y, 5Y 3/2, 4/2, 5/2); medium heavy clay to heavy 

clay; strong 20 to 50 mm lenticular parting to 2 to 20 mm lenticular; frequently 2 to 10% soft or nodular carbonate <2 to 6 

mm and occasionally 2 to 20% manganese veins or gypsum crystals <2 to 6 mm; field pH 8.5 to 9.5, occasionally 

decreasing to <6.5 at depth where buried layers are absent.  Clear to gradual change to 

 

2D, 3D:   Occasionally occurs.  Black, brown or grey (7.5YR 3/4, 4/6, 10YR, 2.5Y 3/2, 3/3, 5/2, 5/3); light medium clay to 

medium heavy clay, frequently sandy; moderate or strong 5 to 20 mm lenticular, angular blocky or polyhedral; frequently 

2 to 20% soft carbonate <2 to 20 mm; field pH 8.5 to 9.5. 

 

Number of Sites:   55 

 

   Depression profile 
 

  Depression profiles have similar horizons, depths and morphology to non-gilgaied or mound profiles. 

 

Number of Sites:   2 
 

LEITRIM (Lt) 
 

Concept: A strongly self-mulching, alkaline, red or brown cracking clay over partially altered basalt from 0.5–0.9 m.  Brigalow vegetation. 

Aust. Soil Classification: Red or Brown Vertosol. 

Great Soil Group: Red clay, brown clay. 

Principal Profile Form: Ug5.37, 5.32. 

Geology: Partially altered Tertiary basalt (Tba). 

Landform: Gently undulating plains and rises associated with partially altered basalt flows near May Downs, Tiny Downs and in the 

Barmount area.  Slopes 1 to 3%. 

Vegetation Associations: Brigalow with shrubs (VA8) or Brigalow (VA1). 

Microrelief: Absent. 

Runoff: Slow.    Permeability:     Slow.     Drainage:     Moderately well drained. 

Surface Features: Cracking with a fine (<1 to 2 mm), strongly self-mulching surface and <2 to 10% free carbonate nodules.  Frequently 2 to 10% 

silcrete gravels 6 to 20 mm. 

Profile diagram and description: 

 
A1:   Red or brown (5YR, 7.5YR, 10YR 3/3); medium clay; strong 1 to 2 mm granular; frequently <2% nodular carbonate 

2 to 6 mm; field pH 6 to 8.  Clear change to 

 

B21:   Red or brown (5YR, 7.5YR 3/3, 3/4); medium clay to medium heavy clay; strong 2 to 10 mm lenticular; frequently 

<2% nodular carbonate 2 to 6 mm; field pH 7 to 8.5.  Clear to gradual change to 

 

B22:   Frequently occurs.  Red or brown (5YR, 7.5YR 4/4, 4/6); medium clay to heavy clay, strong 10 to 20 mm 

lenticular; frequently 10 to 20% soft or nodular carbonate 2 to 20 mm; field pH 8.5 to 9.5.  Clear change to 

 

B3, BC:   Frequently mottled.  Grey or brown (7.5YR, 10YR, 5Y 5/2, 5/3); fine sandy light clay to fine sandy medium 

clay; weak 5 to 10 mm polyhedral; 50 to 90% weathered basalt fragments 6 to 60 mm; frequently 10 to 50% soft or 

nodular carbonate 2 to 20 mm; field pH 8.5 to 9.5.  Clear change to 

 

C:   Brown (10YR 5/4, 5/6, 5/8); weathered basalt; occasionally 2 to 20% soft carbonate 2 to 6 mm; field pH 8. 

 

 Number of Sites:   1 
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Appendix 2 – Description of the soil profile classes (alphabetical order) (continued) 

  

LINDSAY (Ld) 
 

Concept: A strongly self-mulching, alkaline, black cracking clay over recent alluvuim on level flood plains.  Eucalypt vegetation. 

Aust. Soil Classification: Black (or occasionally Grey) Vertosol. 

Great Soil Group: Black earth; occasionally grey clay. 

Principal Profile Form: Ug5.15, 5.16, 5.17; occasionally Ug5.24, 5.28. 

Geology: Quaternary alluvium (Qa). 

Landform: Low lying, extensive, level flood plains and backplains along major rivers.  Flooded by low to high velocity events, depending on 

flood plain position.  ARI ranges from more frequent than 1 in 2 years down to 1 in 10 years.  Occasionally on alluvial plains 

along upper and lower tributaries in catchments developed from basalt (Tb) or other labile sediments (Pw, TQab).  Slopes <1% on 

flood plains, occasionally up to 2% on alluvial plains. 

Vegetation Associations: Coolibah (VA11); occasionally Queensland bluegrass downs (VA28). 

Microrelief: Occasionally weakly developed, indistinct normal gilgai VI 0.05–0.15 m, HI 5–8 m. 

Runoff: Very slow (or occasionally slow).    Permeability:     Slow (or occasionally very slow).     Drainage:     Moderately well drained 

      (or occasionally poorly

      to imperfectly drained). 

Surface Features: Cracking with a coarse (2 to 5 mm), strongly (or occasionally moderately) self-mulching surface.  Where gilgaied, mounds 

frequently have finer surface structure (<2 mm) and <2 to 20% free carbonate nodules.  A weak surface seal with a well 

developed flake frequently forms after rain. 

Profile diagram and description:  Non-gilgaied/mound profile 

A1:   Black or occasionally grey (10YR 2/1, 2/2, 3/1, 3/2, 4/1, 5/2, 2.5Y 3/2); light medium clay to medium heavy clay; 

strong 5 to 10 mm subangular blocky or granular parting to strong 2 to 5 mm granular; occasionally <2 mm granular on 

mounds where <2 to 10% nodular carbonate <2 to 6 mm is present; field pH 7 to 9.5.  Clear change to 
 

B21:   Black or occasionally grey (10YR, 5Y 2/1, 3/1, 3/2, 10YR 4/1); medium heavy clay to heavy clay; moderate or 

strong 5 to 20 mm lenticular or occasionally angular blocky ; frequently <2 to 10% soft or nodular carbonate <2 to 6 mm; 

field pH 8 to 9.5.  Clear to diffuse change to 
 

B22:   Black or occasionally grey (10YR, 2.5Y, 5Y 2/1, 3/1, 3/2, 10YR 4/1, 4/2); medium heavy clay to heavy clay, strong 

5 to 50 mm lenticular; 2 to 20% soft or nodular carbonate <2 to 6 mm; field pH 8.5 to 9.5.  Gradual to diffuse change to 
 

B23:   Frequently occurs.  Black, brown or occasionally grey (7.5YR 3/2, 3/4, 10YR 2/1, 3/1, 3/2, 3/3, 4/2, 4/3, 2.5Y 3/2, 

4/2, 5/2); medium heavy clay to heavy clay; strong 2 to 50 mm lenticular; <2 to 20% soft or nodular carbonate <2 to 6 

mm; field pH 8.5 to 9.5.  Clear change to 
 

2D, 3D:   Occasionally occurs.  Occasionally mottled; brown or grey (7.5YR 3/3, 3/4, 4/3, 10YR, 2.5Y 4/1, 4/2, 5/1, 5/2, 

5/3); coarse sand to heavy clay; massive or weak to moderate 5 to 20 mm angular blocky or moderate to strong 5 to 50 mm 

lenticular; occasionally 2 to 10% gravel; frequently <2 to 20% soft or nodular carbonate 2 to 20 mm; field pH 9 to 9.5. 
 

Number of Sites:   34 
 

   Depression profile 
 

  Depression profiles have similar horizons, depths and morphology to non-gilgaied or mound profiles. 
 

Number of Sites:   1 
 

 

 

 

 

 

 

 

 

 

 

MAY (My) 
 

Concept: A strongly self-mulching, alkaline, black cracking clay over fresh basalt from 0.65–1.0 m.  Eucalypt vegetation or open downs. 

Aust. Soil Classification: Black Vertosol. 

Great Soil Group: Black earth. 

Principal Profile Form: Ug5.12; occasionally Ug5.14, 5.16. 

Geology: Fresh Tertiary basalt (Tb). 

Landform: Gently undulating plains and rises associated with basalt flows near May Downs, Tiny Downs and in the Barmount area.  Mostly 

broad gentle ridges with long side slopes.  Slopes 0.5 to 3%. 

Vegetation Associations: Gum-topped bloodwood (VA16) or Queensland bluegrass downs (VA28); occasionally Mountain coolibah (VA19) or Coolibah 

(VA11) on lower footslopes adjacent to alluvium. 

Microrelief: Occasionally weakly developed linear gilgai VI <0.1 m, HI 5–8 m. 

Runoff: Slow (or occasionally moderately rapid).    Permeability:     Slow.     Drainage:     Moderately well drained. 

Surface Features: Cracking with a coarse (2 to 10 mm), strongly self-mulching surface.  Where gilgaied, mounds have finer structure (<2 to 5 mm) 

and <2 to 10% free carbonate nodules.  Occasionally <2 to 10% silcrete or ferruginised siltstone gravels 6 to 60 mm and <2% 

basalt rocks 60 to 200 mm. 

Profile diagram and description:  Non-gilgaied/mound profile 

A1:   Black (10YR 3/1, 3/2, 2.5Y 3/2); medium clay to heavy clay; strong 2 to 5 mm or occasionally 5 to 10 mm granular; 

occasionally <2 mm granular on mounds where <2 to 10% nodular carbonate <2 to 6 mm is present; field pH 7 to 9.  Clear 

change to 
 

B21:   Black (10YR 2/1, 3/1, 3/2, 5Y 2/1, 2/2); medium heavy clay to heavy clay; moderate or strong 2 to 20 mm 

lenticular or angular blocky; frequently <2 to 10% nodular carbonate <2 to 6 mm; field pH 7 to 9.5.  Gradual to diffuse 

change to 
 

B22:   Black (10YR 2/1, 3/1, 3/2, 5Y 2/1, 2/2); medium heavy clay to heavy clay; strong 5 to 50 mm lenticular; 2 to 20% 

nodular carbonate 2 to 6 mm; field pH 8.5 to 9.5.  Clear to gradual change to 
 

BC:   Black or occasionally grey (10YR, 2.5Y 2/1, 3/1, 3/2, 4/1, 4/2); medium heavy clay to heavy clay; weak to strong 5 

to 20 mm angular blocky or lenticular; 10 to >50% weathered basalt fragments 6 to 60 mm; 2 to 20% soft or nodular 

carbonate 2 to 6 mm; field pH 8.5 to 9.5.  Clear change to 
 

C:   Frequently occurs.  Brown or grey (10YR, 2.5Y 4/2, 4/3, 4/4, 5/3, 5/4); weathered basalt; occasionally 2 to 10% soft 

carbonate 2 to 6 mm; field pH 8 to 9. 
 

Number of Sites:   35 

 

   Depression profile 

 

  Depression profiles generally have similar horizons, depths and morphology to non-gilgaied or mound profiles.  

Differences associated with darker colours (5Y 2/1, 2/2), the absence of soft or nodular carbonate and acid to neutral field 

pH (6 to 7) in the A1 and B21 horizons usually occur however. 
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Appendix 2 – Description of the soil profile classes (alphabetical order) (continued) 

  

MAY SHALLOW PHASE (MySp) 
 

Concept: A shallow, stony version of the May (My) soil over fresh basalt from 0.15–0.4 m.  Eucalypt vegetation. 

Aust. Soil Classification: Black Vertosol. 

Great Soil Group: Black earth. 

Principal Profile Form: Ug5.12. 

Geology: Fresh Tertiary basalt (Tb). 

Landform: Gently undulating plains and rises associated with basalt flows near May Downs, Tiny Downs and in the Barmount area.  

Restricted to occasional rocky slopes and crests.  Slopes 0.5 to 3%, occasionally up to 5%. 

Vegetation Associations: Gum-topped bloodwood (VA16); occasionally Queensland bluegrass downs (VA28) or Ironbark–bloodwood–ghost gum (VA43). 

Microrelief: Absent. 

Runoff: Slow to moderately rapid.     Permeability:     Slow.     Drainage:     Moderately well drained. 

Surface Features: Cracking with a coarse (2 to 10 mm), strongly self-mulching surface.  Occasionally <2 to 50% basalt rocks 60 to 200 mm. 

Profile diagram and description: 

 
A1:   Black (7.5YR 3/2, 10YR, 5Y 2/1, 3/1, 3/2); medium clay to heavy clay; strong 2 to 5 mm or occasionally 5 to 10 mm 

granular; occasionally <2 to 10% basalt fragments 6 to 60 mm; field pH 7 to 9.5.  Clear change to 

 

B21:   Black (7.5YR 3/2, 10YR, 5Y 2/1, 3/1); medium heavy clay to heavy clay; moderate or strong 5 to 20 mm angular 

blocky or lenticular; occasionally <2 to 10% basalt fragments 6 to 60 mm; occasionally <2 to 10% soft or nodular 

carbonate <2 to 6 mm; field pH 7.5 to 9.5.  Clear to gradual change to 

 

BC:   Black (7.5YR 3/2, 10YR 3/1, 3/2); medium clay to medium heavy clay; weak to strong 5 to 20 mm angular blocky 

or lenticular; 10 to >50% weathered basalt fragments 6 to 60 mm; frequently 2 to 20% soft or nodular carbonate 2 to 6 

mm; field pH 8 to 9.5.  Clear to gradual change to 

 

C:   Brown or grey (10YR, 2.5Y 4/2, 4/3, 4/4, 5/3, 5/4); weathered basalt; occasionally 2 to 10% soft carbonate 2 to 6 mm; 

field pH 8 to 9.5. 

 

Number of Sites:   19 

 

 

 

 

 

 

 

 

 

 

MAYFAIR (Mf) 
 

Concept: A hard setting, loamy or clay loamy surfaced, sporadically bleached, alkaline, brown or red, non-sodic texture contrast soil over 

unconsolidated, calcareous sediments from 0.6–1.1 m.  Eucalypt vegetation. 

Aust. Soil Classification: Brown or Red Chromosol. 

Great Soil Group: Solodic soil, no suitable group. 

Principal Profile Form: Db1.33, Dr2.13, Db1.13, Dy2.33; occasionally Db2.23, 2.33, Dy3.33. 

Geology: Unconsolidated calcareous Tertiary–Quaternary sediments (TQab).  Mainly relict alluvial deposits sourced from basaltic or 

andesitic landscapes in the Isaac–Connors and Mackenzie River catchments.  Fine grained basaltic derived sediment, clay, marl, 

gravel beds and sand lenses. 

Landform: Gently undulating plains and low rises.  Slopes mostly 1 to 3%, occasionally <1% on plains. 

Vegetation Associations: Silver-leaved ironbark (VA17) or Poplar box (VA20); occasionally Narrow-leaved ironbark (VA12), Poplar box–ironbark 

(VA34) or Mountain coolibah (VA19). 

Microrelief: Absent. 

Runoff: Slow to moderately rapid.    Permeability:     Very slow to slow.     Drainage:     Imperfectly drained to moderately well drained. 

Surface Features: Hard setting.  Frequently <2 to 10% silcrete or quartz gravels 6 to 60 mm. 

Profile diagram and description: 

 
A1:   Brown or black (7.5YR, 10YR 3/2, 3/3, 3/4); sandy loam to sandy clay loam; massive or occasionally weak 5 to 20 

mm subangular blocky; field pH 6 to 7.  Clear to abrupt change to 

 

A2j:   Frequently occurs.  Sporadically bleached.  Brown (7.5YR, 10YR 3/3, 4/4 moist, 10YR 7/3 dry); sandy loam to 

sandy clay loam; massive; field pH 6 to 7.  Abrupt change to 

 

B21:   Occasionally mottled; brown or red (2.5YR 3/6, 7.5 YR 3/4, 10YR 4/3, 4/4, 4/6, 5/4); light medium clay to medium 

heavy clay, frequently sandy; moderate or strong 5 to 20 mm angular blocky; occasionally <2 to 20% manganese soft 

segregations or nodules <2 to 6 mm; field pH 6 to 7, increasing to 8.5 at depth.  Clear to gradual change to 

 

B22:   Brown or red (5YR, 10YR, 2.5Y 3/4, 4/3, 4/4, 5/4); light medium clay to medium heavy clay, frequently sandy; 

moderate or strong 5 to 20 mm angular blocky; frequently 2 to 50% soft or nodular carbonate 6 to 20 mm and 2 to 20% 

manganese veins <2mm; field pH 8.5 to 9.5.  Clear to gradual change to 

 

BC:   Brown or red (5YR, 7.5YR, 10YR 3/4, 4/3, 4/4, 2.5Y 4/4, 5/4); light medium clay to medium heavy clay, frequently 

fine sandy; moderate or strong 10 to 20 mm angular blocky; 10 to 50% marl or unconsolidated, calcareous, fine sandy clay 

sediments; 2 to 50% soft or nodular carbonate 2 to 20 mm; field pH 9 to 9.5.  Clear to diffuse change to 

 

C:   Frequently occurs.  Brown (10YR 4/4, 5/3); marl or unconsolidated, calcareous, fine sandy clay sediments (fine sand 

to fine sandy light clay); massive; 10 to 50% soft or nodular carbonate 2 to 20 mm; field pH 9 to 9.5. 

 

Number of Sites:   10 
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Appendix 2 – Description of the soil profile classes (alphabetical order) (continued) 

  

MAYFAIR SANDY SURFACE VARIANT (MfSv) 
 

Concept: A sandy surfaced, sporadically bleached, alkaline, mottled, brown or grey, sodic texture contrast soil with coarse columnar 

structure over unconsolidated, calcareous sediments below 0.9–>1.5 m.  (Sandy surfaced, sodic version of the Mayfair (Mf) soil).  

Eucalypt vegetation. 

Aust. Soil Classification: Brown or Grey Sodosol. 

Great Soil Group: Solodized solonetz. 

Principal Profile Form: Dy5.33, Db2.33, 4.33; occasionally Db2.43, Dy5.43, 2.33, 3.23. 

Geology: Unconsolidated calcareous Tertiary–Quaternary sediments (TQab).  Mainly relict alluvial deposits sourced from basaltic or 

andesitic landscapes in the Isaac–Connors and Mackenzie River catchments.  Fine grained basaltic derived sediment, clay, marl, 

gravel beds and sand lenses. 

Landform: Gently undulating plains and low rises.  Slopes mostly 1 to 3%, occasionally <1% on plains. 

Vegetation Associations: Poplar box (VA20) or Poplar box–ironbark (VA34); occasionally Ironbark–bloodwood–ghost gum (VA43). 

Microrelief: Absent. 

Runoff: Slow to moderately rapid.     Permeability:     Very slow.     Drainage:     Imperfectly drained to moderately well drained. 

Surface Features: Soft, firm or hard setting. 

Profile diagram and description: 

 
A1:   Black or brown (10YR 3/2, 3/3); loamy sand; massive; <2% water worn quartz gravels 2 to 20 mm; field pH 6 to 6.5.  

Clear to change to 

 

A2j:   Sporadically bleached.  Brown or occasionally grey (10YR 3/4, 4/2, 4/3 moist, 10YR 6/3, 7/2, 7/3 dry); sand or 

loamy sand; massive; <2 to 10% water worn quartz gravels 2 to 20 mm; field pH 6 to 6.5.  Abrupt change to 

 

B21:   Mottled; brown or grey (10YR, 2.5Y 4/2, 4/3, 4/4, 4/6, 5/2, 5/3, 5/6); sandy light clay to sandy light medium clay; 

moderate or strong 100 to 200 mm columnar parting to weak or moderate 10 to 20 mm angular blocky; frequently <2 to 

10% water worn quartz or sandstone gravels 6 to 20 mm; occasionally <2 to 10% manganese veins or nodules <2 mm; 

field pH 6 to 7, increasing to 8.5 with depth.  Clear change to 

 

B22:   Frequently mottled; brown (10YR 4/4, 5/3, 5/4); sandy light clay to sandy light medium clay; weak or moderate 10 

to 20 mm angular blocky or polyhedral; 10 to 20% soft or nodular carbonate 2 to 20 mm; field pH 8.5 to 9.5.  Clear change 

to 

 

BC:   Frequently occurs.  Frequently mottled; brown (10YR, 2.5Y 4/4, 5/4, 5/6); sandy clay loam to sandy light clay; 

massive or weak to moderate 10 to 20 mm angular blocky or polyhedral; 10 to 50% marl or unconsolidated, calcareous, 

sandy clay sediments and frequently 2 to 20% water worn quartz or sandstone gravels 6 to 20 mm; 2 to 20% soft carbonate 

<2 to 6 mm; field pH 8.5 to 9.5.  Clear change to 

 

C:   Frequently occurs.  Grey (10YR, 2.5Y 6/2); marl or unconsolidated, calcareous, sandy clay sediments (sandy clay 

loam to sandy light clay, frequently coarse sandy); frequently 10 to 20% water worn quartz or sandstone gravels 6 to 20 

mm; 10 to >50% soft or nodular carbonate 2 to 60 mm; field pH 9.5. 

 

Number of Sites:   8 
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Appendix 2 – Description of the soil profile classes (alphabetical order) (continued) 

  

MAYWIN (Mw) 
 

Concept: A shallow, sporadically bleached, acid, sand to clay loam (0.25–0.5 m) on steeper slopes grading to a moderately deep, sandy to 

clay loamy surfaced, conspicuously or sporadically bleached, acid, mottled, grey texture contrast soil on gentler slopes over 

partially altered quartzose or micaceous sandstone, siltstone or shale from 0.5–1.1 m.  Eucalypt vegetation. 

Aust. Soil Classification: Grey (or occasionally Brown or Red) Kurosol; Leptic Tenosol. 

Great Soil Group: Soloth, red podzolic soil, no suitable group. 

Principal Profile Form: Dy5.41, 5.31, Dr2.31, 5.31, Dy3.41, 5.11, Db2.31, 2.11, Uc5.21, 6.14, Um6.23. 

Geology: Sandstones and fine grained marine sedimentary rocks of the Back Creek Group (Pb) partially altered by Tertiary deep 

weathering.  Mainly quartzose sandstone, micaceous sandstone, siltstone and shale. 

Landform: Gently undulating rises to rolling low hills and occasional plateaus at the southern end of the Cherwell Range.  Slopes 1 to 10%, 

occasionally up to 15%. 

Vegetation Associations: Eucalypts with shrubby teatree (VA13), Narrow-leaved ironbark (VA12), Lemon-scented gum (VA31) or Queensland 

peppermint (VA25). 

Microrelief: Absent. 

Runoff: Slow to moderately rapid.     Permeability: Loam - moderate to high. Drainage: Imperfectly drained 

  Texture contrast - very slow to slow.   to moderately well drained. 

Surface Features: Soft, firm or hard setting.  Occasionally 2 to 10% sandstone outcrop. 

Profile diagram and description: 

Sand or loam profile 

 

A11:   Black (7.5YR, 10YR 3/2); loamy sand to sandy clay loam, frequently fine sandy; massive or weak to moderate 5 to 

10 mm subangular blocky; <2% sandstone or siltstone gravels 2 to 20 mm; field pH 5 to 6.  Clear to gradual change to  

 

A12:   Frequently occurs.  Brown (10YR 3/4, 4/3); sandy loam to clay loam, frequently fine sandy; massive or weak to 

moderate 5 to 10 mm polyhedral; <2% sandstone or siltstone gravels 2 to 20 mm; field pH 5 to 6.  Clear change to  

 

A2j:   Frequently occurs.  Sporadically bleached.  Brown (7.5YR, 10YR 3/3, 4/3 moist, 10YR 7/2, 7/3 dry); sandy loam to 

clay loam, frequently fine sandy; massive or weak 5 to 10 mm polyhedral; 10 to 20% sandstone or siltstone gravels 2 to 20 

mm; field pH 5 to 6.  Clear change to 

 

BC:   Brown or grey (7.5YR 3/3, 3/4, 4/2); clay loam to medium clay, frequently fine sandy; weak to strong 5 to 10 mm 

polyhedral; 20 to 50% sandstone, siltstone or shale gravels 6 to 60 mm; field pH 5 to 6.  Abrupt change to 

 

C:   Brown (7.5YR 3/3, 3/4); weathered sandstone, siltstone or shale; field pH 5 to 6. 

 

Number of Sites:   3 

 

Texture contrast profile 

 

A1, A11:   Black or brown (10YR 3/2, 3/3, 3/4, 4/3); loamy sand to sandy clay loam; massive; frequently <2% sandstone 

or siltstone gravels 2 to 20 mm; field pH 5.5 to 6.  Clear change to  

 

A12   Frequently occurs.  Brown or grey (10YR 3/4, 4/2, 4/3, 4/4); loamy sand to sandy clay loam; massive; frequently 

<2% sandstone or siltstone gravels 2 to 20 mm; field pH 5.5 to 6.  Clear to gradual change to  

 

A2e, j:   Conspicuously or sporadically bleached.  Brown or grey (10YR 4/3, 5/2, 5/3, 5/4, 5/6, 6/2, 6/3 moist, 10YR 6/3, 

7/2, 7/3 dry); sand to sandy loam; massive; <2 to 10% sandstone or siltstone gravels 2 to 20 mm; field pH 5.5 to 6.  Clear 

to abrupt change to 

 

B2:   Mottled; grey or occasionally brown or red (5YR, 7.5YR 3/3, 3/4, 4/4, 10YR 3/3, 4/1, 4/2, 5/2, 6/1, 6/2, 2.5Y 4/2, 

4/4, 5/2); sandy light medium clay to sandy medium heavy clay; moderate 5 to 50 mm angular blocky or polyhedral; field 

pH 5.5 to 6.5.  Clear to abrupt change to 

 

BC:   Frequently occurs.  Mottled; grey (7.5YR, 10YR, 2.5Y 4/2, 5/2, 6/2); clay loam sandy to sandy medium clay; weak 

or moderate 10 to 20 mm angular blocky or polyhedral; 10 to 50% weathered sandstone, siltstone or shale fragments 6 to 

60 mm; field pH 5.5 to 6.  Abrupt change to 

 

C:   Occasionally occurs.  Occasionally mottled; brown (7.5YR, 10YR 3/6, 4/4, 4/6); weathered sandstone, siltstone or 

shale; field pH 5 to 6. 

 Number of Sites:   19 
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Appendix 2 – Description of the soil profile classes (alphabetical order) (continued) 

  

MERION (Mr) 

 

Concept: A hard setting, firm pedal or weakly self-mulching, acid, black, saline, sodic cracking clay over reticulite or partially altered, fine 

grained sandstone or siltstone below 0.9–>1.5 m.  Eucalypt vegetation. 

Aust. Soil Classification: Black (or occasionally Brown or Red) Vertosol. 

Great Soil Group: No suitable group; occasionally brown clay or red clay. 

Principal Profile Form: Ug5.13, 5.15, 5.32. 

Geology: Fine grained sedimentary rocks altered by Tertiary deep weathering (Td, Ta).  Substrate is reticulite or partially altered, fine 

grained sandstone or siltstone. 

Landform: Level to gently undulating pediments and footslopes that have developed on soft, argillaceous deeply weathered sediments 

exposed at the base of Tertiary plateaus following scarp retreat.  Slopes 0.5 to 1.5%. 

Vegetation Associations: Yapunyah (VA24); occasionally Gum-topped box (VA18) or Poplar box–ironbark (VA34). 

Microrelief: Occasionally weakly developed normal gilgai VI 0.05–0.1 m, HI 8–10 m; frequently with a prominent shelf and indistinct 

mounds and depressions. 

Runoff: Slow to moderately rapid.     Permeability:     Very slow.     Drainage:     Imperfectly drained to moderately well drained. 

Surface Features: Cracking with a hard setting, firm pedal or weakly self-mulching surface.  Frequently 2 to 10% silcrete, sandstone or siltstone 

gravels 6 to 60 mm. 

Profile diagram and description: 

 
A1:   Black or occasionally brown (7.5YR 3/4, 10YR 3/1, 3/2, 3/3); light medium clay to medium clay; weak or moderate 

5 to 20 mm platy or angular blocky or <2 to 5 mm granular; frequently <2 to 10% silcrete or sandstone gravels 2 to 20 

mm; field pH 5 to 6.  Clear change to 

 

B21:   Black or occasionally brown or red (5YR 3/4, 4/3, 7.5YR, 10YR 3/1, 3/2, 3/4, 4/4, 5Y 2/1); medium heavy clay; 

moderate or strong 5 to 20 mm angular blocky; frequently <2 to 10% sandstone or siltstone gravels 2 to 20 mm; field pH 

4.5 to 6.5.  Clear to diffuse change to 

 

B22:   Occasionally mottled; black or occasionally brown or red (5YR 3/4, 4/4, 7.5YR, 10YR 3/2, 3/3, 4/3); medium clay 

to heavy clay; moderate or strong 20 to 100 mm lenticular; frequently <2 to 10% deeply weathered sandstone or siltstone 

gravels or fragments 2 to 20 mm; field pH 4.5 to 6.5.  Clear to diffuse change to 

 

B3, BC:   Frequently occurs.  Frequently mottled; black, brown or grey (7.5YR 3/2, 10YR 3/3, 4/2, 4/4, 5/2); medium clay 

to heavy clay; moderate or strong 20 to 100 mm lenticular or moderate 5 to 20 mm polyhedral; 10 to 50% deeply 

weathered sandstone or siltstone gravels or fragments 6 to 20 mm; field pH 5 to 5.5.  

 

Number of Sites:   10 

 

 

 

 

 

 

 

 

MIDDLEMOUNT (Mi) 
 

Concept: A shallow, rocky, hard setting, acid, loam to clay loam (0.05–0.15 m) on steeper slopes grading to a moderately deep, loamy or 

clay loamy surfaced, neutral, brown or red, non-sodic gradational or texture contrast soil on gentler slopes over syenite (or 

equivalent) from 0.4 m.  Eucalypt vegetation. 

Aust. Soil Classification: Leptic Rudosol; Orthic Tenosol; Brown or Red Dermosol; Brown or Red Chromosol. 

Great Soil Group: Lithosol, red podzolic soil, no suitable group. 

Principal Profile Form: Uc1.43, Um1.44, 2.12, 6.42, Dr2.12, Db1.42. 

Geology: Acid to intermediate intrusives (Ki).  Most commonly syenite or trachysyenite. 

Landform: Gently undulating rises to steep hills.  Mostly isolated, elongate, north-west trending intrusive structures aligned with the strike of 

the surrounding folded Permian sediments.  Slopes 1 to 60%, occasionally >60% on steeper sideslopes. 

Vegetation Associations: Ironbark–bloodwood–ghost gum (VA43), Silver-leaved ironbark (VA17) or Narrow-leaved ironbark (VA12). 

Microrelief: Absent. 

Runoff: Moderately rapid to very rapid.     Permeability:     Moderate to high.     Drainage:     Moderately well drained to well drained. 

Surface Features: Hard setting with 10 to 90% syenite stones and boulders 0.06 to 2 m and 10 to >50% syenite outcrop. 

Profile diagram and description: 

 
A1:   Black, brown or red (5YR, 7.5YR 3/3, 3/4, 10YR 2/1, 2/2, 3/2, 3/3); sandy loam to sandy clay loam, frequently 

coarse sandy; massive or moderate 2 to 20 mm polyhedral; 2 to 10% syenite fragments 6 to 60 mm; occasionally 2 to 10% 

manganese nodules 2 to 6 mm; field pH 5.5 to 6.5.  Abrupt to clear change to 

 

A2e:   Occasionally occurs.  Conspicuously bleached.  Brown (10YR 4/3 moist, 10YR 7/2 dry); loamy sand to sandy clay 

loam, frequently coarse sandy; massive; 2 to 10% syenite fragments 2 to 20 mm; occasionally 10 to 20% manganese 

nodules 2 to 6 mm; field pH 5.5 to 6.  Abrupt change to 

 

B2:   Occasionally occurs.  Brown or red (5YR 4/6, 7.5YR, 10YR 3/3, 3/4); light clay to light medium clay, frequently 

coarse sandy; weak to strong 2 to 10 mm polyhedral; 2 to 10% syenite fragments 2 to 20 mm; field pH 6.5 to 7.  Clear 

change to 

 

BC:   Occasionally occurs.  Brown or red (2.5YR, 5YR 4/6, 7.5YR, 10YR 3/3, 3/4); sandy loam to light clay, frequently 

coarse sandy; massive or weak to moderate 2 to 10 mm polyhedral; 10 to 50% weathered syenite (or equivalent) fragments 

2 to 20 mm; field pH 6.5 to 7.  Clear change to 

 

C:   Occasionally occurs.  Grey or yellow (7.5YR, 10YR 7/3, 7/4); loamy coarse sand; massive or weak 5 to 10 mm 

polyhedral; weathered syenite (or equivalent); field pH 6.5 to 7.5. 

 

Number of Sites:   9 
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Appendix 2 – Description of the soil profile classes (alphabetical order) (continued) 

  

MIDDLEMOUNT COLLUVIAL VARIANT (MiCv) 
 

Concept: A shallow, stony, conspicuously bleached, acid, sand to clay loam (<0.4 m) on steeper slopes grading to a moderately deep, 

sandy to clay loamy surfaced, conspicuously bleached, alkaline, grey or brown, sodic texture contrast soil or gradational soil on 

gentler slopes.  Developed on colluvial material over syenite (or equivalent) from 0.4–1.1 m.  Eucalypt vegetation. 

Aust. Soil Classification: Leptic Rudosol; Orthic Tenosol; Grey or Brown Sodosol. 

Great Soil Group: No suitable group, solodized solonetz. 

Principal Profile Form: Uc5.23, Um5.22, Dy4.43. 

Geology: Acid to intermediate intrusives (Ki).  Most commonly syenite or trachysyenite. 

Landform: Lower footslopes, pediments and colluvial aprons surrounding undulating to steep hills.  Restricted to larger intrusive structures 

where significant colluvial deposition has occurred.  Slopes 2 to 5%. 

Vegetation Associations: Eucalypts with shrubby teatree (VA13) or Narrow-leaved ironbark (VA12). 

Microrelief: Absent. 

Runoff: Moderately rapid.     Permeability:     Very slow to moderate.     Drainage:     Imperfectly drained to moderately well drained. 

Surface Features: Soft, firm or hard setting with 2 to 20% syenite rocks 60 to 600 mm and <2 to 10% syenite outcrop. 

Profile diagram and description: 

 
A1, A11:   Brown or black (10YR 3/2, 3/3); loamy sand to sandy clay loam; massive or weak 5 to 10 mm polyhedral; 2 to 

20% syenite fragments 6 to 60 mm; field pH 6 to 6.5.  Clear change to 

 

A2e, A12:   Frequently occurs.  A2 horizons are conspicuously bleached.  Grey or brown (10YR 4/2, 4/3, 5/2 moist, 10YR 

7/1, 7/2 dry); loamy sand to sandy loam; massive; 2 to 20% ferromanganiferous nodules 2 to 6 mm; field pH 6 to 6.5.  

Abrupt change to R horizon or 

 

B2:   Frequently occurs.  Grey or brown (10YR 4/6, 5/2, 5/3, 5/4, 6/2); sandy clay loam to sandy light medium clay; 

massive or weak to strong 5 to 20 mm angular blocky; frequently <2 to 10% manganese soft segregations <2 mm; field pH 

6 to 9.5.  Clear change to 

 

BC, C:   Occasionally occurs.  Grey or brown (10YR 5/2, 5/3); loamy sand; massive; 20 to >90% weathered syenite (or 

equivalent); field pH 6 to 9.5. 

 

Number of Sites:   3 

 

 

 

 

 

 

 

 

 

MT STUART (Ms) 
 
Concept: A strongly self-mulching, alkaline, black cracking clay with linear or lattice gilgai (VI 0.05–0.15 m) over marl or labile, fine 

grained calcareous sedimentary rocks or feldspathic sandstone from 0.7–1.3 m.  Eucalypt vegetation or open downs. 

Aust. Soil Classification: Mound: Black (or occasionally Grey) Vertosol   Depression: Black Vertosol 

Great Soil Group: Mound: Black earth; occasionally grey clay     Depression: Black earth 

Principal Profile Form: Mound: Ug5.12, 5.14, 5.15, 5.16; occasionally Ug5.22  Depression: Ug5.12, 5.13 

Geology: Sandstones, siltstones and mudstones of the Blackwater Group (Pw).  Mostly feldspathic or calcareous freshwater sedimentary 

rocks (eg marl or calcareous siltstone and mudstone). 

Landform: Gently undulating plains and rises.  Slopes 0.5 to 2%, occasionally up to 3%. 

Vegetation Associations: Ironbark–bloodwood–ghost gum (VA43), Mountain coolibah (VA19), Bothriochloa grassland (VA27) or Queensland bluegrass 

downs (VA28). 

Microrelief: Linear or lattice gilgai VI 0.05–0.15 m, HI 7–10 m. 

Runoff: Slow.     Permeability:     Slow.     Drainage:     Moderately well drained. 

Surface Features: Mound - cracking with a fine (<2 mm), strongly self-mulching surface and 2 to 20% free carbonate nodules. 

 Depression - cracking with a coarse (2 to 5 mm), strongly self-mulching surface. 

 Frequently 2 to 10% sandstone, siltstone or petrified wood fragments 6 to 60 mm. 

Profile diagram and description:  Mound profile 

 

 
A1:   Black or grey (10YR 3/1, 3/2, 4/1, 4/2, 5Y 3/2); light medium clay to medium heavy clay; strong 2 to 5 mm granular 

parting to <2 mm granular; <2 to 10% nodular carbonate <2 to 6 mm; field pH 8 to 9.5.  Clear change to 

 

B21:   Black or occasionally grey (10YR, 2.5Y, 5Y 2/1, 3/1, 4/1); medium heavy clay; moderate or strong 2 to 50 mm 

angular blocky or lenticular; 2 to 10% nodular carbonate 2 to 6 mm; field pH 8.5 to 9.5.  Clear to gradual change to  

 

B22:   Black or occasionally grey (10YR, 2.5Y, 5Y 2/1, 3/1, 3/2, 4/2); medium heavy clay to heavy clay; strong 5 to 50 

mm lenticular; frequently <2 to 10% sandstone, siltstone or mudstone fragments 2 to 6 mm; 2 to 20% soft or nodular 

carbonate 2 to 6 mm; field pH 8.5 to 9.5.  Clear to gradual change to 

 

BC:   Brown, black or grey (10YR 4/3, 4/4, 5/3, 5/4, 2.5Y, 5Y 2/1, 3/1, 4/1); medium clay to medium heavy clay, 

frequently fine sandy; moderate or strong 5 to 20 mm lenticular or polyhedral; 10 to 50% weathered sandstone, siltstone or 

mudstone fragments 2 to 20 mm; 2 to 20% soft or nodular carbonate 2 to 6 mm; field pH 8 to 9.5.  Clear change to  

 

C:   Frequently occurs.  Grey or brown (10YR, 2.5Y, 5Y 4/1, 4/2, 4/4, 6/4); weathered sandstone, siltstone or mudstone; 

frequently 2 to 10% soft carbonate 2 to 6 mm; field pH 8 to 9.5. 

 

Number of Sites:   10 
 

   Depression profile 
 

  Depression profiles generally have similar horizons, depths and morphology to mound profiles.  Differences associated 

 with coarser surface structure (strong 5 to 10 mm subangular blocky parting to 2 to 5 mm granular), darker colours (2.5Y, 

 5Y 2/0, 2/1, 3/1) and neutral to alkaline field pH (6 to 9.5) in the A1 and B21 horizons usually occur however. 

 

  Number of Sites:   3 
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Appendix 2 – Description of the soil profile classes (alphabetical order) (continued) 

  

NINEMILE (Nm) 
 

Concept: A weakly to strongly self-mulching, alkaline, red or brown cracking clay over partially altered basalt from 0.4–0.9 m.  Eucalypt 

vegetation. 

Aust. Soil Classification: Red or Brown Vertosol. 

Great Soil Group: Red clay, brown clay. 

Principal Profile Form: Ug5.37, 5.32. 

Geology: Partially altered Tertiary basalt (Tba). 

Landform: Gently undulating plains and rises associated with partially altered basalt flows near May Downs, Tiny Downs and in the 

Barmount area.  Slopes 1 to 3%. 

Vegetation Associations: Silver-leaved ironbark (VA17) or Ironbark–bloodwood–ghost gum (VA43). 

Microrelief: Occasionally linear gilgai VI 0.05–0.2 m, HI 10 m. 

Runoff: Slow.     Permeability:     Slow.     Drainage:     Moderately well drained. 

Surface Features: Cracking with a coarse (2 to 5 mm), weakly to strongly self-mulching surface.  Where gilgaied, mounds have a fine (<2 mm), 

moderately to strongly self-mulching surface (usually in thin strips), frequently with <2 to 10% free carbonate nodules. 

Profile diagram and description: 

 
A1:   Brown (7.5YR, 10YR 3/3); medium clay to medium heavy clay; strong <2 to 5 mm granular; <2% nodular carbonate 

2 to 6 mm; field pH 8 to 9.5.  Clear change to 

 

B21:   Red or brown (5YR, 7.5YR 3/3, 3/4); medium heavy clay to heavy clay; strong 2 to 10 mm lenticular; <2% soft 

carbonate <2 mm; field pH 8.5 to 9.5.  Clear to gradual change to 

 

B22:   Frequently occurs.  Red or brown (5YR, 7.5YR, 10YR 3/3, 4/3); medium heavy clay to heavy clay; strong 10 to 50 

mm lenticular; 2 to 10% soft carbonate 6 to 20 mm; field pH 8.5 to 9.5.  Clear to gradual change to 

 

B3, BC:   Red or brown (5YR, 7.5YR, 10YR 3/3, 4/3); medium heavy clay to heavy clay; moderate or strong 5 to 10 mm 

polyhedral; 20 to 50% weathered basalt fragments 6 to 60 mm; 10 to >50% soft or nodular carbonate 2 to 20 mm; field pH 

8.5 to 9.5.  Clear change to 

 

C:   Brown (10YR 5/3, 5/4); weathered basalt; 10 to 20% soft or nodular carbonate 2 to 6 mm; field pH 8 to 9. 

 

   Number of Sites:   3 

 

 

 

 

 

 

 

 

NORWICH (Nw) 
 

Concept: A weakly to strongly self-mulching, alkaline, grey or black cracking clay with normal (VI 0.1–0.3 m) or melonhole (VI 0.3–0.8 

m) gilgai over unconsolidated, calcareous sediments below 1.1–>1.5 m.  Brigalow vegetation. 

Aust. Soil Classification: Grey or Black Vertosol. 

Great Soil Group: Grey clay, black earth. 

Principal Profile Form: Ug5.24, 5.28, 5.16; occasionally Ug5.13, 5.15. 

Geology: Unconsolidated calcareous Tertiary–Quaternary sediments (TQab).  Mainly relict alluvial deposits sourced from basaltic or 

andesitic landscapes in the Isaac–Connors and Mackenzie River catchments.  Fine grained basaltic derived sediment, clay, marl, 

gravel beds and sand lenses. 

Landform: Level to gently undulating plains.  Slopes 0.5 to 1.5%, occasionally up to 2%. 

Vegetation Associations: Brigalow (VA1) or Brigalow with shrubs (VA8). 

Microrelief: Normal gilgai VI 0.1–0.3 m, HI 8–10 m or melonhole gilgai VI 0.3–0.8 m, HI 10–15 m.  Areas with normal gilgai frequently 

have a prominent shelf and indistinct mounds and depressions. 

Runoff: Slow on mounds and shelves; no runoff in depressions.     Permeability:     Slow.     Drainage:     Moderately well drained. 

Surface Features: Mound - cracking with a fine (<2 mm), moderately to strongly self-mulching surface and <2 to 20% free carbonate nodules. 

 Shelf - cracking with a fine (<2 mm), weakly to strongly self-mulching surface. 

 Depression - cracking with a fine or coarse (<2 to 5 mm), moderately to strongly self-mulching surface. 

 Frequently <2 to 10% silcrete or water worn quartz and sandstone gravels 6 to 60 mm.  A weak surface seal with a well 

developed flake and thin sandy veneer forms after rain. 

Profile diagram and description:  Mound/shelf profile 

 

A1:   Black or occasionally grey (10YR, 2.5Y 3/1, 3/2, 4/1); light medium clay to medium clay; moderate or strong 2 to 10 

mm subangular blocky parting to moderate or strong <2 mm granular; frequently <2 to 10% nodular carbonate <2 to 6 

mm; field pH 7 to 9.5.  Clear change to 
 

B21:   Grey or black (10YR, 2.5Y 3/1, 3/2, 4/1, 4/2); medium clay to medium heavy clay; strong 5 to 10 mm lenticular or 

angular blocky; <2 to 20% soft or nodular carbonate <2 to 6 mm; field pH 8.5 to 9.5.  Clear to gradual change to 
 

B22:   Grey or occasionally black (10YR, 2.5Y 2/1, 3/1, 3/2, 4/1, 4/2, 5/2); medium clay to medium heavy clay; moderate 

or strong 10 to 20 mm lenticular; 2 to 50% soft or nodular carbonate <2 to 6 mm; field pH 8.5 to 9.5.  Clear to diffuse 

change to 
 

B23:   Grey (10YR, 2.5Y 4/1, 4/2, 5/2); medium clay to heavy clay; moderate or strong 10 to 50 mm lenticular; frequently 

<2 to 10% soft or nodular carbonate 2 to 6 mm; field pH 8.5 to 9.5, decreasing to <6 at depth when B3/BC is absent.  Clear 

change to 
 

B3, BC:   Occasionally occurs.  Brown or grey (10YR, 2.5Y 3/4, 4/2, 4/3, 5/2, 5/3, 5/4); fine sandy light clay to fine sandy 

medium heavy clay; weak or moderate 10 to 20 mm angular blocky or lenticular; 20 to 50% unconsolidated, calcareous, 

fine sandy clay sediments; 10 to >50% soft or nodular carbonate 6 to 20 mm; field pH 8.5 to 9.5.  
 

Number of Sites:   19 
 

   Depression profile 
 

  Depression profiles have similar horizons, depths and morphology to mound/shelf profiles; but with coarser surface 

 structure (strong <2 to 5 mm granular). 
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Appendix 2 – Description of the soil profile classes (alphabetical order) (continued) 

  

PARROT (Pr) 
 

Concept: A thick (0.5–1.0 m), sandy surfaced, conspicuously or sporadically bleached, acid to alkaline, mottled, brown texture contrast soil 

over recent alluvium on alluvial plains and levees.  Eucalypt vegetation. 

Aust. Soil Classification: Brown (or occasionally Grey) Chromosol; Brown (or occasionally Grey) Sodosol. 

Great Soil Group: Solodic soil, solodized solonetz, soloth. 

Principal Profile Form: Dy5.32, 5.33, 5.42, 5.43, 3.33, 3.43, 4.43, Db4.32, 4.43, 2.32, 3.33; occasionally Dy5.41,3.31, 3.41, Db2.31. 

Geology: Quaternary alluvium (Qa). 

Landform:  Level to gently undulating, elevated levees, sand ridges and sandy alluvial plains on upper and lower tributaries or occasionally 

on flood plain terraces; often in lower landscape positions adjacent to the Booroondarra (Bn) soil.  Flooded in lower lying parts 

by short duration, high velocity events.  ARI is less frequent than 1 in 10 years.  Slopes 0.5 to 1.0%.   

Vegetation Associations: Poplar box (VA20) or Poplar box–bloodwood–Moreton Bay ash (VA33). 

Microrelief: Absent. 

Runoff: Slow     Permeability:     Very slow to slow.     Drainage:     Imperfectly drained to moderately well drained. 

Surface Features: Loose to hard setting. 

Profile diagram and description: 

A11:   Brown or black (7.5YR, 10YR 3/2, 3/3); sand or loamy sand; massive; field pH 5.5 to 7.5.  Clear to diffuse change 

to 
 

A12:   Frequently occurs.  Brown (7.5YR, 10YR 3/3, 3/4, 4/3, 4/4, 4/6); sand or loamy sand; massive; field pH 6 to 7.5.  

Clear to gradual change to 
 

A2e, j:   Conspicuously or sporadically bleached.  Brown or occasionally grey (7.5YR, 10YR 4/3, 4/4, 5/2, 5/3, 5/4 moist, 

10YR 6/3, 7/1, 7/2, 7/3 dry); sand to sandy loam; massive; frequently 2 to 10% ferromanganiferous nodules <2 to 6 mm; 

field pH 6 to 7.  Abrupt change to 
 

B21:   Mottled; brown or occasionally grey (7.5YR, 10YR 4/2, 4/3, 4/4, 4/6, 5/2, 5/4, 2.5Y 5/2, 5/4); sandy light clay to 

sandy medium clay, frequently fine sandy; moderate 20 to 200 mm prismatic or occasionally columnar parting to moderate 

5 to 20 mm angular blocky; frequently <2 to 10% manganese soft segregations <2 mm; field pH 6 to 9.  Clear to diffuse 

change to 
 

B22:   Frequently occurs.  Mottled; brown or occasionally grey (7.5YR, 10YR 4/4, 4/6, 5/2, 5/3, 5/4, 2.5Y 5/2, 5/4); sandy 

clay loam to sandy light medium clay; weak 5 to 20 mm angular blocky; frequently 2 to 20% manganese soft segregations 

<2 mm and occasionally 2 to 10% soft carbonate 2 to 20 mm; field pH 6 to 9. 
 

2D, 3D:   Occasionally occurs.  Frequently mottled; brown or occasionally black (7.5YR 3/4, 4/6, 10YR 3/2, 3/3, 4/4); 

loamy sand to medium heavy clay; massive or weak to strong 5 to 20 mm angular blocky, polyhedral or lenticular; 

occasionally 2 to 20% soft or nodular carbonate 2 to 20 mm; field pH 6 to 9. 
 

   Number of Sites:   29 

 

 

 

 
 

 

PICARDY (Pc) 
 

Concept: A strongly self-mulching, alkaline, black cracking clay, frequently with weakly developed linear, lattice or normal gilgai (VI 

0.05–0.1 m), over unconsolidated, calcareous sediments below 0.8–>1.5 m.  Brigalow vegetation. 

Aust. Soil Classification: Black Vertosol. 

Great Soil Group: Black earth. 

Principal Profile Form: Ug5.15, 5.12, 5.13, 5.14, 5.16. 

Geology: Unconsolidated calcareous Tertiary–Quaternary sediments (TQab).  Mainly relict alluvial deposits sourced from basaltic or 

andesitic landscapes in the Isaac–Connors and Mackenzie River catchments.  Fine grained basaltic derived sediment, clay, marl, 

secondary carbonate deposits, gravel beds and sand lenses. 

Landform: Level to gently undulating, elevated plains and low rises.  Occurs mainly on upper slopes and crests on broad gentle ridges or as 

gently undulating, elevated plains.  Slopes mostly 1 to 3%, occasionally <1% on plains and up to 4% on side slopes. 

Vegetation Associations: Brigalow with shrubs (VA8) or Brigalow (VA1); occasionally Belah (VA9). 

Microrelief: Frequently weakly developed linear, lattice or normal gilgai VI 0.05–0.1 m, HI 5–12 m; occasionally non-gilgaied. 

Runoff: Slow.    Permeability:     Slow.     Drainage:     Moderately well drained. 

Surface Features: Cracking with a fine (<2 mm), strongly self-mulching surface.  Where gilgaied, mounds are very fine (<1 to 2 mm) with 2 to 

20% free carbonate nodules; while depressions are coarser (<2 to 5 mm) and appear darker and more cracked.  Occasionally <2 

to 10% water worn quartz and sandstone gravels 6 to 60 mm. 

Profile diagram and description:  Non-gilgaied/mound profile 

A1:   Black (10YR, 2.5Y 2/1, 2/2, 3/1, 3/2); light medium clay to medium clay; strong <1 to 2 mm granular; frequently <2 

to 10% nodular carbonate <2 to 6 mm; field pH 8 to 9.5.  Clear change to 
 

B21:   Black (10YR, 2.5Y, 5Y 2/1, 2/2, 3/1, 3/2); medium clay to heavy clay; strong 2 to 20 mm lenticular ; <2 to 20% soft 

or nodular carbonate <2 to 6 mm; field pH 8.5 to 9.5.  Clear to diffuse change to 
 

B22:   Black (10YR, 2.5Y, 5Y 2/1, 2/2, 3/1, 3/2); medium heavy clay to heavy clay; strong 10 to 50 mm lenticular; 2 to 

20% soft or nodular carbonate 2 to 6 mm; field pH 8.5 to 9.5.  Occasionally clear change to 2D horizon or clear to gradual 

change to 
 

B23:   Occasionally occurs.  Black, brown or grey (7.5YR, 10YR 3/2, 3/3, 3/4, 4/2, 4/3, 4/4, 2.5Y, 5Y 2/2, 3/2, 4/2); 

medium heavy clay to heavy clay; moderate or strong 10 to 50 mm lenticular; 2 to 20% soft or nodular carbonate 2 to 6 

mm; field pH 8.5 to 9.5.  Occasionally clear change to 2D horizon or clear to gradual change to 
 

B3, BC:   Frequently occurs.  Brown or occasionally black (7.5YR, 10YR, 2.5Y 3/2, 3/3, 3/4, 4/3, 4/4); fine sandy medium 

clay to medium heavy clay; moderate or strong 5 to 50 mm lenticular or 5 to 20 mm angular blocky or polyhedral; 10 to 

50% unconsolidated, calcareous, fine sandy clay sediments; 10 to 50% soft or nodular carbonate 2 to 6 mm; field pH 8.5 to 

9.5.  Occasionally abrupt to clear change to 2D horizon or clear change to 
 

C:   Frequently occurs.  Brown (7.5YR, 10YR, 2.5Y 3/4, 4/3, 4/4, 4/6, 5/3, 5/4); unconsolidated, calcareous, fine sandy 

clay sediments (sandy clay loam to sandy light medium clay); massive or weak to moderate 5 to 20 mm angular blocky or 

polyhedral; occasionally 2 to 20% water worn basalt, sandstone or quartz gravels 6 to 60 mm in thin beds and lenses; 

frequently 10 to 50% soft or nodular carbonate 2 to 20 mm; field pH 8.5 to 9.5.  Occasionally abrupt change to 2D horizon. 
 

2D:   Occasionally occurs.  Brown or grey (7.5YR, 10YR, 2.5Y 3/4, 4/1, 4/2, 4/3, 4/4); heavy clay; strong 2 to 50 mm 

lenticular; occasionally 2 to 20% manganese veins <2 mm; field pH 5.5 to 6.5. 

Number of Sites:   51 

   Depression profile 
 

  Depression profiles have similar horizons, depths and morphology to non-gilgaied and mound profiles; but with coarser 

 surface structure (<2 to 5 mm granular) and coarser subsoil structure in the B21 horizon (5 to 50 mm lenticular). 

Number of Sites:   5 
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Appendix 2 – Description of the soil profile classes (alphabetical order) (continued) 

  

PICARDY SURFACE SEAL PHASE (PcXp) 
 

 

Concept: A strongly self-mulching, cracking clay similar to the Picardy (Pc) soil but with a lower clay content, increased sand fraction, less 

basaltic influence and normal or lattice gilgai (VI 0.1–0.3 m).  A weak surface seal and thin sandy veneer form after rain.  

Brigalow vegetation. 

Aust. Soil Classification: Black Vertosol. 

Great Soil Group: Black earth. 

Principal Profile Form: Ug5.16, 5.12, 5.13, 5.14, 5.15. 

Geology: Unconsolidated calcareous Tertiary–Quaternary sediments (TQab).  Mainly relict alluvial deposits sourced from basaltic or 

andesitic landscapes in the Isaac–Connors and Mackenzie River catchments.  Fine grained basaltic derived sediment, clay, marl, 

gravel beds and sand lenses. 

Landform: Level to very gently undulating, elevated plains.  Slopes <0.5 to 1%, occasionally up to 2%. 

Vegetation Associations: Brigalow with shrubs (VA8); occasionally Brigalow (VA1). 

Microrelief: Normal or lattice gilgai VI 0.1–0.3 m, HI 8–12 m. 

Runoff: Slow on mounds; very slow or no runoff in depressions.    Permeability:     Slow.     Drainage:     Moderately well drained. 

Surface Features: Mound - cracking with a fine (<1 to 2 mm), strongly self-mulching surface and frequently 2 to 20% free carbonate nodules. 

 Depression - cracking with a fine to coarse (<2 to 5 mm), strongly self-mulching surface; usually thinner (0.03 to 0.05 m) than 

on mounds and without free carbonate nodules. 

 Occasionally <2 to 10% waterworn quartz or sandstone gravels 6 to 20 mm.  A weak surface seal with a well developed flake and 

a thin sandy veneer forms after rain. 

Profile diagram and description:  Mound profile 

 

A1:   Black (10YR 3/1, 3/2); light medium clay to medium clay; strong <1 to 2 mm granular; frequently <2 to 10% 

nodular carbonate <2 to 6 mm; field pH 7 to 9.5.  Clear change to 

 

B21:   Black (10YR 2/1, 3/1, 3/2, 5Y 2/2); medium clay to heavy clay; strong 2 to 20 mm lenticular ; <2 to 20% soft or 

nodular carbonate <2 to 6 mm; field pH 8.5 to 9.5.  Clear to diffuse change to 

 

B22:   Black or occasionally grey (10YR, 2.5Y, 5Y 2/1, 2/2, 3/1, 3/2, 4/1, 4/2); medium heavy clay to heavy clay; strong 

10 to 50 mm lenticular parting to strong 5 to 10 mm lenticular; <2 to 20% soft or nodular carbonate <2 to 6 mm; field pH 

8.5 to 9.5.  Occasionally clear change to 2D horizon; or clear to diffuse change to B3 or BC horizons or 

 

B23:   Occasionally occurs.  Black, brown or grey (7.5YR, 10YR, 2.5Y, 5Y 3/2, 3/3, 4/1, 4/2); medium heavy clay to 

heavy clay; moderate or strong 10 to 50 mm lenticular; 2 to 50% soft or nodular carbonate 2 to 20 mm; field pH 8.5 to 9.5.  

Clear to gradual change to 

 

B3, BC:   Frequently occurs.  Brown or grey (7.5YR, 10YR, 2.5Y 3/3, 4/1, 4/2, 4/3); light medium clay to medium heavy 

clay, occasionally fine sandy; weak or strong 5 to 20 mm lenticular, angular blocky or polyhedral; 10 to 50% 

unconsolidated, calcareous, fine sandy clay sediments; frequently <2 to 20% soft or nodular carbonate 2 to 20 mm; field 

pH 8 to 9.5.  Abrupt to clear change to  

 

C:   Frequently occurs.  Brown (7.5YR, 10YR 3/4, 4/3, 4/4, 5/3, 5/4); unconsolidated, calcareous, fine sandy clay 

sediments (fine sandy light clay to fine sandy light medium clay); massive or weak to moderate 10 to 20 mm angular 

blocky or polyhedral; frequently 2 to 20% soft or nodular carbonate 2 to 20 mm; field pH 8 to 9.5.  Occasionally abrupt 

change to  

 

2D:   Occasionally occurs.  Occasionally mottled; brown or grey (7.5YR, 10YR, 2.5Y 3/4, 4/2, 4/4); medium heavy clay to 

heavy clay; moderate or strong 10 to 50 mm lenticular; field pH 5 to 7. 

 

Number of Sites:   20 

 

   Depression profile 

 

  Depression profiles have similar horizons, depths and morphology to mound profiles; but have a darker, thinner (0.03 to 

0.05 m), coarser (<2 to 5 mm granular), self-mulching surface, usually without free carbonate nodules.  In addition, pH in 

the surface horizons is lower and there is less carbonate through the profile. 

   

Number of Sites:   3 
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Appendix 2 – Description of the soil profile classes (alphabetical order) (continued) 

  

POMEGRANATE (Pg) 

 
Concept: A hard setting, gravelly, alkaline, brown, sodic cracking to non-cracking clay, frequently with normal or shallow melonhole 

gilgai (VI 0.2–0.5 m), over unconsolidated sediments on valley floors and pediments below Tertiary plateaus.  Brigalow 

vegetation. 

Aust. Soil Classification: Brown Vertosol; Brown Dermosol. 

Great Soil Group: Brown clay. 

Principal Profile Form: Ug5.34, Uf6.31; occasionally Ug5.35, Uf6.34. 

Geology: Unconsolidated Tertiary–Quaternary sediments (TQa) associated with reworked Tertiary clay and local colluvium on pediments, 

plains and valley floors below Tertiary plateaus.  Clay and gravel material deposited locally following plateau dissection and 

scarp retreat.  Occasionally overlying reticulite or petroreticulite on footslopes and pediments. 

Landform: Level to gently undulating plains and lower footlslopes below Tertiary plateaus; particularly surrounding the Junee tablelands.  

Slopes 0.5 to 3%. 

Vegetation Associations: Brigalow (VA1); occasionally Brigalow–Dawson gum (VA5). 

Microrelief: Either non-gilgaied (50%) or with normal gilgai or shallow melonhole gilgai (50%), VI 0.2–0.5 m, HI 8–15 m.  In gilgaied areas, 

a prominent shelf with indistinct mounds and depressions is normally present. 

Runoff: Slow on mounds, shelves and non-gilgaied areas;    Permeability:   Very slow to slow.   Drainage:   Moderately well drained. 

 very slow or no runoff in depressions. 

Surface Features: Frequently cracking with a hard setting or occasionally firm pedal to fine (<2 mm), weakly self-mulching surface.  Variation 

between gilgai components is minimal.  Frequently 2 to 20% and occasionally 20 to 50% silcrete or ferruginised siltstone and 

sandstone gravels 6 to 60 mm. 

Profile diagram and description:  Non-gilgaied/mound/shelf profile 

 

A1:   Brown (7.5YR, 10YR 3/3, 3/4, 4/3); fine sandy light clay to fine sandy medium clay; moderate or strong 5 to 20 mm 

angular blocky or subangular blocky parting to moderate <2 mm granular; occasionally weak 5 to 20 mm subangular 

blocky or massive; frequently <2 to 20% silcrete or ferruginised siltstone and sandstone gravels 2 to 20 mm; field pH 6 to 

8.  Clear change to 

 

B21:   Brown (7.5YR, 10YR 3/3, 3/4, 4/3, 4/4, 4/6, 5/4, 2.5Y 4/4, 5/4); medium clay to medium heavy clay, frequently fine 

sandy; moderate 5 to 20 mm angular blocky or lenticular; frequently <2 to 10% silcrete or ferruginised siltstone and 

sandstone gravels 2 to 20 mm; occasionally 2 to 10% soft or nodular carbonate <2 to 6 mm; field pH 8 to 9.5, occasionally 

6 to 7.5.  Clear to diffuse change to 

 

B22:   Brown (7.5YR, 10YR, 2.5Y 3/3, 3/4, 4/3, 4/4, 4/6, 5/6); medium clay to medium heavy clay, frequently fine sandy; 

weak or moderate 5 to 50 mm lenticular; occasionally <2 to 10% silcrete or ferruginised siltstone and sandstone gravels 2 

to 20 mm; occasionally 2 to 10% soft carbonate <2 to 20 mm; field pH 8.5 to 9.5, occasionally 5.5 to 7.  Clear to diffuse 

change to 

 

B23:   Frequently occurs.  Occasionally mottled; brown (7.5YR, 10YR, 2.5Y 4/4, 4/6, 5/6); medium clay to medium heavy 

clay, frequently fine sandy; weak to strong 5 to 20 mm lenticular, angular blocky or polyhedral; occasionally 2 to 20% 

manganese veins <2 mm; field pH 8 to 9.5, occasionally 5 to 6.5.  Clear to diffuse change to 

 

2B3, 2BC:   Occasionally occurs.  Frequently mottled; brown (7.5YR, 10YR, 2.5Y 4/4, 4/6, 5/4, 5/6); fine sandy medium 

clay to fine sandy medium heavy clay; moderate 5 to 20 mm polyhedral; 10 to >50% weathered reticulite or petroreticulite 

fragments 6 to 20 mm; field pH 5 to 9.5. 

 

Number of Sites:   40 

 

   Depression profile 

 

  Depression profiles have similar horizons, depths and morphology to non-gilgaied, mound and shelf profiles; but without 

 free carbonate and with pH values <6.5 throughout. 

 

Number of Sites:   1 
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Appendix 2 – Description of the soil profile classes (alphabetical order) (continued) 

  

POMEGRANATE MELONHOLE PHASE (PgMp) 
 

Concept: A strongly developed melonhole gilgai complex (VI 0.6–1.5 m) with: 

 a firm pedal, gravelly, alkaline, brown, sodic cracking clay on mounds; and 

 a hard setting, firm pedal or weakly self-mulching, gravelly, acid, brown or grey, sodic cracking clay in depressions;  

 over reworked, acid Tertiary clay from 0.7–>1.5 m or unconsolidated sediments on valley floors and pediments below Tertiary 

 plateaus.  Brigalow vegetation. 

Aust. Soil Classification: Mound: Brown Vertosol     Depression: Brown or Grey Vertosol 

Great Soil Group: Mound: Brown clay     Depression: Brown clay, grey clay 

Principal Profile Form: Mound: Ug5.34; occasionally 5.35     Depression: Ug5.34, 5.24 

Geology: Unconsolidated Tertiary–Quaternary sediments (TQa) associated with reworked Tertiary clay and local colluvium on pediments, 

plains and valley floors below Tertiary plateaus.  Clay and gravel material deposited locally following plateau dissection and 

scarp retreat. 

Landform:  Level to very gently undulating plains and lower footslopes below Tertiary plateaus; particularly surrounding the Junee 

tablelands.  Slopes <0.5 to 1%, occasionally up to 3%. 

Vegetation Associations: Brigalow (VA1); occasionally Brigalow with shrubs (VA8). 

Microrelief: Strongly developed melonhole gilgai VI 0.6–1.5 m, HI 10–40 m; occasionally with a prominent shelf. 

Runoff: Slow on mounds; very slow or no runoff in depressions.     Permeability:     Very slow.     Drainage:     Moderately well drained 

      on mounds; poorly to 

      imperfectly drained in 

      depressions. 

Surface Features: Mound - cracking with a firm pedal surface; occasionally hard setting or weakly to moderately self-mulching with <2 to 10% 

free carbonate nodules. 

 Depression - cracking with a hard setting, firm pedal or coarse (>2 mm), weakly self-mulching surface. 

 Frequently 2 to 20% and occasionally 20 to 50% silcrete or ferruginised sandstone and siltstone gravels 6 to 60 mm. 

Profile diagram and description: 

 

   Mound profile 

 

A1:   Brown (7.5YR, 10YR 3/3, 3/4, 4/3); fine sandy light medium clay to fine sandy medium clay; moderate 5 to 10 mm 

angular blocky or subangular blocky parting to moderate <2 mm granular; occasionally 2 to 10% silcrete or ferruginised 

siltstone and sandstone gravels 6 to 20 mm; field pH 6 to 7, occasionally up to 9.5.  Clear change to  

 

B21:   Brown (7.5YR, 10YR, 2.5Y 3/3, 3/4, 4/3, 4/4, 4/6); medium clay to medium heavy clay, frequently fine sandy; 

moderate or strong 2 to 20 mm lenticular; occasionally <2 to 10% silcrete or ferruginised siltstone and sandstone gravels 6 

to 20 mm; occasionally 2 to 10% soft or nodular carbonate <2 to 6 mm; field pH 8 to 9.5, occasionally 6 to 7.  Clear to 

diffuse change to  

 

B22:   Brown (10YR, 2.5Y 4/4, 4/6, 5/4, 5/6); medium clay to medium heavy clay, frequently fine sandy; weak to strong 

10 to 50 mm lenticular; occasionally 2 to 20% soft or nodular carbonate 2 to 6 mm; field pH 6 to 9.5.  Diffuse change to 

 

B23:   Frequently occurs.  Frequently mottled; brown (10YR, 2.5Y 4/4, 4/6, 5/4, 5/6); medium clay to medium heavy clay, 

frequently fine sandy; weak to strong 2 to 20 mm lenticular or polyhedral; field pH 5 to 9.5. 

 

Number of Sites:   18 

 

 

   Depression profile 

 

 

A1:   Brown or grey (7.5YR, 10YR 3/3, 4/2); light medium clay to medium heavy clay, frequently fine sandy; weak to 

strong 5 to 10 mm angular blocky or subangular blocky parting to strong <2 mm granular; occasionally 2 to 20% silcrete 

or ferruginised siltstone and sandstone gravels 6 to 20 mm; field pH 5.5 to 6.5.  Clear change to  

 

B21:   Occasionally mottled; brown or grey (7.5YR, 10YR 4/2, 4/6, 5/2); medium clay to medium heavy clay, occasionally 

fine sandy; moderate 5 to 20 mm lenticular; occasionally 2 to 20% silcrete or ferruginised siltstone and sandstone gravels 6 

to 20 mm; field pH 5 to 6.5.  Gradual to diffuse change to  

 

B22:   Occasionally mottled; brown or grey (10YR 4/2, 4/6, 5/2, 5/3, 5/4); medium clay to medium heavy clay, 

occasionally fine sandy; weak to strong 5 to 20 mm lenticular; field pH 5 to 6.  Gradual to diffuse change to 

 

B23:   Frequently occurs.  Frequently mottled; brown or grey (10YR 5/2, 5/3, 5/4); medium clay to medium heavy clay; 

weak to strong 5 to 20 mm lenticular or polyhedral; field pH <5. 

 

Number of Sites:   4 
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Appendix 2 – Description of the soil profile classes (alphabetical order) (continued) 

  

POMEGRANATE SHALLOW PHASE (PgSp) 
 

Concept: A moderately deep, very hard setting, gravelly, acid to alkaline, strongly sodic version of the Pomegranate (Pg) soil, developed 

on colluvium over deeply weathered sediments from 0.6–1.1 m, on pediments and footslopes below Tertiary plateaus.  Brigalow 

vegetation. 

Aust. Soil Classification: Brown Dermosol; Brown Vertosol. 

Great Soil Group: Brown clay. 

Principal Profile Form: Uf6.31, Ug5.34, 5.35. 

Geology: Unconsolidated Tertiary–Quaternary sediments (TQa) derived from local colluvium, that overlie deeply weathered sediments on 

pediments and footslopes below Tertiary plateaus.  Clay and gravel overlying reticulite or petroreticulite. 

Landform: Gently undulating pediments and footslopes immediately below Tertiary plateaus and dissected plateau remnants.  Often as 

distinct pediment slopes that fan out and form a characteristic apron around adjacent plateaus or residuals.  Slopes 0.5 to 2%. 

Vegetation Associations: Brigalow–yapunyah (VA40); occasionally Brigalow (VA1). 

Microrelief: Absent. 

Runoff: Slow.  Permeability:  Very slow.  Drainage:  Moderately well drained to imperfectly drained. 

Surface Features: Non-cracking to cracking and very hard setting with 10 to 20% silcrete or ferruginised sandstone and siltstone gravels 6 to 60 

mm. 

Profile diagram and description: 

A1:   Brown (7.5YR, 10YR 3/3, 4/3); fine sandy light clay to fine sandy light medium clay; weak or moderate 5 to 20 mm 

subangular blocky or angular blocky; frequently 2 to 10% silcrete or ferruginised sandstone and siltstone gravels 2 to 20 

mm; field pH 6 to 7.  Clear change to 

 

B21:   Brown (7.5YR, 10YR, 2.5Y 3/3, 3/4, 4/3, 4/4, 4/6); fine sandy medium clay to fine sandy medium heavy clay; 

moderate 5 to 20 mm angular blocky or lenticular; occasionally 2 to 10% silcrete or ferruginised sandstone and siltstone 

gravels 2 to 20 mm; field pH 5 to 9.5.  Clear to gradual change to 

 

B22:   Brown (7.5YR, 10YR, 2.5Y 4/4, 4/6, 5/4, 5/6); fine sandy medium clay to fine sandy medium heavy clay; moderate 

or strong 10 to 20 mm polyhedral; frequently <2% weathered reticulite or petroreticulite fragments 2 to 6 mm; field pH 5 

to 9.5.  Clear to diffuse change to 

 

B3, BC:   Frequently occurs.  Frequently mottled; brown (7.5YR, 10YR, 2.5Y 4/6, 5/4, 5/6); fine sandy light medium clay 

to fine sandy medium clay; weak to strong 2 to 20 mm polyhedral; 10 to 50% weathered reticulite or petroreticulite 

fragments 6 to 20 mm; field pH 5 to 9.  Clear to diffuse change to 

 

C:   Occasionally occurs.  Frequently mottled; grey (10YR, 2.5Y 6/2); weathered reticulite or petroreticulite; field pH 5 to 

9. 

 

   Number of Sites:   9 

 

 

 

 

 

 

RACETRACK (Rt) 
 

Concept: A hard setting, clay loamy surfaced, conspicuously or sporadically bleached, alkaline, brown, sodic texture contrast soil with 

coarse columnar structure over unconsolidated sediments.  Brigalow vegetation. 

Aust. Soil Classification: Brown (or occasionally Black or Grey) Sodosol. 

Great Soil Group: Solodic soil, solodized solonetz. 

Principal Profile Form: Db1.43, 1.33, Dy2.43, 2.33, Dd1.43, 1.33; occasionally Db1.13, Dy2.13, Db1.41, 1.31, Dy2.41, Db3.43, 3.33. 

Geology: Unconsolidated Tertiary–Quaternary sediments (TQa).  Includes relict alluvial deposits and widespread reworked local 

colluvium.  Sand, clay and gravel sourced from sedimentary landscapes in the Isaac–Connors and Mackenzie River catchments. 

Landform: Level to gently undulating plains.  Slopes 0.5 to 3%. 

Vegetation Associations: Brigalow–Dawson gum (VA5); occasionally Brigalow (VA1), Dawson gum (VA10) or Brigalow–yapunyah (VA40). 

Microrelief: Absent. 

Runoff: Slow to moderately rapid. Permeability:  Very slow.  Drainage:  Moderately well drained (or occasionally imperfectly drained). 

Surface Features: Hard setting.  Frequently 2 to 20% silcrete or ferruginised siltstone and sandstone gravels 6 to 60 mm. 

Profile diagram and description: 

A1:   Brown or black (7.5YR, 10YR 3/2, 3/3, 3/4, 4/3); sandy clay loam to clay loam, frequently fine sandy; massive or 

occasionally weak 5 to 20 mm platy or subangular blocky; occasionally 2 to 10% silcrete or ferruginised siltstone gravels 6 

to 20 mm; field pH 6 to 7.  Abrupt to clear change to 

 

A2e, j:   Frequently occurs.  Conspicuously or sporadically bleached.  Brown or grey (7.5YR 4/2, 10YR 3/3, 4/2, 4/3, 5/2, 

5/3, 6/3 moist, 10YR 6/3, 7/1, 7/2, 7/3, 8/2 dry); sandy clay loam to clay loam, frequently fine sandy; massive; 

occasionally 2 to 20% silcrete or ferruginised siltstone gravels 6 to 20 mm; field pH 6 to 7.  Abrupt change to 

 

B21:   Brown or occasionally black or grey (7.5YR, 10YR 3/2, 3/3, 3/4, 4/2, 4/3, 4/4, 10YR 5/2, 5/4); light medium clay to 

medium heavy clay, frequently fine sandy; moderate or strong 50 to 200 mm columnar parting to 5 to 20 mm angular 

blocky; occasionally 2 to 10% silcrete or ferruginised siltstone gravels 2 to 20 mm and 2 to 10% manganese soft 

segregations or veins <2 mm; field pH 6 to 7, increasing to >8.5 with depth.  Clear to gradual change to 

 

B22:   Brown or occasionally grey (7.5YR, 10YR 4/2, 4/3, 4/4, 4/6, 5/2, 5/3, 5/4, 2.5Y 4/3, 5/3, 5/4); light medium clay to 

medium heavy clay, frequently sandy or fine sandy; moderate or strong 5 to 20 mm angular blocky; occasionally 2 to 10% 

silcrete or ferruginised siltstone gravels 2 to 20 mm; frequently 2 to 20% soft or nodular carbonate 2 to 20 mm; field pH 

8.5 to 9.5.  Clear to diffuse change to 

 

B23:   Frequently occurs.  Occasionally mottled; brown, grey or occasionally yellow (10YR 4/3, 4/4, 5/2, 5/3, 5/4, 6/2, 6/3, 

6/4, 6/6, 2.5Y 5/2, 5/3, 5/4, 6/2); light medium clay to medium clay, frequently sandy or fine sandy; moderate or strong 5 

to 20 mm polyhedral or angular blocky; occasionally 2 to 10% silcrete or ferruginised siltstone gravels 2 to 20 mm; 

frequently 2 to 20% soft or nodular carbonate and manganese veins <2 to 6 mm; field pH 8.5 to 9.5, occasionally 

decreasing to <6.5 at depth.  Clear to gradual change to 

 

B24:   Occasionally occurs.  Mottled; brown, grey or yellow (10YR 5/2, 5/3, 5/4, 6/3, 6/4); light medium clay to medium 

clay, frequently sandy or fine sandy; moderate or strong 5 to 20 mm polyhedral or angular blocky; frequently 2 to 20% 

manganese veins <2 mm; field pH 8.5 to 9.5, occasionally decreasing to <6.5 at depth.  

 

  Number of Sites:   92 
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Appendix 2 – Description of the soil profile classes (alphabetical order) (continued) 

  

RACETRACK SHALLOW PHASE (RtSp) 
 

Concept: A moderately deep, sporadically bleached, gravelly, neutral or alkaline version of the Racetrack (Rt) soil with blocky structure, 

developed on colluvium over deeply weathered sediments from 0.5–1.1 m, on pediments and footslopes below Tertiary plateaus.  

Brigalow vegetation. 

Aust. Soil Classification: Brown (or occasionally Black or Grey) Sodosol. 

Great Soil Group: Solodic soil. 

Principal Profile Form: Db1.33, 1.13, Dd1.33, 1.13, Dy2.33; occasionally Db1.31, 1.32, 1.41, Dd1.42. 

Geology: Unconsolidated Tertiary–Quaternary sediments (TQa) derived from local colluvium, that overlie deeply weathered sediments on 

pediments and footslopes below Tertiary plateaus.  Sand, clay and gravel overlying reticulite or petroreticulite. 

Landform: Gently undulating pediments and occasional rises below Tertiary plateaus.  Slopes 1 to 3%, occasionally up to 5%. 

Vegetation Associations: Brigalow–Dawson gum (VA5); occasionally Dawson gum (VA10) or Brigalow–yapunyah (VA40). 

Microrelief: Absent. 

Runoff: Slow to moderately rapid.  Permeability:  Very slow to slow.  Drainage:  Moderately well drained. 

Surface Features: Hard setting.  Frequently 2 to 20% silcrete or ferruginised siltstone and sandstone gravels 6 to 60 mm. 

Profile diagram and description: 

A1:   Brown or black (7.5YR, 10YR 2/2, 3/2, 3/3); sandy clay loam to clay loam, frequently fine sandy; massive or weak 

10 to 20 mm platy or subangular blocky; occasionally 2 to 10% silcrete or ferruginised siltstone and sandstone gravels 6 to 

20 mm; field pH 6 to 7.  Clear to abrupt change to 
 

A2j:   Frequently occurs.  Sporadically bleached.  Grey or occasionally brown (7.5YR, 10YR 4/2, 4/3 moist, 10YR 6/3, 

7/2, 7/3 dry); fine sandy clay loam to clay loam fine sandy; massive; occasionally 2 to 20% silcrete or ferruginised 

siltstone and sandstone gravels 6 to 20 mm; field pH 6 to 7.  Abrupt change to 
 

B21:   Brown or occasionally black or grey (7.5YR, 10YR 3/2, 3/3, 3/4, 4/2, 4/3, 4/4); light medium clay to medium clay, 

frequently fine sandy; moderate 5 to 20 mm angular blocky or occasionally 50 to 200 mm columnar; frequently 2 to 10% 

silcrete or ferruginised siltstone and sandstone gravels 6 to 20 mm; field pH 6 to 7, frequently increasing to >8.5 with 

depth.  Clear to gradual change to 
 

B22:   Frequently occurs.  Brown (7.5YR, 10YR 3/4, 4/3, 4/4, 5/4); light medium clay to medium clay, frequently fine 

sandy; moderate or strong 5 to 20 mm angular blocky; frequently 2 to 20% soft or nodular carbonate 2 to 20 mm; field pH 

7 to 9.5.  Clear to gradual change to 
 

B3:   Frequently mottled; brown (10YR 4/3, 4/4, 5/4, 5/6); sandy light clay to sandy light medium clay; moderate or strong 

5 to 20 mm polyhedral; 10 to 50% weathered reticulite or petroreticulite fragments 6 to 20 mm; occasionally 2 to 10% soft 

carbonate 2 to 6 mm; field pH 5 to 9.  Clear to abrupt change to 
 

2C:   Frequently occurs.  Frequently mottled; grey (10YR 6/2, 6/3); weathered reticulite or petroreticulite; field pH 5 to 9. 
 

   Number of Sites:   24 

 

 

 

 

 

RED CLIFF (Rc) 
 

Concept: A shallow, hard setting, uniform, clay loamy surfaced, acid, red massive earth (<0.5 m) grading to a moderately deep, clay loamy 

surfaced, acid, red, structured gradational soil over deeply weathered sediments from 0.5–1.1 m.  Eucalypt vegetation. 

Aust. Soil Classification: Red Kandosol; Red Dermosol. 

Great Soil Group: Red earth, no suitable group. 

Principal Profile Form: Um5.51, 5.52, Gn2.11, 3.11, 3.12, 4.11, 4.12, Uf6.21, 6.31. 

Geology: Fine grained sedimentary rocks altered by Tertiary deep weathering (Td, Ta).  Substrate is reticulite or petroreticulite. 

Landform: Gently undulating to undulating rises associated with dissected Tertiary plateau remnants; occasionally gently undulating plains 

associated with eroded plateau margins.  Distinct scarps often bound dissected remnants.  Slopes <1 to 5%. 

Vegetation Associations: Narrow-leaved ironbark (VA12) or Ironbark–bloodwood–ghost gum (VA50); occasionally Bendee (VA30), Eucalypts with 

shrubby heath myrtle (VA14), Queensland peppermint (VA25) or Lancewood (VA3). 

Microrelief: Absent. 

Runoff: Slow to moderately rapid.     Permeability:     Moderate.     Drainage:     Moderately well drained to well drained. 

Surface Features: Hard setting.  Frequently 2 to 20% ironstone gravels 6 to 20 mm.  Occasionally 2 to 10% petroreticulite outcrop. 

Profile diagram and description: 

 

 
A1:   Red, brown or black (5YR, 7.5YR 3/2, 3/3, 3/4, 4/4); fine sandy clay loam to clay loam fine sandy; massive or 

occasionally weak 10 to 20 mm subangular blocky or platy; frequently 2 to 20% sandstone, siltstone or ironstone gravels 2 

to 20 mm; field pH 5 to 6.5.  Clear to gradual change to 

 

B1:   Frequently occurs.  Red (2.5YR 3/4, 5YR 3/3, 3/4, 4/4, 4/6); fine sandy clay loam to fine sandy light clay; massive or 

weak 5 to 10 mm subangular blocky; occasionally 2 to 20% sandstone, siltstone or ironstone gravels 2 to 20 mm; field pH 

5 to 6.5.  Gradual to diffuse change to 

 

B21:   Red (2.5YR, 5YR 3/4, 3/6, 4/4, 4/6); clay loam fine sandy to fine sandy light medium clay; massive or weak to 

moderate 2 to 10 mm angular blocky or polyhedral; occasionally 2 to 20% sandstone, siltstone or ironstone gravels 2 to 20 

mm; field pH 5 to 6.5.  Clear to gradual change to 

 

B22c:   Frequently occurs.  Occasionally mottled; red or brown (2.5YR, 5YR, 7.5YR, 10YR 3/6, 4/6); fine sandy light clay 

to fine sandy light medium clay; massive or weak to strong 2 to 10 mm polyhedral; 10 to 50% ferruginous nodules 2 to 20 

mm; field pH 5 to 6.5.  Clear to abrupt change to 

 

B3, C:   Frequently occurs.  Frequently mottled; grey or yellow (10YR 6/2, 6/3, 6/4); fine sandy light clay to fine sandy 

medium clay; moderate or strong 2 to 10 mm polyhedral; 10 to >90% weathered reticulite or petroreticulite; field pH <5.5. 

 

   Number of Sites:   24 
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Appendix 2 – Description of the soil profile classes (alphabetical order) (continued) 

  

RED HILL (Rh) 
 

Concept: A hard setting, clay loamy surfaced, acid or neutral, red, structured gradational soil or non-cracking clay grading to a uniform or 

gradational, clay loamy surfaced, acid, red massive earth over deeply weathered basalt from 0.6–1.1 m.  Eucalypt vegetation. 

Aust. Soil Classification: Red Dermosol; Red Kandosol. 

Great Soil Group: Red earth, no suitable group. 

Principal Profile Form: Gn4.11, 4.13, 3.11; occasionally Uf6.21, Gn2.11, 2.12, Um5.51. 

Geology: Basalt altered by Tertiary deep weathering (Tbd).  Substrate is reticulite or petroreticulite. 

Landform: Gently undulating to undulating rises associated with dissected Tertiary plateau remnants; occasionally gently undulating plains 

associated with eroded plateau margins.  Distinct scarps often bound dissected remnants.  Slopes 1 to 5%. 

Vegetation Associations: Narrow-leaved ironbark (VA12); occasionally Bendee (VA30), Ironbark–bloodwood–ghost gum (VA43) or Ironbark–

bloodwood–ghost gum (VA50). 

Microrelief: Absent. 

Runoff: Slow to moderately rapid.     Permeability:     Slow to moderate.     Drainage:     Moderately well drained to well drained. 

Surface Features: Hard setting.  Frequently 10 to 20% ironstone gravels or petroreticulite fragments 6 to 60 mm.  Occasionally 2 to 20% 

petroreticulite outcrop. 

Profile diagram and description: 

 
A1:   Red or occasionally brown or black (5YR, 7.5YR 3/2, 3/3, 3/4); fine sandy clay loam to fine sandy light clay; 

massive or occasionally weak 10 to 20 mm platy or subangular blocky; field pH 6 to 6.5.  Clear to gradual change to 

 

B1:   Frequently occurs.  Red or occasionally brown (2.5YR, 5YR, 7.5YR 3/3, 3/4); clay loam fine sandy to fine sandy 

light clay; massive or weak 2 to 10 mm polyhedral or subangular blocky; field pH 6 to 6.5.  Clear to gradual change to 

 

B21:   Red (2.5YR, 5YR 3/4, 3/6, 4/4, 4/6); fine sandy light clay to fine sandy light medium clay; massive or weak to 

moderate 2 to 10 mm polyhedral; field pH 5.5 to 7, occasionally up to 8.5.  Clear to gradual change to 

 

B22c:   Occasionally occurs.  Red (2.5YR, 5YR 4/4, 4/6); fine sandy light clay to fine sandy light medium clay; massive or 

weak to moderate 2 to 10 mm polyhedral; 2 to 20% ferruginised gravel or ferruginous nodules 6 to 20 mm; field pH 6 to 7, 

occasionally up to 8.5.  Clear change to 

 

B3, C:   Frequently occurs.  Mottled; red or brown (2.5YR, 5YR, 7.5YR 4/4, 4/6, 10YR 5/6); clay loam fine sandy to fine 

sandy medium clay; massive or weak to strong 2 to 10 mm polyhedral; frequently ferruginised gravel, ferruginous nodules 

or red kaolinitic clay nodules over weathered reticulite or petroreticulite; field pH 6 to 7. 

 

Number of Sites:   14 

 

 

 

 

 

 

 

RED-ONE (Rn) 
 

Concept: A hard setting, loamy or clay loamy surfaced, alkaline, red, non-sodic texture contrast soil over lithic, feldspathic or calcareous 

sandstone, siltstone or shale from 0.4–0.8 m.  Eucalypt vegetation. 

Aust. Soil Classification: Red Chromosol. 

Great Soil Group: No suitable group, red-brown earth. 

Principal Profile Form: Dr2.12, 2.13, 2.33, 2.11, 2.23, 2.32. 

Geology: Sandstones, siltstones and mudstones of the Blackwater Group (Pw).  Mostly lithic, feldspathic or calcareous freshwater 

sedimentary rocks. 

Landform: Gently undulating plains and rises.  Slopes 1 to 3%. 

Vegetation Associations: Silver-leaved ironbark (VA17), Narrow-leaved ironbark (VA12) or Ironbark–bloodwood–ghost gum (VA43); occasionally 

Poplar box–ironbark (VA34) or Poplar box (VA20). 

Microrelief: Absent. 

Runoff: Slow or moderately rapid.     Permeability:     Slow.     Drainage:     Moderately well drained. 

Surface Features: Hard setting.  Frequently with 2 to 20% silcrete, petrified wood, sandstone or shale gravels 6 to 60 mm.  Occasionally <2 to 10% 

stones 60 to 200 mm or <2 to 10% rock outcrop. 

Profile diagram and description: 

 
A1:   Brown or occasionally red or black (5YR, 7.5YR, 10YR 3/2, 3/3, 3/4, 4/3); sandy loam to clay loam, frequently fine 

sandy; massive or weak 10 to 20 mm subangular blocky or platy; occasionally 2 to 20% silcrete, siltstone or quartz gravels 

2 to 60 mm; field pH 5.5 to 7.  Clear change to 

 

A2j:   Occasionally occurs.  Sporadically bleached.  Brown (7.5YR, 10YR 3/4, 4/3, 4/4 moist, 10YR 7/3, 7/4 dry); sandy 

clay loam to clay loam, frequently fine sandy; massive; field pH 5.5 to 7.  Abrupt change to 

 

B21:   Red (2.5YR, 5YR 3/3, 3/4, 3/6, 4/4, 4/6); light medium clay to medium heavy clay; moderate or strong 20 to 50 mm 

prismatic parting to strong 5 to 20 mm angular blocky; occasionally 2 to 20 % silcrete, siltstone or quartz gravels 6 to 20 

mm; field pH 5.5 to 7.  Clear to gradual change to 

 

B22:   Frequently occurs.  Red or brown (2.5YR, 5YR 3/4, 3/6, 4/3, 4/6, 7.5YR, 10YR, 2.5Y 3/3, 4/4); medium clay to 

medium heavy clay; moderate or strong 2 to 20 mm angular blocky or lenticular; occasionally 2 to 20% weathered 

sandstone, siltstone or shale fragments 2 to 20 mm; occasionally 2 to 20% soft or nodular carbonate 2 to 6 mm; field pH 7 

to 9.5.  Abrupt to gradual change to 

 

BC:   Brown or occasionally red (5YR 4/3, 4/4, 4/6, 7/5YR, 2/5Y 4/4, 4/6, 5/4, 5/6); light clay to medium clay; moderate 

or strong 2 to 20 mm angular blocky; 10 to 90% weathered sandstone, siltstone or shale fragments 6 to 20 mm; frequently 

10 to >50% soft or nodular carbonate 2 to 20 mm; field pH 7 to 9.5.  Abrupt to clear change to 

 

C:   Brown or occasionally grey (7.5YR, 10YR, 2.5Y 4/4, 4/6, 5/4, 5/6, 10YR 4/2, 6/2); weathered sandstone, siltstone or 

shale; occasionally 10 to >50% soft or nodular carbonate 2 to 20 mm; field pH 7.5 to 9.5. 

 

Number of Sites:   31 
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Appendix 2 – Description of the soil profile classes (alphabetical order) (continued) 

  

 

ROPER (Rp) 
 

Concept: A hard setting, sandy to clay loamy surfaced, sporadically or conspicuously bleached, alkaline, brown or black texture contrast 

soil over recent alluvium on alluvial plains and levees.  Eucalypt vegetation. 

Aust. Soil Classification: Brown or Black Chromosol; Brown or Black Sodosol. 

Great Soil Group: Solodic soil; occasionally no suitable group, solodised solonetz. 

Principal Profile Form: Dd1.33, 1.13, Db1.33, 1.13; occasionally Db1.43, 3.33, 3.43, Dd1.43, 3.13, 3.23, 3.33, Dy2.33, 2.43, 3.43, 5.43, Db1.11, 1.12, 

1.31, 1.32, Dd1.12, Dy3.42. 

Geology: Quaternary alluvium (Qa). 

Landform: Slightly elevated levees and level alluvial plains on upper and lower tributaries; or occasionally elevated, terrace plains and relict 

levees on flood plains along major rivers.  Flooded in lower lying parts.  ARI is between 1 in 2 years and 1 in 10 years.  Slopes 

<1%, occasionally up to 2 % on levees. 

Vegetation Associations: Poplar box (VA20); occasionally Poplar box–bloodwood–Moreton Bay ash (VA33), Blue gum–mixed eucalypts (VA22) or 

Coolibah–mixed eucalypts (VA38). 

Microrelief: Absent. 

Runoff: Slow.     Permeability:     Very slow to slow.     Drainage:     Moderately well drained. 

Surface Features: Hard setting or occasionally soft or firm. 

Profile diagram and description: 

A1:   Black or brown (7.5YR 3/2, 3/3, 10YR 2/1, 2/2, 3/1, 3/2, 3/3, 4/3); loamy sand to clay loam fine sandy; massive or 

occasionally weak 5 to 20 mm platy or subangular blocky; field pH 6 to 7.  Clear to abrupt change to 
 

A2j, e:   Frequently occurs.  Sporadically or conspicuously bleached.  Brown, grey or occasionally black (7.5YR 3/2, 3/3, 

4/4, 10YR 3/1, 3/2, 3/3, 4/2, 4/3, 4/4, 5/3, 5/4, 6/3 moist, 10YR 6/2, 6/3, 7/2, 7/3, 7/4 dry); sand to fine sandy clay loam; 

massive; field pH 6 to 6.5.  Abrupt change to 
 

B21:   Brown or black (7.5YR 3/3, 3/4, 10YR 2/1, 2/2, 3/1, 3/2, 3/3, 3/4, 4/3, 4/4, 2.5Y 3/2, 4/3); light medium clay to 

medium heavy clay, frequently sandy or fine sandy; moderate or strong 20 to 200 mm prismatic or occasionally columnar 

parting to 5 to 20 mm angular blocky; field pH 6 to 7, increasing to >8.5 with depth.  Clear to gradual change to 
 

B22:   Brown or occasionally black (7.5YR, 10YR 3/2, 3/3, 3/4, 4/3, 4/4, 5/4, 2.5Y 4/4, 5/4); clay loam to medium clay, 

frequently sandy or fine sandy; weak to strong 5 to 20 mm angular blocky or polyhedral or occasionally strong 20 to 50 

mm prismatic or lenticular; frequently 2 to 20% soft or nodular carbonate 2 to 6 mm; field pH 8.5 to 9.5.  Clear to diffuse 

change to 
 

B23:   Frequently occurs.  Similar to B22 except frequently mottled and occasionally with 2 to 10% soft manganese 

segregations <2 mm.  Clear change to 
 

2D, 3D:   Frequently occurs.  Occasionally mottled; brown or occasionally black or grey (7.5YR, 10YR 3/2, 3/3, 3/4, 4/2, 

4/3, 4/4, 4/6, 5/3, 5/4); coarse sand to sandy medium clay; massive or weak to moderate 5 to 20 mm angular blocky or 

polyhedral; occasionally <2 to 20% soft or nodular carbonate <2 to 6 mm; field pH 6.5 to 9.5. 
 

Number of Sites:   66 

 

 
 

 

 

STATESCHOOL (Ss) 
 

Concept: A hard setting, clay loamy surfaced, sporadically bleached, alkaline, brown or black, sodic texture contrast soil over labile 

sandstone, siltstone or shale from 0.5–1.2 m.  Brigalow vegetation. 

Aust. Soil Classification: Brown, Black (or occasionally Grey) Sodosol. 

Great Soil Group: Solodic soil; occasionally solodised solonetz. 

Principal Profile Form: Db1.13, 1.33, Dd1.33, 1.13, Db1.43, Dy2.13; occasionally Dy2.33, 4.13, 2.43, Db3.33, Dd1.43. 

Geology: Sandstones, siltstones and mudstones of the Blackwater Group (Pw).  Mostly lithic, feldspathic, micaceous or calcareous 

freshwater sedimentary rocks. 

Landform: Gently undulating plains and rises.  Slopes 0.5 to 3%. 

Vegetation Associations: Brigalow–Dawson gum (VA5) or Brigalow (VA1); occasionally Dawson gum (VA10), Shrubby poplar box (VA7), Brigalow 

with shrubs (VA8) or Belah (VA9). 

Microrelief: Absent. 

Runoff: Slow to moderately rapid.     Permeability:     Very slow to slow.     Drainage:     Moderately well drained. 

Surface Features: Hard setting.  Frequently <2 to 50% silcrete, sandstone, siltstone and petrified wood gravel and rocks 20 to 200 mm.  

Occasionally <2 to 10% sandstone outcrop. 

Profile diagram and description: 

A1:   Black or brown (5YR 3/2, 7.5YR, 10YR 3/1, 3/2, 3/3, 3/4, 4/3); sandy clay loam to clay loam, frequently fine sandy; 

massive or weak 5 to 20 mm platy or subangular blocky; frequently <2 to 10% silcrete, sandstone, siltstone or quartz 

gravels 2 to 20 mm; field pH 6 to 7.  Clear to abrupt change to 
 

A2j:   Frequently occurs.  Sporadically bleached.  Brown, black or grey (7.5YR, 10YR 3/2, 3/3, 4/2, 4/3, 4/4, 5/3, 5/4 

moist, 7.5YR, 10YR 6/3, 7/1, 7/2, 7/3 dry); sandy clay loam to clay loam, frequently fine sandy; massive; frequently <2 to 

10% silcrete, sandstone, siltstone or quartz gravels 2 to 20 mm; field pH 6 to 7.  Abrupt change to 
 

B21:   Brown, black or occasionally grey (7.5YR, 10YR 3/1, 3/2, 3/3, 3/4, 4/1, 4/2, 4/3, 4/4, 2.5Y 3/2, 4/4); medium clay 

to medium heavy clay, frequently fine sandy; moderate or strong 5 to 20 mm angular blocky or occasionally 50 to 200 mm 

prismatic or columnar; frequently <2 to 10% silcrete, sandstone, siltstone or quartz gravels 2 to 20 mm; field pH 8.5 to 9.5, 

occasionally 6 to 7 in the upper B21.  Clear to gradual change to 
 

B22:   Brown (7.5YR, 10YR 3/4, 4/3, 4/4, 4/6, 5/3, 5/4, 5/6, 2.5Y 5/4, 5/6); medium clay to medium heavy clay, frequently 

fine sandy; moderate or strong 5 to 50 angular blocky or lenticular; 2 to 20% soft or nodular carbonate <2 to 6 mm; field 

pH 8.5 to 9.5.  Clear to gradual change to 
 

BC:   Occasionally mottled; brown or occasionally grey or yellow (7.5YR 4/4, 4/6, 5/4, 5/6, 10YR, 2.5Y 4/2, 4/4, 5/2, 5/3, 

5/4, 5/6, 5/8, 6/3, 6/4, 6/6); light clay to medium heavy clay, frequently fine sandy; moderate or strong 5 to 20 mm angular 

blocky or polyhedral; 2 to >50% weathered sandstone, siltstone or shale fragments 6 to 60 mm; frequently <2 to 20% soft 

or nodular carbonate and manganese veins <2 to 6 mm; field pH 8.5 to 9.5.  Clear to abrupt change to 
 

C:   Frequently occurs.  Brown or occasionally grey or yellow (10YR, 2.5Y 4/2, 5/2, 5/3, 5/4, 5/6, 5/8, 6/6, 7/4); weathered 

sandstone, siltstone or shale; occasionally 2 to 20% soft carbonate; field pH 8.5 to 9.5. 
 

Number of Sites:   115 
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Appendix 2 – Description of the soil profile classes (alphabetical order) (continued) 

  

STEPHENS (St) 
 

Concept: A hard setting, alkaline, black non-cracking clay grading to a thin (0.04–0.1 m), clay loamy surfaced, alkaline, black texture 

contrast soil over recent alluvium on levees and alluvial plains.  Eucalypt vegetation. 

Aust. Soil Classification: Black (or occasionally Brown) Dermosol; Black (or occasionally Brown) Chromosol or Sodosol. 

Great Soil Group: No suitable group, solodic soil. 

Principal Profile Form: Uf6.32, 6.31, Dd1.13, 1.33, Db1.13, 1.33. 

Geology: Quaternary alluvium (Qa). 

Landform: Slightly elevated levees and backplain drainage areas on lower tributaries; or occasionally elevated, terrace plains and relict 

levees on flood plains along major rivers.  Flooded in lower lying parts.  ARI is between 1 in 2 years and 1 in 10 years.  Slopes 

<1%, occasionally up to 2% on levees. 

Vegetation Associations: Poplar box (VA20); occasionally Blue gum–mixed eucalypts (VA22) or Coolibah–mixed eucalypts (VA38). 

Microrelief: Absent. 

Runoff: Slow.     Permeability:     Slow.     Drainage:     Moderately well drained. 

Surface Features: Hard setting. 

Profile diagram and description: 

A1:   Black (10YR 3/1, 3/2); fine sandy clay loam to fine sandy light clay or silty light clay; massive or weak to moderate 

5 to 20 mm platy or subangular blocky; field pH 6 to 7.  Clear change to B21 or abrupt change to 

 

A2j:   Occasionally occurs as a very thin (<0.01 m) sporadic bleach in texture contrast profiles.  Grey (10YR 4/2, 5/2 

moist, 10YR 7/1, 7/2 dry).  Abrupt change to 

 

B21:   Black or occasionally brown (10YR 2/1, 2/2, 3/1, 3/2, 3/3, 4/3); light medium clay to medium heavy clay, 

frequently fine sandy; moderate or strong 5 to 20 mm angular blocky or lenticular; field pH 6 to 7, increasing to 8.5 with 

depth.  Clear to gradual change to 

 

B22:   Frequently occurs.  Black, brown or grey (10YR 3/1, 3/2, 3/3, 4/2, 4/3, 2.5Y 4/2, 4/4); light medium clay to medium 

clay, frequently fine sandy; moderate or strong 5 to 20 mm prismatic or angular blocky; frequently <2% soft carbonate <2 

to 6 mm; field pH 9 to 9.5.  Clear to gradual change to 

 

B23:   Frequently occurs.  Brown (10YR, 2.5Y 4/3, 4/4); light medium clay to medium clay, frequently fine sandy; strong 

5 to 20 mm angular blocky or polyhedral; 2 to 20% soft or nodular carbonate 2 to 6 mm; field pH 9 to 9.5.  Clear to 

gradual change to 

 

2D, 3D:   Frequently occurs.  Occasionally mottled; black or brown (10YR 2/1, 2/2, 3/3, 4/3, 5/4); sandy clay loam to fine 

sandy medium clay; massive or moderate 10 to 50 mm prismatic or angular blocky; occasionally 2 to 20% soft or nodular 

carbonate 2 to 6 mm; field pH 7 to 9. 

 

Number of Sites:   20 

 

 

 

 

TERNALLUM (Tn) 
 

Concept: A strongly self-mulching, alkaline, black cracking clay over marl or labile, fine grained calcareous sedimentary rocks or 

 feldspathic sandstone from 0.7–1.3 m.  Brigalow vegetation. 

Aust. Soil Classification: Black (or occasionally Grey) Vertosol. 

Great Soil Group: Black earth; occasionally grey clay. 

Principal Profile Form: Ug5.12, 5.13, 5.14, 5.11; occasionally Ug5.21, 5.22, 5.26. 

Geology: Sandstones, siltstones and mudstones of the Blackwater Group (Pw).  Mostly feldspathic or calcareous freshwater sedimentary 

rocks (eg marl or calcareous mudstone). 

Landform: Gently undulating plains and rises.  Slopes 0.5 to 3%. 

Vegetation Associations: Brigalow with shrubs (VA8) or Brigalow (VA1); occasionally Belah (VA9). 

Microrelief: Occasionally weakly developed linear or lattice gilgai VI <0.1 m, HI 8–10 m.. 

Runoff: Slow.     Permeability:     Slow.     Drainage:     Moderately well drained. 

Surface Features: Cracking with a fine (<2 mm), strongly self-mulching surface.  Where gilgaied, mounds are very fine (<1 to 2 mm) with 2 to 

20% free carbonate nodules, while depressions have a coarser (2 to 5 mm) surface.  Frequently 2 to 20% sandstone, siltstone or 

calcrete fragments 6 to 60 mm.  Occasionally <2 to 20% sandstone or petrified wood rocks 60 to 200 mm. 

Profile diagram and description: 

A1:   Black (10YR 2/1, 3/1, 3/2, 2.5Y 3/2); light medium clay to medium clay; strong <2 mm granular; <2 to 10% nodular 

carbonate <2 to 6 mm; field pH 7 to 9.  Clear change to  

 

B21:   Black or occasionally grey (10YR, 2.5Y 2/1, 3/1, 3/2, 4/2, 5Y 2/1); medium clay to heavy clay; strong 2 to 20 mm 

lenticular; 2 to 20% soft or nodular carbonate <2 to 6 mm; field pH 8.5 to 9.5.  Clear to gradual change to 

 

B22:   Black or grey (10YR, 2.5Y 2/1, 3/1, 3/2, 4/2, 5Y 2/1, 3/2); medium heavy clay to heavy clay; strong 10 to 50 mm 

lenticular; 10 to 20% soft or nodular carbonate <2 to 6 mm; field pH 8.5 to 9.5.  Clear to gradual change to 

 

B23:   Frequently occurs.  Similar to B22 except brown (7.5YR, 10YR, 2.5Y 3/4, 4/4), with up to 20 to 50% soft or 

nodular carbonate.  Clear to gradual change to 

 

BC:   Brown or grey (10YR, 2.5Y 4/4, 5/2, 5/4, 5/6); fine sandy light medium clay to fine sandy medium heavy clay; weak 

to strong 5 to 20 mm polyhedral or angular blocky; 10 to 90% weathered sandstone, siltstone or shale fragments 6 to 20 

mm; 10 to 50% soft or nodular carbonate 2 to 20 mm; field pH 8.5 to 9.5, occasionally <6.  Clear to abrupt change to 

 

C:   Frequently occurs.  Brown or grey (7.5YR, 10YR 4/2, 5/4, 7/1, 8/2, 2.5Y, 5Y 5/3, 5/4, 6/2); weathered sandstone, 

siltstone or shale; frequently 10 to 50% soft carbonate 2 to 20 mm; field pH 8 to 9.5, occasionally <6. 

 

Number of Sites:   15 
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Appendix 2 – Description of the soil profile classes (alphabetical order) (continued) 

  

THIRTEENMILE (Tt) 
 

Concept: A hard setting, silty surfaced, conspicuously or sporadically bleached, acid to alkaline, mottled, grey or brown, sodic texture 

contrast soil to non-cracking clay over recent alluvium in seasonally flooded, closed depressions, swamps and backplains.  

Eucalypt vegetation. 

Aust. Soil Classification: Grey or Brown Sodosol; Grey or Brown Dermosol. 

Great Soil Group: Solodic, soloth, no suitable group, grey clay. 

Principal Profile Form: Dy3.11, 3.12, 3.13, 3.41, 3.43, 5.43, Db4.12, Uf6.41; occasionally Ug5.24, 5.28. 

Geology: Quaternary alluvium (Qa). 

Landform: Locally drained, closed depressions and seasonal swamps on level alluvial plains of upper and lower tributaries; or slowly 

drained backplains on lower tributaries; or relict plains associated with unconsolidated Tertiary–Quaternary sediments (TQa) or 

occasionally internally drained, level, Tertiary (Td, Ta) plateaus.  Flooded either from local drainage or from low velocity flood 

events in alluvial situations (e.g. backplains).  ARI is more frequent than 1 in 2 years.  Slopes <0.5%. 

Vegetation Associations: Blue gum (VA21); occasionally Poplar box (VA20), Blue gum–mixed eucalypts (VA22), Swamp mahogany (VA49) or Sedges 

(VA29). 

Microrelief: Absent. 

Runoff: None or very slow.     Permeability:     Very slow.     Drainage:     Poorly drained to imperfectly drained. 

Surface Features: Hard setting and occasionally cracking. 

Profile diagram and description: 

A1, A1j:   Occasionally mottled; black or grey (10YR 3/1, 3/2, 4/1, 4/2); fine sandy clay loam to silty clay loam or silty 

light clay; massive or weak to moderate 2 to 20 mm angular blocky; field pH 5.5 to 6.  Abrupt change to B21 or clear 

change to 
 

A2e, j:   Frequently occurs.  Conspicuously or sporadically bleached.  Grey (10YR 4/1, 4/2, 5/2 moist, 10YR 7/1, 7/2 dry); 

fine sandy clay loam to silty clay loam or silty light clay; massive; field pH 5.5 to 6.  Abrupt change to 
 

B21:   Frequently mottled; grey or brown (10YR, 2.5Y 4/2, 5/2, 5/3, 5/4, 6/2); light medium clay to medium clay, 

frequently fine sandy or silty; moderate or strong 5 to 20 mm angular blocky or lenticular; occasionally 2 to 20% soft or 

nodular manganese <2 to 6 mm; field pH 6 to 9.5.  Clear to gradual change to 
 

B22:   Frequently mottled; grey or brown (10YR, 2.5Y 4/2, 4/4, 5/2, 5/3, 5/4, 6/1, 6/2, 6/3); sandy light clay to medium 

heavy clay; moderate 5 to 20 mm angular blocky or lenticular; frequently 2 to 20% soft or nodular manganese <2 to 6 mm; 

field pH 6 to 9.5.  Clear to gradual change to 
 

B23:   Frequently occurs.  Frequently mottled; grey (10YR, 2.5Y 4/2, 5/2, 6/2, 6/3); sandy light clay to medium heavy 

clay; moderate 5 to 20 mm polyhedral; 2 to 20% soft or nodular manganese <2 to 6 mm; field pH 7 to 9.5. 
 

Number of Sites:   16 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

TINY (Ty) 
Concept: A firm pedal or weakly to strongly self-mulching, alkaline, black or grey cracking clay, frequently with normal gilgai (VI 0.1–0.3 

m), over strongly structured, acid clay or labile sandstone, siltstone or shale from 0.5–1.1 m.  Brigalow vegetation. 

Aust. Soil Classification: Black or Grey Vertosol. 

Great Soil Group: Black earth, grey clay. 

Principal Profile Form: Ug5.16, 5.15, 5.12, 5.13, 5.14; occasionally Ug5.24, 5.22, 5.23. 

Geology: Undifferentiated, fine grained sedimentary rocks of the Blackwater Group (Pw) and/or Back Creek Group (Pb).  Includes lithic, 

feldspathic or calcareous freshwater sandstones, siltstones and shales, folded and interbedded, with fine grained marine 

sedimentary rocks. 

Landform: Gently undulating plains and rises.  Slopes 0.5 to 2%. 

Vegetation Associations: Brigalow (VA1) or Brigalow with shrubs (VA8). 

Microrelief: Either non-gilgaied (50%) or with normal gilgai (50%) VI 0.1–0.3 m, HI 7–25 m; occasionally with a prominent shelf. 

Runoff: Slow on mounds and non-gilgaied areas;    Permeability:     Slow.     Drainage:     Moderately well drained. 

 very slow or no runoff in depressions.   

Surface Features: Non-gilgaied/mound - cracking with a firm pedal or fine (<2 mm), weakly to strongly self-mulching surface; occasionally with 

<2 to 10% free carbonate nodules. 

 Depression - cracking with a fine or coarse (<2 to 5 mm), moderately to strongly self-mulching surface. 

 Frequently <2 to 20% silcrete or petrified wood gravels 6 to 60 mm and occasionally <2 to 10% sandstone, siltstone or petrified 

wood rocks 60 to 200 mm.  A weak surface seal with a well developed flake and thin sandy veneer forms after rain. 

Profile diagram and description:  Non-gilgaied/mound profile 

A1:   Black or occasionally grey (10YR 3/1, 3/2, 4/1); light medium clay to medium clay; moderate or strong 5 to 10 mm 

subangular or angular blocky parting to moderate or strong <2 mm (or occasionally 2 to 5 mm) granular; occasionally <2 

to 10% silcrete gravels 6 to 20 mm and <2% nodular carbonate <2 mm; field pH 7 to 9.5.  Clear change to 

B21:   Black or occasionally grey (10YR, 2.5Y 2/1, 3/1, 3/2, 4/1, 4/2); medium clay to medium heavy clay; strong 2 to 20 

mm lenticular or moderate to strong 5 to 20 mm angular blocky; frequently <2 to 20% soft or nodular carbonate <2 to 6 

mm; field pH 8.5 to 9.5.  Clear to gradual change to 

B22:   Black, grey or occasionally brown (10YR, 2.5Y 2/1, 3/1, 3/2, 4/1, 4/2, 4/3, 5/2); medium heavy clay; moderate or 

strong 10 to 50 mm lenticular; <2 to 20% soft or nodular carbonate <2 to 6 mm; field pH 8.5 to 9.5.  Clear to gradual 

change to 

B23:   Frequently occurs.  Frequently mottled; grey or occasionally black or brown (10YR, 2.5Y 3/2, 4/1, 4/2, 4/3, 5/1, 

5/2, 5/3, 6/2); medium heavy clay to heavy clay; moderate or strong 10 to 50 mm lenticular parting to 2 to 10 mm 

lenticular; frequently <2 to 20% soft or nodular carbonate <2 to 6 mm in the upper part of the horizon; field pH 8.5 to 9.5, 

frequently decreasing to 5 to 6.5 at depth.  Clear to diffuse change to 

BC:   Frequently occurs.  Frequently mottled; grey or brown (10YR 4/1, 4/2, 4/3, 4/4, 5/1, 5/2, 5/4, 6/1, 6/3, 6/4, 2.5Y 4/2, 

4/4, 5/2); medium clay to medium heavy clay, occasionally fine sandy; weak to strong 10 to 50 mm lenticular or moderate 

to strong 5 to 20 mm angular blocky or polyhedral; 10 to 50% weathered sandstone, siltstone or shale fragments 6 to 60 

mm; occasionally <2 to 20% soft or nodular carbonate <2 to 20 mm; field pH 5 to 9.5, depending on substrate.  Clear 

change to 

C:   Occasionally occurs.  Occasionally mottled; grey, brown or yellow (10YR 5/6, 5/8, 6/8, 7/2, 2.5Y, 5Y 4/4, 5/4, 6/1, 

6/4, 7/1, 7/2); weathered sandstone, siltstone or shale; field pH 5 to 9, depending on substrate. 

Number of Sites:   56 

   Depression profile 

  Depression profiles have similar horizons, depths and morphology to non-gilgaied or mound profiles. 

Number of Sites:   2 
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Appendix 2 – Description of the soil profile classes (alphabetical order) (continued) 

  

TRALEE (Tl) 
 

Concept: A hard setting, firm pedal or weakly to moderately self-mulching, alkaline, black, grey or brown cracking to non-cracking clay, 

frequently with normal (VI 0.1–0.3 m) or melonhole (VI 0.3–0.8 m) gilgai, over recent alluvium on alluvial plains.  Brigalow 

vegetation. 

Aust. Soil Classification: Non-gilgaied/mound: Black, Grey or Brown Vertosol or Dermosol  Depression: Black or Grey Vertosol 

Great Soil Group: Non-gilgaied/mound: No suitable group, grey clay, brown clay   Depression: Grey clay 

Principal Profile Form: Non-gilgaied/mound: Ug5.15, 5.16, 5.17, 5.24, 5.25, 5.28, 5.29, 5.34, Uf6.32, 6.33, 6.31 Depression: Ug5.24, 5.25, 5.16, 5.17 

Geology: Quaternary alluvium (Qa). 

Landform: Level alluvial plains on lower tributaries; or slightly elevated, terrace plains on flood plains along major rivers.  Flooded in lower 

lying parts.  ARI is between 1 in 2 years and 1 in 10 years.  Slopes <0.5%, occasionally up to 1%. 

Vegetation Associations: Brigalow (VA1); occasionally Brigalow–coolibah (VA6) or Brigalow with shrubs (VA8). 

Microrelief: Either non-gilgaied (50%) or with normal gilgai (25%) VI 0.1–0.3 m, HI 6–15 m or melonhole gilgai (25%) VI 0.3–0.8 m, HI 

10–20 m.  Areas with normal gilgai frequently have a prominent shelf and indistinct mounds and depressions. 

Runoff: Slow or very slow on mounds and non-gilgaied areas.    Permeability:   Very slow to slow.   Drainage:   Imperfectly to 

 no runoff in depressions.     moderately well 

      drained on mounds 

      and non-gilgaied 

      areas; poorly to 

      imperfectly drained in 

      depressions. 

Surface Features: Non-gilgaied - frequently cracking with a hard setting, firm pedal or weakly self-mulching surface. 

 Mound - cracking with a hard setting, firm pedal or weakly to strongly self-mulching surface; occasionally with 2 to 10% free 

carbonate nodules. 

 Depression - cracking with a hard setting or coarse (2 to 5 mm), weakly to moderately self-mulching surface. 

Profile diagram and description:  Non-gilgaied/mound profile 

 

A1:   Black or occasionally grey or brown (10YR 2/1, 2/2, 3/1, 3/2, 3/3, 4/1, 4/2); light clay to medium clay, frequently 

fine sandy; weak to strong 5 to 20 mm platy or subangular blocky where hard setting; otherwise moderate or strong <2 to 5 

mm subangular blocky or granular; field pH 6 to 9.5.  Clear change to  

 

B21:   Black or occasionally grey or brown (10YR, 2.5Y 3/1, 3/2, 3/3, 4/1, 4/2, 4/3); medium clay to medium heavy clay, 

occasionally fine sandy; moderate or strong 5 to 20 mm angular blocky or occasionally lenticular; frequently <2 to 20% 

soft or nodular carbonate <2 to 6 mm; field pH 6 to 9.5, increasing with depth.  Clear to gradual change to  

 

B22:   Grey, brown or occasionally black (10YR, 2.5Y 3/1, 3/2, 3/3, 4/2, 4/3, 4/4, 5/2, 5/3, 5/4); medium clay to medium 

heavy clay, occasionally fine sandy; moderate or strong 10 to 50 mm lenticular or occasionally angular blocky ; <2 to 10% 

soft or nodular carbonate <2 to 6 mm and occasionally <2 to 10% gypsum crystals <2 mm; field pH 8.5 to 9.5.  Clear 

change to buried horizons or gradual to diffuse change to 

 

B23:   Frequently occurs.  Occasionally mottled; brown or occasionally grey (7.5YR 3/4, 4/4, 10YR, 2.5Y 3/3, 4/2, 4/3, 

4/4, 5/2, 5/3, 5/4); light medium clay to medium heavy clay, occasionally fine sandy; moderate or strong 5 to 50 mm 

lenticular or occasionally prismatic or angular blocky; frequently <2 to 20% soft or nodular carbonate 2 to 6 mm and 

occasionally 2 to 20% gypsum crystals <2 mm; field pH 8.5 to 9.5.  Clear change to 

 

2D, 3D:   Occasionally occurs.  Frequently mottled; brown or black (10YR 2/1, 3/2, 3/4, 4/3, 5/3, 5/4); coarse sand to 

medium heavy clay; massive or weak to strong 10 to 50 mm angular blocky or lenticular; occasionally 2 to >20% water 

worn gravels 6 to 60 mm; field pH 6 to 9.5. 

 

Number of Sites:   55 

   Depression profile 

 

A1:   Black or grey (10YR 2/1, 3/1, 4/1, 4/2, 5/2); light medium clay, frequently fine sandy; moderate or strong 5 to 20 

mm subangular blocky parting to strong <2 to 5 mm granular; field pH 6.5 to 8.5.  Clear change to  

 

B21:   Occasionally mottled; black or grey (10YR 3/1, 3/2, 4/1, 4/2, 5/2); medium clay to medium heavy clay, frequently 

fine sandy; moderate or strong 5 to 20 mm angular blocky or lenticular; occasionally <2 to 10% soft or nodular carbonate 

<2 mm; field pH 7 to 8.5.  Clear to diffuse change to  

 

B22:   Occasionally mottled; black or grey (10YR 3/1, 3/2, 4/2, 5/2); medium clay to medium heavy clay, frequently fine 

sandy; moderate or strong 10 to 50 mm lenticular; field pH 6 to 9.5.  Gradual to diffuse change to 

 

B23:   Occasionally occurs.  Frequently mottled; black or grey (10YR 3/2, 4/2, 5/2); medium clay to medium heavy clay, 

frequently fine sandy; weak to strong 10 to 50 mm lenticular or polyhedral; field pH 6 to 9.5. 

 

Number of Sites:   5 
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Appendix 2 – Description of the soil profile classes (alphabetical order) (continued) 

  

TURON (Tr) 

 

 

Concept: A strongly developed melonhole gilgai complex (VI 0.7–1.5 m) with: 

 a hard setting, firm pedal or weakly self-mulching, alkaline, grey or brown, sodic cracking clay on mounds; and 

 a firm pedal or weakly self-mulching, acid, grey, sodic cracking clay in depressions; 

 over reworked, acid Tertiary clay from 0.6–>1.5 m.  Brigalow vegetation. 

Aust. Soil Classification: Mound: Grey, Brown (or occasionally Black) Vertosol  Depression: Grey Vertosol 

Great Soil Group: Mound : Grey clay, brown clay      Depression: Grey clay 

Principal Profile Form: Mound : Ug5.24, 5.25, 5.28, 5.29, 5.34, 5.35, 5.16  Depression: Ug5.24 

Geology: Unconsolidated Tertiary–Quaternary sediments (TQa).  Includes reworked Tertiary clay sheets, relict alluvial deposits and local 

colluvium.  Mainly clay and gravel sourced from sedimentary landscapes in the Isaac–Connors and Mackenzie River catchments. 

Landform: Level to very gently undulating plains.  Slopes <0.5%, occasionally up to 1.5%. 

Vegetation Associations: Brigalow (VA1), Blackwood (VA37) or Brigalow–blackwood (VA4); occasionally Brigalow with shrubs (VA8) or Belah (VA9). 

Microrelief: Strongly developed melonhole gilgai VI 0.7–1.5 m, HI 10–35 m. 

Runoff: Slow on mounds; no runoff in depressions.   Permeability:   Very slow.   Drainage:   Imperfectly to moderately well drained on 

    mounds; poorly to imperfectly drained in 

    depressions. 

Surface Features: Mound - cracking with a hard setting, firm pedal or weakly self-mulching surface.  Frequently 2 to 10% silcrete gravels 6 to 60 

mm. 

 Depression - cracking with a firm pedal to coarse (2 to 5 mm), weakly self-mulching surface; occasionally hard setting. 

 Frequently 2 to 20% silcrete gravels 6 to 60 mm. 

Profile diagram and description: 

   Mound profile 

 

A1:   Grey, brown or black (10YR 3/2, 3/3, 4/2, 4/3, 5/2, 5/3, 5/4, 2.5Y 5/2, 5/4); light medium clay to medium clay, 

frequently fine sandy; moderate or strong 5 to 10 mm subangular blocky or granular parting to moderate or strong <2 mm 

granular; occasionally <2 to 10% silcrete gravels 6 to 20 mm; field pH 6.5 to 8.5.  Clear change to  

 

B21:   Grey, brown or occasionally black (10YR 3/2, 3/3, 4/1, 4/2, 4/3, 5/1, 5/2, 5/3, 5/4, 2.5Y 4/2, 5/2, 5/4, 5/6); medium 

heavy clay; moderate or strong 5 to 20 mm angular blocky or lenticular; frequently <2 to 20% soft or nodular carbonate <2 

to 6 mm; field pH 8.5 to 9.5, occasionally 6 to 7.5.  Clear to gradual change to  

 

B22:   Grey or brown (10YR 4/2, 4/3, 5/2, 5/3, 5/4, 2.5Y 5/2, 5/4, 5/6); medium heavy clay; weak to strong 10 to 50 mm 

lenticular; occasionally <2 to 10% soft or nodular carbonate <2 to 6 mm; field pH 5 to 9.5.  Clear to diffuse change to 

 

B23:   Frequently occurs.  Frequently mottled; grey or brown (10YR 4/3, 5/2, 5/4, 6/3, 2.5Y 5/2, 5/4, 5/6, 6/2, 6/3); 

medium clay to medium heavy clay; weak to strong 10 to 50 mm lenticular; frequently <2 to 10% manganese veins <2 

mm; field pH 5 to 6.5, occasionally 8 to 9.5. 

 

Number of Sites:   33 

 

   Depression profile 

 

A1:   Grey or occasionally black (10YR, 2.5Y 3/1, 3/2, 4/1, 4/2); light medium clay to medium clay, frequently fine sandy; 

moderate or strong 5 to 10 mm subangular blocky parting to moderate or strong <2 to 5 mm granular or subangular blocky; 

occasionally <2 to 20% silcrete gravels 6 to 20 mm; field pH 5.5 to 6.5.  Clear change to  

 

B21:   Occasionally mottled; grey (10YR, 2.5Y 4/1, 4/2, 5/2); medium clay to heavy clay, frequently fine sandy; moderate 

or strong 5 to 20 mm lenticular; occasionally <2 to 10% silcrete gravels 6 to 20 mm; field pH 5.5 to 6.5, occasionally 7 to 

8.  Clear to diffuse change to  

 

B22:   Frequently mottled; grey (10YR, 2.5Y 4/1, 4/2, 5/2); medium clay to heavy clay, frequently fine sandy; weak to 

strong 10 to 50 mm lenticular; occasionally <2 to 10% silcrete gravels 6 to 20 mm; frequently <2 to 20% manganese soft 

segregations <2 mm; field pH 5 to 6.5, occasionally 7.5 to 8.5.  Diffuse change to 

 

B23:   Frequently occurs.  Frequently mottled; grey or brown (10YR 4/2, 5/2, 5/3, 5/4, 6/2, 2.5Y 4/2, 5/2); sandy light 

medium clay to medium heavy clay, frequently fine sandy; weak or moderate 10 to 50 mm lenticular; frequently <2 to 

20% manganese soft segregations <2 mm; field pH 5 to 6. 

 

Number of Sites:   15 
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Appendix 2 – Description of the soil profile classes (alphabetical order) (continued) 

  

WARWICK (Ww) 

 

Concept: A normal or shallow melonhole gilgai complex (VI 0.25–0.5 m) with: 

 a hard setting, firm pedal or weakly self-mulching, alkaline, grey or brown, sodic cracking clay on mounds and shelves; and 

 a hard setting, firm pedal or weakly to moderately self-mulching, acid, grey, sodic cracking clay in depressions; 

 over reworked, acid Tertiary clay from 0.5–>1.5 m.  Brigalow vegetation. 

Aust. Soil Classification: Mound: Grey, Brown (or occasionally Black) Vertosol              Depression:                   Grey (or occ. Black) 

                                                             Vertosol 

Great Soil Group: Mound : Grey clay, brown clay       Depression: Grey clay 

Principal Profile Form: Mound: Ug5.24, 5.25, 5.28, 5.29, 5.34, 5.35; occasionally Ug5.16 Depression: Ug5.24, 5.25, 5.16 

Geology: Unconsolidated Tertiary–Quaternary sediments (TQa).  Includes reworked Tertiary clay sheets, relict alluvial deposits and local 

colluvium.  Mainly clay and gravel sourced from sedimentary landscapes in the Isaac–Connors and Mackenzie River catchments. 

Landform: Level to gently undulating plains.  Slopes <1%, occasionally up to 2%. 

Vegetation Associations: Brigalow (VA1), Blackwood (VA37) or Brigalow–blackwood (VA4); occasionally Brigalow–Dawson gum (VA5). 

Microrelief: Frequently normal or shallow melonhole gilgai VI 0.25–0.5 m, HI 8–25 m; occasionally non-gilgaied or with a prominent shelf. 

Runoff: Slow on mounds and shelves.                Permeability:     Very slow.     Drainage:    Imperfectly to moderately well drained 

 very slow or no runoff in depressions.        on mounds and shelves; poorly to  

    imperfectly drained in depressions. 

Surface Features: Mound/shelf - cracking with a hard setting, firm pedal or weakly self-mulching surface.  Frequently 2 to 20% silcrete gravels 6 

to 60 mm. 

 Depression - cracking with a hard setting, firm pedal or weakly to moderately self-mulching surface.  Frequently <2 to 10% 

silcrete gravels 6 to 60 mm. 

Profile diagram and description: 

   Mound/shelf profile 

 

A1:   Grey, brown or black (10YR 3/1, 3/2, 3/3, 3/4, 4/1, 4/2, 4/3, 5/2); light medium clay to medium clay, frequently fine 

sandy; moderate or strong 5 to 20 mm angular or subangular blocky, frequently parting to moderate or strong <2 to 5 mm 

granular or subangular blocky; frequently <2 to 10% silcrete or ferruginised siltstone gravels 6 to 20 mm; field pH 6 to 9.5.  

Clear change to  

 

B21:   Grey, brown or occasionally black (10YR 3/1, 3/2, 3/3, 4/1, 4/2, 4/3, 5/2, 5/3, 5/4, 2.5Y 3/2, 4/2, 4/4); medium clay 

to medium heavy clay, occasionally fine sandy; moderate or strong 5 to 20 mm angular blocky or lenticular; frequently <2 

to 10% silcrete or ferruginised siltstone gravels 2 to 20 mm; frequently <2 to 10% soft or nodular carbonate <2 to 6 mm; 

field pH 8 to 9.5, occasionally 5.5 to 7.5.  Clear to diffuse change to  

 

B22:   Grey or brown (7.5YR 4/3, 4/4, 10YR, 2.5Y 3/3, 4/1, 4/2, 4/3, 4/4, 5/2, 5/3, 5/4); medium clay to medium heavy 

clay, occasionally fine sandy; weak or moderate 10 to 50 mm lenticular or angular blocky ; occasionally <2 to 10% silcrete 

or ferruginised siltstone gravels 2 to 20 mm; occasionally <2 to 10% soft or nodular carbonate <2 to 6 mm in upper parts; 

occasionally 2 to 20% manganese veins <2 mm; field pH 5 to 6.5, occasionally 7 to 9.5.  Gradual to diffuse change to 

 

B23:   Frequently occurs.  Frequently mottled; grey or brown (7.5YR, 10YR 3/4, 4/2, 4/3, 4/4, 5/2, 5/3, 5/4, 6/1, 6/2, 6/3, 

2.5Y 4/4, 5/3, 6/2); medium clay to heavy clay, occasionally fine sandy; weak or moderate 10 to 50 mm lenticular or 

polyhedral; occasionally <2 to 10% silcrete or ferruginised siltstone 2 to 20 mm and <2 to 10% manganese veins <2 mm; 

field pH 4.5 to 6.5, occasionally 7 to 9.5. 

 

Number of Sites:   86 

 

   Depression profile 

 

A1:   Black or grey (10YR 3/1, 3/2, 4/1); light medium clay to medium clay, frequently fine sandy; moderate 5 to 10 mm 

subangular blocky parting to moderate or strong <2 mm granular; occasionally weak 10 to 50 mm angular blocky or platy; 

frequently <2 to 20% silcrete or ferruginised siltstone gravels 6 to 20 mm; occasionally <2 to 10% manganese veins <2 

mm; field pH 6 to 7.  Clear change to  

 

B21:   Grey or occasionally black (10YR 3/1, 3/2, 4/1, 4/2, 5/2); medium clay to medium heavy clay, occasionally fine 

sandy; weak or moderate 10 to 20 mm angular blocky or lenticular; frequently <2 to 20% silcrete or ferruginised siltstone 

gravels 6 to 20 mm; occasionally <2 to 10% manganese veins <2 mm; field pH 5.5 to 7.  Clear to diffuse change to  

 

B22:   Occasionally mottled; grey or occasionally brown (10YR, 2.5Y 4/2, 4/3, 5/2); medium clay to medium heavy clay, 

occasionally sandy or fine sandy; weak or moderate 10 to 50 mm lenticular or angular blocky; occasionally 2 to 10% 

silcrete or ferruginised siltstone gravels 6 to 20 mm; frequently 2 to 10% manganese veins <2 mm; field pH 5 to 6.  

Diffuse change to 

 

B23:   Frequently occurs.  Frequently mottled; grey or occasionally brown (10YR, 2.5Y 4/2, 4/4, 5/2); medium heavy clay 

to heavy clay, frequently sandy or fine sandy; weak or moderate 10 to 50 mm lenticular; field pH 4.5 to 6. 

 

Number of Sites:   9 
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Appendix 2 – Description of the soil profile classes (alphabetical order) (continued) 

  

WIETA (Wt) 
 

Concept: A hard setting, clay loamy surfaced, acid to alkaline, brown, structured gradational soil to non-cracking clay over deeply 

weathered sediments from 0.6–1.0 m.  Eucalypt vegetation. 

Aust. Soil Classification: Brown Dermosol. 

Great Soil Group: Yellow earth, brown clay, no suitable group. 

Principal Profile Form: Uf6.31, Gn4.81, 3.72, 3.22, 2.21, 2.61; occasionally Gn4.83, 3.73, 2.32, 2.41. 

Geology: Fine grained sedimentary rocks altered by Tertiary deep weathering (Td, Ta).  Substrate is reticulite or petroreticulite. 

Landform: Gently undulating plains and low rises that mark the final remnants following almost complete dissection of former Tertiary 

plateaus.  Occasionally lower lying areas within intact plateaus or gently dissected and eroded plateau margins.  Slopes 1 to 3%. 

Vegetation Associations: Poplar box (VA20), Poplar box–ironbark (VA34), Narrow-leaved ironbark (VA12) or Silver-leaved ironbark (VA17). 

Microrelief: Absent. 

Runoff: Slow to moderately rapid.  Permeability:  Very slow to moderate.  Drainage:  Imperfectly drained to moderately well drained. 

Surface Features: Hard setting.  Frequently 2 to 10% silcrete gravels 6 to 20 mm.  Occasionally 2 to 10% petroreticulite outcrop. 

Profile diagram and description: 

A1:   Brown or occasionally grey (7.5YR 3/3, 3/4, 10YR 3/3, 4/3, 4/4); fine sandy clay loam to fine sandy light medium 

clay; massive or weak to moderate 5 to 20 mm platy or subangular blocky; occasionally 2 to 10% silcrete gravels 6 to 20 

mm; field pH 5.5 to 6.5.  Clear to gradual change to 

 

A2e, j:   Occasionally occurs as a very thin, conspicuously or sporadically bleached layer (<0.05 m) between A1 and B21 

horizons.  Brown (10YR 5/3 moist, 10YR 7/1, 7/2 dry); clay loam fine sandy to fine sandy light medium clay; massive; 

frequently 2 to 10% silcrete gravels 6 to 20 mm; field pH 5.5 to 6.  Abrupt change to 

 

B1:   Frequently occurs.  Brown (7.5YR 3/4, 4/4, 10YR 3/6, 4/4, 4/6, 5/6, 5/8); clay loam fine sandy to fine sandy light 

medium clay; massive or weak to moderate 2 to 20 mm polyhedral or subangular blocky; field pH 5.5 to 7.  Clear to 

gradual change to 

 

B21:   Occasionally mottled; brown (7.5YR, 10YR, 2.5Y 3/4, 4/4, 4/6, 5/6, 5/8); fine sandy light clay to fine sandy 

medium clay; moderate or strong 2 to 20 mm polyhedral, angular blocky or 10 to 20 mm lenticular; occasionally 2 to 20% 

ferromanganiferous nodules 2 to 20 mm; field pH 6 to 9.5.  Clear to diffuse change to 

 

B22:   Frequently occurs.  Frequently mottled; brown (10YR, 2.5Y 5/4, 5/6); fine sandy light clay to fine sandy medium 

clay; weak to strong 10 to 50 mm lenticular; frequently 2 to 10% manganese soft segregations <2 mm; field pH 6 to 9.5.  

Clear change to 

 

B3, C:   Frequently occurs.  Mottled; brown or grey (10YR 4/6, 5/4, 5/6, 6/2, 7/3, 2.5Y 5/4, 5/6); fine sandy light clay to 

fine sandy medium clay; weak or moderate 2 to 20 mm polyhedral; 10 to >90% weathered reticulite or petroreticulite; field 

pH 6 to 7. 

 

Number of Sites:   22 

 

 

WINDEYERS HILL (Wy) 
 

Concept: A hard setting, alkaline, brown or red non-cracking clay grading to a clay loamy surfaced, alkaline, brown or red, non-sodic 

texture contrast soil over partially altered basalt or strongly structured, basaltic clay from 0.5–>1.5m.  Eucalypt vegetation. 

Aust. Soil Classification: Brown or Red Dermosol; Brown or Red Chromosol. 

Great Soil Group: Brown clay, no suitable group, solodic soil. 

Principal Profile Form: Uf6.31; occasionally Db1.13, 1.33, 1.43, Dr2.12. 

Geology: Partially altered Tertiary basalt (Tba). 

Landform: Gently undulating pediments, colluvial footslopes and occasional rises associated with partially altered basalt flows exposed 

following scarp retreat of Tertiary plateaus in the Duaringa Basin.  Slopes 0.5 to 3%, occasionally up to 5%. 

Vegetation Associations: Ironbark–bloodwood–ghost gum (VA43), occasionally Narrow-leaved ironbark (VA12), Silver-leaved ironbark (VA17), Poplar 

box–ironbark (VA34) or Poplar box (VA20). 

Microrelief: Absent. 

Runoff: Slow to moderately rapid.     Permeability:     Slow.     Drainage:     Moderately well drained. 

Surface Features: Hard setting or occasionally firm pedal.  Frequently 2 to 20% silcrete gravels 6 to 60 mm. 

Profile diagram and description: 

A1:   Black or occasionally brown or red (5YR, 7.5YR, 10YR 3/2, 3/3); fine sandy clay loam to fine sandy light medium 

clay; massive or weak to moderate 2 to 20 mm subangular blocky; occasionally 2 to 10% silcrete gravels 6 to 20 mm; field 

pH 6 to 7.  Clear change to 

 

A2j:   Occasionally occurs.  Sporadically bleached.  Brown (7.5YR, 10YR 3/3, 4/3 moist, 10YR 6/2, 6/3, 7/2 dry); clay 

loam fine sandy to fine sandy light clay; massive or weak to moderate 2 to 10 mm subangular blocky; frequently 2 to 

>20% silcrete gravels 6 to 60 mm; field pH 6 to 6.5.  Abrupt change to 

 

B21:   Brown or red (5YR, 7.5YR, 10YR 3/3, 3/4, 4/3, 4/4, 4/6); light medium clay to medium heavy clay; moderate or 

strong 2 to 20 mm angular blocky or lenticular; field pH 6 to 7, increasing to 8 to 9.5 with depth.  Clear to gradual change 

to 

 

B22:   Frequently occurs.  Brown (7.5YR, 10YR 3/3, 3/4, 4/3, 4/4, 5/3, 5/4); medium heavy clay to heavy clay; moderate 

or strong 10 to 50 mm lenticular; 2 to 20% soft or  nodular carbonate 2 to 6 mm; field pH 8 to 9.5.  Clear to gradual change 

to 

 

BC:   Frequently occurs.  Occasionally mottled; brown or grey (10YR, 2.5Y 3/4, 4/3, 4/4, 5/2, 5/4); fine sandy medium 

clay; moderate or strong 2 to 20 mm angular blocky or polyhedral; 10 to 90% weathered basalt fragments 6 to 60 mm; 

field pH 8 to 9.5.  Clear change to 

 

C:   Frequently occurs.  Brown or grey (10YR, 2.5Y 4/6, 5/2, 5/4, 6/3); weathered basalt; occasionally 10 to 50% soft 

carbonate 2 to 20 mm; field pH 8 to 9.5. 

 

Number of Sites:   38 
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Appendix 2 – Description of the soil profile classes (alphabetical order) (continued) 

  

WINDEYERS HILL MELONHOLE PHASE (WyMp) 
 

 
 

Concept: A lattice or shallow melonhole gilgai complex (VI 0.3–0.5 m) with: 

 a hard setting, firm pedal or weakly self-mulching, alkaline, brown non-cracking to cracking clay on mounds and shelves; and 

 a hard setting, firm pedal or weakly self-mulching, acid, grey cracking clay in depressions; 

 over acid, basaltic clay from 0.6–1.1 m.  Eucalypt vegetation. 

Aust. Soil Classification: Mound/shelf: Brown Dermosol; Brown Vertosol Depression: Grey (or occasionally Brown) Vertosol 

Great Soil Group: Mound/shelf: Brown clay Depression: Grey clay 

Principal Profile Form: Mound/shelf: Uf6.31, Ug5.34, 5.35 Depression: Ug5.25, 5.29 

Geology: Partially altered Tertiary basalt (Tba). 

Landform: Lower slopes of gently undulating pediments associated with partially altered basalt flows exposed following scarp retreat of 

Tertiary plateaus in the Duaringa Basin.  Slopes <1%. 

Vegetation Associations: Narrow-leaved ironbark (VA12) or Ironbark–bloodwood–ghost gum (VA43); locally in depressions Sedges (VA29). 

Microrelief: Lattice gilgai or shallow melonhole gilgai VI 0.3–0.5 m, HI 20–30 m; frequently with a prominent shelf, indistinct mounds and 

well developed depressions. 

Runoff: Slow on mounds and shelves; no runoff in depressions.   Permeability:   Slow.   Drainage:   Moderately well drained on  

    mounds and shelves; imperfectly 

    drained in depressions. 

Surface Features: Mound - cracking with a fine (<2 mm), weakly to moderately self-mulching surface. 

 Shelf - frequently cracking with a hard setting or firm pedal surface. 

 Depression - cracking with a hard setting to weakly self-mulching surface. 

 Frequently 2 to 10% silcrete gravels 6 to 60 mm, mainly on shelves and mounds. 

Profile diagram and description: 

   Mound/shelf profile 

 

A1:   Brown (7.5YR, 10YR 3/3, 3/4, 4/3); light medium clay, frequently fine sandy; moderate 5 to 10 mm angular blocky 

or moderate to strong 2 to 5 mm subangular blocky parting to <2 mm granular; field pH 6 to 7.  Clear change to  

 

B21:   Brown (7.5YR, 10YR 3/3, 3/4, 3/6, 4/3); medium clay to medium heavy clay, frequently fine sandy; moderate or 

strong 5 to 20 mm angular blocky or lenticular; <2% soft or nodular carbonate <2 mm; field pH 8 to 9.  Clear change to  

 

B22:   Brown (10YR 3/3, 3/4, 4/3, 4/4); medium heavy clay to heavy clay; strong 5 to 20 mm lenticular; 2 to 10% soft or 

nodular carbonate 2 to 6 mm; field pH 8 to 9.5.  Clear to diffuse change to 

 

B23, B3:   Frequently mottled.  Grey or brown (10YR 4/3, 4/4, 5/2, 6/2); medium heavy clay to heavy clay; moderate or 

strong 10 to 50 mm lenticular; <2% soft or nodular carbonate <2 mm; field pH 8 to 9.5, frequently decreasing to 5 to 6 at 

depth. 

 

Number of Sites:   3 

 

 

 

   Depression profile 

 

A1:   Grey or black (10YR 3/2, 4/1, 4/2); light medium clay to medium clay, frequently fine sandy or silty; moderate 5 to 

20 mm angular blocky or moderate to strong 2 to 5 mm subangular blocky or granular; field pH 6.  Clear change to  

 

B21:   Grey or occasionally brown (10YR, 2.5Y 4/1, 4/2, 4/4); medium heavy clay; moderate or strong 2 to 20 mm 

lenticular; field pH 4.5 to 6.  Clear change to  

 

B22:   Frequently mottled.  Brown or grey (10YR 3/3, 4/2, 4/3, 5/2); medium heavy clay to heavy clay; moderate or strong 

10 to 20 mm lenticular; field pH 4.5 to 6.  Clear to diffuse change to 

 

B23, B3:   Frequently mottled.  Brown (7.5YR, 10YR 3/4, 4/3, 4/4); medium heavy clay to heavy clay; moderate or strong 

20 to 50 mm lenticular; field pH 4.5 to 6. 

 

Number of Sites:   3 
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Appendix 2 – Description of the soil profile classes (alphabetical order) (continued) 

  

WYNDHAM (Wm) 

 

 

 

Concept: A deep, soft or loose, acid, brown or yellow uniform sand (>1.1 m) grading to a thick (0.4–1.1 m), sandy surfaced, conspicuously 

bleached, acid to alkaline, mottled, grey, sodic texture contrast soil with coarse columnar structure over ferricrete or deeply 

weathered sediments below 0.8–>1.5m.  Eucalypt vegetation. 

Aust. Soil Classification: Orthic Tenosol; Grey Sodosol. 

Great Soil Group: Siliceous sand, earthy sand, soloth, solodic. 

Principal Profile Form: Uc5.11, 5.21, 5.22, Gn2.21, Dy3.41, 5.31, 5.41, 3.43, 5.43. 

Geology: Fine grained sedimentary rocks altered by Tertiary deep weathering (Ta).  Substrate is reticulite, petroreticulite or ferricrete. 

Landform: Level to gently undulating intact Tertiary plateaus bounded by distinct scarps.  Slopes 0.5 to 1.0%. 

Vegetation Associations: Eucalypts with shrubby teatree (VA13), Narrow-leaved ironbark (VA12), Ironbark–bloodwood–ghost gum (VA50) or Long-

fruited bloodwood (VA15); occasionally Queensland peppermint (VA25). 

Microrelief: Absent. 

Runoff: Very slow to slow.     Permeability:     Sand - high.      Drainage:    Sand - moderately well drained to  

    well drained. 

  Texture contrast - very slow. Texture contrast - imperfectly drained. 

Surface Features: Soft or loose; occasionally firm to hard setting. 

Profile diagram and description: 

   Deep sand profile 

 

A1, A11:   Black or brown (10YR 3/2, 3/3); sand or loamy sand; massive; field pH 6 to 6.5.  Clear to diffuse change to  

 

A12:   Frequently occurs.  Brown (7.5YR, 10YR 3/4, 4/4, 5/3); sand or loamy sand; massive; field pH 6 to 6.5.  Clear to 

diffuse change to  

 

B1:   Brown (10YR 4/4, 5/4, 5/6); loamy sand; massive; field pH 5.5 to 6.5.  Gradual to diffuse change to 

 

B21:   Brown or yellow (10YR, 2.5YR 4/6, 5/6, 5/8, 6/6); sandy loam or occasionally light sandy clay loam; massive; field 

pH 5.5 to 6.5.  Clear to diffuse change to 

 

B22c:   Frequently occurs.  Occasionally mottled; brown (7.5YR, 10YR, 2.5Y 4/6, 5/4, 5/6); sandy loam; massive; 10 to 

90% ironstone nodules 6 to 20 mm; field pH 5.5 to 6.5. 

 

Number of Sites:   7 

 

 

 

 

   Texture contrast profile 

 

A11:   Brown (10YR 3/3); loamy sand; massive; field pH 5.5 to 6.  Clear to gradual change to  

 

A12:   Brown (10YR 4/3, 4/4, 4/6); loamy sand; massive; field pH 5.5 to 6.  Clear change to  

 

A2e, j:   Conspicuously or occasionally sporadically bleached.  Brown or occasionally grey (10YR 4/3, 5/2, 5/3, 5/4, 6/3 

moist, 10YR 7/2, 7/3, 7/4, 8/1, 8/2 dry); sand or loamy sand; massive or single grain; 10 to >50% ferromanganiferous 

nodules 2 to 20 mm; field pH 5.5 to 6.5.  Clear to abrupt change to 

 

B2:   Mottled; grey (10YR, 2.5Y, 5Y 4/2, 5/2, 6/2); sandy light medium clay; moderate 100 to 200 mm columnar parting 

to moderate 10 to 20 mm angular blocky; frequently 2 to 20% ferromanganiferous nodules 2 to 20 mm; field pH 6 to 9.  

Abrupt to gradual change to 

 

B3, BC:   Occasionally occurs.  Mottled; brown (7.5YR, 10YR, 2.5Y 5/4); sandy light clay; weak or moderate 5 to 20 mm 

polyhedral; 10 to 90% weathered reticulite or petroreticulite fragments or ironstone nodules 6 to 20 mm; field pH 6 to 9. 

 

Number of Sites:   8 
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Appendix 3 

 

 
Profile morphology, landscape characteristics, vegetation and analytical 

data for representative profiles 9001–9119 
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Appendix 3 – Alphabetical index to the representative profiles for each soil profile class (SPC) 
 

Soil Profile Class SPC Code Representative Profiles Page No 

Adeline Ad 9004, 9100 60, 156 

Anncrouye Ac 9036, 9047, 9083 92, 103, 139 

Battery Bx 9094 150, 

Bellarine Bz 9034, 9095, 9096 90, 151, 152 

Bills Hut Bh 9002, 9017 58, 73 

Bills Hut sandy variant BhSv Not sampled – similar to Bills Hut (Bh)  

Bluchers Bc 9102 158 

Booroondarra Bn 9009, 9021 65, 77 

Bul Bul Bb 9037, 9040 93, 96 

Bundoora Bd 9039, 9045, 9059 95, 101, 115 

Burradoo Bu 9091, 9092 147, 148 

Burradoo sodic phase BuZp 9063, 9084 119, 140 

Carfax Cx 9033, 9054 89, 110 

Carlo Cc Not sampled – similar to Kirkcaldy (Kc)  

Cherwell Cw 9011 67 

Collawmar Cm 9075, 9093 131, 149 

Emoh Em Not sampled – similar to Collawmar (Cm)  

Farlane Fr 9015, 9016, 9073, 9074 71, 72, 129, 130 

Foxleigh Fx 9001, 9020 57, 76 

Foxleigh clay loamy phase FxLp 9041 97 

German Gm 9010 66 

Gordons Bore Gb 9057, 9085 113, 141 

Hazelbrae Hb 9119 175 

Heyford Hf 9035 91 

Honeycomb Hy 9014, 9022 70, 78 

Indicus Id 9076 132 

Indicus melonhole phase IdMp 9065, 9066 121, 122 

Indicus shallow phase IdSp 9079 135 

Isaac Is 9105, 9109, 9110 161, 165, 166 

Kirkcaldy Kc 9072 128 

Knockane Kk 9111, 9116 167, 172 

Langley Lg 9031, 9080, 9081 87, 136, 137 

Leitrim Lt Not sampled – similar to Indicus (Id)  

Lindsay Ld 9028, 9029, 9104 84, 85, 160 

May My 9089, 9090 145, 146 

May shallow phase MySp 9064 120 

Mayfair Mf 9058 114 

Mayfair sandy surface variant MfSv Not sampled – similar to Foxleigh (Fx)  

Maywin Mw 9042, 9043, 9044 98, 99, 100 

Merion Mr 9038 94 

Middlemount Mi 9097 153 

Middlemount colluvial variant MiCv Not sampled – similar to Middlemount (Mi)  

Mt Stuart Ms 9023, 9024 79, 80 

Ninemile Nm Not sampled – similar to May (My)  

Norwich Nw 9112 168 

Parrot Pr 9013 69 

Picardy Pc 9030, 9032 86, 88 

Picardy surface seal phase PcXp 9026, 9027 82, 83 

Pomegranate Pg 9062, 9114 118, 170 

Pomegranate melonhole phase PgMp 9060, 9061 116, 117 

Pomegranate shallow phase PgSp 9099 155 

Racetrack Rt 9003, 9007, 9019 59, 63, 75 

Racetrack shallow phase RtSp Not sampled – similar to Racetrack (Rt)  

Red Cliff Rc 9082 138 

Red Hill Rh Not sampled – similar to Red Cliff (Rc)  

Red-one Rn 9006, 9018 62, 74 

Roper Rp 9012, 9106 68, 162 

Stateschool Ss 9005, 9098, 9103 61, 154, 159 

Stephens St 9025, 9108 81, 164 

Ternallum Tn Not sampled – similar to Picardy (Pc)  

Thirteenmile Tt 9101 157 

Tiny Ty 9055, 9056 111, 112 

Tralee Tl 9050, 9051, 9107, 9115 106, 107, 163, 171 

Turon Tr 9052, 9053, 9069, 9070, 9077, 9078 108, 109, 125, 126, 133, 134 

Warwick Ww 9048, 9049, 9067, 9068, 9113, 9117, 9118 104, 105, 123, 124, 169, 173, 174 

Wieta Wt 9071 127 

Windeyers Hill Wy 9086 142 

Windeyers Hill melonhole phase WyMp 9087, 9088 143, 144 

Wyndham Wm 9008, 9046 64, 102 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9001 
Soil Name: Foxleigh (Fx) 

 Location: 675300 mE 7475200 mN ZONE 55 

 Described By: Burgess, J Date: 01–Jun–1992 

Landscape: 

 Geology: TQa – unconsolidated sediments (sedimentary origins) Substrate Lithology: unconsolidated material (relict) 

 Landform Pattern: plain Element: plain 

 Runoff: slow Permeability: very slowly permeable 

 Microrelief: absent Microrelief Component: absent 

 Drainage: imperfectly drained Slope: 0.5 % 

 Surface Coarse Fragments: no coarse fragments 

 Surface Condition: hard setting 

Classifications: 

 ASC: Calcic, Hypernatric, Brown, SODOSOL, Medium, Non Gravelly, Loamy, Clayey, Very Deep 

 GSG: Solodized solonetz PPF: Dy2.43 

Vegetation: 

 Tallest Stratum:  Tall woodland (12.01–20m) 
  Eucalyptus populnea (poplar box) 

 Mid Stratum:  Mid-high woodland (6.01–12m) 

  Allocasuarina luehmannii (bull oak); Erythroxylum australe (cocaine tree) 

 Lower Stratum:  Mid-high open tussock grassland (0.26–0.5m) 
  Chrysopogon fallax (golden beardgrass); Eragrostis species; Aristida species 

 Veg. Association: Eucalypts with bull oak (VA32) – uncleared 

Profile Morphology: 

  Horizon Depth (m) Description 

 A1 0.00 to 0.22 Very dark greyish brown (10YR32) moist colour; sandy loam (light); very few < 2% small  
 pebbles 2–6mm rounded gravel coarse fragments; massive structure; dry weak; dry  
 when sampled; clear to;  
 A2e 0.22 to 0.27 Pale brown (10YR63) moist colour, pinkish white (7.5YR82) dry colour; loamy 
   sand; very few < 2% small pebbles 2–6mm angular quartz coarse fragments; massive 
   structure; dry very weak; dry when sampled; abrupt to;  
 B21 0.27 to 0.75 Yellowish brown (10YR54) moist colour; few 2–10% fine < 5mm faint orange, few 2–10%  
 fine < 5mm faint grey mottles; sandy medium clay; strong 200–500mm columnar parting to  
 moderate 10–20mm angular blocky structure; few 2–10% medium 2–6mm manganiferous soft 
 segregations; dry strong; dry when sampled; abrupt to;  
 B22k 0.75 to 1.50 Brown (10YR53) moist colour; few 2–10% fine <5mm faint orange, few 2–10% fine < 5mm  
 faint grey mottles; sandy light medium clay; moderate 5–10mm angular blocky structure; common 
 10–20% very coarse 20–60mm calcareous soft segregations, few 2–10% medium 2–6mm calcareous 
 nodules, common 10–20% fine <2mm manganiferous soft segregations; moderately moist very 
 firm; moderately moist when sampled. 

 Effective Rooting Depth (ERD): 0.27 m (ESP >20%, strong columnar structure) 

 Plant Available Water Capacity (PAWC): 35 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.1 6.7 0.02 10 7 4.0 1.3 0.06 0.20   0.9 3.08 0.35 29 57 4 11 3 0.64 0.031 0.083 0.028 

 0.1 0.2 6.8 0.02 10                    

A2e 0.2 0.27 7 0.07 62 5 2.2 1.8 0.68 0.04   13.6 1.22 0.79 26 60 3 12 3 0.42 0.014 0.054 0.017 

B21 0.3 0.4 8.4 0.31 356 12 4.4 4.9 3.2 0.06   26.7 0.90 0.87 21 48 4 29 11 0.41 0.016 0.077 0.020 

0.4 0.5 8.7 0.37 388                    

0.5 0.6 9 0.44 446 13 4.6 5.2 4.2 0.07   32.3 0.88 0.90 20 49 4 28 11 0.46 0.019 0.088 0.025 

0.6 0.7 8.9 0.46 458                    

0.7 0.8 9.3 0.57 489                    

B22k 0.8 0.9 9.4 0.56 487 13 4.0 5.4 4.6 0.07   35.4 0.74 0.99 25 48 2 24 10 0.54 0.015 0.086 0.025 

0.9 1 9.6 0.55 445                    

1 1.1 9.6 0.57 449                    

1.1 1.2 9.6 0.56 431 12 4.7 5.7 4.2 0.06   35.0 0.82  27 48 4 21 – 0.57 0.013 0.074 0.030 

1.2 1.3 9.7 0.54 426                    

1.3 1.4 9.7 0.53 400                    

1.4 1.5 9.7 0.52 423                    
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9001 0 0.10 6.5 0.80 0.03 27 – 6 0.17 33 10 0.34 0.14 – 2 
 

 # Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9002 
Soil Name: Bills Hut (Bh) 

 Location: 688900 mE 7471500 mN ZONE 55 

 Described By: Burgess, J Date: 01–Jun–1992 

Landscape: 

 Geology: Ta – deeply weathered Tertiary sedimentary  Substrate Lithology: no record 

  rocks (ferricrete, reticulite, petroreticulite) 

 Landform Pattern: rise Element: hillslope 

 Runoff: slow Permeability: moderately permeable 

 Microrelief: absent Microrelief Component: absent 

 Drainage: well drained Slope: 0.5 % 

 Surface Coarse Fragments: very few < 2%, small pebbles 2–6mm, siltstone 

 Surface Condition: hard setting 

Classifications: 

 ASC: Haplic, Mesotrophic, Red, KANDOSOL, Medium, Non Gravelly, Clay Loamy, Clayey, Very Deep 

 GSG: Red earth PPF: Gn2.11 

Vegetation: 

 Tallest Stratum:  Mid-high woodland (6.01–12m) 

  Lysicarpus angustifolius (budgeroo); Petalostigma pubescens (quinine tree); Alphitonia excelsa (red ash, soapbush, soap  
  tree) 

 Mid Stratum:  Tall sparse shrubland (1.01–3m) 
  Lysicarpus angustifolius (budgeroo); Acacia species 

 Lower Stratum:  Tall open tussock grassland (0.51–1m) 
  Aristida species; Heteropogon contortus (black speargrass) 

 Veg. Association:  Budgeroo (VA26) – uncleared 

Profile Morphology: 

 Horizon Depth (m) Description 
 A1 0.00 to 0.15 Dark reddish brown (5YR33) moist colour; clay loam, fine sandy; very few < 2% small pebbles  
 2–6mm rounded ironstone coarse fragments; weak 10–20mm platy parting to massive structure; 
 dry firm; dry when sampled; diffuse to;  
 B1 0.15 to 0.50 Dark reddish brown (2.5YR34) moist colour; fine sandy light clay; very few < 2% small pebbles  
 2–6mm subrounded ironstone coarse fragments; massive structure; moist very weak;  
 moist when sampled; diffuse to;  
 B2 0.50 to 1.50 Dark red (2.5YR36) moist colour; light clay; very few < 2% small pebbles 2–6mm subrounded  
 ironstone coarse fragments; massive structure; dry firm; moderately moist when  
 sampled. 

 Effective Rooting Depth (ERD): 1.5 m (maximum depth, no restrictions) 

 Plant Available Water Capacity (PAWC): 105 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K             S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.1 6.1 0.02 10 5 3.0 1.4 0.01 0.46   0.2 2.14 0.35 8 61 7 25 7 0.20 0.049 0.324 0.026 

0.1 0.2 5.7 0.02 10                    

B1 0.2 0.3 5.7 0.01 10 4 2.2 1.1 0.01 0.23   0.3 2.00 0.30 8 58 6 30 8 0.13 0.046 0.330 0.025 

0.3 0.4 5.7 0.01 10                    

0.4 0.5 5.9 0.01 10                    

B2 0.5 0.6 6.2 0.01 10 4 2.1 1.5 0.02 0.13   0.5 1.40 0.28 7 55 6 33 8 0.12 0.041 0.326 0.022 

0.6 0.7 6.3 0.01 10                    

0.7 0.8 6.2 0.01 10                    

0.8 0.9 6.2 0.01 10 3 1.6 1.6 0.01 0.13   0.3 1.00 0.18 6 55 6 32 8 0.09 0.037 0.342 0.019 

0.9 1 6.3 0.01 10                    

1 1.1 6.2 0.01 10                    

1.1 1.2 6.1 0.01 10 3 1.2 1.6 0.02 0.13   0.7 0.75  6 55 6 33 – 0.09 0.035 0.342 0.020 

1.2 1.3 6.2 0.01 10                    

1.3 1.4 5.9 0.01 10                    

1.4 1.5 5.7 0.01 10                    
 

 # ECEC/Aqueous Cations @ pH 7 [Methods 15J1,15A1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9002 0 0.10 6.2 1.0 0.05 20 – 3 0.32 15 11 0.50 0.10 – 2 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9003 
Soil Name: Racetrack (Rt) 

 Location: 674100 mE 7473700 mN ZONE 55 

 Described By: Burgess, J Date: 01–Jun–1992 

Landscape: 

 Geology: TQa – unconsolidated sediments (sedimentary origins) Substrate Lithology: unconsolidated material (relict) 

 Landform Pattern: plain Element: plain 

 Runoff: slow Permeability: slowly permeable 

 Microrelief: absent Microrelief Component: absent 

 Drainage: imperfectly drained Slope: 0.5 % 

 Surface Coarse Fragments: no coarse fragments 

 Surface Condition: hard setting, cryptogam surface 

Classifications: 

 ASC: Calcic, Subnatric, Black, SODOSOL, Medium, Non Gravelly, Clay Loamy, Clayey, Very Deep (confidence level 3) 

 GSG: Solodic PPF: Dd1.33 

Vegetation: 

 Tallest Stratum:  Tall open woodland (12.01–20m) 

  Eucalyptus cambageana (Dawson gum, blackbutt) 

 Mid Stratum:  Low open woodland (3.01–6m) 
  Acacia harpophylla (brigalow); Maytenus cunninghamii 

 Lower Stratum:  Mid-high open tussock grassland (0.26–0.5m) 
  Sporobolus caroli (yakka grass, fairy grass); Aristida species 

 Veg. Association:  Brigalow–Dawson gum (VA5) – uncleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A1 0.00 to 0.16 Dark brown (7.5YR34) moist colour; sandy clay loam; weak 10–20mm platy parting to massive 
   structure; dry firm; dry when sampled; abrupt to;  
 A2j 0.16 to 0.17 Greyish brown (10YR52) moist colour, light grey (10YR72) dry colour; abrupt to;  
 B21t 0.17 to 0.50 Dark brown (7.5YR32) moist colour; light medium clay; moderate 50–100mm prismatic parting 
   to moderate 10–20mm angular blocky structure; moderately moist very firm; moderately moist 
   when sampled; clear to;  
 B22 0.50 to 0.80 Brown (10YR43) moist colour; few 2–10% fine < 5mm distinct orange mottles; fine sandy light 
 clay; moderate 10–20mm angular blocky structure; few 2–10% fine <2mm manganiferous  
 soft segregations, very few <2% medium 2–6mm calcareous soft segregations; dry very firm; 
 dry when sampled; diffuse to;  
 B23k 0.80 to 1.50 Brown (10YR53) moist colour; few 2–10% fine < 5mm distinct orange, very few < 2% medium 

 5–15mm faint grey mottles; clay loam, fine sandy; moderate 5–10mm angular blocky  
 structure; many 20–50% medium 2–6mm manganiferous soft segregations, common 10–20% fine 
 <2mm calcareous soft segregations; dry very firm; dry when sampled. 

 Effective Rooting Depth (ERD): N/A 

 Plant Available Water Capacity (PAWC): N/A 

Analytical Data Unavailable 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9004 
Soil Name: Adeline (Ad) 

 Location: 686100 mE 7466600 mN ZONE 55 

 Described By: Burgess, J Date: 02–Jun–1992 

Landscape: 

 Geology: Pw – sandstone, siltstone or mudstone of the  Substrate Lithology: no record 

  Blackwater Group (undifferentiated); often  

  calcareous 

 Landform Pattern: plain Element: plain 

 Runoff: slow Permeability: slowly permeable 

 Microrelief: absent Microrelief Component: absent 

 Drainage: moderately well drained Slope: 1.5 % 

 Surface Coarse Fragments: common 10–20%, medium to large pebbles 6–60mm, silcrete 

 Surface Condition: hard setting 

Classifications: 

 ASC: Calcic, Hypernatric, Brown, SODOSOL, Thin, Moderately Gravelly, Clay Loamy, Clayey, Very Deep 

 GSG: Solodic PPF: Db2.41 

Vegetation: 

 Tallest Stratum:  Mid-high open woodland (6.01–12m) 
  Eucalyptus populnea (poplar box) 

 Mid Stratum:  Low isolated trees (3.01–6m) 
  Cassia brewsteri (Leichhardt bean, bean bush); Alphitonia excelsa (red ash, soapbush, soap tree) 

 Lower Stratum:  Tall tussock grassland (0.51–1m) 

  Bothriochloa species; Aristida species 

 Veg. Association:  Poplar box (VA20) – uncleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A1 0.00 to 0.08 Dark brown (7.5YR34) moist colour; clay loam, sandy; many 20–50% medium pebbles  
 6–20mm subangular silcrete coarse fragments; weak 10–20mm platy parting to massive 
 structure; dry firm; dry when sampled; abrupt to;  
 A2e 0.08 to 0.10 Pale brown (10YR63) moist colour, very pale brown (10YR73) dry colour; 
   many 20–50% medium pebbles 6–20mm subangular silcrete coarse fragments; massive 
   structure; dry weak; dry when sampled; abrupt to;  
 B21t 0.10 to 0.35 Brown (10YR43) moist colour; medium heavy clay; very few < 2% small pebbles 2–6mm  
 subrounded quartz coarse fragments; strong 5–10mm angular blocky structure; moderately  
 moist very firm; moderately moist when sampled; gradual to;  
 B22k 0.35 to 0.70 Dark brown (7.5YR34) moist colour; light medium clay; very few < 2% small pebbles 2–6mm  
 subrounded quartz coarse fragments; strong 5–10mm angular blocky structure; common 10–20% 
 coarse 6–20mm calcareous soft segregations, very few < 2% medium 2–6mm calcareous 
 nodules; moderately moist very firm; moderately moist when sampled; diffuse to;  
 B23 0.70 to 1.50 Yellowish brown (10YR54) moist colour; many 20–50% fine < 5mm distinct orange mottles;  
 medium clay (heavy); moderate 20–50mm prismatic parting to moderate 10–20mm angular 
 blocky structure; few 2–10% medium 2–6mm manganiferous soft segregations, very few < 2% 
 fine <2mm manganiferous nodules; moderately moist very firm; moderately 
 moist when sampled. 

 Effective Rooting Depth (ERD): 0.2 m (ESP >20%) 

 Plant Available Water Capacity (PAWC): 25 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1/A2e 0 0.1 6.6 0.03 14 12 3.0 3.4 0.24 0.25   2.0 0.88 0.64 15 53 14 20 7 0.60 0.034 0.193 0.025 

B21t 0.1 0.2 8.4 0.47 614                    

0.2 0.3 9.3 0.84 892 25 6.2 13 6.9 0.15   27.6 0.48 0.95 10 37 11 44 17 0.57 0.020 0.215 0.027 

0.3 0.4 9.4 0.96 1028                    

B22k 0.4 0.5 9.5 0.94 1027                    

0.5 0.6 9.5 0.97 1095 20 3.6 11 6.9 0.15   34.5 0.33 0.97 11 38 10 43 18 0.47 0.019 0.214 0.030 

0.6 0.7 9.5 0.96 1048                    

B23 0.7 0.8 9 0.80 946                    

0.8 0.9 8.4 0.71 897 22 2.8 12 7.3 0.17   33.2 0.23 0.99 8 40 13 41 17 0.54 0.017 0.212 0.016 

0.9 1 7.5 0.64 827                    

1 1.1 6.1 0.64 848                    

1.1 1.2 5.8 0.61 885 19 1.6 8.1 6.1 0.14   32.1 0.20  8 44 13 33 – 0.58 0.018 0.205 0.014 

1.2 1.3 5.5 0.57 889                    

1.3 1.4 5.4 0.55 853                    

1.4 1.5 5.4 0.52 813                    
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
 

Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9004 0 0.10 6.5 1.4 0.07 20 – 6 0.32 53 49 0.83 0.49 – 2 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9005 
Soil Name: Stateschool (Ss) 

 Location: 693100 mE 7460000 mN ZONE 55 

 Described By: Burgess, J Date: 02–Jun–1992 

Landscape: 

 Geology: Pw – sandstone, siltstone or mudstone of the  Substrate Lithology: shale 

  Blackwater Group (undifferentiated); often  

  calcareous 

 Landform Pattern: rise Element: hillslope 

 Runoff: moderately rapid Permeability: slowly permeable 

 Microrelief: absent Microrelief Component: absent 

 Drainage: moderately well drained Slope: 2 % 

 Surface Coarse Fragments: very few < 2%, medium pebbles 6–20mm, siltstone 

 Surface Condition: hard setting 

Classifications: 

 ASC: Hypocalcic, Subnatric, Black, SODOSOL, Medium, Non Gravelly, Clay Loamy, Clayey, Deep 

 GSG: Solodic PPF: Dd1.33 

Vegetation: 

  Lower Stratum:  Mid-high tussock grassland (0.26–0.5m) 
   Cenchrus ciliaris (buffel grass); Chloris species; Heteropogon contortus (black speargrass) 

 Veg. Association:  Brigalow (VA1) – cleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A1 0.00 to 0.22 Very dark greyish brown (10YR32) moist colour; clay loam; very few < 2% small pebbles  
 2–6mm subangular siltstone coarse fragments; moderate 10–20mm platy parting to massive 
 structure; moderately moist firm; moderately moist when sampled; clear to;  
 A2j 0.22 to 0.25 Dark greyish brown (10YR42) moist colour, very pale brown (10YR73) dry colour; 
   massive structure; moderately moist weak; moderately moist when sampled; abrupt to;  
 B21 0.25 to 0.50 Very dark greyish brown (10YR32) moist colour; few 2–10% fine < 5mm faint orange mottles;  
 medium heavy clay; very few < 2% medium pebbles 6–20mm subangular sandstone coarse  
 fragments; moderate 5–10mm angular blocky structure; moderately moist very firm;  
 moderately moist when sampled; clear to;  
 B22k 0.50 to 1.10 Dark brown (7.5YR34) moist colour; medium heavy clay; moderate 5–10mm angular blocky  
 structure; common 10–20% fine <2mm calcareous nodules, common 10–20%  
 fine <2mm manganiferous nodules; dry strong; dry when sampled; gradual to;  
 BC 1.10 to 1.22 Strong brown (7.5YR46) moist colour; light medium clay; many 20–50% small pebbles  
 2–6mm subangular coarse fragments (same as substrate material); strong 5–10mm angular  
 blocky structure; dry strong; dry when sampled; abrupt to;  
 C 1.22 to 1.30 Light olive brown (2.5Y54) moist colour; very abundant > 90% small pebbles 2–6mm subangular 
 coarse fragments (same as substrate material). 

 Effective Rooting Depth (ERD): 0.5 m (ESP >20%, EC 1:5 >0.95 dS/m) 

 Plant Available Water Capacity (PAWC): 70 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.1 7.4 0.05 10 18 12 4.1 0.23 0.48   1.3 2.93 0.62 14 45 16 28 10 0.64 0.034 0.712 0.030 

0.1 0.2 8.4 0.15 20                    

B21 0.25 0.3 8.3 0.30 76 30 14 13 2.6 0.22   8.7 1.08 0.59 11 28 12 50 17 0.60 0.023 0.949 0.024 

0.3 0.4 9.2 0.42 263 27 9.6 14 3.5 0.19   13.0 0.69 0.68 10 26 12 53 18 0.51 0.023 0.996 0.026 

0.4 0.5 9.2 0.69 671                    

B22k 0.5 0.6 9.2 0.96 841 25 6.6 14 5.3 0.17   21.2 0.47 0.85 11 27 11 52 17 0.48 0.019 0.983 0.023 

0.6 0.7 9.2 1.03 1073                    

0.7 0.8 9.3 1.00 1183                    

0.8 0.9 9.2 1.04 1163 21 8.6 14 5.9 0.24   28.1 0.61 0.94 11 28 12 50 17 0.42 0.022 1.010 0.021 

0.9 1 9.3 1.00 1092                    

1 1.1 9.3 0.95 1015                    

BC 1.1 1.2 9.3 0.97 1065 25 5.2 13 6.3 0.18   25.2 0.40 – 10 28 13 50 – 0.50 0.025 1.160 0.018 

C 1.2 1.3 9.4 0.77 746 18 4.4 11 5.4 0.13   30.0 0.40 0.70 14 30 16 41 14 0.44 0.046 1.580 0.018 
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site #  Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9005 0 0.10 6.8 1.9 0.11 17 – 7 0.46 34 20 0.96 0.72 – 6 

# Air dry data @ 40 C 

 



62 

Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9006 
Soil Name: Red-one (Rn) 

 Location: 692700 mE 7459600 mN ZONE 55 

 Described By: Burgess, J Date: 02–Jun–1992 

Landscape: 

 Geology: Pw – sandstone, siltstone or mudstone of the  Substrate Lithology: sandstone 

  Blackwater Group (undifferentiated); often  

  calcareous 

 Landform Pattern: plain Element: plain 

 Runoff: moderately rapid Permeability: moderately permeable 

 Microrelief: absent Microrelief Component: absent 

 Drainage: well drained Slope: 2 % 

 Surface Coarse Fragments: few 2–10%, medium pebbles 6–20mm, quartz and siltstone 

 Surface Condition: hard setting 

Classifications: 

 ASC: Vertic, Eutrophic, Red, CHROMOSOL, Thin, Slightly Gravelly, Clay Loamy, Clayey, Moderate 

 GSG: No suitable group PPF: Dr2.11 

Vegetation: 

 Tallest Stratum:  Mid-high open woodland (6.01–12m) 
  Eucalyptus crebra (narrow-leaved ironbark); Corymbia dallachyana (ghost gum); Eucalyptus melanophloia (silver-leaved  
  ironbark) 

 Mid Stratum:  Tall sparse shrubland (1.01–3m) 
  Cassia brewsteri (Leichhardt bean, bean bush); Carissa ovata (currant bush, baroom bush) 

 Lower Stratum:  Mid-high open tussock grassland (0.26–0.5m) 
  Bothriochloa species; Cenchrus ciliaris (buffel grass) 

 Veg. Association:  Ironbark–bloodwood–ghost gum (clay soil association) (VA43) – uncleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A1 0.00 to 0.10 Dark reddish brown (5YR33) moist colour; clay loam; weak 10–20mm platy parting to massive 
   structure; dry very firm; dry when sampled; abrupt to;  
 B21 0.10 to 0.24 Dark reddish brown (2.5YR34) moist colour; light medium clay; strong 2–5mm angular blocky  
 structure; moderately moist weak; moderately moist when sampled; gradual to;  
 B22 0.24 to 0.55 Dark red (2.5YR36) moist colour; medium clay; strong 2–5mm lenticular structure; moderately 
 moist very firm; moderately moist when sampled; diffuse to;  
 B3 0.55 to 0.75 Dark reddish brown (2.5YR34) moist colour; medium clay; few 2–10% small pebbles 2–6mm  
 subangular coarse fragments (same as substrate material); moderate 20–50mm lenticular  
 structure; dry very strong; dry when sampled; clear to;  
 C 0.75 to 0.90 Strong brown (7.5YR46) moist colour; very abundant > 90% large pebbles 20–60mm subangular 
 coarse fragments (same as substrate material); weak 10–20mm angular blocky structure. 

 Effective Rooting Depth (ERD): 0.75 m (C horizon) 

 Plant Available Water Capacity (PAWC): 110 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.1 6.6 0.02 10 12 6.9 2.2 0.09 0.68   0.8 3.14 0.64 23 36 15 26 10 0.46 0.038 0.664 0.028 

B21 0.1 0.2 6 0.03 17 15 9.3 1.7 0.11 0.25   0.7 5.47 0.30 19 27 9 48 14 0.31 0.033 0.855 0.027 

0.2 0.3 6.2 0.02 10 22 14 2.1 0.21 0.22   1.0 6.67 0.21 10 17 6 69 20 0.32 0.026 0.987 0.025 

B22 0.3 0.4 6.3 0.02 10 21 15 1.8 0.24 0.18   1.1 8.33 0.25 10 16 6 69 20 0.30 0.023 0.978 0.023 

0.4 0.5 6.6 0.02 10                    

0.5 0.6 6.9 0.02 10 19 16 1.6 0.27 0.21   1.4 10.00 0.26 11 19 7 65 19 0.29 0.022 1.000 0.022 

B3 0.6 0.7 7.1 0.03 10                    

0.7 0.8 7.9 0.13 10 18 17 1.7 0.25 0.10   1.4 10.00 0.39 22 20 9 50 15 0.36 0.036 1.820 0.019 

C 0.8 0.9 8.5 0.13 10 14 14 1.4 0.17 0.07   1.2 10.00 0.34 42 21 6 31 9 0.45 0.061 1.000 0.026 
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9006 0 0.10 7.0 1.1 0.06 18 – 5 0.58 12 43 0.72 0.46 – 3 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9007 
Soil Name: Racetrack (Rt) 

 Location: 679100 mE 7471300 mN ZONE 55 

 Described By: Burgess, J Date: 02–Jun–1992 

Landscape: 

 Geology: TQa – unconsolidated sediments (sedimentary origins) Substrate Lithology: unconsolidated material (relict) 

 Landform Pattern: plain Element: plain 

 Runoff: slow Permeability: very slowly permeable 

 Microrelief: absent Microrelief Component: absent 

 Drainage: moderately well drained Slope: 0.5 % 

 Surface Coarse Fragments: no coarse fragments 

 Surface Condition: hard setting 

Classifications: 

 ASC: Hypocalcic, Mesonatric, Grey, SODOSOL, Medium, Non Gravelly, Clay Loamy, Clayey, Very Deep 

 GSG: Solodized solonetz PPF: Dy2.41 

Vegetation: 

 Tallest Stratum:  Mid-high open forest (6.01–12m) 
  Acacia harpophylla (brigalow); Terminalia oblongata (yellowwood) 

 Mid Stratum:  Mid-high isolated clump of shrubs (0.51–1m) 

  Carissa ovata (currant bush, baroom bush) 

 Lower Stratum:  Low sparse tussock grassland (<0.25) 
  Aristida species; Paspalidium caespitosum (brigalow grass) 

 Veg. Association:  Brigalow–Dawsom gum (VA5) – uncleared 

Profile Morphology: 

  Horizon Depth (m) Description 

 A1 0.00 to 0.12 Very dark greyish brown (10YR32) moist colour; clay loam, sandy; weak 10–20mm platy 
   parting to massive structure; dry firm; dry when sampled; abrupt to;  
 A2e 0.12 to 0.15 Greyish brown (10YR52) moist colour, light grey (10YR71) dry colour; massive 
   structure; abrupt to;  
 B21 0.15 to 0.35 Dark greyish brown (10YR42) moist colour; light clay (heavy); strong 100–200mm columnar 
   parting to weak 10–20mm angular blocky structure; dry strong; dry when sampled; gradual to;  
 B22 0.35 to 0.70 Brown (10YR53) moist colour; light medium clay; moderate 10–20mm angular blocky  
 structure; few 2–10% medium 2–6mm calcareous nodules; dry very  
 firm; dry when sampled; diffuse to;  
 B23k 0.70 to 0.90 Greyish brown (10YR52) moist colour; few 2–10% fine < 5mm faint orange mottles; medium  
 clay; strong 10–20mm polyhedral structure; few 2–10% medium 2–6mm calcareous nodules,  
 very few < 2% medium 2–6mm calcareous soft segregations; dry strong; dry 
 when sampled; clear to;  
 B24 0.90 to 1.40 Greyish brown (10YR52) moist colour; few 2–10% fine < 5mm faint orange mottles; medium  
 clay; strong 10–20mm polyhedral structure; moderately moist strong; moderately  
 moist when sampled; clear to;  
 B25 1.40 to 1.60 Greyish brown (10YR52) moist colour; many 20–50% medium 5–15mm prominent red  
 mottles; medium clay; moderate 10–20mm polyhedral structure; moderately moist very  
 strong; moderately moist when sampled. 

 Effective Rooting Depth (ERD): 0.15 m (ESP >20%, strong columnar structure) 

 Plant Available Water Capacity (PAWC): 25 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.1 5.9 0.02 10 11 4.7 1.8 0.08 0.11   0.7 2.61 0.50 20 44 13 25 5 0.44 0.038 0.100 0.026 

B21 0.15 0.2 7.3 0.17 156                    

0.2 0.3 8.1 0.34 392 17 4.5 6.4 3.6 0.06   21.2 0.70 0.84 15 34 10 39 12 0.44 0.019 0.097 0.018 

0.3 0.4 8.8 0.42 498                    

B22 0.4 0.5 8.9 0.49 562                    

0.5 0.6 9.2 0.57 631 14 3.5 6.2 4.4 0.06   31.4 0.56 0.99 18 40 7 32 11 0.44 0.017 0.087 0.020 

0.6 0.7 9.4 0.69 721                    

B23k 0.7 0.8 9.5 0.69 756                    

0.8 0.9 9 0.70 846 15 3.5 7.3 5.9 0.08   39.3 0.48 0.99 15 40 9 36 13 0.42 0.015 0.096 0.020 

B24 0.9 1 8.9 0.68 836                    

1 1.1 8.9 0.70 865                    

1.1 1.2 8.2 0.61 853 17 2.2 6.5 6.0 0.08   35.3 0.34  14 38 9 36 – 0.47 0.015 0.098 0.016 

1.2 1.3 7.8 0.63 927                    

1.3 1.4 7.4 0.61 771                    

B25 1.4 1.5 6.7 0.59 864                    
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9007 0 0.10 6.0 1.6 0.06 27 – 9 0.15 52 39 0.82 0.29 – 2 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9008 
Soil Name: Wyndham (Wm) 

 Location: 667200 mE 7469100 mN ZONE 55 
 Described By: Burgess, J Date: 03–Jun–1992 

Landscape: 

 Geology: Ta – deeply weathered Tertiary sedimentary  Substrate Lithology: altered detrital sedimentary rock (unidentified) 
   rocks (ferricrete, reticulite, petroreticulite) 
 Landform Pattern: plateau Element: plain 
 Runoff: slow Permeability: very slowly permeable 
 Microrelief: absent Microrelief Component: absent 
 Drainage: imperfectly drained Slope: 1 % 
 Surface Coarse Fragments: no coarse fragments 
 Surface Condition: soft 

Classifications: 

 ASC: Eutrophic, Mottled–mesonatric, Grey, SODOSOL, Thick, Non Gravelly, Sandy, Clayey, Deep 
 GSG: Solodic PPF: Dy5.43 

Vegetation: 

 Tallest Stratum:  Tall open woodland (12.01–20m) 
   Corymbia dallachyana (ghost gum); Corymbia clarksoniana (long-fruited bloodwood); Eucalyptus crebra (narrow-leaved  
   ironbark) 

 Mid Stratum:  Low open woodland (3.01–6m) 
   Melaleuca nervosa (paper barked teatree); Petalostigma pubescens (quinine tree) 

 Lower Stratum:  Tall tussock grassland (0.51–1m) 
   Chrysopogon fallax (golden beardgrass); Aristida species 

 Veg. Association:  Eucalypts with shrubby teatree (VA13) – uncleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A1 0.00 to 0.10 Dark brown (10YR33) moist colour; loamy sand; massive structure; moderately moist very  
 weak; moderately moist when sampled; clear to;  
 A21j 0.10 to 0.40 Yellowish brown (10YR54) moist colour, pale brown (10YR63) dry colour; clayey 
   sand; massive structure; very few < 2% fine <2mm manganiferous nodules; 
   moderately moist very weak; moderately moist when sampled; clear to;  
 A22e 0.40 to 0.54 Pale brown (10YR63) moist colour, very pale brown (10YR73) dry colour; sand; 
   common 10–20% medium pebbles 6–20mm subrounded ironstone coarse fragments; single 
   grain structure; very few < 2% fine <2mm manganiferous nodules; moderately 
   moist loose; moderately moist when sampled; abrupt to;  
 B21t 0.54 to 0.90 Greyish brown (2.5Y52) moist colour; common 10–20% medium 5–15mm prominent  
 yellow mottles; medium clay (heavy); many 20–50% medium pebbles 6–20mm subrounded  
 ironstone coarse fragments; moderate 50–100mm prismatic parting to weak 10–20mm  
 angular blocky structure; dry strong; dry when sampled; diffuse to;  
 B22 0.90 to 1.27 Light olive brown (2.5Y54) moist colour; few 2–10% fine < 5mm faint yellow, few 2–10%  
 medium 5–15mm distinct grey mottles; fine sandy light medium clay; few 2–10% medium  
 pebbles 6–20mm subrounded ironstone coarse fragments; weak 10–20mm angular blocky  
 structure; dry strong; dry when sampled; clear to;  
 BC 1.27 to 1.30 Brown (7.5YR54) moist colour; common 10–20% medium 5–15mm distinct red mottles;  
 abundant 50–90% medium pebbles 6–20mm subangular ironstone coarse fragments. 

 Effective Rooting Depth (ERD): 0.6 m (ESP >20%) 

 Plant Available Water Capacity (PAWC): 50 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations 

# (meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.1 6 0.02 10 4 1.6 0.86 0.04 0.14   1.0 1.86 0.47 33 57 3 8 2 0.50 0.019 0.080 0.022 

A21j 0.1 0.2 5.9 0.01 10                    

0.2 0.3 5.9 0.01 10 2 0.86 0.72 0.01 0.02   0.5 1.19 0.50 31 61 5 5 1 0.40 0.013 0.044 0.016 

0.3 0.4 5.8 0.01 10                    

A22e 0.4 0.5 6.1 0.01 10 1 0.59 0.44 0.01 0.02   1.0 1.34 0.51 31 62 4 5 1 0.20 0.010 0.034 0.014 

B21t 0.54 0.6 7.1 0.14 170 10 0.70 6.2 1.7 0.04   17.0 0.11 0.86 23 43 4 32 10 0.31 0.016 0.094 0.018 

0.6 0.7 7.8 0.23 329 13 0.70 8.0 2.6 0.05   20.0 0.09 0.88 22 40 4 36 11 0.36 0.015 0.119 0.017 

0.7 0.8 8.3 0.33 476                    

0.8 0.9 8.6 0.35 504 16 0.76 10.0 4.0 0.07   25.0 0.08 0.95 22 39 3 36 12 0.44 0.012 0.100 0.016 

B22 0.9 1 8.8 0.39 560                    

1 1.1 8.8 0.46 674                    

1.1 1.2 8.8 0.58 820 19 0.88 12 5.1 0.08   26.8 0.07  22 40 1 35 – 0.54 0.012 0.084 0.014 

BC 1.27 1.3 8.4 0.50 829                    
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9008 0 0.10 6.2 0.60 0.04 15 – 3 0.14 48 6 0.13 0.13 – 3 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9009 
Soil Name: Booroondarra (Bn) 

 Location: 655800 mE 7464000 mN ZONE 55 
 Described By: Burgess, J Date: 03–Jun–1992 

Landscape: 

 Geology: Qa – Quaternary alluvium (associated with  Substrate Lithology: unconsolidated material (alluvial) 
  current streams) 
 Landform Pattern: terraced land Element: terrace plain 
 Runoff: slow Permeability: slowly permeable 
 Microrelief: absent Microrelief Component: absent 
 Drainage: moderately well drained Slope: 0.5 % 
 Surface Coarse Fragments: no coarse fragments 
 Surface Condition: soft 

Classifications: 

 ASC: Haplic, Eutrophic, Red, CHROMOSOL, Very Thick, Non Gravelly, Sandy, Clayey, Very Deep 
 GSG: No suitable group PPF: Dr4.32 

Vegetation: 

 Tallest Stratum:  Tall open woodland (12.01–20m) 
  Corymbia tessellaris (carbeen, Moreton Bay ash); Eucalyptus melanophloia (silver-leaved ironbark);  
  Corymbia clarksoniana (long-fruited bloodwood) 

 Mid Stratum:  Mid-high isolated shrubs (0.51–1m) 
  Grewia latifolia (dog's nuts, dysentery plant); Eucalyptus species 

 Lower Stratum:  Tall open tussock grassland (0.51–1m) 
   Eragrostis species; Bothriochloa species 

  Veg. Association:  Moreton Bay ash (VA23) – uncleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A11 0.00 to 0.25 Dark brown (7.5YR34) moist colour; loamy sand; massive structure; moist very weak; 
 moist when sampled; diffuse to;  
 A12 0.25 to 0.65 Reddish brown (5YR44) moist colour; loamy sand; massive structure; moist very  
 weak; moist when sampled; clear to;  
 A2j 0.65 to 0.75 Loamy sand; massive structure; dry strong; dry when sampled; clear to;  
 A3? 0.75 to 0.85 Yellowish red (5YR46) moist colour; sandy clay loam (light); massive structure; dry  
 strong; dry when sampled; abrupt to;  
 B21t 0.85 to 1.40 Red (2.5YR46) moist colour; few 2–10% fine < 5mm faint grey mottles; medium clay; strong  
 20–50mm prismatic structure; dry very strong; dry when sampled;  
 B22 1.40 to 1.60 Brown (7.5YR44) moist colour; fine sandy light medium clay; weak 10–20mm polyhedral  
 structure; dry very strong; dry when sampled. 

 Effective Rooting Depth (ERD): 1.5 m (maximum depth, no restrictions) 

 Plant Available Water Capacity (PAWC): 90 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A11 0 0.1 6.9 0.03 10 4 2.2 0.75 0.03 0.43   0.8 2.93 0.59 26 62 8 8 2 0.50 0.043 0.620 0.022 

0.1 0.2 8 0.07 10                    

0.2 0.3 8.4 0.10 10 4 4.2 1.2 0.05 0.38   1.3 3.50 0.63 23 63 9 8 3 0.50 0.042 0.700 0.018 

A12 0.3 0.4 8.1 0.05 10 3 2.2 0.76 0.01 0.35   0.3 2.89 0.70 21 65 8 9 3 0.33 0.041 0.728 0.016 

0.4 0.5 7.7 0.02 10                    

0.5 0.6 7.6 0.02 10 2 1.5 0.54 0.01 0.31   0.5 2.78 0.83 17 68 8 9 3 0.22 0.041 0.798 0.015 

A2j 0.6 0.7 7.6 0.02 10 4 1.8 0.67 0.01 0.29   0.3 2.69 0.85 18 64 8 11 3 0.36 0.040 0.815 0.015 

A3? 0.7 0.8 7.6 0.02 10 6 3.7 1.2 0.04 0.42   0.7 3.08 0.86 17 56 6 21 5 0.29 0.051 1.340 0.016 

B21t 0.85 0.9 7.6 0.02 10 10 6.4 1.9 0.08 0.64   0.8 3.37 0.81 12 45 8 35 10 0.29 0.055 2.110 0.017 

0.9 1 7.8 0.02 10 10 6.4 1.9 0.09 0.60   0.9 3.37 0.84 12 48 7 32 10 0.31 0.050 2.010 0.016 

1 1.1 7.9 0.02 10                    

1.1 1.2 7.9 0.02 10 10 5.4 1.8 0.08 0.52   0.8 3.00  13 54 6 25 – 0.40 0.049 1.870 0.016 

1.2 1.3 7.9 0.02 10                    

1.3 1.4 7.9 0.02 10                    

B22 1.4 1.5 7.9 0.02 10                    
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9009 0 0.10 6.7 0.60 0.03 20 – 13 0.37 12 15 0.26 0.46 – 6 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9010 
Soil Name: German (Gm) 

 Location: 656100 mE 7464100 mN ZONE 55 

 Described By: Burgess, J Date: 03–Jun–1992 

Landscape: 

 Geology: Qa – Quaternary alluvium (associated with  Substrate Lithology: unconsolidated material (alluvial) 

  current streams) 

 Landform Pattern: flood plain Element: plain 

 Runoff: very slow Permeability: highly permeable 

 Microrelief: absent Microrelief Component: absent 

 Drainage: well drained Slope: 1.5 % 

 Surface Coarse Fragments: no coarse fragments 

 Surface Condition: soft 

Classifications: 

 ASC: Palic, Regolithic, Leptic, TENOSOL, Very Thick, Non Gravelly, Sandy, Deep 

 GSG: Siliceous sand PPF: Uc5.11 

Vegetation: 

 Mid Stratum:  Low isolated trees (3.01–6m) 
  Corymbia tessellaris (carbeen, Moreton Bay ash); Corymbia clarksoniana (long-fruited bloodwood); Eucalyptus tereticornis  
  (blue gum, forest red gum); Eucalyptus melanophloia (silver-leaved ironbark) 

 Lower Stratum:  Tall open tussock grassland (0.51–1m) 
  Eragrostis species; Aristida species; Cenchrus ciliaris (buffel grass); Heteropogon contortus (black speargrass) 

 Veg. Association:  Blue gum-mixed eucalypts (VA22) – cleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A11 0.00 to 0.30 Dark yellowish brown (10YR34) moist colour; sand; massive structure; moist very  
 weak; moist when sampled; diffuse to;  
 A12 0.30 to 0.70 Brown (7.5YR44) moist colour; sand; massive structure; moist very weak; moist when 
 sampled; diffuse to;  
 A13 0.70 to 1.10 Strong brown (7.5YR56) moist colour; loamy sand; massive structure; dry firm; dry  
 when sampled; clear to;  
 A2j 1.10 to 1.20 Yellowish brown (10YR56) moist colour, very pale brown (10YR74) dry colour; sandy 
   loam; massive structure; dry firm; dry when sampled; abrupt to;  
 2D 1.20 to 1.50 Light olive brown (2.5Y56) moist colour; many 20–50% medium 5–15mm distinct red  
 mottles; sandy light clay; massive structure; dry strong; dry when sampled; abrupt to;  
 3D 1.50 to 1.60 Grey (10YR51) moist colour; many 20–50% medium 5–15mm distinct yellow mottles; fine  
 sandy medium clay; moderate 10–20mm angular blocky structure; dry very strong; dry 
 when sampled. 

 Effective Rooting Depth (ERD): 1.5 m (maximum depth, no restrictions) 

 Plant Available Water Capacity (PAWC): 85 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A11 0 0.1 6.5 0.02 10 4 1.8 0.75 0.01 0.33   0.3 2.40 0.67 26 63 7 6 2 0.67 0.040 0.738 0.021 

0.1 0.2 6.7 0.01 10                    

0.2 0.3 6.9 0.01 10 3 1.6 0.64 0.04 0.33   1.3 2.50 0.63 23 65 7 6 2 0.50 0.036 0.789 0.016 

A12 0.3 0.4 7 0.01 10                    

0.4 0.5 7.1 0.01 10                    

0.5 0.6 7.2 0.02 10 3 1.3 1.1 0.03 0.21   1.0 1.18 0.87 21 68 7 3 2 1.00 0.030 0.742 0.015 

0.6 0.7 7.3 0.02 10                    

A13 0.7 0.8 7.3 0.01 10                    

0.8 0.9 7.4 0.01 10 2 1.4 0.49 0.01 0.18   0.5 2.86 0.93 19 70 6 5 2 0.40 0.030 0.780 0.014 

0.9 1 7.4 0.01 10                    

1 1.1 7.5 0.01 10                    

A2j 1.1 1.2 7.5 0.01 10 2 1.5 0.68 0.02 0.15   1.0 2.21 – 19 68 7 6 – 0.33 0.031 0.835 0.014 

2D 1.2 1.3 7.7 0.02 10                    

1.3 1.4 7.5 0.03 10                    

1.4 1.5 7.2 0.03 12 10 4.0 2.4 0.03 0.21   0.3 1.67 0.96 19 51 3 25 8 0.40 0.031 1.660 0.016 

3D 1.5 1.6 6.7 0.05 26 11 5.2 3.0 0.05 0.26   0.5 1.73 0.93 12 45 13 29 10 0.38 0.035 1.920 0.017 
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9010 0 0.10 6.6 0.5 0.03 17 – 4 0.41 12 12 0.22 0.50 – 6 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9011 
Soil Name: Cherwell (Cw) 

 Location: 652100 mE 7475900 mN ZONE 55 

 Described By: Burgess, J Date: 04–Jun–1992 

Landscape: 

 Geology: Pb – sandstone, siltstone or mudstone of the  Substrate Lithology: quartzose sandstone 

  Back Creek Group (undifferentiated) 

 Landform Pattern: rise Element: hillslope 

 Runoff: slow Permeability: highly permeable 

 Microrelief: absent Microrelief Component: absent 

 Drainage: moderately well drained Slope: 1.5 % 

 Surface Coarse Fragments: no coarse fragments 

 Surface Condition: loose 

Classifications: 

 ASC: Basic, Lithic, Leptic, RUDOSOL, Non Gravelly, Sandy, Shallow 

 GSG: Siliceous sand PPF: Uc1.21 

Vegetation: 

 Tallest Stratum:  Mid-high open woodland (6.01–12m) 
  Corymbia clarksoniana (long-fruited bloodwood); Alphitonia excelsa (red ash, soapbush, soap tree); Petalostigma  
  pubescens (quinine tree); Melaleuca nervosa (paper barked teatree) 

 Mid Stratum:  Dwarf open woodland (1.01–3m) 
  Melaleuca nervosa (paper barked teatree); Petalostigma pubescens (quinine tree) 

 Lower Stratum:  Mid-high open tussock grassland (0.26–0.5m) 
  Aristida species 

  Veg. Association:  Eucalypts with shrubby teatree (VA13) – uncleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A11 0.00 to 0.25 Very dark greyish brown (10YR32) moist colour; coarse sand; single grain structure;  
 moderately moist loose; moderately moist when sampled; diffuse to;  
 A12 0.25 to 0.60 Yellowish brown (10YR54) moist colour; common 10–20% medium 5–15mm faint orange  
 mottles; coarse sand; few 2–10% small pebbles 2–6mm subangular coarse fragments (same as substrate  
 material); single grain structure; moderately moist loose; moderately 
 moist when sampled. 

 Effective Rooting Depth (ERD): 0.6 m (R horizon) 

 Plant Available Water Capacity (PAWC): 50 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations 

# (meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A11 0 0.1 5.7 0.02 10 4 0.93 0.47 0.01 0.14   0.3 1.98 0.75 68 26 2 4 1 1.00 0.018 0.223 0.018 

0.1 0.2 5.7 0.01 10                    

0.2 0.3 5.6 0.01 10 2 0.44 0.18 0.01 0.06   0.5 2.44 0.67 64 30 3 4 1 0.50 0.016 0.277 0.015 

A12 0.3 0.4 5.5 0.01 10                    

0.4 0.5 5.3 0.01 10                    

0.5 0.6 5.3 0.01 10 2 0.21 0.20 0.01 0.04   0.5 1.05 0.70 54 36 5 7 2 0.29 0.016 0.350 0.015 
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9011 0 0.10 5.7 0.60 0.02 30 – 3 0.15 31 5 0.08 0.16 – 3 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9012 
Soil Name: Roper (Rp) 

 Location: 661900 mE 7473500 mN ZONE 55 

 Described By: Burgess, J Date: 04–Jun–1992 

Landscape: 

 Geology: Qa – Quaternary alluvium (associated with  Substrate Lithology: unconsolidated material (alluvial) 

  current streams) 

 Landform Pattern: alluvial plain Element: plain 

 Runoff: slow Permeability: slowly permeable 

 Microrelief: absent Microrelief Component: absent 

 Drainage: moderately well drained Slope: 1 % 

 Surface Coarse Fragments: no coarse fragments 

 Surface Condition: hard setting 

Classifications: 

 ASC: Sodic, Hypocalcic, Black, CHROMOSOL, Medium, Non Gravelly, Clay Loamy, Clayey, Deep 

 GSG: No suitable group PPF: Dd1.33 

Vegetation: 

 Tallest Stratum:  Tall woodland (12.01–20m) 

  Eucalyptus melanophloia (silver-leaved ironbark); Corymbia tessellaris (carbeen, Moreton Bay ash);  
  Corymbia clarksoniana (long-fruited bloodwood) 

 Mid Stratum:  Low open woodland (3.01–6m) 
  Acacia salicina (sally wattle, cooba); Flindersia dissosperma (scrub leopardwood) 

 Lower Stratum:  Low open tussock grassland (<0.25) 
  Bothriochloa species; Heteropogon contortus (black speargrass) 

 Veg. Association:  Silver-leaved ironbark (VA17) – uncleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A1 0.00 to 0.20 Very dark greyish brown (10YR32) moist colour; fine sandy clay loam; weak 10–20mm 
   subangular blocky parting to massive structure; dry firm; dry when sampled; clear to;  
 A2j 0.20 to 0.25 Dark greyish brown (10YR42) moist colour, very pale brown (10YR73) dry colour; 
   fine sandy clay loam (light); massive structure; dry firm; dry when sampled; abrupt to;  
 B21 0.25 to 0.65 Very dark greyish brown (10YR32) moist colour; fine sandy medium clay; moderate 5–10mm  
 angular blocky structure; moderately moist very strong; moderately moist when  
 sampled; clear to;  
 B22k 0.65 to 1.00 Dark brown (10YR33) moist colour; fine sandy medium clay; strong 5–10mm angular blocky  
 structure; common 10–20% medium 2–6mm calcareous nodules; dry  
 strong; dry when sampled; clear to;  
 B23 1.00 to 1.30 Dark brown (10YR33) moist colour; few 2–10% fine <5mm faint orange mottles; fine sandy  
 light clay; strong 5–10mm angular blocky structure; very few < 2% fine <2mm manganiferous  
 soft segregations; dry strong; dry when sampled; abrupt to;  
 2D 1.30 to 1.50 Brown (7.5YR44) moist colour; common 10–20% medium 5–15mm faint orange mottles;  
 sandy clay loam; weak 10–20mm angular blocky structure; few 2–10% fine <2mm  
 manganiferous soft segregations; dry strong; dry when sampled. 

 Effective Rooting Depth (ERD): 1.5 m (maximum depth, no restrictions) 

 Plant Available Water Capacity (PAWC): 115 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.1 6.6 0.03 10 11 5.0 2.2 0.05 0.62   0.5 2.27 0.63 12 62 15 16 5 0.69 0.081 1.000 0.027 

0.1 0.2 6.5 0.03 10                    

B21 0.25 0.3 6.4 0.06 33 18 6.3 4.9 0.65 0.74   3.6 1.29 0.62 10 45 13 36 11 0.50 0.073 1.470 0.024 

0.3 0.4 6.9 0.09 38 25 9.1 7.6 1.1 0.96   4.4 1.20 0.66 8 36 12 48 16 0.52 0.055 1.730 0.028 

0.4 0.5 7.4 0.13 71                    

0.5 0.6 8.2 0.18 133 27 11 9.5 1.6 0.90   5.9 1.16 0.81 6 40 13 43 15 0.63 0.062 1.650 0.032 

0.6 0.7 8.9 0.33 185                    

B22k 0.7 0.8 9 0.37 206                    

0.8 0.9 9 0.40 219 25 11 9.0 1.9 0.74   7.6 1.22 0.53 8 44 14 36 12 0.69 0.072 1.610 0.039 

0.9 1 9 0.37 224                    

B23 1 1.1 8.7 0.31 238                    

1.1 1.2 8.7 0.27 247 18 8.2 6.8 1.7 0.60   9.4 1.21 – 13 50 10 28 – 0.64 0.063 1.370 0.028 

1.2 1.3 8.7 0.23 230                    

2D 1.3 1.4 8.8 0.21 221                    

1.4 1.5 8.9 0.20 212 12 5.5 4.4 1.2 0.45   10.0 1.25 0.99 21 52 5 21 7 0.57 0.049 1.090 0.019 
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9012 0 0.10 6.5 2.1 0.07 30 – 52 0.75 79 20 0.41 1.5 – 4 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9013 
Soil Name: Parrot (Pr) 

 Location: 663100 mE 7472900 mN ZONE 55 

 Described By: Burgess, J Date: 04–Jun–1992 

Landscape: 

 Geology: Qa – Quaternary alluvium (associated with  Substrate Lithology: unconsolidated material (alluvial) 

  current streams) 

 Landform Pattern: alluvial plain Element: plain 

 Runoff: slow Permeability: very slowly permeable 

 Microrelief: absent Microrelief Component: absent 

 Drainage: moderately well drained Slope: 1 % 

 Surface Coarse Fragments: no coarse fragments 

 Surface Condition: soft 

Classifications: 

 ASC: Haplic, Eutrophic, Brown, CHROMOSOL, Thick, Non Gravelly, Sandy, Clayey, Deep 

 GSG: Solodic PPF: Db4.32 

Vegetation: 

 Tallest Stratum:  Tall woodland (12.01–20m) 

  Eucalyptus populnea (poplar box); Corymbia tessellaris (carbeen, Moreton Bay ash) 

 Mid Stratum:  Low isolated trees (3.01–6m) 
  Hakea lorea (bootlace oak) 

 Lower Stratum:  Low open tussock grassland (<0.25) 
  Heteropogon contortus (black speargrass); Eragrostis species 

 Veg. Association:  Poplar box–bloodwood–Moreton Bay ash (VA33) – uncleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A1 0.00 to 0.35 Dark brown (10YR33) moist colour; loamy sand; massive structure; dry firm; dry when 
 sampled; gradual to;  
 A2j 0.35 to 0.50 Brown (10YR43) moist colour, pale brown (10YR63) dry colour; loamy 
   sand; massive structure; dry firm; dry when sampled; abrupt to;  
 B21t 0.50 to 1.05 Dark brown (7.5YR34) to brown (10YR43) moist colours; common 10–20% medium 
   5–15mm faint orange mottles; fine sandy light medium clay, light; moderate 20–50mm  
   prismatic parting to moderate 10–20mm angular blocky structure; dry strong; dry when sampled;  
   clear to;  
 2D1 1.05 to 1.30 Dark brown (10YR33) moist colour; very few < 2% fine < 5mm faint orange mottles; sandy loam; 
   weak 10–20mm angular blocky structure; dry strong; dry when sampled; abrupt to;  
 2D2 1.30 to 1.37 Dark yellowish brown (10YR44) moist colour; loamy sand; weak 5–10mm angular blocky  
 structure; dry strong; dry when sampled; abrupt to;  
 3D 1.37 to 1.50 Very dark greyish brown (10YR32) moist colour; common 10–20% medium 5–15mm  
 distinct dark mottles; clay loam, fine sandy; moderate 5–10mm angular blocky structure; dry  
 strong; dry when sampled. 

 Effective Rooting Depth (ERD): 1.5 m (maximum depth, no restrictions) 

 Plant Available Water Capacity (PAWC): 100 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.1 6.3 0.02 10 8 4.0 1.1 0.04 0.40   0.5 3.64 0.62 16 69 9 8 3 1.00 0.049 0.749 0.025 

0.1 0.2 6.5 0.02 10                    

0.2 0.3 6.6 0.02 10 5 2.8 1.2 0.05 0.29   1.0 2.33 0.60 13 71 10 9 2 0.56 0.035 0.788 0.018 

0.3 0.4 6.7 0.01 10                    

A2j 0.4 0.5 6.6 0.01 10 6 2.4 1.3 0.05 0.21   0.8 1.85 0.69 12 73 10 9 2 0.67 0.032 0.774 0.016 

B21t 0.5 0.6 6 0.04 26 20 5.9 4.5 0.63 0.45   3.2 1.31 0.66 7 56 6 33 11 0.61 0.058 1.310 0.021 

0.6 0.7 6.2 0.06 30 24 6.8 5.2 0.82 0.43   3.4 1.31 0.67 5 56 8 33 11 0.73 0.073 1.370 0.021 

0.7 0.8 6.2 0.08 72                    

0.8 0.9 6.3 0.11 115 22 8.3 6.0 1.1 0.43   5.0 1.38 0.71 3 53 11 35 12 0.63 0.063 1.340 0.023 

0.9 1 6.6 0.09 101                    

1 1.1 7 0.07 75                    

2D1 1.1 1.2 7.4 0.07 72 11 4.2 3.1 0.59 0.18   5.4 1.35 – 18 63 2 15 – 0.73 0.046 0.915 0.016 

1.2 1.3 7.3 0.07 78                    

2D2 1.3 1.4 7.5 0.10 123 13 5.2 3.7 0.86 0.22   6.6 1.41 0.90 16 63 4 16 6 0.81 0.050 0.997 0.017 

3D 1.4 1.5 7.5 0.14 177 15 6.4 4.5 1.1 0.26   7.3 1.42 0.90 10 61 6 22 8 0.68 0.050 1.110 0.019 
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9013 0 0.10 6.8 0.90 0.03 30 – 16 0.41 19 10 0.20 0.32 – 2 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9014 
Soil Name: Honeycomb (Hy) 

 Location: 689700 mE 7459500 mN ZONE 55 
 Described By: Burgess, J Date: 05–Jun–1992 

Landscape: 

 Geology: Qa – Quaternary alluvium (associated with  Substrate Lithology: unconsolidated material (alluvial) 
  current streams) 
 Landform Pattern: flood plain Element: plain 
 Runoff: slow Permeability: slowly permeable 
 Microrelief: absent Microrelief Component: absent 
 Drainage: moderately well drained Slope: 0.5 % 
 Surface Coarse Fragments: no coarse fragments 
 Surface Condition: hard setting 

Classifications: 

 ASC: Eutrophic, Subnatric, Black, SODOSOL, Thin, Non Gravelly, Clay Loamy, Clayey, Moderate 
 GSG: No suitable group PPF: Dd1.13 

Vegetation: 

 Tallest Stratum:  Tall open woodland (12.01–20m) 
  Acacia harpophylla (brigalow); Eucalyptus tereticornis (blue gum, forest red gum); Acacia salicina (sally wattle, cooba) 

 Mid Stratum:  Mid-high open woodland (6.01–12m) 
  Cassia brewsteri (Leichhardt bean, bean bush); Lysiphyllum species; Acacia harpophylla (brigalow); Acacia salicina (sally  
  wattle, cooba) 

 Lower Stratum:  Low sparse tussock grassland (<0.25) 
  Bothriochloa species; Sporobolus caroli (yakka grass, fairy grass) 

 Veg. Association:  Shrubby poplar box (VA7) – uncleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A1 0.00 to 0.10 Very dark greyish brown (10YR32) moist colour; clay loam, fine sandy (heavy); moderate  
   10–20mm angular blocky parting to moderate 5–10mm angular blocky structure; dry strong; 
   dry when sampled; clear to;  
 B21t 0.10 to 0.30 Very dark grey (10YR31) moist colour; fine sandy light medium clay; strong 5–10mm angular  
 blocky structure; dry very firm; dry when sampled; clear to;  
 B22 0.30 to 0.90 Very dark greyish brown (10YR32) moist colour; fine sandy light clay; moderate 20–50mm 
   prismatic parting to weak 5–10mm angular blocky structure; dry strong; dry when sampled;  
   gradual to;  
 2D 0.90 to 1.40 Dark brown (10YR33) moist colour; very few < 2% fine < 5mm faint orange mottles; sandy light  
 medium clay; few 2–10% small pebbles 2–6mm subrounded siltstone coarse fragments; weak 
 5–10mm angular blocky structure; moderately moist firm; moderately moist when  
 sampled; clear to;  
 3Dk 1.40 to 1.55 Dark greyish brown (10YR42) moist colour; very few < 2% fine < 5mm faint orange mottles;  
 coarse sandy light clay; few 2–10% small pebbles 2–6mm subrounded siltstone coarse  
 fragments; weak 5–10mm polyhedral structure; few 2–10% medium 2–6mm calcareous  
 nodules; moderately moist firm; moderately moist when sampled; clear to; 
 4D 1.55 to 1.60 Dark greyish brown (10YR42) moist colour; very few < 2% fine < 5mm faint orange mottles;  
 sandy light clay; few 2–10% small pebbles 2–6mm subrounded siltstone coarse fragments;  
 weak 10–20mm prismatic parting to moderate 5–10mm polyhedral structure; moderately moist 
 very firm; moderately moist when sampled. 

 Effective Rooting Depth (ERD): 0.5 m (ESP >20%) 

 Plant Available Water Capacity (PAWC): 60 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.1 7 0.07 12 20 9.9 4.5 0.41 0.65   2.1 2.20 0.65 8 48 22 27 9 0.74 0.061 1.030 0.034 

B21t 0.1 0.2 7.7 0.05 13                    

0.2 0.3 8.2 0.07 23 21 10 4.7 1.8 0.18   8.6 2.13 0.71 7 52 15 29 9 0.72 0.040 0.928 0.024 

B22 0.3 0.4 8.7 0.10 49                    

0.4 0.5 9 0.24 214                    

0.5 0.6 9.1 0.49 500 17 7.9 4.6 6.0 0.23   35.3 1.72 0.93 10 47 15 33 12 0.52 0.037 0.978 0.027 

0.6 0.7 9 0.75 843                    

0.7 0.8 9.1 0.85 893                    

0.8 0.9 9 0.90 1040 14 4.3 3.7 5.2 0.20   37.1 1.16 0.96 16 53 6 26 9 0.54 0.032 0.814 0.033 

2D 0.9 1 8.9 1.07 1327                    

1 1.1 8.8 1.25 1569                    

1.1 1.2 8.9 1.35 1830 16 4.5 5.4 5.5 0.18   34.4 0.83 – 20 48 7 26 – 0.62 0.032 0.929 0.038 

1.2 1.3 8.8 1.35 1798                    

1.3 1.4 9.1 1.30 1767                    

3Dk 1.4 1.5 9.1 1.36 1796 15 5.1 6.3 4.5 0.18   30.0 0.81 0.96 16 50 7 25 9 0.60 0.030 0.843 0.032 

4D 1.5 1.6 9.1 1.36 1730 16 4.2 6.8 4.5 0.18   28.1 0.62 0.97 18 46 9 26 9 0.62 0.030 0.903 0.035 
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9014 0 0.10 7.0 1.6 0.11 15 – 20 0.65 37 26 1.3 0.93 – 5 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9015 
Soil Name: Farlane (Fr) 

 Location: 688600 mE 7462200 mN ZONE 55 
 Described By: Burgess, J Date: 05–Jun–1992 

Landscape: 

 Geology: P – undifferentiated, sandstone, siltstone or mudstone Substrate Lithology: siltstone 
  of the Blackwater Group (Pw) and/or Back Creek  
  Group (Pb); probably of marine origins 
 Landform Pattern: plain Element: plain 
 Runoff: slow Permeability: very slowly permeable 
 Microrelief: melonhole gilgai – VI 0.6 m, HI 50 m Microrelief Component: shelf 
 Drainage: moderately well drained Slope: 0.1 % 
 Surface Coarse Fragments: few 2–10%, medium pebbles 6–20mm, siltstone 
 Surface Condition: periodic cracking, surface flake, firm 

Classifications: 

 ASC: Epicalcareous–endohypersodic, Epipedal, Black, VERTOSOL, Slightly Gravelly, Medium Fine, Medium Fine, Very Deep 
 GSG: Grey clay PPF: Ug5.15 

Vegetation: 

 Tallest Stratum:  Mid-high open forest (6.01–12m) 

  Acacia harpophylla (brigalow); Lysiphyllum species 

 Mid Stratum:  Tall sparse shrubland (1.01–3m) 
  Terminalia oblongata (yellowwood) 

 Lower Stratum:  Low isolated tussock grasses (<0.25) 
  Sporobolus caroli (yakka grass, fairy grass); Paspalidium caespitosum (brigalow grass) 

 Veg. Association:  Brigalow with shrubs (VA8) – uncleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A11 0.00 to 0.03 Very dark brown (10YR22) moist colour; fine sandy clay; moderate 5–10mm angular blocky 
   parting to strong <2mm granular structure; dry very weak; dry when sampled; abrupt to;  
 A12 0.03 to 0.15 Very dark brown (10YR22) moist colour; medium clay; very few < 2% small pebbles 2–6mm  
 subangular siltstone coarse fragments; strong 10–20mm subangular blocky structure; dry  
 strong; dry when sampled; abrupt to;  
 B21k 0.15 to 0.40 Very dark grey (10YR31) moist colour; light medium clay; few 2–10% small pebbles 2–6mm  
 subangular siltstone coarse fragments; strong 2–5mm angular blocky structure; common  
 10–20% fine <2mm calcareous nodules; moderately moist very firm;  
 moderately moist when sampled; gradual to;  
 B22 0.40 to 1.00 Olive brown (2.5Y44) moist colour; light medium clay; common 10–20% small pebbles  
 2–6mm subangular siltstone coarse fragments; moderate 20–50mm lenticular parting to  
 moderate 2–5mm lenticular structure; few 2–10% fine <2mm calcareous nodules; 
 moderately moist strong; moderately moist when sampled; diffuse to;  
 BC? 1.00 to 1.60 Light olive brown (2.5Y54) moist colour; few 2–10% fine < 5mm distinct dark, few 2–10%  
 fine < 5mm distinct grey mottles; fine sandy medium clay; many 20–50% small pebbles  
 2–6mm subangular coarse fragments (same as substrate material); strong 20–50mm lenticular  
 structure; very few < 2% fine <2mm calcareous nodules; moderately moist  
 strong; moderately moist when sampled. 

 Effective Rooting Depth (ERD): 0.2 m (Cl >1000 ppm, EC 1:5 >1.0 dS/m) 

 Plant Available Water Capacity (PAWC): 40 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations 

# (meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A11 0 0.03 6.9 0.15 10 43 25 3.5 0.15 1.6   0.3 7.14 0.29 17 28 15 37 16 1.16 0.085 0.793 0.141 

A12 0.03 0.1 8 0.32 87 44 29 7.5 0.66 1.1   1.5 3.87 0.37 10 24 15 53 18 0.83 0.052 0.784 0.060 

0.1 0.2 8.3 0.65 643                    

B21k 0.2 0.3 8.6 1.24 1385 41 21 11 4.5 0.31   11.0 1.91 0.55 8 22 18 55 18 0.75 0.029 0.700 0.064 

0.3 0.4 8.5 1.47 1706                    

B22 0.4 0.5 8.5 1.62 2036                    

0.5 0.6 8.4 1.75 2211 38 20 12 6.4 0.29   16.8 1.67 0.65 6 22 17 55 19 0.69 0.023 0.850 0.053 

0.6 0.7 8.4 1.79 2243                    

0.7 0.8 8.5 1.84 2289                    

0.8 0.9 8.6 1.70 2280 40 18 11 7.3 0.23   18.3 1.64 0.81 5 19 18 54 19 0.74 0.024 0.906 0.042 

0.9 1 8.6 1.71 2309                    

BC? 1 1.1 8.5 1.77 2472                    

1.1 1.2 8.4 1.82 2468 37 17 11 7.1 0.26   19.2 1.55 – 6 19 18 57 – 0.65 0.023 0.903 0.040 

1.2 1.3 8.4 1.76 2582                    

1.3 1.4 8.3 1.84 2679                    

1.4 1.5 8.2 1.89 2689                    

1.5 1.6 8.2 1.86 2779                    
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9015 0 0.10 7.9 2.8 0.18 16 – 18 0.99 16 14 1.2 0.68 – 6 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9016 
Soil Name: Farlane (Fr) 
 Location: 688600 mE 7462200 mN ZONE 55 
 Described By: Burgess, J Date: 05–Jun–1992 

Landscape: 
 Geology: P – undifferentiated, sandstone, siltstone or mudstone Substrate Lithology: siltstone 

  of the Blackwater Group (Pw) and/or Back Creek  
  Group (Pb); probably of marine origins 
 Landform Pattern: plain Element: plain 
 Runoff: very slow Permeability: very slowly permeable 
 Microrelief: melonhole gilgai – VI 0.6 m, HI 50 m Microrelief Component: depression 
 Drainage: poorly drained Slope: 1 % 
 Surface Coarse Fragments: few 2–10%, large pebbles 20–60mm, siltstone and silcrete 
 Surface Condition: periodic cracking, self-mulching, surface flake 

Classifications: 
 ASC: Epicalcareous–endohypersodic, Self-mulching, Black, VERTOSOL, Slightly Gravelly, Medium Fine, Medium Fine, Very Deep 
 GSG: Grey clay PPF: Ug5.13 

Vegetation: 
 Tallest Stratum:  Mid-high open forest (6.01–12m) 
  Acacia harpophylla (brigalow); Lysiphyllum species 

 Mid Stratum:  Tall sparse shrubland (1.01–3m) 
  Terminalia oblongata (yellowwood) 

 Lower Stratum:  Low isolated tussock grasses (<0.25) 
  Sporobolus caroli (yakka grass, fairy grass); Paspalidium caespitosum (brigalow grass) 

 Veg. Association:  Brigalow with shrubs (VA8) – uncleared 

Profile Morphology: 
  Horizon Depth (m) Description 
 A11 0.00 to 0.03 Very dark grey (10YR31) moist colour; light medium clay; very few < 2% small pebbles 2–6mm  
 subangular siltstone coarse fragments; strong 5–10mm angular blocky structure; dry  
 weak; dry when sampled; abrupt to;  
 A12 0.03 to 0.20 Very dark grey (10YR31) moist colour; medium heavy clay; very few < 2% small pebbles  
 2–6mm subangular siltstone coarse fragments; strong 20–50mm angular blocky parting to moderate 
 5–10mm angular blocky structure; few 2–10% fine <2mm calcareous nodules; dry very 
 firm; dry when sampled; clear to;  
 B21k 0.20 to 0.50 Very dark greyish brown (2.5Y32) moist colour; medium clay, heavy; few 2–10% small  
 pebbles 2–6mm subangular siltstone coarse fragments; moderate 20–50mm lenticular parting to 
 moderate 5–10mm lenticular structure; common 10–20% fine <2mm calcareous nodules 
 segregations; dry strong; dry when sampled; gradual to;  
 B22 0.50 to 0.80 Very dark greyish brown (2.5Y32) moist colour; medium clay; few 2–10% small pebbles  
 2–6mm subangular siltstone coarse fragments; moderate 10–20mm lenticular structure; few  
 2–10% fine <2mm calcareous nodules; moderately moist strong;  
 moderately moist when sampled; diffuse to;  
 BC? 0.80 to 1.60 Dark greyish brown (2.5Y43) moist colour; common 10–20% medium 5–15mm distinct  
 yellow mottles; light medium clay; common 10–20% small pebbles 2–6mm subangular same  
 as substrate material coarse fragments; moderate 20–50mm lenticular parting to moderate 
 5–10mm lenticular structure; very few < 2% fine <2mm calcareous nodules;  
 moderately moist very firm; moderately moist when sampled. 

 Effective Rooting Depth (ERD): 0.7 m (Cl >1000 ppm, EC 1:5 >0.85 dS/m) 

 Plant Available Water Capacity (PAWC): 85 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations 

# (meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A11 0 0.03 7.5 0.08 10 43 29 3.8 0.18 0.83   0.4 7.63 0.45 15 32 10 46 15 0.93 0.053 0.706 0.042 

A12 0.03 0.1 8.4 0.16 10 38 32 3.4 0.21 0.74   0.6 9.41 0.46 15 32 11 44 15 0.86 0.053 0.730 0.041 

0.1 0.2 8.5 0.17 10                    

B21k 0.2 0.3 8.6 0.15 10 36 29 4.6 0.37 0.52   1.0 6.30 0.53 14 33 11 43 15 0.84 0.043 0.735 0.036 

0.3 0.4 8.8 0.18 14                    

0.4 0.5 8.9 0.27 102                    

B22 0.5 0.6 8.9 0.53 452 34 23 8.6 3.0 0.32   8.8 2.67 0.71 13 37 9 40 16 0.85 0.032 0.726 0.037 

0.6 0.7 8.8 0.83 878                    

0.7 0.8 8.6 1.00 1257                    

BC? 0.8 0.9 8.7 1.21 1394 35 20 10 5.5 0.26   15.7 2.00 0.64 6 24 10 57 16 0.61 0.027 0.732 0.049 

0.9 1 8.7 1.29 1498                    

1 1.1 8.7 1.38 1627                    

1.1 1.2 8.8 1.45 1772 33 19 11 7.2 0.23   21.8 1.73 – 7 21 14 60 – 0.55 0.024 0.768 0.046 

1.2 1.3 8.7 1.50 1959                    

1.3 1.4 8.7 1.50 2006                    

1.4 1.5 8.7 1.56 2129                    

1.5 1.6 8.7 1.64 2311                    
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9016 0 0.10 7.8 2.2 0.13 17 – 45 0.77 55  2.5 1.6 – 5 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9017 
Soil Name: Bills Hut (Bh) 

 Location: 711800 mE 7463700 mN ZONE 55 

 Described By: Burgess, J Date: 25–Apr–1991 

Landscape: 

 Geology: Ta – deeply weathered Tertiary sedimentary  Substrate Lithology: no record 

  rocks (ferricrete, reticulite, petroreticulite) 

 Landform Pattern: plateau Element: plain 

 Runoff: slow Permeability: moderately permeable 

 Microrelief: absent Microrelief Component: absent 

 Drainage: well drained Slope: 0.5 % 

 Surface Coarse Fragments: no coarse fragments 

 Surface Condition: hard setting 

Classifications: 

 ASC: Haplic, Mesotrophic, Red, KANDOSOL, Thin, Non Gravelly, Clay Loamy, Clay Loamy, Very Deep 

 GSG: Red earth PPF: Um5.52 

Vegetation: 
 Tallest Stratum:  Mid-high woodland (6.01–12m) 

  Eucalyptus crebra (narrow-leaved ironbark); Corymbia clarksoniana (long-fruited bloodwood); Alphitonia excelsa (red ash,  
  soapbush, soap tree) 

 Mid Stratum:  Tall isolated shrubs (1.01–3m) 
  Acacia species; Petalostigma pubescens (quinine tree) 

 Lower Stratum:  Tall open tussock grassland (0.51–1m) 
  Themeda triandra (kangaroo grass); Bothriochloa decipiens (pitted bluegrass) 

 Veg. Association:  Narrow-leaved ironbark (VA12) – uncleared 

Profile Morphology: 
  Horizon Depth (m) Description 
 A1 0.00 to 0.08 Dark reddish brown (5YR33) moist colour; clay loam; weak 5–10mm angular blocky structure;  
 dry very firm; dry when sampled; clear to;  
 B21 0.08 to 0.45 Dark reddish brown (2.5YR34) moist colour; clay loam (heavy); massive structure; dry  
 firm; dry when sampled; diffuse to;  
 B22 0.45 to 1.60 Dark red (2.5YR36) moist colour; fine sandy clay loam; massive structure; moderately moist  
 firm; moderately moist when sampled. 

 Effective Rooting Depth (ERD): 1.5 m (maximum depth, no restrictions) 

 Plant Available Water Capacity (PAWC): 115 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations 

# (meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.08 6.2 0.03 21 7 3.9 2.9 0.01 0.58   0.1 1.34 0.27 7 59 12 19 9 0.37 0.039 0.174 0.030 

B21 0.1 0.2 5.7 0.02 10                    

0.2 0.3 5.6 0.01 10 4 1.5 1.9 0.01 0.23   0.3 0.79 0.26 8 42 15 37 10 0.11 0.028 0.152 0.023 

0.3 0.4 5.4 0.02 10                    

0.4 0.5 5.5 0.02 10                    

B22 0.5 0.6 5.6 0.01 10 4 1.5 2.8 0.03 0.10   0.8 0.54 – 7 50 13 33 11 0.12 0.023 0.143 0.024 

0.6 0.7 5.6 0.01 10                    

0.7 0.8 5.7 0.01 10                    

0.8 0.9 5.8 0.01 10 4 1.1 3.0 0.08 0.09   2.0 0.37 – 6 50 13 32 12 0.13 0.021 0.138 0.023 

0.9 1 5.7 0.01 10                    

1 1.1 5.7 0.01 10                    

1.1 1.2 5.7 0.01 10 4 0.81 2.9 0.06 0.07   1.5 0.28 – 6 51 14 32 – 0.13 0.021 0.147 0.022 

1.2 1.3 5.7 0.01 10                    

1.3 1.4 5.7 0.01 10                    

1.4 1.5 5.7 0.01 11                    
 

 # ECEC/Aqueous Cations @ pH 7 [Methods 15J1,15A1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9017 0 0.08 6.2 1.7 0.06 28 – 2 0.51 11 36 0.67 0.21 – 2 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9018 
Soil Name: Red-one (Rn) 

 Location: 651500 mE 7472100 mN ZONE 55 

 Described By: Burgess, J Date: 25–Feb–1992 

Landscape: 

 Geology: Pw – sandstone, siltstone or mudstone of the  Substrate Lithology: mudstone 

  Blackwater Group (undifferentiated); often  

  calcareous 

 Landform Pattern: rise Element: hillcrest 

 Runoff: moderately rapid Permeability: slowly permeable 

 Microrelief: absent Microrelief Component: absent 

 Drainage: moderately well drained Slope: 1 % 

 Surface Coarse Fragments: no coarse fragments 

 Surface Condition: hard setting 

Classifications: 

 ASC: Vertic, Hypocalcic, Red, CHROMOSOL, Thin, Non Gravelly, Clay Loamy, Clayey, Moderate 

 GSG: No suitable group PPF: Dr2.33 

Vegetation: 

 Tallest Stratum:  Tall open woodland (12.01–20m) 
  Eucalyptus crebra (narrow-leaved ironbark) 

 Mid Stratum:  Low open woodland (3.01–6m) 
  Eremophila mitchellii (false sandalwood) 

 Lower Stratum:  Mid-high sparse tussock grassland (0.26–0.5m) 

  Bothriochloa species; Aristida latifolia (feathertop wiregrass) 

 Veg. Association:  Narrow-leaved ironbark (VA12) – uncleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A1 0.00 to 0.05 Dark brown (7.5YR34) moist colour; fine sandy loam (heavy); massive structure; dry  
 firm; dry when sampled; clear to;  
 A2j 0.05 to 0.10 Dark yellowish–brown (10YR44) moist colour, very pale brown (10YR73) dry colour; 
   fine sandy clay loam; weak 20–50mm angular blocky parting to massive structure; 
   dry firm; dry when sampled; abrupt to;  
 B2 0.10 to 0.50 Yellowish red (5YR46) moist colour; medium heavy clay; strong 20–50mm lenticular 
   parting to strong <2mm granular structure; dry strong; dry when sampled; gradual to;  
 BC 0.50 to 0.65 Olive brown (2.5Y44) moist colour; fine sandy medium clay; few 2–10% small pebbles 2–6mm 
 subangular coarse fragments (same as substrate material); moderate 20–50mm lenticular 
 parting to strong 10–20mm angular blocky structure; common 10–20% fine <2mm calcareous nodules 
 segregations; dry very firm; dry when sampled; clear to;  
 C 0.65 to 0.80 Olive brown (2.5Y44) moist colour; abundant 50–90% medium pebbles 6–20mm subangular  
 coarse fragments (same as substrate material); common 10–20% medium 2–6mm calcareous  
 nodules; dry loose; dry when sampled. 

 Effective Rooting Depth (ERD): 0.65 m (C horizon) 

 Plant Available Water Capacity (PAWC): 100 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations 

# (meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1/A2j 0 0.1 6.2 0.05 10 13 6.1 2.1 0.03 0.63   0.2 2.90 0.66 4 62 15 23 7 0.57 0.034 1.190 0.027 

B2 0.1 0.2 6.1 0.02 10                    

0.2 0.3 6.1 0.02 10 29 13 3.1 0.29 0.52   1.0 4.19 0.38 1 26 7 70 20 0.41 0.033 2.240 0.023 

0.3 0.4 6.4 0.02 10                    

0.4 0.5 7.6 0.06 10                    

BC 0.5 0.6 8.6 0.14 10 27 21 3.8 0.38 0.29   1.4 5.53 0.50 7 31 16 51 16 0.53 0.033 2.330 0.025 

C 0.6 0.7 8.8 0.12 10 26 23 4.1 0.37 0.24   1.4 5.61 0.45 10 30 21 42 14 0.62 0.036 2.570 0.025 
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9018 0 0.10 5.9 1.3 0.08 16 – 3 0.65 36 7 0.54 0.57 – 7 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9019 
Soil Name: Racetrack (Rt) 

 Location: 675300 mE 7475200 mN ZONE 55 
 Described By: Burgess, J Date: 17–Jun–1992 

Landscape: 

 Geology: TQa – unconsolidated sediments (sedimentary origins) Substrate Lithology: unconsolidated material (relict) 
 Landform Pattern: plain Element: plain 
 Runoff: slow Permeability: very slowly permeable 
 Microrelief: absent Microrelief Component: absent 
 Drainage: imperfectly drained Slope: 0.5 % 
 Surface Coarse Fragments: no coarse fragments 
 Surface Condition: hard setting, cryptogam surface 

Classifications: 

 ASC: Calcic, Hypernatric, Brown, SODOSOL, Medium, Non Gravelly, Loamy, Clayey, Very Deep 
 GSG: Solodized solonetz PPF: Db1.43 

Vegetation: 

 Tallest Stratum:  Tall open woodland (12.01–20m) 
  Eucalyptus cambageana (Dawson gum, blackbutt) 

 Mid Stratum:  Tall open shrubland (1.01–3m) 

  Eremophila mitchellii (false sandalwood); Denhamia oleaster 

 Lower Stratum:  Low sparse tussock grassland (<0.25) 
  Heteropogon contortus (black speargrass); Aristida species 

 Veg. Association:  Dawson gum (VA10) – uncleared 
Profile Morphology: 

  Horizon Depth (m) Description 
 A1 0.00 to 0.18 Dark brown (7.5YR33) moist colour; sandy clay loam (light); weak 10–20mm subangular 
   blocky parting to massive structure; dry weak; dry when sampled; clear to;  
 A2e 0.18 to 0.24 Brown (10YR43) moist colour, Very pale brown (10YR73) dry colour; loamy 
   sand; massive structure; dry firm; dry when sampled; abrupt to;  
 B21t 0.24 to 0.50 Brown (10YR43) moist colour; few 2–10% fine < 5mm faint orange, few 2–10% fine < 5mm  
 faint yellow mottles; fine sandy light medium clay; very few < 2% small pebbles 2–6mm  
 subrounded quartz coarse fragments; strong 100–200mm columnar parting to weak 10–20mm 
 angular blocky structure; few 2–10% fine <2mm manganiferous veins; dry strong; 
 dry when sampled; clear to;  
 B22k 0.50 to 1.20 Yellowish brown (10YR54) moist colour; very few < 2% fine < 5mm faint orange, few 2–10%  
 fine < 5mm distinct grey mottles; sandy light clay; moderate 5–10mm angular blocky  
 structure; common 10–20% coarse 6–20mm calcareous soft segregations, few 2–10% medium 
 2–6mm calcareous nodules, very few < 2% fine <2mm manganiferous soft segregations; 
 moderately moist very firm; moderately moist when sampled; clear to;  
 B23 1.20 to 1.60 Brown (10YR53) moist colour; common 10–20% medium 5mm–15mm distinct red, few  
 2–10% medium 5–15mm distinct grey mottles; sandy light clay (light); weak 10–20mm  
 angular blocky structure; few 2–10% medium 2–6mm calcareous soft segregations, few 2–10% 
 medium 2–6mm calcareous nodules, few 2–10% fine <2mm manganiferous soft segregations; 
 dry very firm; dry when sampled. 

 Effective Rooting Depth (ERD): 0.24 m (ESP >20%, strong columnar structure) 

 Plant Available Water Capacity (PAWC): 35 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.1 6.6 0.01 10 7 2.4 1.5 0.04 0.18   0.6 1.60 0.49 20 58 6 17 4 0.41 0.041 0.110 0.022 

0.1 0.18 6.1 0.01 10                    

A2e 0.18 0.24 6.6 0.02 21 3 0.73 1.00 0.25 0.03   8.3 0.73 0.72 21 63 8 10 2 0.30 0.018 0.086 0.016 

B21t 0.24 0.3 6.9 0.20 221                    

0.3 0.4 7.5 0.26 307 14 2.9 5.3 4.0 0.07   28.6 0.55 0.70 14 47 7 33 11 0.42 0.018 0.108 0.019 

0.4 0.5 8.8 0.30 315 11 2.7 5.3 4.3 0.06   39.1 0.51           

B22k 0.5 0.6 9.6 0.52 421 12 4.0 5.1 4.1 0.07   34.2 0.78 0.93 16 52 6 27 10 0.44 0.015 0.082 0.021 

0.6 0.7 9.7 0.66 496                    

0.7 0.8 9.7 0.68 529 10 4.2 4.9 4.6 0.14   46.0 0.86           

0.8 0.9 9.7 0.70 559 14 3.5 5.3 5.0 0.09   35.7 0.66 0.99 17 51 7 25 11 0.56 0.014 0.080 0.026 

0.9 1 9.8 0.68 574                    

1 1.1 9.8 0.67 585 12 3.8 5.1 5.3 0.07   44.2 0.75 – – – – – – – – – – 

1.1 1.2 9.7 0.66 568 – – – – – – – – – – 16 52 4 25 – – 0.014 0.077 0.026 

B23 1.2 1.3 9.5 0.58 531                    

1.3 1.4 9.5 0.65 559                    

1.4 1.5 9.3 0.55 528 12 3.2 5.0 5.4 0.09   45.0 0.64 0.99 15 53 5 24 11 0.50 0.014 0.079 0.020 

1.5 1.6 8.9 0.50 518                    
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9019 0 0.10 7.1 1.0 0.05 20 – 10 0.18 20 25 0.53 0.19 – 2 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9020 
Soil Name: Foxleigh (Fx) 

 Location: 665700 mE 7473300 mN ZONE 55 
 Described By: Burgess, J Date: 18–Jun–1992 

Landscape: 

 Geology: TQa – unconsolidated sediments (sedimentary origins) Substrate Lithology: unconsolidated material (relict) 
 Landform Pattern: plain Element: hillcrest 
 Runoff: slow Permeability: very slowly permeable 
 Microrelief: absent Microrelief Component: absent 
 Drainage: moderately well drained Slope: 1 % 
 Surface Coarse Fragments: no coarse fragments 
 Surface Condition: firm, hard setting 

Classifications: 

 ASC: Hypercalcic, Subnatric, Brown, SODOSOL, Thick, Non Gravelly, Sandy, Clayey, Very Deep 
 GSG: Solodized solonetz PPF: Dy5.43 

Vegetation: 
 Tallest Stratum:  Tall woodland (12.01–20m) 
  Eucalyptus populnea (poplar box); Acacia excelsa (ironwood) 

 Mid Stratum:  Low open woodland (3.01–6m) 
  Eremophila mitchellii (false sandalwood); Cassia brewsteri (Leichhardt bean, bean bush) 

 Lower Stratum:  Low sparse tussock grassland (<0.25) 
  Chrysopogon fallax (golden beardgrass); Aristida species 

 Veg. Association:  Poplar box (VA20) – uncleared 

Profile Morphology: 
  Horizon Depth (m) Description 

 A11 0.00 to 0.15 Dark yellowish brown (10YR34) moist colour; loamy sand; very few < 2% small pebbles 2–6mm 
 subrounded ironstone and quartz coarse fragments; weak 10–20mm platy parting to massive 
 structure; dry weak; dry when sampled; diffuse to;  
 A12 0.15 to 0.32 Brown (10YR43) moist colour; loamy sand; very few < 2% small pebbles 2–6mm subrounded  
 ironstone and quartz coarse fragments; massive structure; dry weak; dry when sampled; clear to;  

 A2e 0.32 to 0.35 Brown (10YR43) moist colour, very pale brown (10YR73) dry colour; loamy sand; 
   very few < 2% small pebbles 2–6mm subrounded ironstone and quartz coarse fragments; massive 
   structure; dry weak; dry when sampled; abrupt to;  
 B21t 0.35 to 0.70 Light olive brown (2.5Y54) moist colour; common 10–20% fine < 5mm faint orange mottles;  
 fine sandy medium clay (heavy); very few < 2% small pebbles 2–6mm rounded ironstone coarse  
 fragments; strong 100–200mm columnar parting to weak 20–50mm angular blocky structure; few 
 2–10% fine <2mm manganiferous soft segregations; dry strong; diffuse to;  
 B22 0.70 to 1.00 Yellowish brown (10YR54) moist colour; fine sandy light medium clay; weak 10–20mm angular  
 blocky structure; few 2–10% medium 2–6mm calcareous soft segregations, very few < 2% fine <2mm 
 manganiferous soft segregations; dry strong; dry when sampled; clear to;  
 B23k 1.00 to 1.30 Yellowish brown (10YR54) moist colour; few 2–10% fine < 5mm faint grey mottles; fine sandy 
 light medium clay; moderate 10–20mm angular blocky structure; many 20–50% coarse 6–20mm 
 calcareous soft segregations, few 2–10% medium 2–6mm calcareous nodules; dry 
 strong; dry when sampled; clear to;  
 B24 1.30 to 1.55 Brown (10YR43) moist colour; few 2–10% fine < 5mm faint orange, few 2–10% fine < 5mm  
 faint grey mottles; fine sandy light clay; moderate 10–20mm angular blocky structure; few 2–10% 
 medium 2–6mm calcareous soft segregations, very few < 2% medium 2–6mm calcareous nodules; 
 moderately moist strong; moderately moist when sampled. 

 Effective Rooting Depth (ERD): 0.35 m (strong columnar structure) 

 Plant Available Water Capacity (PAWC): 40 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations 

# (meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A11 0 0.1 6.7 0.02 10 5 3.2 1.1 0.09 0.39   1.8 2.91 0.51 22 66 4 10 3 0.50 0.027 0.288 0.019 

0.1 0.2 6.5 0.01 10                    

A12 0.2 0.3 6.5 0.01 10 3 1.4 1.0 0.01 0.25   0.3 1.40 0.64 24 64 5 9 2 0.33 0.023 0.287 0.016 

A2e 0.3 0.35 7 0.02 10                    

B21t 0.35 0.4 7.5 0.07 50                    

0.4 0.5 8.1 0.10 76 16 5.5 7.2 1.6 0.43   10.0 0.76 0.72 13 36 2 50 16 0.32 0.023 0.728 0.017 

0.5 0.6 8.6 0.12 105 14 4.7 7.0 1.6 0.36   11.4 0.67 0.81 14 40 4 42 14 0.33 0.022 0.666 0.018 

0.6 0.7 8.8 0.13 102                    

B22 0.7 0.8 9.1 0.27 169                    

0.8 0.9 9.3 0.37 222 12 3.7 7.4 2.1 0.29   17.5 0.50 0.92 17 48 5 30 10 0.40 0.021 0.556 0.019 

0.9 1 9.4 0.44 294                    

B23k 1 1.1 9.5 0.50 341                    

1.1 1.2 9.4 0.57 432 14 3.6 9.8 3.4 0.37   24.3 0.37 – 14 47 6 32 – 0.44 0.019 0.620 0.026 

1.2 1.3 9.4 0.59 447                    

B24 1.3 1.4 9.4 0.62 466                    

1.4 1.5 9.5 0.63 478 17 3.2 10 4.0 0.34   23.5 0.32 0.99 18 42 8 30 12 0.57 0.021 0.724 0.028 

1.5 1.6 9.3 0.58 404                    
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9020 0 0.10 6.6 0.60 0.03 20 – 4 0.35 19 17 0.46 0.21 – 2 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9021 
Soil Name: Booroondarra (Bn) 

 Location: 669000 mE 7470900 mN ZONE 55 

 Described By: Burgess, J Date: 18–Jun–1992 

Landscape: 

 Geology: Qa – Quaternary alluvium (associated with  Substrate Lithology: unconsolidated material (alluvial) 

  current streams) 

 Landform Pattern: alluvial plain Element: levee 

 Runoff: very slow Permeability: highly permeable 

 Microrelief: absent Microrelief Component: absent 

 Drainage: rapidly drained Slope: 1 % 

 Surface Coarse Fragments: no coarse fragments 

 Surface Condition: loose 

Classifications: 

 ASC: Basic, Regolithic, Orthic, TENOSOL, Very Thick, Non Gravelly, Sandy, Sandy, Very Deep 

 GSG: Siliceous sand PPF: Uc5.11 

Vegetation: 

 Tallest Stratum:  Tall open woodland (12.01–20m) 
  Corymbia tessellaris (carbeen, Moreton Bay ash); Corymbia clarksoniana (long-fruited bloodwood); Eucalyptus populnea  
  (poplar box) 

 Mid Stratum:  Low isolated trees (3.01–6m) 
  Cassia brewsteri (Leichhardt bean, bean bush); Eucalyptus populnea (poplar box) 

 Lower Stratum:  Tall open tussock grassland (0.51–1m) 
  Eragrostis leptostachya (paddock love grass); Heteropogon contortus (black speargrass) 

 Veg. Association:  Moreton Bay ash (VA23) – uncleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A11 0.00 to 0.30 Dark yellowish brown (10YR34) moist colour; coarse sand; massive structure; moist very  
 weak; moist when sampled; diffuse to;  
 A12 0.30 to 0.70 Brown (7.5YR44) moist colour; coarse sand; massive structure; moist very weak;  
 moist when sampled; diffuse to;  
 B2 0.70 to 1.50 Strong brown (7.5YR46) moist colour; very few < 2% fine < 5mm faint orange, very few < 2%  
 fine < 5mm faint red mottles; coarse sand; massive structure; dry loose; dry when  
 sampled. 

 Effective Rooting Depth (ERD): 1.5 m (maximum depth, no restrictions) 

 Plant Available Water Capacity (PAWC): 80 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A11 0 0.1 6 0.02 10 2 1.4 0.49 0.11 0.33   5.5 2.86 0.70 37 56 3 5 1 0.40 0.041 0.387 0.019 

0.1 0.2 6.2 0.02 10                    

0.2 0.3 6.4 0.01 10 2 1.3 0.45 0.01 0.22   0.5 2.89 0.64 38 55 3 5 1 0.40 0.036 0.410 0.015 

A12 0.3 0.4 6.4 0.01 10                    

0.4 0.5 6.7 0.02 10                    

0.5 0.6 6.8 0.02 10 2 1.1 0.43 0.01 0.15   0.5 2.56 0.77 38 55 2 5 1 0.40 0.029 0.411 0.015 

0.6 0.7 6.7 0.02 10                    

B2 0.7 0.8 6.9 0.01 10                    

0.8 0.9 6.9 0.01 10 1 0.99 0.32 0.01 0.15   1.0 3.09 0.94 35 59 2 3 1 0.33 0.025 0.386 0.014 

0.9 1 7 0.01 10                    

1 1.1 6.9 0.01 10                    

1.1 1.2 6.8 0.01 10 1 0.96 0.31 0.02 0.12   2.0 3.10 – 35 59 2 3 – 0.33 0.025 0.399 0.015 

1.2 1.3 6.9 0.01 10                    

1.3 1.4 6.9 0.01 10                    

1.4 1.5 6.8 0.01 10                    
 

 # ECEC/Aqueous Cations @ pH 7 [Methods 15J1,15A1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9021 0 0.10 6.8 0.60 0.02 30 – 14 0.32 12 11 0.26 0.44 – 3 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9022 
Soil Name: Honeycomb (Hy) 

 Location: 670000 mE 7469200 mN ZONE 55 
 Described By: Burgess, J Date: 18–Jun–1992 

Landscape: 

 Geology: Qa – Quaternary alluvium (associated with  Substrate Lithology: unconsolidated material (alluvial) 
  current streams) 
 Landform Pattern: alluvial plain Element: terrace plain 
 Runoff: slow Permeability: slowly permeable 
 Microrelief: absent Microrelief Component: absent 
 Drainage: moderately well drained Slope: 1 % 
 Surface Coarse Fragments: no coarse fragments 
 Surface Condition: hard setting 

Classifications: 

 ASC: Hypocalcic, Subnatric, Grey, SODOSOL, Medium, Non Gravelly, Clay Loamy, Clayey, Very Deep 
 GSG: Solodic PPF: Dy2.33 

Vegetation: 

 Tallest Stratum:  Tall open woodland (12.01–20m) 
  Acacia harpophylla (brigalow) 

 Mid Stratum:  Low woodland (3.01–6m) 
  Acacia harpophylla (brigalow); Terminalia oblongata (yellowwood) 

 Lower Stratum:  Mid-high tussock grassland (0.26–0.5m) 
  Aristida species; Enteropogon acicularis (curly windmill grass) 

 Veg. Association:  Brigalow (VA1) – uncleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A1 0.00 to 0.10 Very dark brown (10YR22) moist colour; clay loam, sandy; weak 10–20mm subangular 
   blocky parting to massive structure; dry firm; dry when sampled; abrupt to;  
 A2j 0.10 to 0.13 Very dark greysih brownish(10YR32) moist colour, light brownish grey (10YR62) dry colour; 
   clay loam, sandy; massive structure; dry firm; dry when sampled; abrupt to;  
 B21 0.13 to 0.20 Very dark greyish brown (10YR32) moist colour; medium clay; moderate 10–20mm angular  
 blocky structure; moderately moist very strong; moderately moist when sampled; clear to;  
 B22 0.20 to 0.45 Dark greyish brown (10YR42) moist colour; light medium clay; moderate 20–50mm lenticular 
   parting to moderate 5–10mm lenticular structure; very few < 2% fine <2mm calcareous soft 
   segregations; dry strong; dry when sampled; gradual to;  
 B23k 0.45 to 1.20 Dark yellowish brown (10YR44) moist colour; light medium clay; moderate 10–20mm angular  
 blocky structure; common 10–20% medium 2–6mm calcareous nodules; dry  
 strong; dry when sampled; diffuse to;  
 B24 1.20 to 1.50 Dark yellowish brown (10YR44) moist colour; common 10–20% fine < 5mm distinct red, few  
 2–10% fine < 5mm faint grey mottles; light medium clay; strong 10–20mm polyhedral  
 structure; few 2–10% medium 2–6mm calcareous nodules; dry strong; 
 dry when sampled. 

 Effective Rooting Depth (ERD): 0.3 m (Cl >1000 ppm, EC 1:5 >0.95 dS/m) 

 Plant Available Water Capacity (PAWC): 50 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations 

# (meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.1 6.2 0.03 10 12 5.3 1.5 0.09 0.37   0.8 3.53 0.70 21 51 16 17 4 0.71 0.061 0.676 0.030 

A2j 0.1 0.13 6.3 0.08 65                    

B21 0.13 0.2 6.7 0.52 619 23 8.9 7.2 2.8 0.31   12.2 1.24 0.79 15 36 13 40 12 0.58 0.044 0.983 0.028 

B22 0.2 0.3 7.4 0.79 963 28 9.7 8.9 4.0 0.32   14.3 1.09 0.79 13 32 11 49 14 0.57 0.039 1.070 0.036 

0.3 0.4 8.3 1.04 1097                    

0.4 0.5 8.6 1.00 1002                    

B23k 0.5 0.6 8.8 1.07 1029 22 8.9 8.5 4.8 0.24   21.8 1.05 0.89 15 32 10 47 15 0.47 0.031 0.973 0.047 

0.6 0.7 8.7 1.16 1139                    

0.7 0.8 8.8 1.13 1086                    

0.8 0.9 8.8 1.12 1083 24 9.2 8.6 4.8 0.31   20.0 1.07 0.84 14 33 10 43 14 0.56 0.031 1.050 0.049 

0.9 1 8.9 1.12 1046                    

1 1.1 8.9 1.13 1086                    

1.1 1.2 8.8 1.13 1123 22 9.0 8.8 5.2 0.42   23.6 1.02 – 12 34 10 42 – 0.52 0.035 1.150 0.041 

B24 1.2 1.3 8.8 1.12 1090                    

1.3 1.4 8.2 0.97 1086                    

1.4 1.5 8 0.92 1009                    
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9022 0 0.10 6.3 2.4 0.13 18 – 31 0.60 69 11 0.51 1.2 – 5 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9023 
Soil Name: Mt Stuart (Ms) 

 Location: 687600 mE 7463700 mN ZONE 55 
 Described By: Burgess, J Date: 19–Jun–1992 

Landscape: 

 Geology: Pw – sandstone, siltstone or mudstone of the  Substrate Lithology: mudstone 
  Blackwater Group (undifferentiated); often  
  calcareous 
 Landform Pattern: rise Element: hillslope 
 Runoff: slow Permeability: slowly permeable 
 Microrelief: linear gilgai – VI 0.2 m, HI 7 m Microrelief Component: elongate mound 
 Drainage: moderately well drained Slope: 2 % 
 Surface Coarse Fragments: very few <2%, small pebbles 2–6mm and cobbles 60–200mm, siltstone 
 Surface Condition: periodic cracking, self-mulching, surface flake, 10–20% free carbonate nodules 

Classifications: 

 ASC: Epicalcareous, Self-mulching, Black, VERTOSOL, Gravelly, Medium Fine, Medium Fine, Deep 
 GSG: Black earth PPF: Ug5.14 

Vegetation: 

 Mid Stratum:  Tall isolated shrubs (1.01–3m) 

  Acacia farnesiana (mimosa bush, prickly wattle) 

 Lower Stratum:  Tall open tussock grassland (0.51–1m) 
  Heteropogon contortus (black speargrass); Bothriochloa decipiens (pitted bluegrass) 

 Veg. Association:  Bothriochloa grassland (VA27) – cleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A11 0.00 to 0.03 Very dark grey (10YR31) moist colour; medium clay; very few < 2% small pebbles 2–6mm  
 subrounded siltstone coarse fragments; strong 2–5mm angular blocky parting to strong  
 <2mm granular structure; few 2–10% fine <2mm calcareous nodules; 
 dry loose; dry when sampled; abrupt to;  
 A12 0.03 to 0.25 Very dark grey (10YR31) moist colour; medium heavy clay; very few < 2% small pebbles  
 2–6mm subrounded siltstone coarse fragments; strong 2–5mm granular structure; few 2–10% 
 fine <2mm calcareous nodules; moist firm; moist when sampled; clear to;  
 B21k 0.25 to 1.00 Dark grey (5Y41) moist colour; medium heavy clay; very few < 2% small pebbles 2–6mm  
 subrounded siltstone coarse fragments; strong 50–100mm lenticular parting to strong 2–5mm 
 lenticular structure; many 20–50% fine <2mm calcareous nodules, few 2–10%  
 medium 2–6mm calcareous nodules; moderately moist very firm; moderately moist when 
 sampled; gradual to;  
 BC 1.00 to 1.30 Dark grey (5Y41) moist colour; medium heavy clay; common 10–20% medium pebbles  
 6–20mm subrounded coarse fragments (same as substrate material); moderate 10–20mm  
 lenticular structure; common 10–20% fine <2mm calcareous nodules, very few <2% medium 
 2–6mm calcareous nodules; moderately moist firm; moderately moist when sampled; clear to;  
 C 1.30 to 1.45 Olive grey (5Y42) moist colour; few 2–10% fine < 5mm faint orange mottles; abundant  
 50–90% medium pebbles 6–20mm subrounded coarse fragments (same as substrate material); 
 strong 10–20mm polyhedral structure; few 2–10% medium 2–6mm calcareous nodules  
 segregations; moderately moist firm; moderately moist when sampled. 

 Effective Rooting Depth (ERD): 1.3 m (C horizon) 

 Plant Available Water Capacity (PAWC): 150 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A11 0 0.03 8.5 0.12 10 55 51 4.3 0.27 0.85   0.5 11.86 0.32 6 25 13 56 19 0.98 0.035 0.855 0.031 

A12 0.03 0.1 8.5 0.14 10 53 52 4.6 0.43 0.45   0.8 11.30 0.30 7 22 13 57 19 0.93 0.033 0.793 0.030 

0.1 0.2 8.7 0.14 10                    

0.2 0.3 8.9 0.17 10 52 46 6.5 1.7 0.25   3.3 7.08 0.40 7 22 12 57 20 0.91 0.028 0.745 0.024 

B21k 0.3 0.4 9 0.19 10 52 46 7.5 2.6 0.24   5.0 6.13 0.42 7 21 13 57 20 0.91 0.026 0.749 0.023 

0.4 0.5 9.1 0.22 10                    

0.5 0.6 9.1 0.26 13 51 41 8.5 4.2 0.24   8.2 4.82 0.44 6 20 12 58 20 0.88 0.026 0.760 0.022 

0.6 0.7 9.1 0.30 44                    

0.7 0.8 9.1 0.36 110                    

0.8 0.9 9 0.46 222 50 39 9.7 6.5 0.25   13.0 4.02 0.55 6 19 13 57 20 0.88 0.026 0.774 0.026 

0.9 1 9 0.56 330                    

BC 1 1.1 9 0.65 420                    

1.1 1.2 9 0.72 477 53 35 9.0 7.1 0.28   13.4 3.89 – 7 19 18 55 – 0.96 0.031 1.020 0.039 

1.2 1.3 9 0.71 484                    

C 1.3 1.4 9.1 0.68 382                    
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9023 0 0.10 8.5 1.4 0.09 16 – 4 0.57 9 – 0.71 0.29 – 3 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9024 
Soil Name: Mt Stuart (Ms) 

 Location: 687600 mE 7463700 mN ZONE 55 
 Described By: Burgess, J Date: 19–Jun–1992 

Landscape: 

 Geology: Pw – sandstone, siltstone or mudstone of the  Substrate Lithology: mudstone 
  Blackwater Group (undifferentiated); often  
  calcareous 
 Landform Pattern: rise Element: hillslope 
 Runoff: slow Permeability: slowly permeable 
 Microrelief: linear gilgai – VI 0.2 m, HI 7 m Microrelief Component: elongate depression 
 Drainage: moderately well drained Slope: 2 % 
 Surface Coarse Fragments: no coarse fragments 
 Surface Condition: periodic cracking, self-mulching, surface flake, <2% free carbonate nodules 

Classifications: 

 ASC: Epicalcareous, Self-mulching, Black, VERTOSOL, Non Gravelly, Medium Fine, Very Fine, Deep 
 GSG: Black earth PPF: Ug5.12 

Vegetation: 

 Mid Stratum:  Tall isolated shrubs (1.01–3m) 

  Acacia farnesiana (mimosa bush, prickly wattle) 

 Lower Stratum:  Tall open tussock grassland (0.51–1m) 
  Bothriochloa decipiens (pitted bluegrass); Heteropogon contortus (black speargrass) 

 Veg. Association:  Bothriochloa grassland (VA27) – cleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A11 0.00 to 0.03 Very dark grey (10YR31) moist colour; medium clay; strong 5–10mm angular blocky parting 
   to strong <2mm granular structure; very few < 2% medium 2–6mm calcareous nodules 
   segregations; dry loose; dry when sampled; abrupt to;  
 A12 0.03 to 0.20 Black (5Y21) moist colour; medium clay (heavy); very few < 2% medium pebbles 6–20mm  
 subangular siltstone coarse fragments; strong 2–5mm granular structure; few 2–10% fine <2  
 mm calcareous nodules; moist firm; moist when sampled; gradual to;  
 B21k 0.20 to 1.05 Black (5Y21) moist colour; medium heavy clay; very few < 2% medium pebbles 6–20mm  
 subangular siltstone coarse fragments; moderate 20–50mm lenticular parting to strong 
 5–10mm lenticular structure; common 10–20% fine <2mm calcareous nodules, very few  
 <2% medium 2–6mm calcareous nodules; moderately moist strong; moderately 
 moist when sampled; clear to;  
 BC 1.05 to 1.30 Dark olive grey (5Y32) moist colour; medium clay (heavy); common 10–20% medium pebbles  
 6–20mm subrounded coarse fragments (same as substrate material); moderate 10–20mm  
 lenticular structure; few 2–10% medium 2–6mm calcareous soft segregations, few 2–10% fine 
 <2mm calcareous nodules; moderately moist very firm; moderately moist when 
 sampled; clear to;  
 C 1.30 to 1.40 Olive (5Y44) moist colour; very few < 2% fine < 5mm faint orange mottles; abundant 50–90%  
 medium pebbles 6–20mm subrounded coarse fragments (same as substrate material); strong  
 5–10mm polyhedral structure; few 2–10% medium 2–6mm calcareous soft segregations  
 segregations; moderately moist firm; moderately moist when sampled. 

 Effective Rooting Depth (ERD): 0.9 m (Cl >1000 ppm, EC 1:5 >1.0 dS/m) 

 Plant Available Water Capacity (PAWC): 130 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A11 0 0.03 8.4 0.12 10 58 56 3.8 0.32 1.2   0.6 14.74 0.34 5 24 13 57 19 1.02 0.041 0.954 0.033 

A12 0.03 0.1 8.5 0.14 10 57 58 3.8 0.47 0.88   0.8 15.26 0.39 6 20 11 60 21 0.95 0.042 0.903 0.054 

0.1 0.2 8.6 0.16 10                    

B21k 0.2 0.3 8.7 0.18 19 59 56 4.9 1.6 0.51   2.7 11.43 0.35 5 20 13 61 22 0.97 0.038 0.851 0.030 

0.3 0.4 8.8 0.19 10                    

0.4 0.5 8.9 0.21 21                    

0.5 0.6 8.9 0.26 73 60 54 6.5 4.1 0.55   6.8 8.31 0.44 4 20 13 62 22 0.97 0.033 0.868 0.029 

0.6 0.7 8.9 0.39 219                    

0.7 0.8 8.7 0.63 498                    

0.8 0.9 8.6 0.88 853 61 50 8.5 6.9 0.61   11.3 5.88 0.51 4 19 13 63 22 0.97 0.031 0.893 0.043 

0.9 1 8.5 1.06 1039                    

1 1.1 8.5 1.18 1127                    

BC 1.1 1.2 8.5 1.21 1132 55 49 8.3 7.4 0.52   13.5 5.90 – 3 19 14 63 – 0.87 0.029 1.080 0.050 

1.2 1.3 7.8 3.70 770                    

C 1.3 1.4 7.8 3.74 913                    
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9024 0 0.10 8.5 1.9 0.14 14 – 8 1.19 9 4 0.94 0.31 – 3 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9025 
Soil Name: Stephens (St) 

 Location: 668782 mE 7507657 mN ZONE 55 

 Described By: Burgess, J Date: 16–Jun–1993 

Landscape: 

 Geology: Qa – Quaternary alluvium (associated with  Substrate Lithology: unconsolidated material (alluvial) 

  current streams) 

 Landform Pattern: alluvial plain Element: levee 

 Runoff: slow Permeability: slowly permeable 

 Microrelief: absent Microrelief Component: absent 

 Drainage: moderately well drained Slope: 1.5 % 

 Surface Coarse Fragments: no coarse fragments 

 Surface Condition: hard setting 

Classifications: 

 ASC: Melanic, Eutrophic, Black, DERMOSOL, Thin, Non Gravelly, Clay Loamy, Clay Loamy, Shallow 

 GSG: No suitable group PPF: Uf6.32 

Vegetation: 

 Tallest Stratum:  Tall open woodland (12.01–20m) 
  Eucalyptus populnea (poplar box); Corymbia tessellaris (carbeen, Moreton Bay ash); Alectryon oleifolius (boonaree) 

 Mid Stratum:  Low open woodland (3.01–6m) 
  Acacia salicina (sally wattle, cooba); Cassia brewsteri (Leichhardt bean, bean bush) 

 Lower Stratum:  Low open tussock grassland (<0.25) 

  Cenchrus ciliaris (buffel grass); Heteropogon contortus (black speargrass) 

 Veg. Association:  Poplar box (VA20) – uncleared 

Profile Morphology: 

 Horizon Depth (m) Description 
 A1 0.00 to 0.04 Very dark grey (10YR31) moist colour; fine sandy light clay; weak 5–10mm platy parting to  
   massive structure; dry strong; dry when sampled; clear to;  
 B21 0.04 to 0.25 Black (10YR21) moist colour; fine sandy light medium clay; strong 10–20mm angular blocky  
 structure; dry strong; dry when sampled; gradual to;  
 2D 0.25 to 0.80 Very dark brown (10YR22) moist colour; clay loam, fine sandy; moderate 20–50mm prismatic 
   parting to massive structure; dry strong; dry when sampled; diffuse to;  
 3D1 0.80 to 1.40 Black (10YR21) moist colour; fine sandy medium clay; moderate 10–20mm prismatic  
 structure; moderately moist very strong; moderately moist when sampled; clear to;  
 3D2k 1.40 to 1.60 Black (10YR21) moist colour; fine sandy medium clay (heavy); moderate 10–20mm prismatic  
 structure; common 10–20% medium 2–6mm calcareous nodules; moderately  
 moist very strong; moderately moist when sampled. 

 Effective Rooting Depth (ERD): 1.5 m (maximum depth, no restrictions) 

 Plant Available Water Capacity (PAWC): 100 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations 

# (meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.04 6.8 0.05 10 23 10 8.6 0.09 0.96   0.4 1.16 0.68 4 58 20 22 10 1.05 0.104 1.049 0.043 

B21 0.04 0.1 7.1 0.03 6                    

0.1 0.2 7.4 0.03 6 23 12 7.7 0.09 0.51   0.4 1.56 0.56 3 60 16 23 10 1.00 0.089 1.036 0.035 

0.2 0.25 7.5 0.03 6                    

2D 0.25 0.3 7.6 0.03 6                    

0.3 0.4 7.8 0.03 6 16 8.2 6.4 0.15 0.30   0.9 1.28 0.78 7 67 7 19 8 0.84 0.075 0.927 0.029 

0.4 0.5 7.9 0.03 6                    

0.5 0.6 8.1 0.03 6 15 7.8 7.0 0.45 0.25   3.0 1.11 0.83 8 66 7 19 8 0.79 0.072 0.914 0.026 

0.6 0.7 8.2 0.05 10                    

0.7 0.8 8.2 0.07 36                    

3D1 0.8 0.9 8.4 0.10 71 20 8.3 10 1.6 0.31   8.0 0.83 0.84 4 64 8 26 11 0.77 0.074 0.980 0.028 

0.9 1 8.6 0.13 121                    

1 1.1 8.7 0.16 163                    

1.1 1.2 8.8 0.21 209 24 8.1 13 2.7 0.35   11.3 0.62 – 6 55 10 30 – 0.80 0.074 0.959 0.026 

1.2 1.3 8.8 0.24 240                    

1.3 1.4 8.9 0.32 294                    

3D2k 1.4 1.5 9 0.41 358 32 9.8 21 5.6 0.52   17.5 0.47 0.90 2 41 15 42 19 0.76 0.075 1.116 0.030 
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9025 0 0.10 7.1 1.5 0.07 21 – 52 0.95 27 26 0.91 0.64 6 1 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9026 
Soil Name: Picardy surface seal phase (PcXp) 

 Location: 664364 mE 7506527 mN ZONE 55 

 Described By: Burgess, J Date: 16–Jun–1993 

Landscape: 

 Geology: TQab – unconsolidated calcareous sediments (basaltic origins) Substrate Lithology: unconsolidated material (relict) 

 Landform Pattern: plain Element: plain 

 Runoff: slow Permeability: very slowly permeable 

 Microrelief: normal gilgai – VI 0.25 m, HI 8 m Microrelief Component: mound 

 Drainage: moderately well drained Slope: 0.5 % 

 Surface Coarse Fragments: no coarse fragments 

 Surface Condition: periodic cracking, self-mulching, surface flake, 2–10% free carbonate nodules 

Classifications: 

 ASC: Epicalcareous, Self-mulching, Black, VERTOSOL, Non Gravelly, Medium Fine, Medium Fine, Deep 

 GSG: Black earth PPF: Ug5.14 

Vegetation: 

 Mid Stratum:  Tall shrubland (1.01–3m) 

  Acacia harpophylla (brigalow); Terminalia oblongata (yellowwood); Carissa ovata (currant bush, baroom bush); Atalaya  
  hemiglauca (whitewood) 

 Lower Stratum:  Mid-high open tussock grassland (0.26–0.5m) 
  Panicum species; Iseilema vaginiflorum (red Flinders grass) 

 Veg. Association:  Brigalow with shrubs (VA8) – cleared 

Profile Morphology: 

 Horizon Depth (m) Description 
 A1 0.00 to 0.05 Very dark grey (10YR31) moist colour; light medium clay; strong <2mm granular structure;  
 dry weak; dry when sampled; clear to;  
 B21 0.05 to 0.35 Black (5Y22) moist colour; medium heavy clay; strong 5–10mm lenticular structure; few  
 2–10% fine <2mm calcareous nodules; dry strong; dry when  
 sampled; clear to;  
 B22 0.35 to 1.05 Black (5Y21) moist colour; heavy clay; strong 20–50mm lenticular structure; few 2–10%  
 medium 2–6mm calcareous nodules; moderately moist very strong;  
 moderately moist when sampled; gradual to;  
 B3 1.05 to 1.30 Dark greyish brown (2.5Y42) moist colour; medium heavy clay; common 10–20% medium  
 pebbles 6–20mm subangular coarse fragments (same as substrate material); moderate 10–20mm 
 polyhedral structure; moderately moist very firm; moderately moist when  
 sampled; clear to;  
 C 1.30 to 1.40 Dark yellowish brown (10YR44) moist colour; very abundant > 90% medium pebbles 6–20mm  
 subangular coarse fragments (same as substrate material); weak 10–20mm angular blocky  
 structure; moderately moist very firm; moderately moist when sampled. 

 Effective Rooting Depth (ERD): 1.3 m (C horizon, Cl >1000 ppm approx.) 

 Plant Available Water Capacity (PAWC): 140 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations 

# (meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.05 7.7 0.08 10 30 19 9.6 0.09 0.62   0.3 1.98 0.48 15 26 12 46 14 0.65 0.04 0.1 0.04 

B21 0.05 0.1 8.5 0.11 6                    

0.1 0.2 8.9 0.13 10                    

0.2 0.3 8.9 0.17 33 31 21 13 1.1 0.08   3.5 1.62 0.48 15 22 12 52 16 0.60 0.02 0.05 0.03 

0.3 0.4 8.9 0.24 98                    

B22 0.4 0.5 8.8 0.32 203                    

0.5 0.6 8.7 0.43 352 33 17 19 2.5 0.04   7.6 0.89 0.59 12 19 11 58 18 0.57 0.02 0.04 0.03 

0.6 0.7 8.6 0.51 470                    

0.7 0.8 8.6 0.58 540                    

0.8 0.9 8.6 0.57 545 36 16 18 2.8 0.04   7.8 0.89 0.63 14 20 10 55 17 0.65 0.02 0.05 0.04 

0.9 1 8.6 0.62 600                    

1 1.1 8.4 0.68 703                    

B3 1.1 1.2 8.3 0.65 704 39 16 20 3.9 0.09   10.0 0.80 – 15 20 11 52 – 0.75 0.02 0.14 0.03 

1.2 1.3 8 0.68 777                    

C 1.3 1.4 6.3 0.70 984 58 17 23 4.7 0.18   8.1 0.74 0.82 12 30 13 43 22 1.35 0.02 0.31 0.02 
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9026 0 0.10 8.1 1.6 0.09 18 – 15 0.40 26 21 1.0 0.36 12 8 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9027 
Soil Name: Picardy surface seal phase (PcXp) 

 Location: 664364 mE 7506527 mN ZONE 55 

 Described By: Burgess, J Date: 16–Jun–1993 

Landscape: 

 Geology: TQab – unconsolidated calcareous sediments (basaltic origins)  Substrate Lithology: unconsolidated material (relict) 

 Landform Pattern: plain Element: plain 

 Runoff: very slow Permeability: very slowly permeable 

 Microrelief: normal gilgai – VI 0.25 m, HI 8 m Microrelief Component: depression 

 Drainage: moderately well drained Slope: 0.5 % 

 Surface Coarse Fragments: no coarse fragments 

 Surface Condition: periodic cracking, self-mulching 

Classifications: 

 ASC: Endocalcareous, Self-mulching, Black, VERTOSOL, Non Gravelly, Medium Fine, Very Fine, Deep 

 GSG: Black earth PPF: Ug5.12 

Vegetation: 

 Mid Stratum:  Tall shrubland (1.01–3m) 

  Acacia harpophylla (brigalow); Terminalia oblongata (yellowwood); Carissa ovata (currant bush, baroom bush); Atalaya  
  hemiglauca (whitewood) 

 Lower Stratum:  Mid-high open tussock grassland (0.26–0.5m) 
  Panicum species; Iseilema vaginiflorum (red Flinders grass) 

 Veg. Association:  Brigalow with shrubs (VA8) – cleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A1 0.00 to 0.03 Very dark grey (10YR31) moist colour; medium clay; strong 2–5mm granular structure; dry  
 loose; dry when sampled; clear to;  
 B21 0.03 to 0.40 Very dark grey (10YR31) moist colour; medium clay (heavy); strong 10–20mm lenticular  
 structure; dry rigid; dry when sampled; gradual to;  
 B22 0.40 to 0.70 Black (5Y21) moist colour; heavy clay; moderate 10–20mm lenticular structure; moderately  
 moist very strong; moderately moist when sampled; clear to;  
 B23k 0.70 to 0.95 Very dark grey (10YR31) moist colour; medium heavy clay; moderate 10–20mm lenticular  
 structure; common 10–20% medium 2–6mm calcareous nodules; moderately  
 moist strong; moderately moist when sampled; clear to;  
 BC 0.95 to 1.10 Brown (10YR43) moist colour; fine sandy medium clay; many 20–50% medium pebbles  
 6–20mm subangular coarse fragments (same as substrate material); moderate 10–20mm  
 polyhedral structure; very few < 2% medium 2–6mm calcareous nodules;  
 moderately moist very firm; moderately moist when sampled; clear to;  
 C 1.10 to 1.30 Brown (7.5YR54) moist colour; fine sandy light clay; very abundant > 90% large pebbles  
 20–60mm subangular coarse fragments (same as substrate material); weak 10–20mm polyhedral 
 structure; moderately moist very firm; moderately moist when sampled. 

 Effective Rooting Depth (ERD): 1.1 m (C horizon) 

 Plant Available Water Capacity (PAWC): 145 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.03 7 0.09 19 36 20 12 0.26 0.59   0.7 1.67 0.48 11 20 14 54 16 0.67 0.03 0.08 0.04 

B21 0.03 0.1 7 0.05 6                    

0.1 0.2 7.3 0.13 103                    

0.2 0.3 7.8 0.18 172 43 25 15 2.0 0.12   4.7 1.67 0.62 8 14 14 61 19 0.70 0.02 0.05 0.03 

0.3 0.4 8.1 0.25 254                    

B22 0.4 0.5 8.3 0.29 318                    

0.5 0.6 8.4 0.36 381 44 26 18 3.3 0.09   7.5 1.44 0.63 8 14 14 62 18 0.71 0.02 0.05 0.03 

0.6 0.7 8.4 0.42 444                    

B23k 0.7 0.8 8.5 0.50 519                    

0.8 0.9 8.6 0.58 606 52 23 21 4.5 0.14   8.7 1.10 0.67 6 21 16 57 21 0.91 0.03 0.11 0.02 

0.9 1 8.5 0.56 634                    

BC 1 1.1 8.5 0.60 688                 0.04 0.17 0.02 

C 1.1 1.2 8.3 0.55 677 59 24 23 5.4 0.18   9.2 1.04 – 3 32 15 50 – 1.18 0.05 0.24 0.02 

1.2 1.3 8.2 0.60 829 63 25 24 5.8 0.22   9.2 1.04 0.66 3 35 18 45 22 1.40 0.07 0.32 0.02 
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9027 0 0.10 7.0 1.3 0.08 16 – 22 0.31 57 41 1.8 0.65 11 10 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9028 
Soil Name: Lindsay (Ld) 

 Location: 650363 mE 7497210 mN ZONE 55 
 Described By: Burgess, J Date: 17–Jun–1993 

Landscape: 

 Geology: Qa – Quaternary alluvium (associated with  Substrate Lithology: unconsolidated material (alluvial) 
  current streams) 
 Landform Pattern: flood plain Element: plain 
 Runoff: slow Permeability: very slowly permeable 
 Microrelief: normal gilgai – VI 0.1 m, HI 6 m Microrelief Component: mound 
 Drainage: moderately well drained Slope: 0.2 % 
 Surface Coarse Fragments: no coarse fragments 
 Surface Condition: periodic cracking, self-mulching, 2–10% free carbonate nodules 

Classifications: 

 ASC: Epicalcareous–endohypersodic, Self-mulching, Black, VERTOSOL, Non Gravelly, Medium Fine, Very Fine, Deep 
 GSG: Black earth PPF: Ug5.17 

Vegetation: 

 Tallest Stratum:  Tall open woodland (12.01–20m) 
  Eucalyptus coolabah (coolibah) 

 Mid Stratum:  Dwarf open woodland (1.01–3m) 
  Atalaya hemiglauca (whitewood); Acacia salicina (sally wattle, cooba); Acacia oswaldii (nelia, miljee) 

 Lower Stratum:  Mid-high open tussock grassland (0.26–0.5m) 
  Sporobolus species; Iseilema vaginiflorum (red Flinders grass) 

 Veg. Association:  Coolibah (VA11) – uncleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A1 0.00 to 0.04 Very dark grey (10YR31) moist colour; medium clay; strong 2–5mm granular parting to  
   strong <2mm granular structure; very few < 2% fine <2mm calcareous nodules; 
   dry loose; dry when sampled; clear to;  
 B21k 0.04 to 0.30 Very dark grey (10YR31) moist colour; medium heavy clay; strong 5–10mm angular blocky or 
   lenticular structure; common 10–20% fine <2mm calcareous nodules; dry  
 strong; dry when sampled; clear to;  
 B22 0.30 to 0.80 Very dark grey (10YR31) moist colour; medium heavy clay; strong 10–20mm lenticular  
 structure; common 10–20% fine <2mm gypseous crystals, very few <2% medium 
 2–6mm calcareous nodules; moderately moist strong; moderately moist when sampled;  
 B23k 0.80 to 1.40 Black (10YR21) moist colour; medium heavy clay; strong 10–20mm lenticular structure;  
 common 10–20% medium 2–6mm calcareous nodules; moderately moist very  
 firm; moderately moist when sampled; diffuse to;  
 2D 1.40 to 1.60 Dark brown (10YR33) moist colour; fine sandy light medium clay; moderate 5–10mm angular  
 blocky or lenticular structure; few 2–10% medium 2–6mm calcareous nodules; 
 moderately moist very firm; moderately moist when sampled. 

 Effective Rooting Depth (ERD): 0.4 m (Cl >1000 ppm, EC 1:5 >1.0 dS/m) 

 Plant Available Water Capacity (PAWC): 75 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations 

# (meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.04 8.3 0.11 6 58 32 24 0.82 1.6   1.4 1.33 0.54 8 16 17 59 21 0.98 0.084 0.738 0.034 

B21k 0.04 0.1 9 0.18 8                    

0.1 0.2 9.3 0.25 21                    

0.2 0.3 9.3 0.36 105 69 25 28 7.9 0.86   11.4 0.89 0.77 10 15 12 63 24 1.10 0.070 0.714 0.029 

B22 0.3 0.4 9.1 0.62 481                    

0.4 0.5 8.9 1.08 1110                    

0.5 0.6 8.8 1.28 1316 66 20 30 12 0.93   18.2 0.67 0.81 9 15 13 64 26 1.03 0.074 0.735 0.056 

0.6 0.7 8.8 1.26 1255                    

0.7 0.8 8.8 1.21 1119                    

B23k 0.8 0.9 8.8 1.20 1122 72 18 31 14 0.99   19.4 0.58 0.89 6 14 14 66 29 1.09 0.078 0.775 0.056 

0.9 1 8.9 1.29 1165                    

1 1.1 8.9 1.21 1110                    

1.1 1.2 8.9 1.23 1114 64 16 29 13 0.84   20.3 0.55 – 9 18 13 60 – 1.07 0.082 0.779 0.054 

1.2 1.3 8.8 1.18 1121                    

1.3 1.4 8.9 1.11 1018                    

2D 1.4 1.5 9 1.05 975 44 13 23 9.9 0.63   22.5 0.57 0.84 17 21 14 46 20 0.96 0.082 0.729 0.052 

1.5 1.6 9 0.96 875                    
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9028 0 0.10 8.7 1.2 0.06 20 – 33 1.13 19 10 1.6 0.45 7 4 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9029 
Soil Name: Lindsay (Ld) 

 Location: 650363 mE 7497210 mN ZONE 55 
 Described By: Burgess, J Date: 17–Jun–1993 

Landscape: 

 Geology: Qa – Quaternary alluvium (associated with  Substrate Lithology: unconsolidated material (alluvial) 
  current streams) 
 Landform Pattern: flood plain Element: plain 
 Runoff: slow Permeability: very slowly permeable 
 Microrelief: normal gilgai – VI 0.1 m, HI 6 m Microrelief Component: depression 
 Drainage: moderately well drained Slope: 0.2 % 
 Surface Coarse Fragments: no coarse fragments 
 Surface Condition: periodic cracking, self-mulching 

Classifications: 

 ASC: Epicalcareous–endohypersodic, Self-mulching, Black, VERTOSOL, Non Gravelly, Very Fine, Very Fine, Deep 
 GSG: Black earth PPF: Ug5.17 

Vegetation: 

 Tallest Stratum:  Tall open woodland (12.01–20m) 
  Eucalyptus coolabah (coolibah) 

 Mid Stratum:  Dwarf open woodland (1.01–3m) 
  Atalaya hemiglauca (whitewood); Acacia salicina (sally wattle, cooba); Acacia oswaldii (nelia, miljee) 

 Lower Stratum:  Mid-high open tussock grassland (0.26–0.5m) 
  Sporobolus species; Iseilema vaginiflorum (red Flinders grass) 

 Veg. Association:  Coolibah (VA11) – uncleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A1 0.00 to 0.03 Very dark grey (10YR31) moist colour; medium clay; strong 5–10mm angular blocky parting 
   to strong 2–5mm granular structure; dry loose; dry when sampled; clear to;  
 B21 0.03 to 0.30 Black (10YR21) moist colour; medium heavy clay; strong 5–10mm lenticular structure; very  
 few < 2% fine <2mm calcareous nodules; dry very strong; dry when  
 sampled; diffuse to;  
 B22 0.30 to 1.30 Black (10YR21) moist colour; medium heavy clay; strong 20–50mm lenticular parting to strong 
   5–10mm lenticular structure; very few < 2% fine <2mm calcareous nodules;  
   moderately moist very firm; moderately moist when sampled; gradual to;  
 2D 1.30 to 1.50 Very dark greyish brown (10YR32) moist colour; coarse sandy light clay; few 2–10% small  
 pebbles 2–6mm rounded sandstone and siltstone coarse fragments; weak 10–20mm angular 
 blocky parting to massive structure; few 2–10% medium 2–6mm calcareous nodules; moderately 
 moist very firm; moderately moist when sampled; clear to;  
 3D 1.50 to 1.60 Dark brown (10YR33) moist colour; clayey coarse sand; few 2–10% small pebbles 2–6mm  
 rounded sandstone and siltstone coarse fragments; massive structure; moist firm; moist when  
 sampled. 

 Effective Rooting Depth (ERD): 0.4 m (Cl >1000 ppm) 

 Plant Available Water Capacity (PAWC): 75 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.03 8.3 0.10 13 62 30 24 1.8 1.8   2.9 1.25 0.53 7 14 17 62 23 1.00 0.091 0.842 0.032 

B21 0.03 0.1 8.9 0.15 36                    

0.1 0.2 8.9 0.40 318                    

0.2 0.3 8.8 0.71 691 71 27 26 9.3 1.1   13.1 1.04 0.65 8 12 15 62 26 1.15 0.082 0.823 0.039 

B22 0.3 0.4 8.7 0.90 949                    

0.4 0.5 8.7 0.98 1059                    

0.5 0.6 8.7 0.98 1025 65 23 29 11 1.0   16.9 0.79 0.85 7 12 17 64 27 1.02 0.088 0.855 0.048 

0.6 0.7 8.6 1.00 1026                    

0.7 0.8 8.6 1.04 1030                    

0.8 0.9 8.5 1.10 1084 62 22 28 11 0.96   17.7 0.79 0.88 6 12 19 62 28 1.00 0.094 0.880 0.051 

0.9 1 8.7 1.07 1034                    

1 1.1 8.7 1.11 1028                    

1.1 1.2 8.7 1.03 940 49 18 23 9.8 0.73   20.0 0.78 – 18 12 17 51 – 0.96 0.096 0.856 0.050 

1.2 1.3 8.9 0.90 760                    

2D 1.3 1.4 9 0.67 571                    

1.4 1.5 8.9 0.51 444 21 6.7 9.7 4.1 0.34   19.5 0.69 0.99 65 5 4 25 10 0.84 0.056 0.453 0.032 

3D 1.5 1.6 8.6 0.36 344 16 5.0 7.3 2.8 0.26   17.5 0.68 0.99 79 3 4 14 6 1.14 0.054 0.404 0.031 
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9029 0 0.10 8.6 1.0 0.05 20 – 24 1.44 22 – 1.7 0.47 9 4 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9030 
Soil Name: Picardy (Pc) 

 Location: 653096 mE 7499104 mN ZONE 55 
 Described By: Burgess, J Date: 17–Jun–1993 

Landscape: 

 Geology: TQab – unconsolidated calcareous sediments (basaltic origins)  Substrate Lithology: unconsolidated material (relict) 
 Landform Pattern: plain Element: plain 
 Runoff: slow Permeability: slowly permeable 
 Microrelief: absent Microrelief Component: absent 
 Drainage: moderately well drained Slope: 0.2 % 
 Surface Coarse Fragments: no coarse fragments 
 Surface Condition: periodic cracking, self-mulching 

Classifications: 

 ASC: Epicalcareous, Self-mulching, Black, VERTOSOL, Non Gravelly, Medium Fine, Very Fine, Very Deep 
 GSG: Black earth PPF: Ug5.15 

Vegetation: 

 Tallest Stratum:  Mid-high open forest (6.01–12m) 
  Acacia harpophylla (brigalow); Terminalia oblongata (yellowwood); Eremophila mitchellii (false sandalwood); Alectryon  
  oleifolius (boonaree) 

 Mid Stratum:  Dwarf open woodland (1.01–3m) 
  Terminalia oblongata (yellowwood); Carissa ovata (currant bush, baroom bush) 

 Lower Stratum:  Low sparse tussock grassland (<0.25) 
  Paspalidium caespitosum (brigalow grass) 

 Veg. Association:  Brigalow with shrubs (VA8) – uncleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A11 0.00 to 0.04 Very dark grey (10YR31) moist colour; medium clay; strong 2–5mm granular parting to 
   strong <2mm granular structure; dry very weak; dry when sampled; clear to;  
 A12 0.04 to 0.10 Black (10YR21) moist colour; medium clay; moderate 5–10mm angular blocky or lenticular 
   structure; dry very strong; dry when sampled; clear to;  
 B21k 0.10 to 0.50 Black (5Y22) moist colour; heavy clay; strong 10–20mm lenticular parting to strong 5–10mm 
   angular blocky or lenticular structure; common 10–20% fine <2mm calcareous nodules 
   segregations; moderately moist very strong; moderately moist when sampled; diffuse to;  
 B22 0.50 to 0.90 Dark olive grey (5Y32) moist colour; heavy clay; strong 20–50mm lenticular structure; very few  
 < 2% medium 2–6mm calcareous nodules; moderately moist strong;  
 moderately moist when sampled; clear to;  
 B23 0.90 to 1.30 Dark greyish brown (2.5Y42) moist colour; heavy clay; strong 20–50mm lenticular structure;  
 few 2–10% medium 2–6mm calcareous nodules; moderately moist  
 strong; moderately moist when sampled; clear to;  
 B24 1.30 to 1.50 Dark greyish brown (2.5Y42) moist colour; medium heavy clay; strong 20–50mm lenticular parting 
   to strong 2–5mm lenticular structure; moderately moist very firm; moderately moist when sampled;  
   clear to;  
 BC 1.50 to 1.60 Dark brown (7.5YR34) moist colour; medium heavy clay; strong 20–50mm lenticular structure;  
 many 20–50% fine <2mm manganiferous veins; moderately moist very  
 firm; moderately moist when sampled. 

 Effective Rooting Depth (ERD): 0.7 m (Cl >1000 ppm) 

 Plant Available Water Capacity (PAWC): 105 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A11 0 0.04 7 0.13 11 47 25 9.8 0.22 1.5   0.5 2.55 0.38 7 24 14 54 17 0.87 0.054 0.250 0.061 

A12 0.04 0.1 7.3 0.21 38 45 28 10 0.49 0.48   1.1 2.80 0.37 6 23 14 56 18 0.80 0.041 0.165 0.051 

B21k 0.1 0.2 8.4 0.22 39                    

0.2 0.3 8.7 0.22 63 44 26 15 1.4 0.22   3.2 1.73 0.40 4 22 12 58 19 0.76 0.030 0.124 0.040 

0.3 0.4 8.7 0.30 145                    

0.4 0.5 8.6 0.51 350                    

B22 0.5 0.6 8.5 0.73 596 45 20 21 3.5 0.15   7.8 0.95 0.50 5 23 13 59 19 0.76 0.021 0.089 0.053 

0.6 0.7 8.2 1.18 820                    

0.7 0.8 8.1 1.46 1027                    

0.8 0.9 7.9 1.88 1092 50 19 24 5.1 0.13   10.2 0.79 0.47 3 19 12 71 21 0.70 0.018 0.082 0.213 

B23 0.9 1 8 1.16 1090                    

1 1.1 8.1 1.10 1113                    

1.1 1.2 8.1 1.08 1081 52 19 25 5.5 0.21   10.6 0.76 – 2 17 10 68 – 0.76 0.023 0.132 0.053 

1.2 1.3 8.3 1.14 1108                    

B24 1.3 1.4 8.1 1.30 1219                    

1.4 1.5 8.2 1.26 1237 61 21 32 7.1 0.44   11.6 0.66 0.57 3 16 9 68 27 0.90 0.044 0.313 0.045 

BC 1.5 1.6 8.1 1.26 1280 64 21 32 7.6 0.53   11.9 0.66 0.59 2 17 11 70 28 0.91 0.053 0.438 0.042 
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9030 0 0.10 7.0 2.6 0.17 15 – 13 0.79 44 52 2.1 0.70 28 19 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9031 
Soil Name: Langley (Lg) 

 Location: 657672 mE 7500734 mN ZONE 55 

 Described By: Burgess, J Date: 17–Jun–1993 

Landscape: 

 Geology: Qa – Quaternary alluvium (associated with  Substrate Lithology: unconsolidated material (alluvial) 

  current streams) 
 Landform Pattern: alluvial plain Element: plain 

 Runoff: slow Permeability: slowly permeable 

 Microrelief: absent Microrelief Component: absent 

 Drainage: moderately well drained Slope: 0.5 % 

 Surface Coarse Fragments: no coarse fragments 

 Surface Condition: periodic cracking, self-mulching, 2–10% free carbonate nodules 

Classifications: 

 ASC: Epicalcareous–endohypersodic, Self-mulching, Black, VERTOSOL, Non Gravelly, Very Fine, Very Fine, Very Deep 

 GSG: Black earth PPF: Ug5.15 

Vegetation: 

 No Record (cropping area) 

 Veg. Association:  Brigalow–coolibah (VA6) 

 

Profile Morphology: 

  Horizon Depth (m) Description 
 A1 0.00 to 0.06 Very dark grey (10YR31) moist colour; light medium clay; strong <2mm granular structure;  
 very few <2% fine <2mm calcareous nodules; dry loose; dry when  
 sampled; clear to;  
 B21 0.06 to 0.40 Black (10YR21) moist colour; heavy clay; moderate 5–10mm angular blocky or lenticular 
   structure; very few < 2% fine <2mm calcareous nodules; dry strong; dry when 
   sampled; clear to;  
 B22k 0.40 to 1.10 Very dark grey (10YR31) moist colour; medium heavy clay (heavy); strong 20–50mm lenticular  
 structure; common 10–20% fine <2mm calcareous nodules, few 2–10% fine <2mm gypseous 
 crystals; moderately moist very firm; moderately moist when sampled; diffuse to;  
 B23y 1.10 to 1.50 Dark brown (10YR33) moist colour; medium clay; strong 20–50mm lenticular parting to strong 
   2–5mm lenticular structure; few 2–10% medium 2–6mm calcareous nodules, few 2–10% medium 
   2–6mm gypseous crystals; moist firm; moist when sampled. 

 Effective Rooting Depth (ERD): 0.7 m (Cl >1000 ppm, ESP >20%) 

 Plant Available Water Capacity (PAWC): 120 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.06 8.5 0.21 6 63 40 16 1.0 2.2   1.6 2.50 0.45 7 15 15 63 25 1.00 0.085 0.985 0.049 

B21 0.06 0.1 8.7 0.29 22                    

0.1 0.2 8.9 0.28 28                    

0.2 0.3 9 0.36 72 67 30 28 5.8 1.4   8.7 1.07 0.59 5 16 11 67 28 1.00 0.059 0.841 0.040 

0.3 0.4 9.1 0.54 204                    

B22k 0.4 0.5 8.8 1.17 398                    

0.5 0.6 8.5 1.95 584 69 22 33 12 1.4   17.4 0.67 0.70 4 15 11 67 28 1.03 0.054 0.801 0.195 

0.6 0.7 8.6 1.87 856                    

0.7 0.8 8.5 2.04 1164                    

0.8 0.9 8.3 2.69 1348 69 20 34 15 1.3   21.7 0.59 0.71 3 14 13 67 28 1.03 0.054 0.778 0.260 

0.9 1 8.2 2.81 1429                    

1 1.1 8.1 3.07 1409                    

B23y 1.1 1.2 8.2 2.52 1466 74 20 34 15 1.2   20.3 0.59 – 4 14 13 68 – 1.09 0.054 0.737 0.204 

1.2 1.3 8.4 1.86 1490                    

1.3 1.4 8.4 1.91 1498                    

1.4 1.5 8.4 1.91 1485 73 19 34 14 1.2   19.2 0.56 0.72 4 13 12 68 31 1.07 0.054 0.740 0.101 
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9031 0 0.10 8.4 1.9 0.12 16 – 40 1.48 29 14 2.1 0.57 18 27 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9032 
Soil Name: Picardy (Pc) 

 Location: 652735 mE 7504316 mN ZONE 55 
 Described By: Burgess, J Date: 18–Jun–1993 

Landscape: 

 Geology: TQab – unconsolidated calcareous sediments (basaltic origins)  Substrate Lithology: unconsolidated material (relict) 
 Landform Pattern: plain Element: plain 
 Runoff: slow Permeability: slowly permeable 
 Microrelief: absent Microrelief Component: absent 
 Drainage: moderately well drained Slope: 0.5 % 
 Surface Coarse Fragments: few 2–10%, large pebbles 20–60mm, quartz 
 Surface Condition: periodic cracking, self-mulching, 2–10% free carbonate nodules 

Classifications: 

 ASC: Epicalcareous, Self-mulching, Black, VERTOSOL, Slightly Gravelly, Very Fine, Very Fine, Deep 
 GSG: Black earth PPF: Ug5.12 

Vegetation: 

 Tallest Stratum:  Mid-high open forest (6.01–12m) 
 Acacia harpophylla (brigalow); Terminalia oblongata (yellowwood) 

 Mid Stratum:  Dwarf woodland (1.01–3m) 

 Terminalia oblongata (yellowwood); Carissa ovata (currant bush, baroom bush) 

 Lower Stratum:  Mid-high sparse tussock grassland (0.26–0.5m) 
  Paspalidium caespitosum (brigalow grass); Cenchrus ciliaris (buffel grass) 

 Veg. Association:  Brigalow with shrubs (VA8) – uncleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A1 0.00 to 0.06 Very dark grey (10YR31) moist colour; medium clay; very few < 2% medium pebbles 6–20mm  
 subrounded quartz coarse fragments; strong <2mm granular structure; few 2–10% medium  
 2–6mm calcareous nodules; dry loose; dry when sampled; clear to;  
 B21 0.06 to 0.30 Very dark grey (10YR31) moist colour; heavy clay; very few < 2% medium pebbles 6–20mm  
 subrounded basalt coarse fragments; strong 5–10mm lenticular structure; moderately moist  
 very strong; moderately moist when sampled; clear to;  
 B22 0.30 to 0.80 Black (5Y22) moist colour; heavy clay; few 2–10% medium pebbles 6–20mm subrounded  
 quartzose sandstone and basalt coarse fragments; strong 10–20mm lenticular parting to strong 
 2–5mm lenticular structure; few 2–10% medium 2–6mm calcareous soft segregations; moderately 
 moist very strong; moderately moist when sampled; clear to;  
 B3k 0.80 to 1.00 Very dark greyish brown (10YR32) moist colour; medium clay; many 20–50% small pebbles  
 2–6mm subrounded basalt coarse fragments; strong 5–10mm polyhedral structure; many  
 20–50% fine <2mm calcareous soft segregations; moderately moist  
 firm; moderately moist when sampled; clear to;  
 C1 1.00 to 1.20 Brown (10YR43) moist colour; fine sandy light clay; many 20–50% medium pebbles 6–20mm  
 subrounded basalt coarse fragments; weak 5–10mm polyhedral structure; many 20–50% fine 
 <2mm calcareous soft segregations; moderately moist very firm;  
 moderately moist when sampled; clear to;  
 C2 1.20 to 1.50 Dark yellowish brown (10YR44) moist colour; fine sandy light clay; strong 10–20mm prismatic 
   parting to strong 5–10mm angular blocky structure; few 2–10% medium 2–6mm calcareous soft 
   segregations, few 2–10% fine <2mm manganiferous veins; moderately moist very 
   firm; moderately moist when sampled. 

 Effective Rooting Depth (ERD): 1.0 m (C horizon, Cl >1000 ppm approx.) 

 Plant Available Water Capacity (PAWC): 140 mm 

Analytical Data: 
 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations 

# (meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.06 8.6 0.13 11 78 54 14 0.40 1.2   0.5 3.86 0.47 8 15 12 64 25 1.22 0.058 0.277 0.042 

B21 0.06 0.1 8.5 0.18 15                    

0.1 0.2 8.6 0.19 17                    

0.2 0.3 9 0.19 17 76 45 19 3.1 0.30   4.1 2.37 0.57 8 15 12 65 28 1.17 0.048 0.236 0.038 

B22 0.3 0.4 9.1 0.24 66                    

0.4 0.5 9 0.41 248                    

0.5 0.6 8.8 0.75 549 77 39 26 5.4 0.29   7.0 1.50 0.63 7 14 12 68 29 1.13 0.052 0.232 0.063 

0.6 0.7 8.8 0.81 605                    

0.7 0.8 8.5 0.93 695                    

B3k 0.8 0.9 8.3 1.39 727 65 28 22 7.4 0.22   11.4 1.27 0.72 20 16 13 48 24 1.35 0.096 0.371 0.113 

0.9 1 8.3 1.24 697                    

C1 1 1.1 8.3 1.32 969                    

1.1 1.2 8.4 1.28 1261 62 27 24 7.9 0.28   12.7 1.13 0.69 12 22 18 47 29 1.32 0.087 0.356 0.064 

C2 1.2 1.3 8.2 1.40 1649                    

1.3 1.4 8.3 1.35 1558                    

1.4 1.5 – – – 67 28 26 8.4 0.33   12.5 1.08 – – – – – 29 – 0.081 0.320 0.044 
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 
 

Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9032 0 0.10 8.4 1.7 0.13 13 – 35 0.59 14 8 1.2 0.41 16 31 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9033 
Soil Name: Carfax (Cx) 

 Location: 658213 mE 7506920 mN ZONE 55 

 Described By: Burgess, J Date: 18–Jun–1993 

Landscape: 

 Geology: TQab – unconsolidated calcareous sediments (basaltic origins)  Substrate Lithology: unconsolidated material (relict) 

 Landform Pattern: plain Element: plain 

 Runoff: slow Permeability: slowly permeable 

 Microrelief: linear gilgai – VI 0.4m, HI 10m Microrelief Component: mound 

 Drainage: moderately well drained Slope: 1.5 % 

 Surface Coarse Fragments: very few <2%, medium pebbles 6–20mm, quartz 

 Surface Condition: periodic cracking, self-mulching, 10–20% free carbonate nodules 

Classifications: 

 ASC: Epicalcareous, Self-mulching, Black, VERTOSOL, Non Gravelly, Medium Fine, Medium Fine, Very Deep 

 GSG: Black earth PPF: Ug5.17 

Vegetation: 

 Tallest Stratum:  Tall isolated clump of trees (12.01–20m) 

 Corymbia tessellaris (carbeen, Moreton Bay ash); Eucalyptus orgadophila (mountain coolibah) 

 Lower Stratum:  Mid-high tussock grassland (0.26–0.5m) 
  Eulalia aurea (silky browntop); Aristida species; Bothriochloa species 

 Veg. Association:  Queensland bluegrass downs (VA28) – uncleared 

Profile Morphology: 

  Horizon Depth (m) Description 

 A11 0.00 to 0.06 Very dark grey (10YR31) moist colour; light medium clay; strong <2mm granular structure;  
 common 10–20% medium 2–6mm calcareous nodules; dry loose; dry  
 when sampled; clear to;  
 A12 0.06 to 0.20 Very dark greyish brown (10YR32) moist colour; medium heavy clay; strong 2–5mm angular  
 blocky structure; common 10–20% fine <2mm calcareous soft segregations; dry very firm; 
 dry when sampled; clear to;  
 B21 0.20 to 0.50 Very dark greyish brown (2.5Y32) moist colour; medium heavy clay; strong 5–10mm lenticular  
 structure; few 2–10% medium 2–6mm calcareous nodules, few 2–10% medium 
 2–6mm calcareous soft segregations; moderately moist strong; moderately moist when sampled;  
 gradual to;  
 B22 0.50 to 1.10 Dark olive brown (2.5Y33) moist colour; medium heavy clay; strong 20–50mm lenticular parting 
   to strong 5–10mm lenticular structure; common 10–20% medium 2–6mm calcareous nodules,  
   common 10–20% medium 2–6mm calcareous soft segregations; moderately moist 
   very strong; moderately moist when sampled; clear to;  
 BCk 1.10 to 1.60 Brown (7.5YR44) moist colour; fine sandy light medium clay; moderate 20–50mm lenticular  
 structure; many 20–50% very coarse 20–60mm calcareous soft segregations;  
 moderately moist strong; moderately moist when sampled. 

 Effective Rooting Depth (ERD): 1.5 m (maximum depth, no restrictions) 

 Plant Available Water Capacity (PAWC): 160 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A11 0 0.06 8.4 0.14 6 60 45 10 0.20 0.74   0.3 4.50 0.49 15 25 13 48 19 1.25 0.045 0.150 0.046 

A12 0.06 0.1 8.5 0.19 6                    

0.1 0.2 8.6 0.15 6 63 42 16 0.22 0.18   0.3 2.63 0.39 14 20 12 53 23 1.19 0.030 0.087 0.034 

B21 0.2 0.3 8.6 0.13 6 62 39 19 0.33 0.14   0.5 2.05 0.42 12 21 12 55 22 1.13 0.031 0.082 0.030 

0.3 0.4 8.5 0.13 6 65 36 21 0.45 0.15   0.7 1.71 0.42 12 21 12 55 22 1.18 0.031 0.086 0.030 

0.4 0.5 8.7 0.13 6                    

B22 0.5 0.6 8.7 0.15 6 63 33 24 0.79 0.14   1.3 1.38 0.32 12 21 12 57 24 1.11 0.029 0.081 0.027 

0.6 0.7 8.8 0.16 7                    

0.7 0.8 8.8 0.16 6                    

0.8 0.9 8.9 0.17 6 63 32 25 1.4 0.13   2.2 1.28 0.26 12 21 12 56 23 1.13 0.030 0.072 0.025 

0.9 1 8.9 0.18 9                    

1 1.1 8.9 0.20 16                    

BCk 1.1 1.2 8.8 0.21 11 64 30 27 1.8 0.10   2.8 1.11 – 11 21 16 52 – 1.23 0.051 0.069 0.025 

1.2 1.3 9.1 0.17 9                    

1.3 1.4 8.9 0.18 6                    

1.4 1.5 9.1 0.17 6 37 17 17 1.4 0.05   3.8 1.00 0.60 20 36 16 32 12 1.16 0.067 0.058 0.022 

1.5 1.6 9 0.21 6                    
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9033 0 0.10 8.5 1.3 0.10 13 – 9 0.33 16 12 0.72 0.30 7 4 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9034 
Soil Name: Bellarine (Bz) 

 Location: 658328 mE 7471865 mN ZONE 55 

 Described By: Burgess, J Date: 08–Apr–1994 

Landscape: 

 Geology: Ta – deeply weathered Tertiary sedimentary  Substrate Lithology: altered detrital sedimentary rock (unidentified) 

  rocks (ferricrete, reticulite, petroreticulite) 

 Landform Pattern: rise Element: scarp footslope 

 Runoff: rapid Permeability: moderately permeable 

 Microrelief: absent Microrelief Component: absent 

 Drainage: well drained Slope: 3 % 

 Surface Coarse Fragments: few 2–10%, large pebbles 20–60mm, petroreticulite 

 Surface Condition: hard setting, firm 

Classifications: 

 ASC: Melacic, Inceptic, Chernic, TENOSOL, Medium, Slightly Gravelly, Clay Loamy, Clayey, Shallow 

 GSG: Lithosol PPF: Um6.42 

Vegetation: 

 Tallest Stratum:  Tall open forest (12.01–20m) 
  Acacia shirleyi (lancewood); Eucalyptus exserta (Queensland peppermint, bendo) 

 Mid Stratum:  Mid-high sparse shrubland (0.51–1m) 
  Erythroxylum australe (cocaine tree) 

 Lower Stratum:  Tall sparse tussock grassland (0.51–1m) 
  Aristida species 

 Veg. Association:  Lancewood (VA3) – uncleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A1 0.00 to 0.23 Very dark brown (10YR22) moist colour; clay loam, sandy; very few < 2% medium pebbles  
 6–20mm subangular coarse fragments (same as substrate material); weak 5–10mm subangular  
 blocky structure; moderately moist firm; moderately moist when sampled; clear to;  
 BC 0.23 to 0.40 Brown (7.5YR44) moist colour; few 2–10% fine < 5mm faint red, very few < 2% fine < 5mm  
 faint grey mottles; fine sandy medium clay; few 2–10% small pebbles 2–6mm angular same  
 as substrate material coarse fragments; moderate 5–10mm polyhedral parting to strong 2–5mm 
 polyhedral structure; moderately moist very firm; moderately moist when sampled; clear to;  
 C 0.40 to 0.50 Dark red (2.5YR36) or pale brown (10YR63) moist colours; many 20–50% coarse 15mm–30mm 
   prominent red, many 20–50% coarse 15–30mm prominent grey mottles; very abundant > 90% 
   medium pebbles 6–20mm angular coarse fragments (same as substrate material); strong 2–5mm 
   angular blocky structure; dry very strong; dry when sampled. 

 Effective Rooting Depth (ERD): 0.23 m (subsoil pH <5.5) 

 Plant Available Water Capacity (PAWC): 35 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.1 4.5 0.06 6 7 0.61 0.31 0.07 0.50 5.2 5.8 1.0 1.97 0.53 25 40 7 29 9 0.24 0.036 0.394 0.044 

 0.1 0.2 4.5 0.06 10                    

BC 0.2 0.3 4.3 0.06 21 9 0.14 0.83 0.10 0.22 6.9 7.5 1.1 0.17 0.45 17 37 9 38 12 0.24 0.034 0.467 0.034 

 0.3 0.4 4.6 0.04 6                    

C 0.4 0.5 4.7 0.04 6 15 0.09 4.1 0.19 0.26 9.7 10.7 1.3 0.02 0.38 15 31 15 38 14 0.39 0.039 0.674 0.068 
 

 # ECEC/Aqueous Cations @ pH 7 [Methods 15J1,15A1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9034 0 0.10 4.5 0.84 0.11 8 – 5 0.34 103 2 0.07 0.36 16 15 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9035 
Soil Name: Heyford (Hf) 

 Location: 659695 mE 7468055 mN ZONE 55 

 Described By: Burgess, J Date: 08–Apr–1994 

Landscape: 

 Geology: Pb – sandstone, siltstone or mudstone of the  Substrate Lithology: sandstone 

 Back Creek Group (undifferentiated) 

 Landform Pattern: rise Element: hillslope 

 Runoff: moderately rapid Permeability: very slowly permeable 

 Microrelief: absent Microrelief Component: absent 

 Drainage: moderately well drained Slope: 4 % 

 Surface Coarse Fragments: very few < 2%, medium pebbles 6–20mm, siltstone 

 Surface Condition: soft, hard setting 

Classifications: 

 ASC: Magnesic, Mesonatric, Brown, SODOSOL, Medium, Non Gravelly, Sandy, Clayey, Moderate 

 GSG: Solodized solonetz PPF: Db1.33 

Vegetation: 

 Tallest Stratum:  Tall woodland (12.01–20m) 
 Eucalyptus populnea (poplar box) 

 Mid Stratum:  Dwarf isolated trees (1.01–3m) 
 Eremophila mitchellii (false sandalwood); Acacia cretata; Allocasuarina luehmannii (bull oak) 

 Lower Stratum:  Tall tussock grassland (0.51–1m) 

  Chrysopogon fallax (golden beardgrass); Aristida species 

 Veg. Association:  Poplar box (VA20) – uncleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A1 0.00 to 0.10 Brown (10YR43) moist colour; loamy sand; massive structure; dry weak; dry when  
 sampled; clear to;  
 A2j 0.10 to 0.25 Dark yellowish brown (10YR44) moist colour, very pale brown (10YR73) dry colour; loamy sand; 
   very few < 2% medium pebbles 6–20mm subrounded tabular siltstone coarse fragments; 
   massive structure; dry weak; dry when sampled; abrupt to;  
 B21t 0.25 to 0.40 Dark greyish brown (2.5Y43) moist colour; few 2–10% medium 5–15mm distinct red  
 mottles; fine sandy medium clay; strong 100–200mm columnar parting to moderate 10–20mm 
 angular blocky structure; dry very strong; dry when sampled; clear to;  
 B22k 0.40 to 0.65 Light olive brown (2.5Y56) moist colour; fine sandy light medium clay; very few < 2% medium  
 pebbles 6–20mm angular platy coarse fragments (same as substrate material); moderate  
 5–10mm angular blocky structure; very few < 2% fine <2mm calcareous soft segregations  
 segregations; moderately moist very firm; moderately moist when sampled; clear to;  
 BC 0.65 to 0.80 Light olive brown (2.5Y56) moist colour; fine sandy light clay; many 20–50% large pebbles  
 20–60mm angular platy coarse fragments (same as substrate material); weak 10–20mm angular  
 blocky structure; moderately moist very firm; moderately moist when sampled; clear to;  
 C 0.80 to 0.85 Olive yellow (2.5Y66) moist colour; very abundant > 90% large pebbles 20–60mm angular platy  
 coarse fragments (same as substrate material); dry rigid; dry when sampled. 

 Effective Rooting Depth (ERD): 0.25 m (strong columnar structure) 

 Plant Available Water Capacity (PAWC): 30 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.1 5.2 0.03 16 6 0.69 0.61 0.09 0.31   1.5 1.13 0.57 6 80 1 10 3 0.60 0.031 0.862 0.030 

A2j 0.1 0.2 5.5 0.03 18 5 0.37 0.75 0.06 0.22   1.2 0.49 0.51 6 78 5 11 3 0.45 0.027 0.926 0.028 

B21t 0.25 0.3 6.1 0.26 321 19 0.43 7.1 2.3 0.60   12.1 0.06 0.89 4 42 5 52 19 0.37 0.036 2.411 0.038 

0.3 0.4 6.6 0.37 525 19 0.32 8.8 3.2 0.58   16.8 0.04 0.90 3 39 5 58 19 0.33 0.031 2.561 0.036 

B22k 0.4 0.5 7.8 0.41 629                    

0.5 0.6 8.1 0.47 634 9 0.26 7.6 3.2 0.36   35.6 0.03 0.96 4 54 8 34 11 0.26 0.030 2.472 0.047 

BC 0.65 0.7 8.6 0.35 456                    

0.7 0.8 8.7 0.61 802 10 0.32 7.4 4.0 0.31   40.0 0.04 0.94 6 45 17 35 13 0.29 0.035 3.006 0.028 

C 0.8 0.85 8.9 0.41 543 8 0.30 6.1 3.4 0.29   42.5 0.05 0.84 15 51 11 24 9 0.33 0.059 2.728 0.029 
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9035 0 0.10 5.3 1.5 0.03 50 – 2 0.29 102 1 0.05 0.16 6 16 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9036 
Soil Name: Anncrouye (Ac) 

 Location: 691255 mE 7467796 mN ZONE 55 

 Described By: Burgess, J Date: 12–Apr–1994 

Landscape: 

 Geology: Ta – deeply weathered Tertiary sedimentary  Substrate Lithology: altered detrital sedimentary rock (unidentified) 

 rocks (ferricrete, reticulite, petroreticulite) 

 Landform Pattern: rise Element: hillcrest 

 Runoff: moderately rapid Permeability: moderately permeable 

 Microrelief: absent Microrelief Component: absent 

 Drainage: moderately well drained Slope: 4 % 

 Surface Coarse Fragments: few 2–10%, medium pebbles 6–20mm, siltstone and silcrete 

 Surface Condition: hard setting 

Classifications: 

 ASC: Reticulate, Mesotrophic, Red, CHROMOSOL, Medium, Slightly Gravelly, Clay Loamy, Clayey, Moderate 

 GSG: Red podzolic soil PPF: Dr3.31 

Vegetation: 

 Tallest Stratum:  Mid-high open woodland (6.01–12m) 
  Eucalyptus crebra (narrow-leaved ironbark); Corymbia clarksoniana (long-fruited bloodwood) 

 Mid Stratum:  Low woodland (3.01–6m) 
  Eucalyptus exserta (Queensland peppermint, bendo); Eucalyptus crebra (narrow-leaved ironbark); Petalostigma pubescens 
  (quinine tree) 

 Lower Stratum:  Tall open tussock grassland (0.51–1m) 
  Chrysopogon fallax (golden beardgrass); Themeda triandra (kangaroo grass); Aristida species; Cenchrus ciliaris (buffel  
  grass) 

 Veg. Association:  Narrow-leaved ironbark (VA12) – uncleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A1 0.00 to 0.10 Brown (10YR43) moist colour; fine sandy clay loam; few 2–10% medium pebbles 6–20mm  
 subangular silcrete coarse fragments; weak 10–20mm platy parting to massive structure; 
 dry very firm; dry when sampled; clear to;  
 A2j 0.10 to 0.28 Dark yellowish brown (10YR44) moist colour, very pale brown (10YR73) dry colour; clay loam, fine sandy  
   (heavy); few 2–10% medium pebbles 6–20mm subangular silcrete coarse fragments; moderate 
   5–10mm angular blocky structure; dry firm; dry when sampled; abrupt to;  
 B2 0.28 to 0.50 Dark red (2.5YR36) moist colour; few 2–10% fine < 5mm faint yellow mottles; fine sandy  
 medium clay; strong 2–5mm polyhedral structure; dry strong; dry when sampled; clear to;  
 B3 0.50 to 0.80 Dark red (2.5YR36) moist colour; common 10–20% medium 5mm–15mm prominent grey,  
 common 10–20% medium 5–15mm faint yellow mottles; fine sandy medium clay; very few 
 < 2% medium pebbles 6–20mm subangular coarse fragments (same as substrate material);  
 strong 2–5mm polyhedral structure; dry very firm; dry when sampled; gradual to;  
 C 0.80 to 1.00 Light brownish grey (10YR62) moist colour; many 20–50% medium 5–15mm prominent  
 red mottles; fine sandy light medium clay; common 10–20% medium pebbles 6–20mm  
 subangular coarse fragments (same as substrate material); strong 2–5mm polyhedral structure; 
 dry firm; dry when sampled. 

 Effective Rooting Depth (ERD): 0.8 m (C horizon, subsoil pH <5.5 ) 

 Plant Available Water Capacity (PAWC): 100 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations 

# (meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.1 5.6 0.02 6 3 1.5 1.0 0.04 0.18 0.20 0.20 1.3 1.50 0.65 9 57 19 21 4 0.14 0.032 0.141 0.033 

A2j 0.1 0.2 5.3 0.02 6                    

0.2 0.28 5.6 0.02 6 4 1.2 1.5 0.10 0.06 0.70 0.70 2.5 0.80 0.51 9 46 17 34 7 0.12 0.030 0.175 0.032 

B2 0.3 0.4 5.8 0.03 8 6 2.2 3.6 0.30 0.09   5.0 0.61 0.66 4 27 8 60 13 0.10 0.029 0.234 0.030 

0.4 0.5 6 0.03 9                    

B3 0.5 0.6 6.3 0.04 13 9 3.1 5.0 0.54 0.10   6.0 0.62 0.35 2 23 8 65 14 0.14 0.024 0.215 0.029 

0.6 0.7 6.3 0.03 9                    

0.7 0.8 6 0.04 12                    

C 0.8 0.9 5.5 0.04 29 8 2.3 4.5 0.51 0.10 0.81 1.0 6.4 0.51 0.40 3 27 15 54 12 0.15 0.021 0.207 0.081 

0.9 1 5.3 0.04 16                    
 

 # ECEC/Aqueous Cations @ pH 7 [Methods 15J1,15A1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9036 0 0.10 6.1 1.3 0.04 33 – 3 0.22 23 6 0.22 0.12 4 11 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9037 
Soil Name: Bul Bul (Bb) 

 Location: 665543 mE 7469615 mN ZONE 55 

 Described By: Burgess, J Date: 12–Apr–1994 

Landscape: 

 Geology: Ta – deeply weathered Tertiary sedimentary  Substrate Lithology: altered detrital sedimentary rock (unidentified) 

 rocks (ferricrete, reticulite, petroreticulite) 

 Landform Pattern: plateau Element: plain 

 Runoff: slow Permeability: moderately permeable 

 Microrelief: absent Microrelief Component: absent 

 Drainage: well drained Slope: 2 % 

 Surface Coarse Fragments: few 2–10%, medium pebbles 6–20mm, petroreticulite 

 Surface Condition: hard setting 

Classifications: 

 ASC: Ferric, Petroferric, Brown, KANDOSOL, Thin, Slightly Gravelly, Clay Loamy, Clay Loamy, Moderate 

 GSG: Yellow earth PPF: Um5.51 

Vegetation: 

 Tallest Stratum:  Tall open woodland (12.01–20m) 
 Eucalyptus crebra (narrow-leaved ironbark) 

 Mid Stratum:  Tall closed shrubland (1.01–3m) 
 Micromyrtus capricornia (heath myrtle); Acacia cretata 

 Lower Stratum:  Tall tussock grassland (0.51–1m) 
  Aristida species; Eragrostis species; Alloteropsis cimicina; Eriachne mucronata 

 Veg. Association:  Eucalypts with shrubby heath myrtle (VA14) – uncleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A1 0.00 to 0.10 Dark brown (7.5YR33) moist colour; sandy clay loam (light); few 2–10% medium pebbles  
 6–20mm subrounded ironstone coarse fragments; massive structure; dry firm; dry  
 when sampled; gradual to;  
 B21 0.10 to 0.30 Brown (7.5YR44) moist colour; clay loam, sandy; few 2–10% medium pebbles 6–20mm  
 subrounded ironstone coarse fragments; massive structure; dry weak; dry when  
 sampled; abrupt to;  
 B22c 0.30 to 0.68 Dark yellowish brown (10YR46) moist colour; very abundant > 90% large pebbles 20–60mm  
 subrounded ironstone coarse fragments; dry weak; dry when sampled; abrupt to;  
 2C 0.68 to 0.80 Yellowish brown (10YR56) moist colour; common 10–20% medium 5–15mm prominent  
 grey mottles; medium heavy clay; few 2–10% medium pebbles 6–20mm subrounded ironstone 
 coarse fragments; weak 5–10mm polyhedral structure; moderately moist very firm;  
 moderately moist when sampled. 

 Effective Rooting Depth (ERD): 0.7 m (C horizon, ESP >20%) 

 Plant Available Water Capacity (PAWC): 40 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.1 5 0.02 6 3 0.51 0.37 0.10 0.27 1.4 1.5 3.3 1.38 0.49 20 54 7 22 5 0.14 0.026 0.130 0.032 

B21 0.1 0.2 4.8 0.02 6                    

0.2 0.3 5 0.02 6 3 0.12 1.2 0.17 0.08 1.4 1.6 5.7 0.10 0.77 18 54 9 22 5 0.14 0.021 0.093 0.029 

B22c 0.3 0.4 5.5 0.02 16                    

0.4 0.5 6.1 0.03 17                    

0.5 0.6 6.6 0.03 22 2 0.12 1.4 0.33 0.04   16.5 0.09 0.71 38 42 10 13 6 0.15 0.034 0.117 0.034 

0.6 0.68 6.9 0.04 34                    

2C 0.7 0.8 7.5 0.09 117 9 0.09 6.9 2.1 0.09   23.3 0.01 0.92 17 39 7 38 12 0.24 0.017 0.133 0.025 
 

 # ECEC/Aqueous Cations @ pH 7 [Methods 15J1,15A1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9037 0 0.10 4.9 1.3 0.06 22 – 2 0.23 – 3 0.11 0.19 7 6 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9038 
Soil Name: Merion (Mr) 

 Location: 670323 mE 7466803 mN ZONE 55 

 Described By: Burgess, J Date: 12–Apr–1994 

Landscape: 

 Geology: Ta – deeply weathered Tertiary sedimentary  Substrate Lithology: No record 

 rocks (ferricrete, reticulite, petroreticulite) 

 Landform Pattern: pediment Element: pediment 

 Runoff: slow Permeability: very slowly permeable 

 Microrelief: normal gilgai – VI 0.1 m, HI 10 m Microrelief Component: mound/shelf 

 Drainage: moderately well drained Slope: 1.5 % 

 Surface Coarse Fragments: few 2–10%, medium pebbles 6–20mm, silcrete 

 Surface Condition: firm, self-mulching, periodic cracking 

Classifications: 

 ASC: Episodic–epiacidic, Epipedal, Black, VERTOSOL, Slightly Gravelly, Medium Fine, Very Fine, Very Deep 

 GSG: Grey clay PPF: Ug5.1 

Vegetation: 

 Tallest Stratum:  Tall open forest (12.01–20m) 
  Eucalyptus thozetiana (yapunyah) 

 Mid Stratum:  Dwarf isolated trees (1.01–3m) 
  Eucalyptus thozetiana (yapunyah) 

 Lower Stratum:  Mid-high sparse tussock grassland (0.26–0.5m) 
  Enteropogon acicularis (curly windmill grass); Eragrostis species; Chrysopogon fallax (golden beardgrass); Sporobolus  
  species; Chloris species 

 Veg. Association:  Yapunyah (VA24) – uncleared 

Profile Morphology: 

  Horizon Depth (m) Description 

 A1 0.00 to 0.05 Dark brown (10YR33) moist colour; medium clay; few 2–10% medium pebbles 6–20mm  
 subangular silcrete coarse fragments; weak 5–10mm subangular blocky parting to strong 
 <2mm granular structure; dry very weak; dry when sampled; clear to;  
 B21 0.05 to 0.50 Dark brown (7.5YR32) moist colour; heavy clay; strong 10–20mm angular blocky structure;  
 moderately moist very strong; moderately moist when sampled; diffuse to;  
 B22 0.50 to 1.10 Dark brown (7.5YR32) moist colour; heavy clay; strong 20–50mm lenticular structure;  
 moderately moist very strong; moderately moist when sampled; diffuse to;  
 B23 1.10 to 1.60 Dark brown (7.5YR32) moist colour; common 10–20% coarse 15–30mm distinct red  
 mottles; heavy clay; strong 20–50mm lenticular structure; moderately moist very  
 strong; moderately moist when sampled. 

 Effective Rooting Depth (ERD): 0 m (Cl >1000 ppm) 

 Plant Available Water Capacity (PAWC): 0 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations 

# (meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.05 4.8 0.89 1260 21 1.7 14 2.6 0.79 1.4 1.7 12.4 0.12 0.48 19 23 9 53 15 0.40 0.049 0.270 0.068 

B21 0.05 0.1 4.7 0.92 1369 19 0.81 12 2.9 0.55 2.2 2.9 15.3 0.07 0.61 18 24 8 53 17 0.36 0.043 0.272 0.068 

0.1 0.2 4.7 0.82 1578                    

0.2 0.3 4.8 0.88 1235 19 0.22 10 4.9 0.39 2.5 3.4 25.8 0.02 0.82 16 22 6 58 19 0.33 0.043 0.253 0.067 

0.3 0.4 4.6 1.11 1539                    

0.4 0.5 4.6 1.35 1944                    

B22 0.5 0.6 4.5 1.74 2662 25 0.10 12 9.0 0.44 1.9 3.2 36.0 0.01 0.82 7 16 10 70 25 0.36 0.036 0.269 0.068 

0.6 0.7 4.5 1.76 2668                    

0.7 0.8 4.4 2.16 3262                    

0.8 0.9 4.2 2.26 3368 23 0.14 12 7.9 0.53 1.5 2.9 34.3 0.01 0.80 3 13 6 76 28 0.30 0.033 0.306 0.069 

0.9 1 4.2 2.39 3484                    

1 1.1 4.2 2.59 3782                    

B23 1.1 1.2 4.2 2.47 3675 23 0.08 12 7.1 0.60 1.3 2.9 30.9 0.01 – 2 11 9 76 – 0.30 0.034 0.322 0.071 

1.2 1.3 4.2 2.53 3849                    

1.3 1.4 4.2 2.80 4315                    

1.4 1.5 4.1 2.67 4086                    

1.5 1.6 4.1 2.67 4091                    
 

 # ECEC/Aqueous Cations @ pH 7 [Methods 15J1,15A1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9038 0 0.10 4.7 1.4 0.08 18 – 33 0.30 – 7 1.2 1.4 45 – 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9039 
Soil Name: Bundoora (Bd) 

 Location: 673942 mE 7461125 mN ZONE 55 
 Described By: Burgess, J Date: 13–Apr–1994 

Landscape: 

 Geology: Ta – deeply weathered Tertiary sedimentary  Substrate Lithology: altered detrital sedimentary rock (unidentified) 
 rocks (ferricrete, reticulite, petroreticulite) 
 Landform Pattern: pediment Element: plain 
 Runoff: moderately rapid Permeability: very slowly permeable 
 Microrelief: absent Microrelief Component: absent 
 Drainage: imperfectly drained Slope: 1.5 % 
 Surface Coarse Fragments: very few < 2%, medium pebbles 6–20mm, silcrete 
 Surface Condition: soft, hard setting 

Classifications: 

 ASC: Eutrophic, Mesonatric, Grey, SODOSOL, Thick, Non Gravelly, Sandy, Clayey, Very Deep 
 GSG: Solodized solonetz PPF: Dy3.41 

Vegetation: 
 Tallest Stratum:  Tall woodland (12.01–20m) 
 Eucalyptus populnea (poplar box); Allocasuarina luehmannii (bull oak); Corymbia clarksoniana (long-fruited  
 bloodwood) 

 Mid Stratum:  Low open woodland (3.01–6m) 
 Allocasuarina luehmannii (bull oak); Eucalyptus populnea (poplar box); Cassia brewsteri (Leichhardt bean,  
 bean bush); Eremophila mitchellii (false sandalwood); Canthium oleifolium (myrtle tree) 

 Lower Stratum:  Low open tussock grassland (<0.25) 
  Chrysopogon fallax (golden beardgrass); Aristida species; Enteropogon ramosus (windmill grass); Bothriochloa decipiens  
 (pitted bluegrass) 

 Veg. Association:  Eucalypts with bull oak (VA32) – uncleared 

Profile Morphology: 
  Horizon Depth (m) Description 
 A1 0.00 to 0.20 Dark brown (10YR33) moist colour; loamy sand; very few < 2% medium pebbles 6–20mm  
 subrounded ironstone coarse fragments; massive structure; dry weak; dry when  
 sampled; gradual to;  
 A2e 0.20 to 0.33 Greyish brown (10YR52), light grey (10YR72) dry colour; sand; very few < 2% medium 
   pebbles 6–20mm subrounded ironstone coarse fragments; single grain structure; dry very weak; 
   dry when sampled; abrupt to;  
 B21t 0.33 to 0.70 Dark greyish brown (10YR42) moist colour; few 2–10% medium 5mm–15mm faint yellow, few  
 2–10% fine < 5mm prominent red mottles; sandy light medium clay; very few < 2% medium  
 pebbles 6–20mm subangular silcrete coarse fragments; strong 200–500mm columnar parting to 
 weak 10–20mm angular blocky structure; dry very strong; dry when sampled; gradual to;  
 B22 0.70 to 1.40 Brown (10YR53) moist colour; sandy light clay; very few < 2% medium pebbles 6–20mm  
 subangular silcrete coarse fragments; moderate 10–20mm polyhedral structure; few 2–10%  
 fine <2mm manganiferous veins; dry strong; dry when sampled; diffuse to;  
 B3 1.40 to 1.60 Light brownish grey (10YR62) moist colour; common 10–20% coarse 15–30mm distinct  
 red mottles; sandy light clay; weak 10–20mm polyhedral structure; dry very strong;  
 dry when sampled. 

 Effective Rooting Depth (ERD): 0.33 m (ESP >20%, strong columnar structure) 

 Plant Available Water Capacity (PAWC): 40 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations 

# (meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.1 5.6 0.02 7 4 1.5 0.71 0.05 0.23   1.3 2.11 0.58 22 61 13 9 2 0.44 0.023 0.101 0.030 

0.1 0.2 5.2 0.02 6                    

A2e 0.2 0.3 5.4 0.02 8 3 0.62 0.60 0.06 0.06   2.0 1.03 0.70 22 64 10 7 1 0.43 0.015 0.078 0.026 

B21t 0.33 0.4 6.6 0.27 346 11 1.7 5.9 2.2 0.07   20.0 0.29 0.85 17 47 9 32 9 0.34 0.018 0.109 0.029 

0.4 0.5 7.3 0.38 514                    

0.5 0.6 7.7 0.42 508 10 1.5 6.2 3.2 0.07   32.0 0.24 0.94 14 49 10 28 9 0.36 0.016 0.113 0.032 

0.6 0.7 7.8 0.45 517                    

B22 0.7 0.8 7.8 0.45 545                    

0.8 0.9 7.6 0.47 583 12 1.3 6.8 4.4 0.09   36.7 0.19 0.96 13 48 8 31 11 0.39 0.016 0.118 0.032 

0.9 1 7.6 0.44 551                    

1 1.1 7.3 0.41 530                    

1.1 1.2 7.1 0.39 507 10 0.99 6.1 4.0 0.08   40.0 0.16 – 14 48 11 28 – 0.36 0.015 0.118 0.035 

1.2 1.3 6.2 0.40 527                    

1.3 1.4 5.9 0.40 549                    

B3 1.4 1.5 5.7 0.41 514 11 1.3 6.1 3.4 0.08   30.9 0.21 0.93 14 48 9 31 13 0.35 – – – 

1.5 1.6 5.5 0.40 433                    
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9039 0 0.10 5.7 1.3 0.03 43 – 3 0.12 43 9 0.16 0.10 5 6 

# Air dry data @ 40 C 

 



96 

Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9040 
Soil Name: Bul Bul (Bb) 

 Location: 673094 mE 7457862 mN ZONE 55 

 Described By: Burgess, J Date: 13–Apr–1994 

Landscape: 

 Geology: Ta – deeply weathered Tertiary sedimentary  Substrate Lithology: altered detrital sedimentary rock (unidentified) 

 rocks (ferricrete, reticulite, petroreticulite) 

 Landform Pattern: plain Element: plain 

 Runoff: moderately rapid Permeability: moderately permeable 

 Microrelief: absent Microrelief Component: absent 

 Drainage: moderately well drained Slope: 1.5 % 

 Surface Coarse Fragments: no coarse fragments 

 Surface Condition: hard setting 

Classifications: 

 ASC: Reticulate, Mesotrophic, Brown, KANDOSOL, Thin, Non Gravelly, Clay Loamy, Clay Loamy, Moderate 

 GSG: Yellow earth PPF: Gn2.21 

Vegetation: 

 Tallest Stratum:  Tall open woodland (12.01–20m) 
 Eucalyptus populnea (poplar box); Corymbia dallachyana (ghost gum); Corymbia clarksoniana (long-fruited  
 bloodwood) 

 Mid Stratum:  Mid-high open woodland (6.01–12m) 

 Eucalyptus populnea (poplar box); Corymbia dallachyana (ghost gum) 

 Lower Stratum:  Tall open tussock grassland (0.51–1m) 
  Chrysopogon fallax (golden beardgrass); Aristida species 

 Veg. Association:  Poplar box (VA20) – uncleared 

Profile Morphology: 

  Horizon Depth (m) Description 

 A1 0.00 to 0.10 Dark brown (10YR33) moist colour; sandy clay loam (light); very few < 2% small pebbles  
 2–6mm subrounded ironstone coarse fragments; massive structure; dry weak; dry  
 when sampled; gradual to;  
 B1 0.10 to 0.30 Dark yellowish brown (10YR34) moist colour; sandy clay loam; very few < 2% small pebbles  
 2–6mm subrounded ironstone coarse fragments; massive structure; dry weak; dry  
 when sampled; diffuse to;  
 B2 0.30 to 0.70 Dark yellowish brown (10YR46) to yellowish brown (10YR56) moist colours; very few < 2% fine 
   < 5mm faint grey, very few <2% fine <5mm faint red mottles; clay loam, sandy; few 2–10% small 
   pebbles 2–mm subrounded ironstone coarse fragments; massive or weak 10–20mm angular blocky 
   structure; dry very firm; dry when sampled; clear to;  
 2C 0.70 to 0.90 Grey (10YR61) moist colour; many 20–50% coarse 15–30mm prominent orange mottles;  
 fine sandy medium clay; common 10–20% medium pebbles 6–20mm subrounded ironstone  
 coarse fragments; weak 10–20mm angular blocky structure; dry very strong; dry when 
 sampled. 

 Effective Rooting Depth (ERD): 0.7 m (C horizon) 

 Plant Available Water Capacity (PAWC): 65 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.1 5.4 0.01 6 3 1.2 0.72 0.07 0.16 0.40 0.50 2.3 1.67 0.45 17 63 9 16 3 0.19 0.022 0.089 0.028 

B1 0.1 0.2 5 0.01 6                    

0.2 0.3 5.1 0.01 6 3 0.93 0.91 0.05 0.09 0.50 0.60 1.7 1.02 0.43 14 64 7 17 4 0.18 0.018 0.087 0.027 

B2 0.3 0.4 5.1 0.01 6                    

0.4 0.5 5.4 0.01 6                    

0.5 0.6 5.9 0.02 6 3 0.78 1.8 0.34 0.07 0.30 0.30 11.3 0.43 0.48 13 59 6 21 5 0.14 0.019 0.098 0.025 

0.6 0.7 6.4 0.03 6                    

2C 0.7 0.8 6.9 0.05 29                    

0.8 0.9 7.4 0.06 37 9 2.1 4.7 1.7 0.11   18.9 0.45 0.94 13 51 6 31 9 0.29 0.015 0.109 0.024 
 

 # ECEC/Aqueous Cations @ pH 7 [Methods 15J1,15A1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9040 0 0.10 5.7 1.5 0.03 50 – 2 0.21 31 14 0.32 0.06 3 6 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9041 
Soil Name: Foxleigh clay loamy phase (FxLp) 
 Location: 676087 mE 7454237 mN ZONE 55 
 Described By: Burgess, J Date: 13–Apr–1994 

Landscape: 
 Geology: TQa – unconsolidated sediments (sedimentary origins) Substrate Lithology: unconsolidated material (relict) 
 Landform Pattern: plain Element: plain 
 Runoff: slow Permeability: very slowly permeable 
 Microrelief: absent Microrelief Component: absent 
 Drainage: moderately well drained Slope: 1.5 % 
 Surface Coarse Fragments: no coarse fragments 
 Surface Condition: hard setting 

Classifications: 
 ASC: Calcic, Hypernatric, Brown, SODOSOL, Medium, Non Gravelly, Clay Loamy, Clayey, Very Deep 
 GSG: Solodic PPF: Db1.43 

Vegetation: 
 Tallest Stratum:  Tall woodland (12.01–20m) 
 Eucalyptus populnea (poplar box) 

 Mid Stratum:  Dwarf open woodland (1.01–3m) 
 Cassia brewsteri (Leichhardt bean, bean bush); Atalaya hemiglauca (whitewood); Eucalyptus populnea (poplar box) 

 Lower Stratum:  Mid-high open tussock grassland (0.26–0.5m) 
  Aristida species; Chrysopogon fallax (golden beardgrass); Bothriochloa decipiens (pitted bluegrass); Themeda triandra  
 (kangaroo grass); Eragrostis species 

 Veg. Association:  Poplar box (VA20) – uncleared 

Profile Morphology: 
  Horizon Depth (m) Description 
 A11 0.00 to 0.10 Very dark greyish brown (10YR32) moist colour; clay loam, sandy; very few < 2% medium  
 pebbles 6–20mm subangular silcrete coarse fragments; weak 10–20mm platy parting to weak 
 5–10mm subangular blocky structure; very few < 2% medium 2–6mm ferromanganiferous 
 nodules; dry firm; dry when sampled; gradual to;  
 A12j 0.10 to 0.23 Dark yellowish brown (10YR44) moist colour, very pale brown (10YR73) dry colour; clay loam; 
   sandy; very few < 2% medium pebbles 6–20mm subangular silcrete coarse fragments; weak 
   5–10mm subangular blocky structure; very few < 2% medium 2–6mm ferromanganiferous 
   nodules; dry weak; dry when sampled; gradual to;  
 A2e 0.23 to 0.30 Brown (10YR43) moist colour, light grey (10YR71) dry colour; sandy clay loam; 
   very few < 2% medium pebbles 6–20mm subangular silcrete coarse fragments; massive 
   structure; few 2–10% medium 2–6mm ferromanganiferous nodules; dry firm; 
   dry when sampled; abrupt to;  
 B21t 0.30 to 0.60 Dark yellowish brown (10YR44) moist colour; very few < 2% fine < 5mm faint orange mottles;  
 fine sandy medium heavy clay; very few < 2% medium pebbles 6–20mm subangular silcrete  
 coarse fragments; strong 100–200mm columnar parting to moderate 5–10mm angular blocky 
 structure; few 2–10% fine <2mm manganiferous soft segregations; dry very strong; 
 dry when sampled; diffuse to;  
 B22k 0.60 to 1.40 Brown (10YR43) moist colour; fine sandy medium clay; moderate 10–20mm angular blocky  
 structure; few 2–10% coarse 6–20mm calcareous soft segregations, very few < 2% medium 
 2–6mm calcareous nodules, few 2–10% fine <2mm manganiferous veins; dry 
 very strong; dry when sampled; diffuse to;  
 B23 1.40 to 1.60 Yellowish brown (10YR54) moist colour; very few < 2% fine < 5mm distinct red mottles; fine  
 sandy medium clay; moderate 10–20mm polyhedral structure; common 10–20% fine <2mm  
 manganiferous veins; dry very strong; dry when sampled. 

 Effective Rooting Depth (ERD): 0.3 m (ESP >20%, strong columnar structure) 

 Plant Available Water Capacity (PAWC): 40 mm 

Analytical Data: 
 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A11 0 0.1 5.5 0.01 6 7 1.6 1.2 0.08 0.29   1.1 1.33 0.59 21 48 15 22 5 0.32 0.038 0.162 0.029 

A12j 0.1 0.2 5.1 0.01 6 6 0.91 1.2 0.05 0.10   0.8 0.76 0.48 17 51 15 23 5 0.26 0.026 0.144 0.026 

A2e 0.23 0.3 6.3 0.02 6 4 0.83 1.4 0.29 0.03   7.3 0.59 0.80 20 52 15 17 4 0.24 0.019 0.105 0.023 

B21t 0.3 0.4 7.3 0.11 126 8 1.3 4.5 2.4 0.05   30.0 0.29 0.83 17 42 14 31 10 0.26 0.020 0.149 0.025 

0.4 0.5 8.1 0.25 324                    

0.5 0.6 8.6 0.34 468 12 2.1 7.2 4.3 0.08   35.8 0.29 0.94 13 40 13 38 13 0.32 0.021 0.167 0.026 

B22k 0.6 0.7 8.8 0.43 621                    

0.7 0.8 9 0.49 691                    

0.8 0.9 9.2 0.56 675 11 1.8 6.6 4.6 0.09   41.8 0.27 0.97 15 43 12 32 12 0.34 0.019 0.156 0.025 

0.9 1 9.2 0.55 615                    

1 1.1 9.2 0.51 574                    

1.1 1.2 9.3 0.53 615 13 2.0 7.5 5.6 0.10   43.1 0.27 – 13 42 11 35 – 0.37 0.019 0.150 0.025 

1.2 1.3 9.2 0.53 652                    

1.3 1.4 9.1 0.38 404                    

B23 1.4 1.5 8.6 0.46 693                    

1.5 1.6 8.6 0.44 660                    
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 
 

Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9041 0 0.10 6.1 1.1 0.04 28 – 7 0.32 32 57 0.73 0.28 5 6 

# Air dry data @ 40 C 



98 

Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9042 
Soil Name: Maywin (Mw) 

 Location: 654023 mE 7458471 mN ZONE 55 

 Described By: Burgess, J Date: 14–Apr–1994 

Landscape: 

 Geology: Pb – sandstone, siltstone or mudstone of the  Substrate Lithology: sandstone 

 Back Creek Group (undifferentiated) 

 Landform Pattern: rise Element: hillslope 

 Runoff: moderately rapid Permeability: moderately permeable 

 Microrelief: absent Microrelief Component: absent 

 Drainage: moderately well drained Slope: 2.5 % 

 Surface Coarse Fragments: no coarse fragments 

 Surface Condition: hard setting 

Classifications: 

 ASC: Melacic, Paralithic, Chernic–leptic, TENOSOL, Medium, Non Gravelly, Loamy, Shallow 

 GSG: No suitable group PPF: Um6.23 

Vegetation: 

 Tallest Stratum:  Mid-high open forest (6.01–12m) 
  Acacia shirleyi (lancewood); Eucalyptus crebra (narrow-leaved ironbark) 

 Mid Stratum:  Tall isolated shrubs (1.01–3m) 
  Acacia shirleyi (lancewood); Erythroxylum australe (cocaine tree); Acacia cretata 

 Lower Stratum:  Tall tussock grassland (0.51–1m) 

  Perotis rara (comet grass); Chrysopogon fallax (golden beardgrass); Eragrostis species; Alloteropsis cimicina 

 Veg. Association:  Lancewood (VA3) – uncleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A1 0.00 to 0.20 Dark brown (7.5YR32) moist colour; fine sandy clay loam; very few <2% medium pebbles  
 6–20mm subangular sandstone coarse fragments; moderate 5–10mm subangular blocky  
 structure; dry firm; dry when sampled; gradual to;  
 A2j 0.20 to 0.40 Dark brown (7.5YR33) moist colour, light grey (10YR72) dry colour; clay loam, fine sandy; 
   common 10–20% medium pebbles 6–20mm subangular sandstone coarse fragments; 
   moderate 5–10mm polyhedral structure; dry very firm; dry when sampled; clear to;  
 C 0.40 to 0.50 Dark brown (7.5YR33) moist colour; clay loam, fine sandy; many 20–50% large pebbles  
 20–60mm angular platy coarse fragments (same as substrate material); moderate 5–10mm  
 polyhedral structure; dry very firm; dry when sampled. 

 Effective Rooting Depth (ERD): 0.4 m (C horizon, subsoil pH <5.5) 

 Plant Available Water Capacity (PAWC): 40 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations 

# (meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.1 5 0.02 6 5 0.87 0.49 0.04 1.1 1.7 2.0 0.8 1.78 0.77 10 62 14 14 6 0.36 0.034 1.505 0.033 

0.1 0.2 4.9 0.03 6                    

A2j 0.2 0.3 5.1 0.03 10 5 0.19 1.8 0.13 0.68 1.9 2.1 2.6 0.11 0.76 11 51 20 19 8 0.26 0.033 1.872 0.030 

0.3 0.4 5.2 0.08 68                    

C 0.4 0.5 5.4 0.05 18 8 0.17 4.5 0.38 0.66 2.2 2.4 4.8 0.04 0.67 18 39 19 30 11 0.27 0.039 2.485 0.036 
 

 # ECEC/Aqueous Cations @ pH 7 [Methods 15J1,15A1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9042 0 0.10 4.8 1.7 0.10 17 – 3 0.81 90 9 0.20 0.46 11 12 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9043 
Soil Name: Maywin (Mw) 

 Location: 657730 mE 7461682 mN ZONE 55 

 Described By: Burgess, J Date: 14–Apr–1994 

Landscape: 

 Geology: Pb – sandstone, siltstone or mudstone of the  Substrate Lithology: sandstone 

 Back Creek Group (undifferentiated) 

 Landform Pattern: rise Element: hillslope 

 Runoff: moderately rapid Permeability: slowly permeable 

 Microrelief: absent Microrelief Component: absent 

 Drainage: moderately well drained Slope: 4 % 

 Surface Coarse Fragments: no coarse fragments 

 Surface Condition: hard setting 

Classifications: 

 ASC: Melacic, Magnesic, Red, KUROSOL, Medium, Non Gravelly, Loamy, Clayey, Moderate 

 GSG: Red podzolic soil PPF: Dr2.31 

Vegetation: 

 Tallest Stratum:  Tall woodland (12.01–20m) 
 Eucalyptus crebra (narrow-leaved ironbark); Corymbia citriodora (lemon-scented gum, spotted gum) 

 Mid Stratum:  Dwarf woodland (1.01–3m) 
 Erythroxylum australe (cocaine tree); Alphitonia excelsa (red ash, soapbush, soap tree); Acacia excelsa (ironwood) 

 Lower Stratum:  Mid-high open tussock grassland (0.26–0.5m) 

  Chrysopogon fallax (golden beardgrass); Eriachne mucronata; Eulalia aurea (silky browntop); Themeda triandra (kangaroo  
 grass); Alloteropsis cimicina; Aristida species 

 Veg. Association:  Lemon-scented gum (VA31) – uncleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A1 0.00 to 0.20 Very dark greyish brown (10YR32) moist colour; fine sandy loam; very few < 2% small pebbles  
 2–6mm subrounded coarse fragments (same as substrate material); weak 10–20mm platy parting 
 to weak 5–10mm subangular blocky structure; dry firm; dry when sampled; gradual to;  
 A2j 0.20 to 0.28 Brown (10YR43) moist colour, very pale brown (10YR73) dry colour; fine sandy 
   loam (heavy); many 20–50% medium pebbles 6–20mm subangular coarse fragments (same as 
   substrate material); weak 5–10mm subangular blocky structure; dry very firm; dry when sampled;  
   abrupt to;  
 B2t 0.28 to 0.60 Dark reddish brown (5YR33) moist colour; very few < 2% fine < 5mm faint grey mottles; fine  
 sandy medium clay; moderate 10–20mm prismatic parting to strong 2–5mm polyhedral structure; 
 moderately moist firm; moderately moist when sampled; clear to;  
 BC 0.60 to 0.80 Brown (7.5YR42) moist colour; common 10–20% medium 5mm–15mm distinct dark, common 
 10–20% medium 5–15mm distinct red mottles; abundant 50–90% large pebbles  
 20–60mm angular platy coarse fragments (same as substrate material); strong 2–5mm platy  
 structure; moderately moist very firm; moderately moist when sampled; abrupt to;  
 C 0.80 to 0.82 Dark yellowish brown (10YR46) moist colour; very abundant > 90% large pebbles 20–60mm  
 angular platy coarse fragments (same as substrate material). 

 Effective Rooting Depth (ERD): 0.28 m (subsoil pH <5.5) 

 Plant Available Water Capacity (PAWC): 35 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements  

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.1 5.9 0.02 6 5 3.1 1.4 0.06 0.82 0.10 0.10 1.2 2.21 0.74 7 64 20 15 5 0.33 0.038 1.586 0.036 

0.1 0.2 5.5 0.02 6                    

A2j 0.2 0.28 5.5 0.02 6 4 0.95 1.2 0.06 0.70 0.70 0.91 1.5 0.79 0.82 13 57 17 18 6 0.22 0.036 1.728 0.036 

B2t 0.3 0.4 5.5 0.04 13 10 1.2 5.1 0.31 1.2 1.3 2.2 3.1 0.24 0.57 3 27 10 65 19 0.15 0.037 3.228 0.031 

0.4 0.5 5.4 0.05 24                    

0.5 0.6 5.4 0.06 34 10 0.49 5.3 0.45 0.98 2.7 3.0 4.5 0.09 0.47 2 25 11 65 20 0.15 0.036 3.372 0.031 

BC 0.6 0.7 5.2 0.09 66                    

0.7 0.8 5.1 0.11 89 11 0.26 5.9 0.77 0.88 2.3 3.4 7.0 0.04 0.59 10 26 15 53 16 0.21 0.033 3.245 0.066 

C 0.8 0.82 5.1 0.11 87 9 0.20 4.8 0.70 0.71 2.3 2.7 7.8 0.04 0.65 22 38 13 31 11 0.29 0.034 2.958 0.138 
 

 # ECEC/Aqueous Cations @ pH 7 [Methods 15J1,15A1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9043 0 0.10 5.9 1.2 0.07 17 – 2 0.74 45 13 0.21 1.4 3 6 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9044 
Soil Name: Maywin (Mw) 

 Location: 652614 mE 7460397 mN ZONE 55 

 Described By: Burgess, J Date: 14–Apr–1994 

Landscape: 

 Geology: Pb – sandstone, siltstone or mudstone of the  Substrate Lithology: sandstone 

 Back Creek Group (undifferentiated) 

 Landform Pattern: plateau Element: hillslope 

 Runoff: moderately rapid Permeability: moderately permeable 

 Microrelief: absent Microrelief Component: absent 

 Drainage: moderately well drained Slope: 2.5 % 

 Surface Coarse Fragments: very few < 2%, small pebbles 2–6mm, sandstone 

 Surface Condition: soft 

Classifications: 

 ASC: Acidic, Inceptic, Orthic, TENOSOL, Thick, Non Gravelly, Loamy, Clayey, Moderate 

 GSG: No suitable group PPF: Uc6.14 

Vegetation: 

 Tallest Stratum:  Tall woodland (12.01–20m) 
 Corymbia citriodora (lemon-scented gum, spotted gum); Eucalyptus crebra (narrow-leaved ironbark); Acacia 
 rhodoxylon (rosewood) 

 Mid Stratum:  Very tall open shrubland (3.01–6m) 
 Alphitonia excelsa (red ash, soapbush, soap tree); Erythroxylum australe (cocaine tree); Acacia cretata; Acacia  
 rhodoxylon (rosewood) 

 Lower Stratum:  Tall open tussock grassland (0.51–1m) 
  Chrysopogon fallax (golden beardgrass); Perotis rara (comet grass); Alloteropsis cimicina; Eriachne mucronata 

 Veg. Association:  Lemon-scented gum (VA31) – uncleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A11 0.00 to 0.10 Very dark greyish brown (10YR32) moist colour; loamy fine sand; very few < 2% small pebbles  
 2–6mm subangular coarse fragments (same as substrate material); massive structure; dry  
 firm; dry when sampled; gradual to;  
 A12j 0.10 to 0.40 Brown (10YR43) moist colour, very pale brown (10YR73) dry colour; fine sandy loam; very few 
   < 2% medium pebbles 6–20mm subangular coarse fragments (same as substrate material); weak 
   10–20mm polyhedral structure; dry firm; dry when sampled; clear to;  
 BC 0.40 to 0.60 Brown (7.5YR42) moist colour; fine sandy light clay; abundant 50–90% large pebbles  
 20–60mm angular platy coarse fragments (same as substrate material); strong 2–5mm platy  
 structure; moderately moist very firm; moderately moist when sampled; abrupt to;  
 C 0.60 to 0.65 Dark brown (7.5YR34) moist colour; very abundant > 90% large pebbles 20–60mm angular platy 
 coarse fragments (same as substrate material). 

 Effective Rooting Depth (ERD): 0.4 m (subsoil pH <5.5) 

 Plant Available Water Capacity (PAWC): 45 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A11 0 0.1 4.9 0.03 9 3 0.36 0.38 0.03 0.79 1.1 1.4 1.0 0.95 0.84 13 67 11 11 4 0.27 0.029 1.084 0.032 

A12j 0.1 0.2 4.9 0.03 6                    

0.2 0.3 4.9 0.02 7 3 0.05 0.30 0.04 0.67 1.8 2.0 1.3 0.17 0.75 12 62 12 18 5 0.17 0.030 1.295 0.027 

0.3 0.4 5.1 0.03 15                    

BC 0.4 0.5 5.3 0.03 11                    

0.5 0.6 5.2 0.05 31 8 0.05 3.8 0.35 0.77 3.1 3.5 4.4 0.01 0.69 12 35 13 41 14 0.20 0.043 2.894 0.036 

C 0.6 0.65 5.3 0.05 49 8 0.04 3.8 0.50 0.55 2.4 3.5 6.3 0.01 0.73 17 43 18 27 11 0.30 0.048 2.953 0.041 
 

 # ECEC/Aqueous Cations @ pH 7 [Methods 15J1,15A1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9044 0 0.10 5.0 1.4 0.06 23 – 3 0.63 173 3 0.17 0.57 6 6 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9045 
Soil Name: Bundoora (Bd) 

 Location: 660999 mE 7467926 mN ZONE 55 
 Described By: Burgess, J Date: 15–Apr–1994 

Landscape: 

 Geology: Ta – deeply weathered Tertiary sedimentary  Substrate Lithology: altered detrital sedimentary rock (unidentified) 
 rocks (ferricrete, reticulite, petroreticulite) 
 Landform Pattern: rise Element: hillcrest 
 Runoff: slow Permeability: very slowly permeable 
 Microrelief: absent Microrelief Component: absent 
 Drainage: imperfectly drained Slope: 1.5 % 
 Surface Coarse Fragments: no coarse fragments 
 Surface Condition: hard setting 

Classifications: 

 ASC: Magnesic, Mottled–hypernatric, Grey, SODOSOL, Medium, Non Gravelly, Sandy, Clayey, Very Deep 
 GSG: Solodized solonetz PPF: Dy3.43 

Vegetation: 

 Tallest Stratum:  Mid-high open forest (6.01–12m) 
  Allocasuarina luehmannii (bull oak); Corymbia dallachyana (ghost gum) 

 Mid Stratum:  Dwarf isolated trees (1.01–3m) 
  Acacia cretata; Allocasuarina luehmannii (bull oak) 

 Lower Stratum:  Tall open tussock grassland (0.51–1m) 
  Chrysopogon fallax (golden beardgrass); Eriachne mucronata 

 Veg. Association:  Bull oak (VA35) – uncleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A1 0.00 to 0.10 Dark brown (10YR33) moist colour; loamy sand; massive structure; dry weak; dry  
 when sampled; gradual to;  
 A2e 0.10 to 0.25 Pale brown (10YR63) moist colour, light grey (10YR72) dry colour; sand; 
   very few < 2% small pebbles 2–6mm subrounded quartz coarse fragments; single grain 
   structure; dry very weak; dry when sampled; abrupt to;  
 B21t 0.25 to 0.60 Dark greyish brown (10YR42) moist colour; common 10–20% fine < 5mm prominent orange,  
 few 2–10% fine < 5mm faint grey mottles; sandy light medium clay; strong 200–500mm 
 columnar parting to weak 10–20mm angular blocky structure; dry very strong; dry when 
 sampled; gradual to;  
 B22 0.60 to 1.10 Brown (10YR53) moist colour; very few < 2% medium 5–15mm distinct orange mottles;  
 sandy light clay; very few < 2% medium pebbles 6–20mm subangular coarse fragments 
 (same as substrate material); weak 10–20mm polyhedral structure; dry strong; dry when  
 sampled; clear to;  
 B3 1.10 to 1.50 Brown (10YR53) moist colour; many 20–50% coarse 15–30mm prominent orange mottles; 
 sandy light clay; common 10–20% large pebbles 20–60mm subangular coarse fragments 
 (same as substrate material); weak 10–20mm polyhedral structure; dry strong; dry when  
 sampled. 

 Effective Rooting Depth (ERD): 0.25 m (ESP >20%, strong columnar structure) 

 Plant Available Water Capacity (PAWC): 30 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.1 5.2 0.01 9 5 0.57 0.57 0.07 0.15   1.4 1.00 0.53 24 64 6 8 2 0.63 0.018 0.259 0.028 

A2e 0.1 0.2 5.4 0.02 17 3 0.31 0.35 0.04 0.07   1.3 0.89 0.64 25 65 5 6 1 0.50 0.014 0.197 0.028 

0.2 0.25 5.9 0.03 28                    

B21t 0.25 0.3 6.2 0.16 163 5 0.35 3.0 1.4 0.05   28.0 0.12 0.90 21 59 5 15 5 0.33 0.014 0.206 0.027 

0.3 0.4 6.1 0.36 501 13 0.33 7.2 4.0 0.12   30.8 0.05 0.97 19 41 3 35 13 0.37 0.017 0.380 0.031 

0.4 0.5 6.4 0.38 566                    

0.5 0.6 7.1 0.41 591 10 0.37 6.2 4.0 0.12   40.0 0.06 0.97 17 49 4 28 10 0.36 0.018 0.475 0.031 

B22 0.6 0.7 7.5 0.40 491                    

0.7 0.8 7.7 0.41 489                    

0.8 0.9 7.8 0.40 481 10 0.40 7.0 4.2 0.15   42.0 0.06 0.94 21 49 6 25 10 0.40 0.020 0.443 0.033 

0.9 1 7.9 0.37 465                    

1 1.1 7.9 0.35 423                    

B3 1.1 1.2 7.8 0.31 387 9 0.36 6.3 3.8 0.18   42.2 0.06 – 32 43 3 21 – 0.43 0.016 0.311 0.028 

1.2 1.3 7.1 0.36 449                    

1.3 1.4 6.3 0.42 522                    

1.4 1.5 6.3 0.40 546                    
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9045 0 0.10 5.6 0.63 0.02 32 – 2 0.15 – 3 0.12 0.20 3 6 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9046 
Soil Name: Wyndham (Wm) 

 Location: 664752 mE 7463258 mN ZONE 55 
 Described By: Burgess, J Date: 19–Apr–1994 

Landscape: 

 Geology: Ta – deeply weathered Tertiary sedimentary  Substrate Lithology: no record 
 rocks (ferricrete, reticulite, petroreticulite) 
 Landform Pattern: plateau Element: summit surface 
 Runoff: slow Permeability: highly permeable 
 Microrelief: absent Microrelief Component: absent 
 Drainage: well drained Slope: 1 % 
 Surface Coarse Fragments: no coarse fragments 
 Surface Condition: soft 

Classifications: 

 ASC: Acidic, Petroferric, Orthic, TENOSOL, Thick, Non Gravelly, Sandy, Loamy, Very Deep 
 GSG: Siliceous sand PPF: Uc5.11 

Vegetation: 

 Tallest Stratum:  Mid-high woodland (6.01–12m) 
 Acacia cretata; Corymbia clarksoniana (long-fruited bloodwood); Eucalyptus exserta (Queensland peppermint, bendo);  
 Alphitonia excelsa (red ash, soapbush, soap tree) 

 Mid Stratum:  Low woodland (3.01–6m) 
 Acacia cretata; Petalostigma pubescens (quinine tree) 

 Lower Stratum:  Mid-high open tussock grassland (0.26–0.5m) 
  Enneapogon species; Aristida species; Perotis rara (comet grass); Enteropogon acicularis (curly windmill grass) 

 Veg. Association:  Long-fruited bloodwood (VA15) – uncleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A11 0.00 to 0.15 Dark brown (7.5YR33) moist colour; loamy sand; massive structure; moist weak;  
 moist when sampled; gradual to;  
 A12 0.15 to 0.40 Dark brown (7.5YR34) moist colour; loamy sand; massive structure; moist very weak; 
 moist when sampled; diffuse to;  
 B1 0.40 to 0.80 Yellowish red (5YR46) moist colour; loamy sand; massive structure; moist very weak; 
 moist when sampled; diffuse to;  
 B21 0.80 to 1.50 Yellowish red (5YR58) moist colour; sandy loam (light); massive structure; very few < 2%  
 medium 2–6mm ferromanganiferous nodules; moist weak; moist when  
 sampled; diffuse to;  
 B22c 1.50 to 1.70 Strong brown (7.5YR46) moist colour; few 2–10% fine < 5mm distinct yellow, few 2–10%  
 fine < 5mm prominent red mottles; sandy loam (light); massive structure; few 2–10% medium 
 2–6mm ferromanganiferous nodules; moist weak; moist when sampled. 

 Effective Rooting Depth (ERD): 1.5 m (maximum depth, no restrictions) 

 Plant Available Water Capacity (PAWC): 90 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A11 0 0.1 5.7 0.01 6 2 1.1 0.38 0.02 0.10 0.10 0.10 1.0 2.89 0.42 22 66 3 10 2 0.20 0.026 0.069 0.027 

0.1 0.15 5.4 0.01 6                    

A12 0.15 0.2 5.2 0.01 6                    

0.2 0.3 5 0.01 6 1 0.59 0.19 0.03 0.07 0.40 0.40 3.0 3.11 0.34 21 66 3 11 3 0.09 0.022 0.061 0.026 

0.3 0.4 5.1 0.01 6                    

B1 0.4 0.5 5.2 0.01 6                    

0.5 0.6 5.4 0.01 6 1 0.67 0.39 0.05 0.07 0.20 0.20 5.0 1.72 0.39 21 64 2 10 3 0.10 0.018 0.069 0.024 

0.6 0.7 5.3 0.01 6                    

0.7 0.8 5.4 0.01 6                    

B21 0.8 0.9 5.4 0.01 6 1 0.62 0.44 0.03 0.06 0.20 0.20 3.0 1.41 0.33 21 65 3 11 3 0.09 0.017 0.088 0.023 

0.9 1 5.4 0.01 6                    

1 1.1 5.2 0.01 6                    

1.1 1.2 5 0.01 6 1 0.48 0.40 0.03 0.07 0.30 0.30 3.0 1.20 – 19 67 1 11 – 0.09 0.016 0.081 0.023 

1.2 1.3 5.1 0.01 6                    

1.3 1.4 5.1 0.01 6                    

1.4 1.5 5.2 0.01 6                    

B22c 1.5 1.6 5.2 0.02 6                    

1.6 1.7 5.3 0.01 6 1 0.13 0.95 0.01 0.01 0.10 0.10 1.0 0.14 0.34 17 68 2 10 3 0.10 0.015 0.060 0.022 
 

 # ECEC/Aqueous Cations @ pH 7 [Methods 15J1,15A1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9046 0 0.10 5.8 0.65 0.03 22 – 2 0.07 23 8 0.12 0.09 3 2 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9047 
Soil Name: Anncrouye (Ac) 

 Location: 669892 mE 7462379 mN ZONE 55 

 Described By: Burgess, J Date: 19–Apr–1994 

Landscape: 

 Geology: Ta – deeply weathered Tertiary sedimentary  Substrate Lithology: altered detrital sedimentary rock (unidentified) 

 rocks (ferricrete, reticulite, petroreticulite) 

 Landform Pattern: rise Element: hillslope 

 Runoff: moderately rapid Permeability: slowly permeable 

 Microrelief: absent Microrelief Component: absent 

 Drainage: moderately well drained Slope: 2 % 

 Surface Coarse Fragments: no coarse fragments 

 Surface Condition: hard setting 

Classifications: 

 ASC: Reticulate, Magnesic, Red, KUROSOL, Medium, Non Gravelly, Clay Loamy, Clayey, Moderate 

 GSG: Red podzolic soil PPF: Gn3.51 

Vegetation: 

 Tallest Stratum:  Tall woodland (12.01–20m) 
 Acacia rhodoxylon (rosewood); Eucalyptus crebra (narrow-leaved ironbark) 

 Mid Stratum:  Dwarf woodland (1.01–3m) 
 Acacia rhodoxylon (rosewood); Erythroxylum australe (cocaine tree) 

 Lower Stratum:  Mid-high sparse tussock grassland (0.26–0.5m) 
  Aristida species; Eriachne mucronata; Chrysopogon fallax (golden beardgrass) 

 Veg. Association:  Rosewood (VA2) – uncleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A1 0.00 to 0.10 Very dark greyish brown (10YR32) moist colour; fine sandy clay loam; very few < 2% small  
 pebbles 2–6mm subangular sandstone coarse fragments; weak 10–20mm platy parting to 
 massive structure; dry firm; dry when sampled; clear to;  
 A2j 0.10 to 0.20 Dark brown (7.5YR33) moist colour, light grey (10YR72) dry colour; fine sandy light clay (light); 
   many 20–50% large pebbles 20–60mm subangular sandstone coarse fragments; weak 5–10mm 
   subangular blocky structure; dry firm; dry when sampled; abrupt to;  
 B2t 0.20 to 0.60 Reddish brown (5YR44) moist colour; many 20–50% fine < 5mm prominent grey, few  
 2–10% fine < 5mm faint orange mottles; fine sandy light medium clay; strong 5–10mm  
 polyhedral structure; dry very firm; dry when sampled; abrupt to;  
 C 0.60 to 0.70 Dark reddish brown (2.5YR34) moist colour; many 20–50% coarse 15–30mm prominent  
 grey mottles; very abundant > 90% large pebbles 20–60mm subangular coarse fragments (same as 
 substrate material); dry rigid; dry when sampled. 

 Effective Rooting Depth (ERD): 0.2 m (subsoil pH <5.5) 

 Plant Available Water Capacity (PAWC): 25 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.1 4.8 0.03 6 3 0.74 0.32 0.03 0.26 1.1 1.4 1.0 2.31 0.67 10 55 14 23 7 0.13 0.030 0.122 0.038 

A2j 0.1 0.2 4.6 0.03 6 3 0.32 0.46 0.05 0.14 1.6 1.9 1.7 0.70 0.54 13 46 14 31 8 0.10 0.030 0.125 0.035 

B2t 0.2 0.3 4.8 0.03 9 4 0.29 1.5 0.11 0.11 1.4 1.7 2.8 0.19 0.39 10 35 11 45 11 0.09 0.029 0.146 0.033 

0.3 0.4 4.6 0.04 9                    

0.4 0.5 4.9 0.03 6                    

0.5 0.6 4.9 0.03 18 5 0.12 3.1 0.18 0.09 1.3 1.5 3.6 0.04 0.29 7 18 11 62 15 0.08 0.029 0.187 0.031 

C 0.6 0.7 4.9 0.02 6 5 0.08 3.0 0.15 0.10 1.4 1.7 3.0 0.03 0.29 9 14 13 60 14 0.08 0.027 0.195 0.030 
 

 # ECEC/Aqueous Cations @ pH 7 [Methods 15J1,15A1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9047 0 0.10 4.6 1.2 0.05 24 – 3 0.14 – 3 0.32 0.26 11 9 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9048 
Soil Name: Warwick (Ww) 

 Location: 665710 mE 7474710 mN ZONE 55 
 Described By: Burgess, J Date: 20–Apr–1994 

Landscape: 

 Geology: TQa – unconsolidated sediments (sedimentary origins) Substrate Lithology: unconsolidated material (relict) 
 Landform Pattern: plain Element: plain 
 Runoff: slow Permeability: very slowly permeable 
 Microrelief: normal gilgai – VI 0.3 m, HI 8 m Microrelief Component: mound 
 Drainage: moderately well drained Slope: 0.5 % 
 Surface Coarse Fragments: very few < 2%, medium pebbles 6–20mm, quartz and silcrete 
 Surface Condition: hard setting, firm, periodic cracking 

Classifications: 

 ASC: Episodic–endoacidic, Epipedal, Brown, VERTOSOL, Non Gravelly, Fine, Medium Fine, Very Deep 
 GSG: Brown clay PPF: Ug5.34 

Vegetation: 

 Tallest Stratum:  Mid-high closed forest (6.01–12m) 
 Acacia harpophylla (brigalow) 

 Mid Stratum:  Tall sparse shrubland (1.01–3m) 

 Carissa ovata (currant bush, baroom bush); Terminalia oblongata (yellowwood) 

 Lower Stratum:  Mid-high sparse tussock grassland (0.26–0.5m) 
  Cenchrus ciliaris (buffel grass); Enteropogon acicularis (curly windmill grass); Paspalidium caespitosum (brigalow grass);  
 Bothriochloa bladhii (forest bluegrass) 

 Veg. Association:  Brigalow (VA1) – uncleared 

Profile Morphology: 

 Horizon Depth (m) Description 
 A11 0.00 to 0.03 Very dark greyish brown (10YR32) moist colour; fine sandy light medium clay; very few < 2%  
 medium pebbles 6–20mm subrounded quartz and silcrete coarse fragments; weak 10–20mm 
 platy parting to moderate 2–5mm angular blocky structure; dry strong; dry when 
 sampled; clear to;  
 A12 0.03 to 0.20 Dark brown (10YR33) moist colour; medium heavy clay; strong 10–20mm angular blocky parting 
   to moderate 2–5mm angular blocky structure; moderately moist strong; moderately moist when 
   sampled; gradual to;  
 B21 0.20 to 0.70 Brown (10YR43) moist colour; medium heavy clay; moderate 10–20mm lenticular structure;  
 moderately moist very strong; moderately moist when sampled; diffuse to;  
 B22 0.70 to 1.60 Brown (10YR43) moist colour; few 2–10% fine < 5mm faint grey, very few < 2% fine < 5mm  
 faint red mottles; medium heavy clay; moderate 20–50mm lenticular structure; moderately  
 moist rigid; moderately moist when sampled. 

 Effective Rooting Depth (ERD): 0.2 m (Cl >1000 ppm, ESP >20%) 

 Plant Available Water Capacity (PAWC): 35 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A11 0 0.03 6.6 0.07 21 17 7.9 6.2 0.56 0.49   3.3 1.27 0.55 16 45 12 30 10 0.57 0.038 0.305 0.046 

A12 0.03 0.1 7.5 0.20 142 28 11 14 3.0 0.35   10.7 0.79 0.82 11 33 10 45 17 0.62 0.028 0.349 0.047 

0.1 0.2 8.7 0.67 621                    

B21 0.2 0.3 8.8 0.92 1106 31 9.1 16 6.2 0.31   20.0 0.57 0.91 9 30 12 50 19 0.62 0.024 0.354 0.044 

0.3 0.4 8.5 0.93 1251                    

0.4 0.5 8 0.92 1310                    

0.5 0.6 6.6 0.88 1256 33 6.9 16 7.3 0.35   22.1 0.43 0.99 5 28 12 54 21 0.61 0.021 0.378 0.031 

0.6 0.7 5.7 0.87 1280                    

B22 0.7 0.8 5.4 0.88 1305                    

0.8 0.9 5.3 0.91 1359 34 5.8 15 8.3 0.31   24.4 0.39 0.99 5 27 13 56 22 0.61 0.021 0.404 0.025 

0.9 1 5.2 0.88 1325                    

1 1.1 5.1 0.92 1374                    

1.1 1.2 5.1 0.92 1376 33 5.4 15 8.9 0.34   27.0 0.36 – 4 26 14 56 – 0.59 0.021 0.404 0.024 

1.2 1.3 5 0.93 1376                    

1.3 1.4 5 0.93 1361                    

1.4 1.5 5 0.95 1381                    

1.5 1.6 5 0.94 1374                    
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9048 0 0.10 7.5 0.84 0.06 14 – 3 0.62 21 16 0.66 0.21 19 13 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9049 
Soil Name: Warwick (Ww) 

 Location: 665710 mE 7474710 mN ZONE 55 

 Described By: Burgess, J Date: 20–Apr–1994 

Landscape: 

 Geology: TQa – unconsolidated sediments (sedimentary origins) Substrate Lithology: unconsolidated material (relict) 

 Landform Pattern: plain Element: plain 

 Runoff: very slow Permeability: very slowly permeable 

 Microrelief: normal gilgai – VI 0.3 m, HI 8 m Microrelief Component: depression 

 Drainage: moderately well drained Slope: 0.5 % 

 Surface Coarse Fragments: no coarse fragments 

 Surface Condition: firm, self-mulching, surface flake, periodic cracking 

Classifications: 

 ASC: Endoacidic, Epipedal, Grey, VERTOSOL, Non Gravelly, Fine, Fine, Very Deep 

 GSG: Grey clay PPF: Ug5.25 

Vegetation: 

 Tallest Stratum:  Mid-high closed forest (6.01–12m) 

 Acacia harpophylla (brigalow) 

 Mid Stratum:  Tall sparse shrubland (1.01–3m) 
 Carissa ovata (currant bush, baroom bush); Terminalia oblongata (yellowwood) 

 Lower Stratum:  Mid-high sparse tussock grassland (0.26–0.5m) 
  Cyperus species 

 Veg. Association:  Brigalow (VA1) – uncleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A1 0.00 to 0.03 Very dark greyish brown (10YR32) moist colour; fine sandy medium clay; moderate <2mm  
 granular structure; dry firm; dry when sampled; clear to;  
 B21 0.03 to 0.40 Dark greyish brown (10YR42) moist colour; medium heavy clay; moderate 10–20mm lenticular  
 structure; moderately moist very firm; moderately moist when sampled; gradual to;  
 B22 0.40 to 0.80 Brown (10YR43) moist colour; sandy medium heavy clay; weak 20–50mm lenticular structure;  
 very few < 2% fine <2mm manganiferous veins; moderately moist strong; 
 moderately moist when sampled; diffuse to;  
 B23 0.80 to 1.60 Dark yellowish brown (10YR44) moist colour; sandy medium heavy clay; moderate 20–50mm  
 lenticular structure; dry very strong; dry when sampled. 

 Effective Rooting Depth (ERD): 0.7 m (profile salinity in equilibrium) 

 Plant Available Water Capacity (PAWC): 90 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.03 6.6 0.07 11 20 10 9.0 0.24 0.85   1.2 1.11 0.61 13 32 13 42 13 0.48 0.034 0.365 0.044 

B21 0.03 0.1 6.4 0.07 8 22 10 10 1.0 0.55   4.5 1.00 0.74 12 31 12 45 16 0.49 0.029 0.323 0.039 

0.1 0.2 6.8 0.14 70                    

0.2 0.3 6.7 0.32 334 23 8.9 11 2.3 0.38   10.0 0.81 0.89 14 33 10 44 15 0.52 0.023 0.328 0.037 

0.3 0.4 6.4 0.51 623                    

B22 0.4 0.5 6.2 0.48 622                    

0.5 0.6 6.2 0.47 660 21 6.1 11 4.0 0.32   19.0 0.55 0.99 15 33 7 43 16 0.49 0.022 0.322 0.031 

0.6 0.7 5.9 0.46 677                    

0.7 0.8 5.6 0.52 805                    

B23 0.8 0.9 5.6 0.52 787 19 4.9 10 3.1 0.30 0.31 0.31 16.3 0.49 0.99 16 35 7 41 15 0.46 0.020 0.332 0.025 

0.9 1 5.5 0.55 810                    

1 1.1 5.4 0.55 805                    

1.1 1.2 5.5 0.56 810 16 4.0 8.6 2.8 0.28 0.41 0.51 17.5 0.47 – 17 36 7 40 – 0.40 0.019 0.323 0.026 

1.2 1.3 5.2 0.59 810                    

1.3 1.4 5.1 0.61 810                    

1.4 1.5 5.1 0.61 796                    

1.5 1.6 5.2 0.57 694                    
 

 # ECEC/Aqueous Cations @ pH 7 [Methods 15J1,15A1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9049 0 0.10 6.1 1.5 0.10 15 – 19 0.47 114 45 1.5 0.69 12 15 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9050 
Soil Name: Tralee (Tl) 

 Location: 675758 mE 7464643 mN ZONE 55 

 Described By: Burgess, J Date: 20–Apr–1994 

Landscape: 

 Geology: Qa – Quaternary alluvium (associated with  Substrate Lithology: unconsolidated material (alluvial) 

 current streams) 

 Landform Pattern: alluvial plain Element: plain 

 Runoff: slow Permeability: very slowly permeable 

 Microrelief: melonhole gilgai – VI 0.9 m, HI 10m Microrelief Component: mound 

 Drainage: imperfectly drained Slope: 0.5 % 

 Surface Coarse Fragments: no coarse fragments 

 Surface Condition: periodic cracking, self-mulching, firm, <2% free carbonate nodules 

Classifications: 

 ASC: Episodic–epicalcareous, Epipedal, Brown, VERTOSOL, Non Gravelly, Medium Fine, Medium Fine, Very Deep 

 GSG: Brown clay PPF: Ug5.34 

Vegetation: 

 Mid Stratum:  Mid-high shrubland (0.51–1m) 
 Acacia harpophylla (brigalow) 

 Lower Stratum:  Mid-high sparse tussock grassland (0.26–0.5m) 
  Cenchrus ciliaris (buffel grass); Portulaca oleracea (pigweed, purslane); Sclerolaena tetracuspis (brigalow burr);  
  Dactyloctenium radulans (button grass) 

 Veg. Association:  Brigalow (VA1) – cleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A1 0.00 to 0.04 Dark brown (10YR33) moist colour; fine sandy light medium clay; moderate <2mm granular  
 structure; dry weak; dry when sampled; clear to;  
 B21k 0.04 to 0.30 Dark olive brown (2.5Y33) moist colour; fine sandy medium clay; strong 10–20mm angular 
   blocky partng to moderate 2–5mm angular blocky structure; common 10–20% fine <2mm 
   calcareous nodules, very few < 2% medium 2–6mm calcareous soft segregations; 
   moderately moist very firm; moderately moist when sampled; gradual to;  
 B22y 0.30 to 0.80 Olive brown (2.5Y44) moist colour; fine sandy medium heavy clay; strong 5–10mm lenticular  
 structure; few 2–10% fine <2mm gypseous crystals, very few < 2% fine <2mm calcareous soft 
 segregations; moderately moist very firm; moderately moist when sampled;  
 diffuse to;  
 B23 0.80 to 1.60 Brown (10YR43) moist colour; fine sandy medium heavy clay; moderate 10–20mm lenticular  
 structure; moist firm; moist when sampled. 

 Effective Rooting Depth (ERD): 0.1 m (Cl >1000 ppm, ESP >20%, EC 1:5 >1.0 dS/m) 

 Plant Available Water Capacity (PAWC): 20 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations 

# (meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.04 8.3 0.20 34 30 25 6.7 0.45 1.2   1.5 3.73 0.46 7 29 15 50 15 0.60 0.071 1.212 0.066 

B21k 0.04 0.1 8.9 0.62 447 31 16 11 3.9 0.59   12.6 1.45 0.63 4 27 15 55 18 0.56 0.040 1.166 0.068 

0.1 0.2 8.8 1.21 1391                   0.066 

0.2 0.3 8.4 2.20 1618 28 12 12 8.6 0.42   30.7 1.00 0.74 3 25 19 55 18 0.51 0.035 1.168 0.167 

B22y 0.3 0.4 8.4 2.35 1744                   0.155 

0.4 0.5 8.6 1.99 1807                   0.116 

0.5 0.6 8.7 1.79 1888 28 9.5 11 8.7 0.42   31.1 0.86 0.87 3 27 20 54 19 0.52 0.036 1.230 0.088 

0.6 0.7 8.8 1.60 1839                   0.070 

0.7 0.8 8.9 1.54 1670                   0.065 

B23 0.8 0.9 8.9 1.52 1684 28 9.1 12 10 0.48   35.7 0.76 0.90 3 24 22 56 19 0.50 0.037 1.283 0.060 

0.9 1 8.9 1.47 1716                   0.058 

1 1.1 8.9 1.50 1688                   0.058 

1.1 1.2 8.5 1.39 1667 28 8.4 12 10 0.47   35.7 0.70 – 2 23 21 55 – 0.51 0.038 1.251 0.054 

1.2 1.3 8.2 1.39 1758                   0.054 

1.3 1.4 8.1 1.38 1737                   0.053 

1.4 1.5 8.1 1.34 1586                    

1.5 1.6 8 1.37 1793                   0.050 
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9050 0 0.10 8.6 1.3 0.09 14 – 13 0.62 14 6 0.68 0.40 47 32 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9051 
Soil Name: Tralee (Tl) 

 Location: 675758 mE 7464643 mN ZONE 55 

 Described By: Burgess, J Date: 20–Apr–1996 

Landscape: 

 Geology: Qa – Quaternary alluvium (associated with  Substrate Lithology: unconsolidated material (alluvial) 

 current streams) 

 Landform Pattern: alluvial plain Element: plain 

 Runoff: very slow Permeability: very slowly permeable 

 Microrelief: melonhole gilgai – VI 0.7 m, HI 10 m Microrelief Component: depression 

 Drainage: imperfectly drained Slope: 0.5 % 

 Surface Coarse Fragments: no coarse fragments 

 Surface Condition: periodic cracking, self-mulching 

Classifications: 

 ASC: Epicalcareous–endohypersodic, Self-mulching, Grey, VERTOSOL, Non Gravelly, Medium Fine, Medium Fine, Very Deep 

 GSG: Grey clay PPF: Ug5.25 

Vegetation: 

 Mid Stratum:  Mid-high sparse shrubland (0.51–1m) 
 Acacia harpophylla (brigalow) 

 Lower Stratum:  Mid-high sparse sedgeland (0.26–0.5m) 
  Cyperus species; Sporobolus species 

 Veg. Association:  Brigalow (VA1) – cleared 

Profile Morphology: 

 Horizon Depth (m) Description 
 A1 0.00 to 0.03 Dark brown (10YR33) moist colour; fine sandy light medium clay; strong 2–5mm subangular 
   blocky parting to strong <2mm granular structure; dry very firm; dry when sampled; clear to;  
 B21k 0.03 to 0.50 Dark greyish brown (10YR42) moist colour; fine sandy medium heavy clay; moderate 10–20mm 
 lenticular structure; very few < 2% fine <2mm calcareous soft segregations; moderately 
 moist strong; moderately moist when sampled; diffuse to;  
 B22 0.50 to 1.50 Brown (10YR43) moist colour; few 2–10% medium 5–15mm faint orange mottles; fine  
 sandy medium clay; moderate 10–20mm lenticular structure; very few < 2% fine <2mm  
 manganiferous veins; moderately moist very firm; moderately moist when  
 sampled. 

 Effective Rooting Depth (ERD): 1.1 m (ESP >20%) 

 Plant Available Water Capacity (PAWC): 120 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.03 7.5 0.04 15 30 17 5.3 0.42 0.53   1.4 3.21 0.48 3 27 21 50 15 0.60 0.061 1.270 0.020 

B21k 0.1 0.2 7.5 0.07 28                    

0.2 0.3 8.2 0.07 20 30 17 6.2 1.0 0.37   3.3 2.74 0.57 3 27 20 50 16 0.60 0.047 1.240 0.018 

0.3 0.4 8.7 0.20 17                    

0.4 0.5 8.6 0.31 281                    

B22 0.5 0.6 8.7 0.40 395 27 13 6.9 3.9 0.28   14.4 1.88 0.82 5 30 17 48 16 0.56 0.041 1.200 0.022 

0.6 0.7 8.6 0.56 584                    

0.7 0.8 8.5 0.63 678                    

0.8 0.9 8.5 0.67 732 28 12 7.1 4.9 0.24   17.5 1.69 0.85 4 30 19 47 16 0.60 0.041 1.190 0.026 

0.9 1 8.5 0.67 762                    

1 1.1 8.4 0.66 785                    

1.1 1.2 8.4 0.70 814 28 10 7.9 5.6 0.22   20.0 1.27 – 4 30 15 49 – 0.57 0.037 1.160 0.024 

1.2 1.3 8.4 0.70 921                    

1.3 1.4 8.4 0.70 925                    

1.4 1.5 8.1 0.76 1013 28 9.7 9.1 6.1 0.25   21.8 1.07 – 6 29 17 47 – 0.60 0.039 1.210 0.027 
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9051 0 0.10 8.0 1.8 0.15 12 – 115 1.00 50 – 1.1 0.86 6 10 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9052 
Soil Name: Turon (Tr) 

 Location: 675578 mE 7468078 mN ZONE 55 

 Described By: Burgess, J Date: 20–Apr–1994 

Landscape: 

 Geology: TQa – unconsolidated sediments (sedimentary origins) Substrate Lithology: unconsolidated material (relict) 

 Landform Pattern: plain Element: plain 

 Runoff: slow Permeability: very slowly permeable 

 Microrelief: melonhole gilgai – VI 0.9 m, HI 20 m Microrelief Component: mound 

 Drainage: moderately well drained Slope: 0.5 % 

 Surface Coarse Fragments: no coarse fragments 

 Surface Condition: periodic cracking, firm 

Classifications: 

 ASC: Episodic–epicalcareous, Epipedal, Grey, VERTOSOL, Non Gravelly, Medium Fine, Medium Fine, Very Deep 

 GSG: Grey clay PPF: Ug5.24 

Vegetation: 

 Mid Stratum:  Tall shrubland (1.01–3m) 

 Acacia harpophylla (brigalow); Terminalia oblongata (yellowwood) 

 Lower Stratum:  Mid-high open tussock grassland (0.26–0.5m) 
  Cenchrus ciliaris (buffel grass); Portulaca oleracea (pigweed, purslane); Sclerolaena tetracuspis (brigalow burr); Salsola kali 
  (soft roly-poly) 

 Veg. Association:  Brigalow (VA1) – cleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A1 0.00 to 0.05 Dark greyish brown (10YR42) moist colour; fine sandy light medium clay; moderate 5–10mm 
   subangular blocky parting to moderate <2mm granular structure; dry firm; dry when sampled;  
   clear to;  
 B21k 0.05 to 0.20 Dark grey (10YR41) moist colour; medium heavy clay; moderate 5–10mm angular blocky  
 structure; few 2–10% fine <2mm calcareous soft segregations; moderately  
 moist very firm; moderately moist when sampled; clear to;  
 B22y 0.20 to 0.60 Dark greyish brown (10YR42) moist colour; medium heavy clay; weak 20–50mm lenticular 
   parting to moderate 5–10mm angular blocky structure; few 2–10% fine <2mm gypseous crystals, 
   very few < 2% fine <2mm calcareous soft segregations; moderately moist very 
   strong; moderately moist when sampled; gradual to;  
 B23 0.60 to 1.60 Greyish brown (10YR52) moist colour; few 2–10% fine < 5mm faint red mottles; heavy clay; 
   strong 20–50mm lenticular structure; moderately moist very strong; moderately moist when sampled. 

 Effective Rooting Depth (ERD): 0.2 m (Cl >1000 ppm approx., ESP >20%) 

 Plant Available Water Capacity (PAWC): 40 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.05 8.1 0.23 51 28 15 9.5 1.0 0.90   3.6 1.58 0.56 8 39 13 44 14 0.64 0.036 0.378 0.051 

B21k 0.05 0.1 8.7 0.46 299 32 14 13 3.9 0.48   12.2 1.08 0.67 6 32 12 52 18 0.62 0.028 0.370 0.049 

0.1 0.2 8.7 1.12 810                   0.067 

B22y 0.2 0.3 8.3 1.26 937 30 11 14 7.0 0.40   23.3 0.79 0.88 5 29 14 53 20 0.57 0.023 0.366 0.056 

0.3 0.4 7.8 1.68 2057                   0.061 

0.4 0.5 7.7 1.53 2088                   0.050 

0.5 0.6 7.3 1.48 2081 29 7.8 13 8.0 0.39   27.6 0.60 0.94 5 32 11 53 20 0.55 0.020 0.342 0.047 

B23 0.6 0.7 6.2 1.48 2129                   0.043 

0.7 0.8 5.9 1.38 1995                   0.041 

0.8 0.9 5.8 1.43 2105 29 6.4 13 8.5 0.39   29.3 0.49 0.97 4 27 13 55 21 0.53 0.021 0.341 0.038 

0.9 1 5.6 1.34 1947                   0.036 

1 1.1 5.6 1.26 1892                   0.035 

1.1 1.2 5.6 1.34 2014 31 5.7 13 8.4 0.42   27.1 0.44 – 4 27 14 56 – 0.55 0.020 0.338 0.033 

1.2 1.3 5.5 1.38 2114                   0.032 

1.3 1.4 5.6 1.35 2254                   0.030 

1.4 1.5 5.7 1.28 2020                    

1.5 1.6 5.7 1.27 1992                   0.029 
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%) 

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9052 0 0.10 8.4 1.3 0.09 14 – 9 0.44 16 8 0.54 0.44 16 21 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9053 
Soil Name: Turon (Tr) 

 Location: 675578 mE 7468078 mN ZONE 55 

 Described By: Burgess, J Date: 09–Feb–1996 

Landscape: 

 Geology: TQa – unconsolidated sediments (sedimentary origins) Substrate Lithology: unconsolidated material (relict) 

 Landform Pattern: plain Element: plain 

 Runoff: slow Permeability: very slowly permeable 

 Microrelief: melonhole gilgai – VI 0.9 m, HI 20 m Microrelief Component: depression 

 Drainage: moderately well drained Slope: 0.5 % 

 Surface Coarse Fragments: no coarse fragments 

 Surface Condition: periodic cracking, self-mulching 

Classifications: 

 ASC: Epicalcareous–endohypersodic, Epipedal, Grey, VERTOSOL, Non Gravelly, Fine, Fine, Very Deep 

 GSG: Grey clay PPF: Ug5.24 

Vegetation: 

 Mid Stratum:  Tall sparse shrubland (1.01–3m) 

 Acacia harpophylla (brigalow); Terminalia oblongata (yellowwood) 

 Lower Stratum:  Mid-high sparse sedgeland (0.26–0.5m) 
  Cyperus species 

 Veg. Association:  Brigalow (VA1) – cleared 

Profile Morphology: 

  Horizon Depth (m) Description 

 A1 0.00 to 0.02 Very dark grey (10YR31) moist colour; fine sandy medium clay; moderate 2–5mm subangular 
   blocky parting to strong <2mm granular structure; dry firm; dry when sampled; clear to;  
 B21k 0.02 to 0.30 Dark grey (10YR41) moist colour; fine sandy medium heavy clay; moderate 5–10mm lenticular  
 structure; very few <2% fine <2mm calcareous soft segregations; moderately moist 
 very strong; moderately moist when sampled; clear to;  
 B22 0.30 to 1.00 Dark grey (10YR41) moist colour; fine sandy medium clay; weak 10–20mm lenticular  
 structure; few 2–10% fine <2mm manganiferous soft segregations; moderately 
 moist strong; moderately moist when sampled; diffuse to;  
 B23 1.00 to 1.50 Dark greyish brown (10YR42) moist colour; sandy light medium clay; weak 10–20mm lenticular  
 structure; moderately moist strong; moderately moist when sampled. 

 Effective Rooting Depth (ERD): 0.8 m (Cl >1000 ppm, ESP >20%, EC 1:5 >0.75 dS/m) 

 Plant Available Water Capacity (PAWC): 90 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.02 8 0.22 29 30 20 4.8 0.84 0.66   2.8 4.17 0.48 8 28 15 47 16 0.64 0.059 0.343 0.030 

B21k 0.02 0.1 7.4 0.17 23 30 17 5.0 0.25 1.0   0.8 3.40 0.49 11 32 17 39 12 0.77 0.067 0.363 0.028 

0.1 0.2 7 0.07 27                    

0.2 0.3 7.4 0.11 82 26 13 6.2 1.5 0.16   5.8 2.10 0.60 10 38 13 40 12 0.65 0.030 0.236 0.017 

B22 0.3 0.4 8.1 0.31 257                    

0.4 0.5 8.4 0.44 416                    

0.5 0.6 8.6 0.63 663 23 8.7 8.0 4.3 0.15   18.7 1.09 0.81 10 40 10 39 12 0.59 0.017 0.228 0.018 

0.6 0.7 8.5 0.70 949                    

0.7 0.8 8.7 0.67 949                    

0.8 0.9 8.3 0.74 1091 19 5.4 7.6 4.6 0.12   24.2 0.71 0.97 13 43 9 34 11 0.56 0.014 0.233 0.016 

0.9 1 6.8 0.76 1210                    

B23 1 1.1 6.5 0.71 1150                    

1.1 1.2 6.5 0.67 1080 17 3.3 6.0 4.1 0.10   24.1 0.55 0.95 15 47 8 29 12 0.59 0.013 0.210 0.010 

1.2 1.3 6 0.70 1150                    

1.3 1.4 5.9 0.66 1090                    

1.4 1.5 5.7 0.66 1080 16 2.5 5.3 4.0 0.12   25.0 0.47 – 16 47 8 27 – 0.59 0.013 0.217 0.008 

1.5 1.6 5.6 0.69 1110                    
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9053 0 0.10 8.1 0.50 0.04 13 – 14 0.27 17 – 1.1 4.4 67 1 

# Air dry data @ 40 C 

 



110 

Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9054 
Soil Name: Carfax (Cx) 

 Location: 658210 mE 7506909 mN ZONE 55 
 Described By: Burgess, J Date: 21–Apr–1994 

Landscape: 

 Geology: TQab – unconsolidated calcareous sediments (basaltic origins)  Substrate Lithology: unconsolidated material (relict) 
 Landform Pattern: plain Element: plain 
 Runoff: slow Permeability: slowly permeable 
 Microrelief: linear gilgai – VI 0.4 m, HI 10 m Microrelief Component: depression 
 Drainage: moderately well drained Slope: 1.5 % 
 Surface Coarse Fragments: no coarse fragments 
 Surface Condition: periodic cracking, self-mulching 

Classifications: 

 ASC: Endocalcareous, Self-mulching, Black, VERTOSOL, Non Gravelly, Medium Fine, Medium Fine, Deep 
 GSG: Black earth PPF: Ug5.17 

Vegetation: 

 Tallest Stratum:  Tall isolated clump of trees (12.01–20m) 
 Corymbia tessellaris (carbeen, Moreton Bay ash); Eucalyptus orgadophila (mountain coolibah) 

 Mid Stratum:  Tall closed forbland (0.51–1m) 

 Parthenium hysterophorus (parthenium weed) 

 Lower Stratum:  Low sparse tussock grassland (<0.25) 
  Iseilema vaginiflorum (red Flinders grass) 

 Veg. Association:  Queensland bluegrass downs (VA28) – uncleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A1 0.00 to 0.05 Very dark grey (10YR31) moist colour; light medium clay; strong 2–5mm granular parting 
   to strong <2mm granular structure; dry very weak; dry when sampled; clear to;  
 B21 0.05 to 0.40 Black (10YR21) moist colour; heavy clay; strong 5–10mm lenticular structure; moderately  
 moist firm; moderately moist when sampled; diffuse to;  
 B22 0.40 to 1.10 Very dark grey (10YR31) moist colour; heavy clay; strong 10–20mm lenticular structure; few  
 2–10% fine <2mm calcareous nodules; moderately moist firm;  
 moderately moist when sampled; clear to;  
 BCk 1.10 to 1.40 Brown (10YR43) moist colour; fine sandy medium clay; many 20–50% large pebbles  
 20–60mm subangular coarse fragments (same as substrate material); moderate 10–20mm  
 lenticular structure; many 20–50% coarse 6–20mm calcareous soft segregations, common 
 10–20% medium 2–6mm calcareous nodules; moderately moist strong; 
 moderately moist when sampled; clear to;  
 C 1.40 to 1.60 Brown (7.5YR44) moist colour; very abundant > 90% large pebbles 20–60mm subangular same  
 as substrate material coarse fragments; moderate 10–20mm polyhedral structure; common  
 10–20% coarse 6–20mm calcareous soft segregations; moderately moist  
 strong; moderately moist when sampled. 

 Effective Rooting Depth (ERD): 1.4 m (C horizon) 

 Plant Available Water Capacity (PAWC): 165 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.05 7 0.12 21 66 39 16 0.42 1.9   0.6 2.44 0.40 10 25 15 51 27 1.29 0.063 0.317 0.058 

B21 0.05 0.1 7 0.04 6 67 44 15 0.72 0.34   1.1 2.93 0.39 11 23 9 56 26 1.20 0.040 0.149 0.043 

0.1 0.2 7.4 0.04 6                    

0.2 0.3 7.8 0.05 6 67 50 16 1.5 0.22   2.2 3.13 0.41 10 23 9 58 27 1.16 0.033 0.125 0.036 

0.3 0.4 8.3 0.06 6                    

B22 0.4 0.5 8.5 0.08 10                    

0.5 0.6 8.8 0.12 21 69 47 16 3.1 0.23   4.5 2.94 0.51 10 21 12 56 28 1.23 0.030 0.132 0.032 

0.6 0.7 8.9 0.17 44                    

0.7 0.8 8.9 0.20 72                    

0.8 0.9 8.9 0.22 86 69 48 19 4.6 0.24   6.7 2.53 0.58 10 20 12 57 29 1.21 0.029 0.134 0.031 

0.9 1 9 0.26 112                    

1 1.1 9 0.29 136                    

BCk 1.1 1.2 9.1 0.29 124 60 37 20 5.5 0.21   9.2 1.85 0.57 15 24 16 47 26 1.28 0.096 0.152 0.039 

1.2 1.3 9.1 0.29 123                    

1.3 1.4 9.3 0.29 136                    

C 1.4 1.5 9.3 0.31 132 56 30 21 4.7 0.19   8.4 1.43 0.50 16 33 19 36 23 1.56 – – – 

1.5 1.6 9.3 0.32 143                    
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9054 0 0.10 7.2 1.4 0.09 16 – 11 0.45 27 – 1.0 0.34 4 6 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9055 
Soil Name: Tiny (Ty) 
 Location: 671415 mE 7503474 mN ZONE 55 
 Described By: Burgess, J Date: 21–Apr–1994 

Landscape: 
 Geology: P – undifferentiated, sandstone, siltstone or mudstone Substrate Lithology: siltstone 

  of the Blackwater Group (Pw) and/or Back Creek  
  Group (Pb); probably of marine origins 
 Landform Pattern: plain Element: plain 
 Runoff: slow Permeability: very slowly permeable 
 Microrelief: normal gilgai – VI 0.2 m, HI 7 m Microrelief Component: mound 
 Drainage: moderately well drained Slope: 0.5 % 
 Surface Coarse Fragments: few 2–10%, large pebbles 20–60mm, silcrete 
 Surface Condition: periodic cracking, self-mulching 

Classifications: 
 ASC: Epicalcareous–endohypersodic, Self-mulching, Black, VERTOSOL, Slightly Gravelly, Fine, Very Fine, Very Deep 
 GSG: Black earth PPF: Ug5.16 

Vegetation: 
 Tallest Stratum:  Mid-high open forest (6.01–12m) 
 Acacia harpophylla (brigalow); Terminalia oblongata (yellowwood); Atalaya hemiglauca (whitewood) 

 Mid Stratum:  Dwarf woodland (1.01–3m) 
 Eremophila mitchellii (false sandalwood); Terminalia oblongata (yellowwood) 

 Lower Stratum:  Tall closed tussock grassland (0.51–1m) 
  Cenchrus ciliaris (buffel grass); Panicum maximum var. trichoglume (green panic); Dactyloctenium radulans (button grass); Iseilema  
 vaginiflorum (red Flinders grass); Astrebla squarrosa (bull Mitchell grass) 

 Veg. Association:  Brigalow (VA1) – uncleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A1 0.00 to 0.05 Very dark grey (10YR31) moist colour; light medium clay; few 2–10% medium pebbles  
 6–20mm subangular silcrete coarse fragments; strong <2mm granular structure; very few <  
 2% fine <2mm calcareous nodules; dry very weak; dry when sampled; clear to;  
 B21k 0.05 to 0.40 Very dark greyish brown (10YR32) moist colour; medium heavy clay; very few < 2% medium  
 pebbles 6–20mm subangular silcrete coarse fragments; strong 5–10mm lenticular structure;  
 few 2–10% medium 2–6mm calcareous soft segregations, few 2–10% medium 2–6mm 
 calcareous nodules; dry very firm; dry when sampled; clear to;  
 B22 0.40 to 0.80 Dark greyish brown (10YR42) moist colour; medium heavy clay; strong 10–20mm lenticular  
 structure; very few < 2% fine <2mm calcareous soft segregations, very few <2% 
 medium 2–6mm calcareous nodules; moist weak; moist when sampled; gradual to;  
 B23 0.80 to 1.50 Greyish brown (10YR52) moist colour; common 10–20% medium 5–15mm distinct red  
 mottles; medium heavy clay; strong 10–20mm lenticular structure; moist firm; moist  
 when sampled; clear to;  
 B3 1.50 to 1.70 Greyish brown (2.5Y52) moist colour; many 20–50% coarse 15–30mm prominent red  
 mottles; medium heavy clay; few 2–10% small pebbles 2–6mm subangular coarse fragments 
 (same as substrate material); strong 10–20mm lenticular structure; moist very firm;  
 moist when sampled. 

 Effective Rooting Depth (ERD): 0.5 m (Cl >1000 ppm, EC 1:5 >0.95 dS/m) 

 Plant Available Water Capacity (PAWC): 75 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.05 7.2 0.10 6 35 25 7.0 0.22 0.79   0.6 3.57 0.34 18 33 13 39 15 0.90 0.049 0.194 0.069 

B21k 0.05 0.1 8 0.12 13 41 30 6.5 0.69 0.37   1.7 4.62 0.32 18 27 12 46 19 0.89 0.046 0.157 0.064 

0.1 0.2 8.7 0.21 28                    

0.2 0.3 9 0.32 142 36 24 11 3.0 0.17   8.3 2.18 0.48 15 25 12 51 18 0.71 0.024 0.088 0.053 

0.3 0.4 9.1 0.51 405                    

B22 0.4 0.5 9 0.74 755                    

0.5 0.6 8.8 0.98 1160 36 18 14 6.2 0.15   17.2 1.29 0.75 15 24 11 50 19 0.72 0.017 0.085 0.053 

0.6 0.7 8.7 1.24 1575                    

0.7 0.8 8.4 1.41 2004                    

B23 0.8 0.9 7.6 1.59 2409 43 16 16 8.6 0.15   20.0 1.00 0.89 11 22 12 55 23 0.78 0.015 0.088 0.037 

0.9 1 5.8 1.73 2699                    

1 1.1 5.1 1.75 2820                    

1.1 1.2 5 1.74 2826 46 16 18 11 0.15   23.9 0.89 – 7 20 13 62 – 0.74 0.015 0.101 0.025 

1.2 1.3 4.9 1.75 2854                    

1.3 1.4 4.8 1.74 2839                    

1.4 1.5 4.7 1.75 2869                    

B3 1.5 1.6 4.7 1.81 2951                    

1.6 1.7 4.7 1.82 2872 51 17 19 10 0.17   19.6 0.89 0.62 5 17 13 66 27 0.77 0.014 0.110 0.024 
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 
 

Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9055 0 0.10 8.4 1.3 0.09 14 – 10 0.28 19 19 1.2 0.26 4 3 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9056 
Soil Name: Tiny (Ty) 

 Location: 671415 mE 7503474 mN ZONE 55 
 Described By: Burgess, J Date: 21–Apr–1994 

Landscape: 

 Geology: P – undifferentiated, sandstone, siltstone or mudstone Substrate Lithology: no record 
  of the Blackwater Group (Pw) and/or Back Creek  
  Group (Pb); probably of marine origins 
 Landform Pattern: plain Element: plain 
 Runoff: very slow Permeability: very slowly permeable 
 Microrelief: normal gilgai – VI 0.2 m, HI 7 m Microrelief Component: depression 
 Drainage: moderately well drained Slope: 0.5 % 
 Surface Coarse Fragments: no coarse fragments 
 Surface Condition: periodic cracking, self-mulching 

Classifications: 

 ASC: Epicalcareous–endohypersodic, Self-mulching, Black, VERTOSOL, Non Gravelly, Medium Fine, Very Fine, Very Deep 
 GSG: Black earth PPF: Ug5.16 

Vegetation: 

 Tallest Stratum:  Mid-high open forest (6.01–12m) 

 Acacia harpophylla (brigalow); Terminalia oblongata (yellowwood); Atalaya hemiglauca (whitewood) 

 Mid Stratum:  Dwarf woodland (1.01–3m) 
 Eremophila mitchellii (false sandalwood); Terminalia oblongata (yellowwood) 

 Lower Stratum:  Tall closed tussock grassland (0.51–1m) 
  Cenchrus ciliaris (buffel grass); Panicum maximum var. trichoglume (green panic); Dactyloctenium radulans (button grass); 
  Iseilema vaginiflorum (red Flinders grass) 

 Veg. Association:  Brigalow (VA1) – uncleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A1 0.00 to 0.03 Very dark greyish brown (10YR32) moist colour; light medium clay; moderate 5–10mm angular 
   blocky parting to strong <2mm granular structure; dry firm; dry when sampled; clear to;  
 B21k 0.03 to 0.60 Very dark grey (10YR31) moist colour; medium heavy clay; strong 10–20mm lenticular  
 structure; few 2–10% fine <2mm calcareous nodules, very few <2% fine <2mm calcareous 
 soft segregations; moist firm; moist when sampled; diffuse to;  
 B22 0.60 to 1.30 Dark greyish brown (10YR42) moist colour; medium heavy clay; moderate 20–50mm lenticular  
 structure; moderately moist strong; moderately moist when sampled; diffuse to;  
 B23 1.30 to 1.70 Weak red (2.5YR52) moist colour; common 10–20% coarse 15–30mm prominent red  
 mottles; medium heavy clay; strong 10–20mm lenticular structure; moderately moist  
 strong; moderately moist when sampled. 

 Effective Rooting Depth (ERD): 0.4 m (Cl >1000 ppm) 

 Plant Available Water Capacity (PAWC): 70 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.03 7 0.10 36 39 20 11 0.66 0.81   1.7 1.82 0.40 17 27 14 46 15 0.85 0.035 0.139 0.043 

B21k 0.03 0.1 7.7 0.06 13 40 26 11 1.9 0.21   4.8 2.36 0.61 16 24 11 51 17 0.78 0.022 0.090 0.034 

0.1 0.2 9 0.20 17                    

0.2 0.3 9.2 0.29 119 43 25 13 4.7 0.12   10.9 1.92 0.72 16 22 12 53 19 0.81 0.017 0.084 0.042 

0.3 0.4 8.9 0.51 519                    

0.4 0.5 8.4 0.84 1297                    

0.5 0.6 8.1 1.07 1618 37 19 13 6.8 0.19   18.4 1.46 0.85 15 21 13 53 19 0.70 0.016 0.088 0.031 

B22 0.6 0.7 6.4 1.29 2123                    

0.7 0.8 6.1 1.32 2145                    

0.8 0.9 5.4 1.42 2437 38 15 12 7.3 0.13   19.2 1.25 0.91 14 19 12 56 20 0.68 0.015 0.091 0.024 

0.9 1 5 1.55 2583                    

1 1.1 4.8 1.61 2622                    

1.1 1.2 4.7 1.60 2696 38 13 12 6.8 0.13   17.9 1.08 – 12 22 12 56 – 0.68 0.014 0.086 0.023 

1.2 1.3 4.7 1.53 2540                    

B23 1.3 1.4 4.6 1.80 3063                    

1.4 1.5 4.5 1.72 2869                    

1.5 1.6 4.5 1.77 2924                    

1.6 1.7 4.5 1.89 3075 45 17 16 8.5 0.16   18.9 1.06 0.88 6 19 12 64 24 0.70 0.022 0.104 0.033 
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9056 0 0.10 7.6 1.5 0.11 14 – 12 0.31 30 43 1.7 0.61 5 2 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9057 
Soil Name: Gordons Bore (Gb) 

 Location: 685359 mE 7508205 mN ZONE 55 
 Described By: Burgess, J Date: 25–Nov–1994 

Landscape: 

 Geology: Tba – partially altered Tertiary basalt Substrate Lithology: basalt 
 Landform Pattern: plain Element: hillslope 
 Runoff: slow Permeability: slowly permeable 
 Microrelief: absent Microrelief Component: absent 
 Drainage: moderately well drained Slope: 2 % 
 Surface Coarse Fragments: very few < 2%, medium pebbles 6–20mm, silcrete 
 Surface Condition: hard setting, firm 

Classifications: 

 ASC: Vertic, Calcic, Brown, DERMOSOL, Medium, Non Gravelly, Clayey, Clayey, Deep 
 GSG: No suitable group PPF: Uf6.31 

Vegetation: 

 Mid Stratum:  Low sparse shrubland (0.26–0.5m) 
 Lysiphyllum species; Carissa ovata (currant bush, baroom bush); Alectryon diversifolius (scrub holly); Capparis species 

 Lower Stratum:  Mid-high tussock grassland (0.26–0.5m) 

  Cenchrus ciliaris (buffel grass) 

 Veg. Association:  Brigalow with shrubs (VA8) – cleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A1 0.00 to 0.14 Dark brown (7.5YR33) moist colour; fine sandy light medium clay; moderate 5–10mm  
 subangular blocky structure; moderately moist firm; moderately moist when  
 sampled; clear to;  
 B21 0.14 to 0.30 Dark brown (10YR33) moist colour; medium heavy clay; few 2–10% medium pebbles 6–20mm 
 subrounded silcrete coarse fragments; strong 5–10mm angular blocky structure; dry very  
 strong; dry when sampled; clear to;  
 B22k 0.30 to 0.60 Brown (7.5YR44) moist colour; medium heavy clay; moderate 10–20mm lenticular structure;  
 few 2–10% coarse 6–20mm calcareous soft segregations; dry strong;  
 dry when sampled; clear to;  
 B23 0.60 to 1.00 Dark brown (7.5YR34) moist colour; medium clay; moderate 10–20mm lenticular structure;  
 moderately moist very firm; moderately moist when sampled; gradual to;  
 B3 1.00 to 1.30 Brown (10YR53) moist colour; medium heavy clay; very few < 2% medium pebbles 6–20mm  
 subangular coarse fragments (same as substrate material); moderate 20–50mm lenticular  
 structure; moderately moist very firm; moderately moist when sampled; clear to;  
 C 1.30 to 1.40 Yellowish brown (10YR54) moist colour; very abundant > 90% large pebbles 20–60mm  
 subangular coarse fragments (same as substrate material). 

 Effective Rooting Depth (ERD): 0.5 m (Cl >1000 ppm) 

 Plant Available Water Capacity (PAWC): 70 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.1 6.5 0.12 53 19 8.0 5.9 0.17 0.28   0.9 1.36 0.31 16 44 9 30 10 0.63 0.052 0.112 0.026 

B21 0.14 0.2 7.8 0.12 99                    

0.2 0.3 8.8 0.34 184 30 7.5 17 3.2 0.06   10.7 0.44 0.60 14 31 7 45 18 0.67 0.019 0.063 0.020 

B22k 0.3 0.4 9.2 0.53 434                    

0.4 0.5 9.3 0.61 551                    

0.5 0.6 9.1 0.88 1119 31 5.1 17 5.3 0.04   17.1 0.30 0.72 13 30 7 48 17 0.65 0.014 0.054 0.034 

B23 0.6 0.7 9 1.04 1426                    

0.7 0.8 8.9 1.26 1822                    

0.8 0.9 8.9 1.33 1934 34 5.0 20 5.8 0.04   17.1 0.25 0.71 12 29 8 48 18 0.71 0.015 0.059 0.035 

0.9 1 8.8 1.43 2130                    

B3 1 1.1 8.7 1.44 2167                    

1.1 1.2 8.6 1.40 2090 46 7.3 30 8.7 0.11   18.9 0.24 – 8 29 13 49 22 0.94 0.017 0.067 0.026 

1.2 1.3 8.4 1.40 2130                    

C 1.3 1.4 8.1 1.32 2090 58 6.3 36 11 0.13   19.0 0.18 – 5 39 21 37 24 1.57 0.021 0.089 0.021 
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9057 0 0.10 7.0 0.80 0.06 13 35 22 0.30 28 34 1.2 1.1 11 40 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9058 
Soil Name: Mayfair (Mf) 

 Location: 655016 mE 7475659 mN ZONE 55 
 Described By: Burgess, J Date: 07–Oct–1994 

Landscape: 

 Geology: TQab – unconsolidated calcareous sediments (basaltic origins)  Substrate Lithology: unconsolidated material (relict) 
 Landform Pattern: rise Element: hillslope 
 Runoff: moderately rapid Permeability: moderately permeable 
 Microrelief: absent Microrelief Component: absent 
 Drainage: well drained Slope: 2 % 
 Surface Coarse Fragments: very few < 2%, large pebbles 20–60mm, silcrete 
 Surface Condition: hard setting 

Classifications: 

 ASC: Haplic, Hypercalcic, Red, CHROMOSOL, Medium, Non Gravelly, Loamy, Clayey, Deep 
 GSG: No suitable group PPF: Dr2.13 

Vegetation: 

 Tallest Stratum:  Mid-high woodland (6.01–12m) 
 Eucalyptus melanophloia (silver-leaved ironbark); Acacia excelsa (ironwood) 

 Mid Stratum:  Dwarf open woodland (1.01–3m) 

 Carissa ovata (currant bush, baroom bush); Eremophila mitchellii (false sandalwood); Acacia excelsa  
 (ironwood); Eucalyptus melanophloia (silver-leaved ironbark); Corymbia dallachyana (ghost gum) 

 Lower Stratum:  Tall open tussock grassland (0.51–1m) 
  Bothriochloa decipiens (pitted bluegrass); Chrysopogon fallax (golden beardgrass); Eulalia aurea (silky browntop); Themeda 
 triandra (kangaroo grass) 

 Veg. Association:  Silver-leaved ironbark (VA17) – uncleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A1 0.00 to 0.14 Dark brown (7.5YR34) moist colour; sandy loam (light); very few < 2% medium pebbles 6–20mm 
 subrounded silcrete coarse fragments; weak 10–20mm subangular blocky parting to massive 
 structure; dry firm; dry when sampled; abrupt to;  
 B21 0.14 to 0.32 Dark red (2.5YR36) moist colour; medium heavy clay; strong 10–20mm angular blocky  
 structure; dry very strong; dry when sampled; clear to;  
 B22k 0.32 to 0.60 Reddish brown (5YR44) moist colour; medium heavy clay; strong 10–20mm angular blocky  
 structure; common 10–20% fine <2mm calcareous nodules; dry very  
 strong; dry when sampled; gradual to;  
 BCk 0.60 to 1.10 Reddish brown (5YR43) moist colour; fine sandy medium clay; common 10–20% large  
 pebbles 20–60mm subrounded coarse fragments (same as substrate material); strong 10–20mm  
 angular blocky structure; many 20–50% coarse 6–20mm calcareous soft segregations, few 2–10% 
 medium 2–6mm calcareous nodules; dry strong; dry when sampled; diffuse to;  
 Ck 1.10 to 1.50 Dark yellowish brown (10YR44) moist colour; fine sandy light clay; very abundant > 90% large  
 pebbles 20–60mm subrounded coarse fragments (same as substrate material); strong 10–20mm  
 angular blocky structure; many 20–50% coarse 6–20mm calcareous soft segregations, common 
 10–20% medium 2–6mm calcareous nodules; dry strong; dry when sampled. 

 Effective Rooting Depth (ERD): 1.5 m (maximum depth, no restrictions) 

 Plant Available Water Capacity (PAWC): N/A 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.1 6 0.02 6 11 4.6 2.8 0.09 0.19   0.8 1.64 0.47 19 67 4 15 – 0.73 0.027 0.171 0.030 

B21 0.14 0.2 6 0.02 6 21 10.0 6.1 0.09 0.16   0.4 1.64 0.33 17 54 3 29 – 0.72 0.028 0.201 0.033 

0.2 0.3 6.2 0.02 6 34 16 9.5 0.04 0.18   0.1 1.68 0.33 15 43 3 44 – 0.77 0.027 0.228 0.032 

B22k 0.32 0.4 7 0.03 6 33 18 11 0.06 0.15   0.2 1.64 0.38 17 41 3 41 – 0.80 0.023 0.223 0.030 

0.4 0.5 8.2 0.15 8                    

0.5 0.6 8.8 0.10 6 33 20 11 0.06 1.00   0.2 1.82 0.43 17 33 14 36 – 0.92 0.041 0.225 0.036 

BCk 0.6 0.7 8.9 0.10 6                    

0.7 0.8 8.9 0.10 6                    

0.8 0.9 8.9 0.10 6 36 19 16 0.18 0.83   0.5 1.19 0.48 15 38 13 34 – 1.06 0.070 0.257 0.031 

0.9 1 9 0.10 6                    

1 1.1 9.1 0.11 6                    

Ck 1.1 1.2 9.1 0.10 6 31 15 17 0.57 0.32   1.8 0.88 0.46 19 43 8 29 – 1.07 0.073 0.268 0.029 

1.2 1.3 9.2 0.11 6                    

1.3 1.4 9.3 0.12 6                    

1.4 1.5 9.3 0.14 6 36 13 21 1.7 0.33   4.7 0.62 0.49 19 40 10 33 – 1.09 0.046 0.280 0.026 
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9058 0 0.10 6.0 0.8 0.04 21 – 2 0.18 20 7 0.26 0.14 4 5 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9059 
Soil Name: Bundoora (Bd) 

 Location: 653648 mE 7482376 mN ZONE 55 
 Described By: Burgess, J Date: 07–Oct–1994 

Landscape: 

 Geology: Ta – deeply weathered Tertiary sedimentary  Substrate Lithology: altered detrital sedimentary rock (unidentified) 
 rocks (ferricrete, reticulite, petroreticulite) 
 Landform Pattern: rise Element: hillslope 
 Runoff: slow Permeability: very slowly permeable 
 Microrelief: absent Microrelief Component: absent 
 Drainage: imperfectly drained Slope: 2 % 
 Surface Coarse Fragments: very few < 2%, medium pebbles 6–20mm, silcrete 
 Surface Condition: hard setting 

Classifications: 

 ASC: Calcic, Mesonatric, Brown, SODOSOL, Thin, Non Gravelly, Loamy, Clayey, Very Deep 
 GSG: Solodized solonetz PPF: Db1.43 

Vegetation: 

 Tallest Stratum:  Mid-high open forest (6.01–12m) 
 Allocasuarina luehmannii (bull oak); Eucalyptus populnea (poplar box); Corymbia dallachyana (ghost gum);  
 Ventilago viminalis (vine tree, supplejack) 

 Lower Stratum:  Tall open tussock grassland (0.51–1m) 
  Chrysopogon fallax (golden beardgrass) 

 Veg. Association:  Bull oak (VA35) – uncleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A1 0.00 to 0.08 Dark brown (10YR33) moist colour; sandy loam; massive structure; dry firm; dry when 
 sampled; clear to;  
 A2e 0.08 to 0.10 Brown (10YR43) moist colour, light grey (10YR72) dry colour; few 2–10% 
   medium pebbles 6–20mm subrounded ironstone coarse fragments; massive structure; 
   dry weak; dry when sampled; abrupt to;  
 B21 0.10 to 0.50 Dark yellowish brown (10YR34) moist colour; fine sandy light medium clay; strong 100–200mm 
   columnar parting to moderate 5–10mm angular blocky structure; dry rigid; dry when sampled;  
   clear to;  
 B22k 0.50 to 0.80 Dark yellowish brown (10YR44) moist colour; fine sandy light medium clay; moderate 5–10mm  
 angular blocky structure; common 10–20% coarse 6–20mm calcareous soft segregations, very 
 few < 2% medium 2–6mm calcareous nodules; dry very strong; dry when sampled;  
 clear to;  
 B23 0.80 to 1.50 Dark yellowish brown (10YR44) moist colour; fine sandy light medium clay; moderate 5–10mm  
 angular blocky structure; dry strong; dry when sampled; diffuse to;  
 B3 1.50 to 1.60 Yellowish brown (10YR54) moist colour; many 20–50% coarse 15mm–30mm distinct grey,  
 common 10–20% coarse 15–30mm distinct red mottles; fine sandy medium clay; 
 moderate 10–20mm angular blocky structure; dry strong; dry when sampled. 

 Effective Rooting Depth (ERD): 0.1 m (strong columnar structure) 

 Plant Available Water Capacity (PAWC): N/A 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1/A2e 0 0.1 6 0.03 6 9 2.8 2.4 0.16 0.29   1.8 1.17 0.51 24 54 9 16 – 0.56 0.038 0.196 0.037 

B21 0.1 0.2 6.6 0.14 93 16 2.6 7.1 2.5 0.10   15.6 0.37 0.88 22 45 7 30 – 0.53 0.023 0.176 0.032 

0.2 0.3 7.4 0.21 204 16 2.2 7.5 3.3 0.08   20.6 0.29 0.87 22 46 6 28 – 0.57 0.023 0.169 0.036 

0.3 0.4 8.1 0.35 392 19 2.6 8.9 4.6 0.09   24.2 0.29 0.93 19 49 5 30 – 0.63 0.021 0.175 0.042 

0.4 0.5 9.1 0.58 720                    

B22k 0.5 0.6 9.1 0.61 769 17 3.0 9.7 5.9 0.66   34.7 0.31 0.99 19 49 4 28 – 0.61 0.020 0.213 0.045 

0.6 0.7 9.4 0.64 765                    

0.7 0.8 9.4 0.58 739                    

B23 0.8 0.9 9.5 0.63 738 20 2.5 9.4 6.1 0.71   30.5 0.27 1.01 19 49 6 27 – 0.74 0.019 0.274 0.046 

0.9 1 9.4 0.64 772                    

1 1.1 9.3 0.51 538                    

1.1 1.2 8.7 0.55 632 21 2.0 9.4 6.4 0.28   30.5 0.21 0.99 18 50 7 27 – 0.78 0.018 0.319 0.028 

1.2 1.3 8.6 0.43 587                    

1.3 1.4 8.5 0.50 767 19 2.0 10 6.6 0.51   34.7 0.20 0.97 19 50 6 27 – 0.70 0.019 0.385 0.027 

1.4 1.5 8.2 0.42 594 23 1.8 11 7.8 0.31   33.9 0.16 0.98 17 48 5 30 – 0.77 0.019 0.393 0.026 
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9059 0 0.10 6.5 1.2 0.04 30 – 4 0.15 57 8 0.29 0.16 4 5 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9060 
Soil Name: Pomegranate melonhole phase (PgMp) 

 Location: 697311 mE 7468207 mN ZONE 55 
 Described By: Burgess, J Date: 15–Jun–1995 

Landscape: 

 Geology: TQa – unconsolidated sediments (sedimentary origins) Substrate Lithology: unconsolidated material (relict) 
 Landform Pattern: plain Element: plain 
 Runoff: slow Permeability: very slowly permeable 
 Microrelief: melonhole gilgai – VI 1.0 m, HI 25 m Microrelief Component: mound 
 Drainage: moderately well drained Slope: 1 % 
 Surface Coarse Fragments: few 2–10%, medium pebbles 6–20mm, silcrete 
 Surface Condition: periodic cracking, firm 

Classifications: 

 ASC: Episodic–endoacidic, Epipedal, Brown, VERTOSOL, Slightly Gravelly, Medium Fine, Very Fine, Very Deep 
 GSG: Brown clay PPF: Ug5.34 

Vegetation: 

 Mid Stratum:  Tall shrubland (1.01–3m) 
 Acacia harpophylla (brigalow) 

 Lower Stratum:  Tall open tussock grassland (0.51–1m) 

  Cenchrus ciliaris (buffel grass) 

 Veg. Association:  Brigalow (VA1) – cleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A11 0.00 to 0.02 Dark yellowish brown (10YR34) moist colour; fine sandy light medium clay; moderate 2–5mm 
   subangular blocky parting to moderate <2mm granular structure; dry weak; dry when sampled;  
   abrupt to;  
 A12 0.02 to 0.10 Brown (10YR43) moist colour; fine sandy medium clay; strong 5–10mm angular blocky  
 structure; dry strong; dry when sampled; clear to;  
 B21 0.10 to 0.50 Dark yellowish brown (10YR44) moist colour; fine sandy medium clay; moderate 10–20mm  
 lenticular structure; dry very strong; dry when sampled; diffuse to;  
 B22 0.50 to 1.50 Dark yellowish brown (10YR44) to yellowish brown (10YR54) moist colours; fine sandy medium 
   clay; strong 20–50mm lenticular parting to moderate 10–20mm lenticular structure; few 2–10% fine 
   <2mm manganiferous veins; dry very strong; dry when sampled. 

 Effective Rooting Depth (ERD): 0.02 m (Cl >1000 ppm, EC 1:5 >1.0 dS/m) 

 Plant Available Water Capacity (PAWC): 5 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A11 0 0.02 6.7 0.10 80 21 7.2 8.6 0.23 0.76   1.1 0.84 0.49 5 41 16 37 12 0.57 0.043 0.839 0.027 

A12 0.02 0.1 6.8 1.36 1842 28 6.9 13 2.5 0.75   8.9 0.53 0.46 4 26 15 57 17 0.49 0.039 1.060 0.039 

B21 0.1 0.2 7.7 1.37 1983                    

0.2 0.3 8 1.45 2248 26 4.8 15 5.8 0.82   22.3 0.32 0.83 3 23 18 60 19 0.43 0.025 1.110 0.024 

0.3 0.4 7.7 1.47 2347                    

0.4 0.5 7.2 1.63 2643                    

B22 0.5 0.6 6.5 1.64 2661 24 2.8 11 5.9 0.58   24.6 0.25 0.90 3 23 14 63 20 0.38 0.022 1.090 0.012 

0.6 0.7 5.8 1.77 2984                    

0.7 0.8 5.7 1.73 3038                    

0.8 0.9 5.6 1.81 3183 25 1.4 10 5.9 0.63   23.6 0.14 0.91 3 21 18 60 20 0.42 0.021 1.090 0.009 

0.9 1 5.5 1.87 3305                    

1 1.1 5.4 1.90 3345                    

1.1 1.2 5.4 1.90 3331 25 2.0 10 5.9 0.65   23.6 0.20 – 2 21 18 63 – 0.40 0.023 1.100 0.009 

1.2 1.3 5.4 1.95 3257                    

1.3 1.4 5.4 1.90 3227                    

1.4 1.5 5.5 1.98 3416                    
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9060 0 0.10 5.9 1.8 0.15 12 19 22 0.65 73 76 3.0 1.9 29 69 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9061 
Soil Name: Pomegranate melonhole phase (PgMp) 

 Location: 697311 mE 7468207 mN ZONE 55 
 Described By: Burgess, J Date: 15–Jun–1995 

Landscape: 

 Geology: TQa – unconsolidated sediments (sedimentary origins) Substrate Lithology: unconsolidated material (relict) 
 Landform Pattern: plain Element: plain 
 Runoff: very slow Permeability: very slowly permeable 
 Microrelief: melonhole gilgai – VI 1.0 m, HI 25 m Microrelief Component: depression 
 Drainage: poorly drained Slope: 1 % 
 Surface Coarse Fragments: few 2–10%, medium pebbles 6–20mm, silcrete 
 Surface Condition: hard setting, periodic cracking 

Classifications: 

 ASC: Episodic–endoacidic, Massive, Grey, VERTOSOL, Gravelly, Medium Fine, Medium Fine, Very Deep 
 GSG: Grey clay PPF: Ug5.24 

Vegetation: 

 Lower Stratum:  Low sparse tussock grassland (<0.25) 
  Portulaca oleracea (pigweed, purslane); Cenchrus ciliaris (buffel grass) 

 Veg. Association:  Brigalow (VA1) – cleared 

Profile Morphology: 

  Horizon Depth (m) Description 

 A1 0.00 to 0.04 Dark brown (7.5YR33) moist colour; few 2–10% medium 5–15mm distinct orange mottles;  
 fine sandy medium clay (heavy); common 10–20% medium pebbles 6–20mm subangular  
 silcrete coarse fragments; weak 5–10mm angular blocky structure; very few < 2% fine <2mm  
 manganiferous soft segregations; moderately moist weak; moderately moist when sampled;  
 clear to;  
 B21c 0.04 to 0.50 Brown (7.5YR42) moist colour; few 2–10% medium 5mm–15mm distinct orange, few 2–10%  
 medium 5–15mm distinct grey mottles; fine sandy medium clay; common 10–20%  
 medium pebbles 6–20mm subangular silcrete coarse fragments; common 10–20% fine <2  
 mm manganiferous soft segregations; moderately moist very firm;  
 moderately moist when sampled; diffuse to;  
 B22 0.50 to 1.50 Yellowish brown (10YR54) moist colour; common 10–20% fine < 5mm distinct orange, few  
 2–10% medium 5–15mm faint grey mottles; fine sandy medium clay; few 2–10%  
 medium pebbles 6–20mm subangular silcrete coarse fragments; moderate 10–20mm lenticular  
 structure; few 2–10% fine <2mm manganiferous veins; moderately moist very  
 strong; moderately moist when sampled. 

 Effective Rooting Depth (ERD): 0.5 m (ESP >20%) 

 Plant Available Water Capacity (PAWC): 75 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.04 6.2 0.25 333 19 8.0 8.5 1.3 1.1   6.8 0.94 0.66 9 17 21 54 18 0.35 0.069 0.973 0.026 

B21c 0.04 0.1 6.8 0.07 68 20 8.0 10 1.2 0.58   6.0 0.80 0.68 5 23 20 56 17 0.36 0.054 0.937 0.014 

0.1 0.2 6.6 0.14 169                    

0.2 0.3 6.5 0.14 150 18 4.0 11 2.7 0.30   15.0 0.36 0.87 6 26 15 53 17 0.34 0.046 0.877 0.015 

0.3 0.4 6.2 0.22 296                    

0.4 0.5 5.8 0.39 592                    

B22 0.5 0.6 5.7 0.46 709 15 2.0 10 3.0 0.26 0.20 0.20 20.0 0.20 0.90 8 30 15 49 16 0.31 0.047 0.845 0.011 

0.6 0.7 5.6 0.54 808                    

0.7 0.8 5.5 0.63 875                    

0.8 0.9 5.4 0.72 1028 16 1.6 10 3.9 0.20 0.31 0.31 24.4 0.16 0.88 8 31 15 50 16 0.32 0.045 0.836 0.010 

0.9 1 5.3 0.83 1193                    

1 1.1 5.2 0.87 1290                    

1.1 1.2 5.2 0.90 1318 15 1.1 9.6 3.4 0.26 0.31 0.31 22.7 0.11 – 8 34 15 46 – 0.33 0.046 0.848 0.009 

1.2 1.3 5.2 0.99 1553                    

1.3 1.4 5.1 1.06 1679                    

1.4 1.5 5.2 1.13 1806                    
 

 # ECEC/Aqueous Cations @ pH 7 [Methods 15J1,15A1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9061 0 0.10 7.1 1.2 0.11 10 32 46 0.75 107 72 4.3 1.9 8 2 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9062 
Soil Name: Pomegranate (Pg) 

 Location: 696917 mE 7468234 mN ZONE 55 

 Described By: Burgess, J Date: 15–Jun–1995 

Landscape: 

 Geology: TQa – unconsolidated sediments (sedimentary origins) Substrate Lithology: unconsolidated material (relict) 

 Landform Pattern: plain Element: plain 

 Runoff: slow Permeability: slowly permeable 

 Microrelief: absent Microrelief Component: absent 

 Drainage: moderately well drained Slope: 1.5 % 

 Surface Coarse Fragments: common 10–20%, medium pebbles 6–20mm, silcrete 

 Surface Condition: hard setting 

Classifications: 

 ASC: Vertic, Eutrophic, Brown, DERMOSOL, Thin, Gravelly, Clayey, Clayey, Very Deep 

 GSG: Brown clay PPF: Uf6.31 

Vegetation: 

 Mid Stratum:  Mid-high open shrubland (0.51–1m) 

  Acacia harpophylla (brigalow); Carissa ovata (currant bush, baroom bush); Alectryon diversifolius (scrub holly) 

 Lower Stratum:  Tall tussock grassland (0.51–1m) 
  Cenchrus ciliaris (buffel grass); Portulaca oleracea (pigweed, purslane) 

 Veg. Association:  Brigalow (VA1) – cleared 

Profile Morphology: 

  Horizon Depth (m) Description 

 A1 0.00 to 0.10 Dark brown (7.5YR33) moist colour; fine sandy light medium clay; few 2–10% medium  
 pebbles 6–20mm subangular silcrete coarse fragments; moderate 5–10mm angular blocky 
 parting to moderate <2mm granular structure; dry very firm; dry when sampled; clear to;  
 B21 0.10 to 0.40 Brown (10YR43) moist colour; fine sandy medium clay (heavy); very few < 2% medium pebbles  
 6–20mm subangular silcrete coarse fragments; moderate 10–20mm lenticular structure; dry  
 strong; dry when sampled; gradual to;  
 B22 0.40 to 1.10 Dark yellowish brown (10YR44) moist colour; fine sandy medium heavy clay; very few < 2%  
 medium pebbles 6–20mm subangular silcrete coarse fragments; moderate 10–20mm lenticular  
 structure; few 2–10% fine <2mm manganiferous veins; dry strong; dry  
 when sampled; diffuse to;  
 B23 1.10 to 1.50 Yellowish brown (10YR54) to light olive brown (2.5Y56) moist colours; very few < 2% fine < 5mm 
   distinct red, very few < 2% fine < 5mm distinct grey mottles; fine sandy medium heavy clay; weak 
   10–20mm polyhedral or lenticular structure; dry strong; dry when sampled. 

 Effective Rooting Depth (ERD): 0.3 m (ESP >20%) 

 Plant Available Water Capacity (PAWC): 55 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.1 7.3 0.17 136 22 9.1 7.0 0.97 0.39   4.4 1.30 0.44 10 34 16 43 12 0.51 0.081 0.688 0.021 

B21 0.1 0.2 7.8 0.33 418 27 7.9 13 2.9 0.17   10.7 0.61           

0.2 0.3 8.1 0.51 736 26 5.3 14 4.0 0.13   15.4 0.38 0.80 7 28 15 53 15 0.49 0.038 0.679 0.016 

0.3 0.4 8.3 0.69 973 24 3.8 13 5.1 0.13   21.3 0.29           

B22 0.4 0.5 8.2 0.86 1236 23 2.9 13 5.8 0.14   25.2 0.22           

0.5 0.6 8.1 1.11 1721 23 2.3 13 7.0 0.14   30.4 0.18 0.91 6 27 18 53 16 0.43 0.032 0.685 0.014 

0.6 0.7 7.9 1.15 1796 25 3.1 13 7.1 0.14   28.4 0.24           

0.7 0.8 8 1.21 1914 23 2.2 13 7.3 0.13   31.7 0.17           

0.8 0.9 7.8 1.22 1947 24 1.8 13 7.8 0.12   32.5 0.14 0.92 4 25 19 53 16 0.45 0.031 0.718 0.011 

0.9 1 7.7 1.23 1957 23 1.4 12 7.7 0.12   33.5 0.12           

1 1.1 7.5 1.23 1973 20 1.7 12 6.1 0.18   30.5 0.14           

B23 1.1 1.2 7.4 1.20 1473 20 1.6 12 5.9 0.15   29.5 0.13 – 4 26 19 53 – 0.38 0.032 0.746 0.009 

1.2 1.3 7.3 1.17 1838 20 1.2 11 6.1 0.15   30.5 0.11           

1.3 1.4 7.2 1.18 1681 21 1.2 11 6.8 0.13   32.4 0.11           

1.4 1.5 7.1 1.22 1875 21 0.90 12 8.0 0.15   38.1 0.08           
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9062 0 0.10 6.6 1.7 0.13 13 55 38 0.35 55 101 2.9 2.2 12 4 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9063 
Soil Name: Burradoo sodic phase (BuZp) 

 Location: 680504 mE 7486950 mN ZONE 55 
 Described By: Burgess, J Date: 31–Oct–1995 

Landscape: 

 Geology: P – undifferentiated, sandstone, siltstone or mudstone Substrate Lithology: sandstone 
  of the Blackwater Group (Pw) and/or Back Creek  
  Group (Pb); probably of marine origins 
 Landform Pattern: plain Element: plain 
 Runoff: slow Permeability: very slowly permeable 
 Microrelief: normal gilgai – VI 0.3 m, HI 20 m Microrelief Component: mound 
 Drainage: moderately well drained Slope: 2 % 
 Surface Coarse Fragments: common 10–20%, medium pebbles 6–20mm, silcrete; very few <2%, cobbles 60–200mm, petrified wood 
 Surface Condition: periodic cracking, firm, hard setting 

Classifications: 

 ASC: Episodic–epicalcareous, Epipedal, Grey, VERTOSOL, Gravelly, Medium Fine, Medium Fine, Deep 
 GSG: Grey clay PPF: Ug5.23 

Vegetation: 

 Mid Stratum:  Tall open shrubland (1.01–3m) 

  Acacia harpophylla (brigalow); Acacia argyrodendron (blackwood) 

 Lower Stratum:  Mid-high tussock grassland (0.26–0.5m) 
  Cenchrus ciliaris (buffel grass); Enchylaena tomentosa (ruby saltbush, barrier saltbush); Portulaca oleracea (pigweed,  
  purslane); Atriplex muelleri (annual saltbush); Panicum subxerophilum (gilgai grass); Chloris gayana   
  (rhodes grass) 

 Veg. Association:  Brigalow–blackwood (VA4) – cleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A1 0.00 to 0.03 Very dark greyish brown (10YR32) moist colour; fine sandy light medium clay; moderate 5–10mm 
   subangular blocky parting to moderate <2mm granular structure; dry very firm; dry when sampled;  
   clear to;  
 B21k 0.03 to 0.40 Dark greyish brown (10YR42) moist colour; medium clay; moderate 5–20mm angular blocky or 
   lenticular structure; very few < 2% medium 2–6mm calcareous soft segregations;  
 moderately moist very firm; moderately moist when sampled; gradual to;  
 B22 0.40 to 0.70 Olive brown (2.5Y44) moist colour; medium clay; few 2–10% medium pebbles 6–20mm  
 subangular coarse fragments (same as substrate material); strong 2–5mm lenticular structure;  
 moist firm; moist when sampled; clear to;  
 BC 0.70 to 1.00 Light olive brown (2.5Y54) moist colour; many 20–50% medium 5mm–15mm distinct grey,  
 common 10–20% medium 5–15mm distinct yellow mottles; fine sandy medium clay; 
 many 20–50% medium pebbles 6–20mm subangular platy coarse fragments (same as substrate 
 material); moderate 5–10mm angular blocky structure; moderately moist very  
 firm; moderately moist when sampled; clear to;  
 C 1.00 to 1.50 Brownish yellow (10YR66) to white (10YR81) moist colours; very abundant >90% large pebbles 
   20–60mm subangular platy coarse fragments (same as substrate material); weak 5–10mm platy 
   structure; dry strong; dry when sampled. 

 Effective Rooting Depth (ERD): 0.03 m (Cl >1000 ppm, EC 1:5 >0.95 dS/m) 

 Plant Available Water Capacity (PAWC): 5 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.03 6.6 0.50 625 23 7.1 8.1 1.0 0.59   4.3 0.88 0.50 7 40 12 38 19 0.61 0.057 0.685 0.033 

B21k 0.03 0.1 7 1.69 2528 29 8.6 11 3.9 0.33   13.4 0.78 0.47 4 30 18 49 19 0.59 0.049 0.745 0.042 

0.1 0.2 8.2 2.13 3129                    

0.2 0.3 8.6 2.26 3455 30 7.1 11 8.4 0.32   28.0 0.65 0.80 4 27 16 52 20 0.58 0.040 0.756 0.050 

0.3 0.4 8.7 2.35 3672                    

B22 0.4 0.5 8.7 2.50 3999                    

0.5 0.6 8.2 2.81 4302 29 4.0 12 10 0.24   34.5 0.33 0.96 3 25 15 54 19 0.54 0.033 0.777 0.039 

0.6 0.7 7.9 2.64 4467                    

BC 0.7 0.8 6.9 2.71 5154                    

0.8 0.9 7.5 2.86 4749 28 3.7 11 11 0.16   39.3 0.34 0.94 3 24 21 52 18 0.54 0.038 1.330 0.023 

0.9 1 6.1 3.13 5019                    

C 1 1.1 5.7 2.58 4221                    

1.1 1.2 5.8 2.78 4820 27 2.8 9.6 11 0.13   40.7 0.29 – 4 27 21 46 – 0.59 0.039 1.940 0.013 

1.2 1.3 5.8 2.64 4239                    

1.3 1.4 5.8 2.53 4228                    

1.4 1.5 5.8 2.26 3840 25 2.8 9.4 11 0.22   44.0 0.30 – 8 31 20 41 – 0.61 0.069 2.310 0.012 
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9063 0 0.10 7.1 1.4 0.12 12 17 12 0.40 25 30 2.4 0.73 8 83 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9064 
Soil Name: May shallow phase (MySp) 

 Location: 688614 mE 7492215 mN ZONE 55 
 Described By: Burgess, J Date: 07–Dec–1995 

Landscape: 

 Geology: Tb – fresh Tertiary basalt Substrate Lithology: basalt 
 Landform Pattern: rise Element: hillcrest 
 Runoff: slow Permeability: slowly permeable 
 Microrelief: absent Microrelief Component: absent 
 Drainage: moderately well drained Slope: 3 % 
 Surface Coarse Fragments: no coarse fragments 
 Surface Condition: periodic cracking, self-mulching 

Classifications: 

 ASC: Epicalcareous, Self-mulching, Black, VERTOSOL, Non Gravelly, Very Fine, Very Fine, Shallow 
 GSG: Black earth PPF: Ug5.12 

Vegetation: 

 Tallest Stratum:  Mid-high isolated trees (6.01–12m) 
  Corymbia erythrophloia (gum-topped bloodwood, variable-barked bloodwood) 

 Mid Stratum:  Mid-high open shrubland (0.51–1m) 

  Acacia salicina (sally wattle, cooba); Corymbia erythrophloia (gum-topped bloodwood, variable-barked bloodwood) 

 Lower Stratum:  Tall tussock grassland (0.51–1m) 
  Ophiuros exaltatus; Panicum queenslandicum (yabila grass); Heteropogon contortus (black speargrass); Sehima nervosum 
  (rat's tail grass); Dichanthium sericeum (Queensland bluegrass); Aristida species 

 Veg. Association:  Gum-topped bloodwood (VA16) – uncleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A1 0.00 to 0.07 Black (5Y21) moist colour; heavy clay; strong 2–5mm granular structure; moist very  
 weak; moist when sampled; clear to;  
 B21 0.07 to 0.20 Black (5Y21) moist colour; heavy clay; strong 2–5mm lenticular structure; very few < 2%  
 medium 2–6mm calcareous nodules; moderately moist firm; moderately  
 moist when sampled; clear to;  
 BCk 0.20 to 0.30 Very dark grey (10YR31) moist colour; abundant 50–90% large pebbles 20–60mm subangular  
 coarse fragments (same as substrate material); moderate 2–5mm angular blocky structure; few 
 2–10% medium 2–6mm calcareous soft segregations, few 2–10% medium 2–6mm calcareous 
 nodules; moderately moist very firm; moderately moist when sampled; clear to;  
 C 0.30 to 0.50 Very abundant > 90% large pebbles 20–60mm subangular coarse fragments (same as substrate 
   material); few 2–10% medium 2–6mm calcareous soft segregations. 

 Effective Rooting Depth (ERD): 0.3 m (C horizon) 

 Plant Available Water Capacity (PAWC): 50 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.07 7.3 0.14 20 94 57 21 0.43 1.5   0.5 2.71 0.40 1 9 14 72 45 1.31 0.081 0.532 0.022 

B21 0.1 0.2 7.7 0.07 24 89 59 20 0.53 0.68   0.6 2.95 0.49 3 10 17 65 46 1.37 0.067 0.359 0.019 

BCk 0.2 0.3 8.1 0.14 20 84 54 18 0.54 0.34   0.6 3.00 0.40 17 19 11 50 33 1.68 0.101 0.258 0.019 

C 0.3 0.4 8.5 0.11 20                    

0.4 0.5 8.6 0.12 17 63 33 12 0.55 0.04   0.9 2.75 0.60 26 37 17 18 21 3.50 0.111 0.164 0.012 
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9064 0 0.10 7.7 1.4 0.08 18 – 12 1.10 18 12 1.8 0.46 4 23 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9065 
Soil Name: Indicus melonhole phase (IdMp) 

 Location: 681101 mE 7506732 mN ZONE 55 
 Described By: Burgess, J Date: 07–Feb–1996 

Landscape: 

 Geology: Tba – partially altered Tertiary basalt Substrate Lithology: basalt 
 Landform Pattern: plain Element: plain 
 Runoff: slow Permeability: slowly permeable 
 Microrelief: melonhole gilgai – VI 0.7 m, HI 15 m Microrelief Component: mound 
 Drainage: moderately well drained Slope: 1 % 
 Surface Coarse Fragments: few 2–10%, medium pebbles 6–20mm, silcrete; very few <2%, cobbles 60–200mm chert and basalt 
 Surface Condition: periodic cracking, self-mulching 

Classifications: 

 ASC: Episodic–endoacidic, Self-mulching, Brown, VERTOSOL, Slightly Gravelly, Medium Fine, Very Fine, Very Deep 
 GSG: Brown clay PPF: Ug5.32 

Vegetation: 

 Mid Stratum:  Mid-high open shrubland (0.51–1m) 
  Acacia harpophylla (brigalow); Atalaya hemiglauca (whitewood); Acacia species 

 Lower Stratum:  Mid-high open forbland (0.26–0.5m) 

  Chloris species; Salsola kali (soft roly-poly); Parthenium hysterophorus (parthenium weed); Cenchrus ciliaris (buffel grass);  
  Iseilema vaginiflorum (red Flinders grass); Sida cordifolia (flannelweed); Portulaca oleracea (pigweed, purslane); Enchylaena 
  tomentosa (ruby saltbush, barrier saltbush) 

 Veg. Association:  Brigalow (VA1) – cleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A1 0.00 to 0.04 Dark greyish brown (10YR42) moist colour; fine sandy medium heavy clay; very few < 2%  
 medium pebbles 6–20mm subangular silcrete coarse fragments; strong 5–10mm subangular 
 blocky parting to strong 2–5mm granular structure; dry firm; dry when sampled; clear to;  
 B21 0.04 to 0.40 Dark brown (10YR33) moist colour; fine sandy heavy clay; very few < 2% medium pebbles  
 6–20mm subangular silcrete coarse fragments; strong 5–10mm angular blocky or lenticular 
 structure; moderately moist strong; moderately moist when sampled; gradual to;  
 BC 0.40 to 1.50 Dark brown (10YR33) moist colour; heavy clay; common 10–20% small pebbles 2–6mm  
 subangular coarse fragments (same as substrate material); moderate 10–20mm lenticular  
 structure; moderately moist very strong; moderately moist when sampled. 

 Effective Rooting Depth (ERD): 0.2 m (Cl >1000 ppm) 

 Plant Available Water Capacity (PAWC): 45 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.04 7.1 0.06 29 28 11 15 1.2 0.49   4.3 0.73 0.49 3 35 17 47 20 0.60 0.021 0.152 0.016 

B21 0.04 0.1 7.1 0.22 160 38 16 18 3.5 0.27   9.2 0.89 0.66 3 22 14 60 23 0.63 0.018 0.158 0.019 

0.1 0.2 7.2 0.40 417                    

0.2 0.3 6.4 0.77 1132 37 13 20 4.2 0.23   11.4 0.65 0.83 2 17 14 65 25 0.57 0.016 0.156 0.017 

0.3 0.4 6 1.00 1520                    

BC 0.4 0.5 5.8 1.00 1720                    

0.5 0.6 5.6 0.98 1630 36 8.7 21 5.9 0.19 0.32 0.32 16.4 0.41 0.96 1 15 13 70 27 0.51 0.013 0.139 0.011 

0.6 0.7 5.4 0.95 1570                    

0.7 0.8 4.9 1.00 1570                    

0.8 0.9 4.7 1.00 1580 35 7.1 20 7.1 0.21 0.21 0.21 20.3 0.36 0.95 3 19 13 66 25 0.53 0.015 0.134 0.010 

0.9 1 5 1.00 1760                    

1 1.1 4.7 1.10 1930                    

1.1 1.2 4.8 1.10 1980 36 6.2 22 7.0 0.21 0.42 0.53 19.4 0.28 – 2 17 16 67 – 0.54 0.013 0.131 0.008 

1.2 1.3 4.5 1.20 2100                    

1.3 1.4 4.6 1.20 2160                    

1.4 1.5 4.6 1.30 2290 37 6.0 23 7.2 0.22 0.42 0.52 19.5 0.26 – 1 14 15 70 – 0.53 0.013 0.130 0.010 
 

 # ECEC/Aqueous Cations @ pH 7 [Methods 15J1,15A1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9065 0 0.10 7.1 1.4 0.10 14 17 13 0.42 31 46 2.4 0.72 15 34 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9066 
Soil Name: Indicus melonhole phase (IdMp) 

 Location: 681116 mE 7506791 mN ZONE 55 
 Described By: Burgess, J Date: 07–Feb–1996 

Landscape: 

 Geology: Tba – partially altered Tertiary basalt Substrate Lithology: basalt 
 Landform Pattern: plain Element: plain 
 Runoff: very slow Permeability: slowly permeable 
 Microrelief: melonhole gilgai – VI 0.7 m, HI 15 m Microrelief Component: depression 
 Drainage: imperfectly drained Slope: 1 % 
 Surface Coarse Fragments: no coarse fragments 
 Surface Condition: periodic cracking, hard setting 

Classifications: 

 ASC: Episodic, Massive, Grey, VERTOSOL, Non Gravelly, Medium Fine, Medium Fine, Very Deep 
 GSG: Grey clay PPF: Ug5.22 

Vegetation: 

 Mid Stratum:  Mid-high isolated shrubs (0.51–1m) 
  Atalaya hemiglauca (whitewood); Acacia harpophylla (brigalow); Acacia argyrodendron (blackwood) 

 Lower Stratum:  Tall tussock grassland (0.51–1m) 

  Panicum species; Echinochloa colona (awnless barnyard grass); Cycas species; Sesbania cannabina; Atriplex muelleri 
  (annual saltbush); Iseilema vaginiflorum (red Flinders grass); Parthenium hysterophorus (parthenium weed);   
  Marsilea hirsuta (short–fruit nardoo) 

 Veg. Association:  Brigalow (VA1) – cleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A1 0.00 to 0.10 Dark grey (10YR41) moist colour; fine sandy medium heavy clay; very few < 2% small pebbles  
 2–6mm subangular silcrete coarse fragments; weak 10–20mm angular blocky parting to massive 
 structure; dry rigid; dry when sampled; clear to;  
 B21 0.10 to 0.40 Dark grey (10YR41) moist colour; fine sandy medium heavy clay; very few < 2% small pebbles  
 2–6mm subangular silcrete coarse fragments; moderate 10–20mm lenticular structure;  
 moderately moist strong; moderately moist when sampled; clear to;  
 B22 0.40 to 0.80 Weak red (2.5YR42) to dark greyish brown (10YR42) moist colours; fine sandy medium clay; 
   few 2–10% small pebbles 2–6mm subangular coarse fragments (same as substrate material); weak  
   10–20mm lenticular parting to moderate 5–10mm angular blocky structure; moderately moist very 
   firm; moderately moist when sampled; clear to;  
 BC 0.80 to 1.60 Dark greyish brown (10YR42) moist colour; fine sandy light medium clay; many 20–50%  
 medium pebbles 6–20mm subangular coarse fragments (same as substrate material); moderate  
 5–10mm angular blocky structure; moderately moist very firm; moderately moist when 
 sampled. 

 Effective Rooting Depth (ERD): 0.4 m (Cl >1000 ppm) 

 Plant Available Water Capacity (PAWC): 70 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.1 5.5 0.07 24 29 10 16 2.2 0.39 0.10 0.10 7.6 0.63 0.71 4 34 14 49 18 0.59 0.025 0.177 0.017 

B21 0.1 0.2 6 0.18 124                    

0.2 0.3 6.6 0.42 421 34 11 18 4.6 0.29   13.5 0.61 0.79 3 30 15 52 17 0.65 0.019 0.150 0.018 

0.3 0.4 7.5 0.71 773                    

B22 0.4 0.5 7.2 0.77 1160                    

0.5 0.6 7.3 0.82 1310 33 8.8 18 5.7 0.22   17.3 0.49 0.94 4 33 12 52 19 0.63 0.014 0.138 0.010 

0.6 0.7 7.5 0.80 1310                    

0.7 0.8 6.4 0.77 1260                    

BC 0.8 0.9 6.7 0.80 1310 30 6.9 17 5.6 0.20   18.7 0.41 0.98 6 31 14 50 15 0.60 0.013 0.130 0.010 

0.9 1 6.3 0.80 1380                    

1 1.1 5.7 0.82 1390                    

1.1 1.2 5.8 0.91 1500 31 6.2 18 5.9 0.19 0.31 0.31 19.0 0.34 – 5 29 16 50 – 0.62 0.014 0.121 0.010 

1.2 1.3 5.7 0.93 1560                    

1.3 1.4 5.5 0.91 1600                    

1.4 1.5 5.5 0.99 1740 33 5.5 20 6.5 0.18 0.31 0.41 19.7 0.28 – 6 29 19 48 – 0.69 0.012 0.102 0.007 

1.5 1.6 5.4 1.10 1950                    
 

 # ECEC/Aqueous Cations @ pH 7 [Methods 15J1,15A1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9066 0 0.10 5.6 1.1 0.07 16 25 26 0.48 73 53 3.0 0.76 6 4 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9067 
Soil Name: Warwick (Ww) 

 Location: 677843 mE 7504376 mN ZONE 55 
 Described By: Burgess, J Date: 07–Feb–1996 

Landscape: 

 Geology: TQa – unconsolidated sediments (sedimentary origins) Substrate Lithology: unconsolidated material (relict) 
 Landform Pattern: plain Element: plain 
 Runoff: slow Permeability: very slowly permeable 
 Microrelief: melonhole gilgai – VI 0.45 m, HI 13 m Microrelief Component: mound 
 Drainage: moderately well drained Slope: 0.5 % 
 Surface Coarse Fragments: few 2–10%, medium pebbles 6–20mm, silcrete 
 Surface Condition: periodic cracking, firm 

Classifications: 

 ASC: Epihypersodic, Epipedal, Grey, VERTOSOL, Slightly Gravelly, Medium Fine, Medium Fine, Very Deep 
 GSG: Grey clay PPF: Ug5.24 

Vegetation: 

 Mid Stratum:  Mid-high open shrubland (0.51–1m) 
  Acacia argyrodendron (blackwood); Atalaya hemiglauca (whitewood) 

 Lower Stratum:  Mid-high open tussock grassland (0.26–0.5m) 

  Enteropogon acicularis (curly windmill grass); Enchylaena tomentosa (ruby saltbush, barrier saltbush); Cenchrus ciliaris  
  (buffel grass); Portulaca oleracea (pigweed, purslane); Salsola kali (soft roly-poly); Atriplex muelleri (annual saltbush) 

 Veg. Association:  Blackwood (VA37) – cleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A1 0.00 to 0.06 Very dark greyish brown (10YR32) moist colour; fine sandy medium clay; moderate 5–10mm  
 angular blocky structure; dry strong; dry when sampled; clear to;  
 B21 0.06 to 0.30 Dark greyish brown (10YR42) moist colour; fine sandy medium heavy clay; moderate 10–20mm 
  angular blocky structure; dry very strong; dry when sampled; gradual to;  
 B22 0.30 to 0.60 Dark greyish brown (10YR42) moist colour; fine sandy medium heavy clay; weak 10–20mm  
 lenticular structure; moderately moist very strong; moderately moist when  
 sampled; diffuse to;  
 B23 0.60 to 1.50 Brown (10YR53) to greyish brown (10YR52) moist colours; few 2–10% fine < 5mm distinct orange 
   mottles; fine sandy medium heavy clay; weak 10–20mm lenticular structure; moderately moist 
   very strong; moderately moist when sampled. 

 Effective Rooting Depth (ERD): 0.06 m (Cl >1000 ppm, EC 1:5 >0.95 dS/m) 

 Plant Available Water Capacity (PAWC): 10 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.06 6.5 0.17 171 25 9.3 14 1.3 0.38   5.2 0.66 0.36 7 37 9 47 14 0.53 0.025 0.151 0.026 

B21 0.06 0.1 5.9 0.95 1387 24 9.1 14 0.71 0.20   3.0 0.65 0.52 7 35 9 48 15 0.50 0.025 0.146 0.054 

0.1 0.2 6.1 1.08 1617                    

0.2 0.3 6.1 1.08 1726 25 6.6 15 2.8 0.21   11.2 0.44 0.86 5 31 11 54 18 0.46 0.015 0.139 0.039 

B22 0.3 0.4 5.9 1.01 1893                    

0.4 0.5 5.4 1.31 2036                    

0.5 0.6 5.3 1.52 2388 24 4.6 14 4.6 0.22 0.31 0.31 19.2 0.33 0.92 5 30 13 54 19 0.44 0.012 0.134 0.011 

B23 0.6 0.7 5.3 1.72 2841                    

0.7 0.8 5.5 1.74 2878                    

0.8 0.9 5.4 1.66 2704 22 3.5 13 4.7 0.18 0.21 0.21 21.4 0.27 0.96 6 32 10 54 18 0.41 0.013 0.138 0.014 

0.9 1 5.6 1.83 2927                    

1 1.1 5.5 1.81 3006                    

1.1 1.2 5.6 1.94 3179 22 3.4 14 4.4 0.21 0.21 0.21 20.0 0.24 – 5 30 13 54 – 0.41 0.013 0.142 0.012 

1.2 1.3 5.8 2.09 3313                    

1.3 1.4 5.8 1.96 3133                    

1.4 1.5 5.9 1.92 3149 21 3.4 13 4.5 0.21 0.21 0.21 21.4 0.26 – 5 31 13 54 – 0.39 0.013 0.143 0.016 
 

 #ECEC/Aqueous Cations @ pH 7 [Methods 15J1,15A1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9067 0 0.10 6.6 1.4 0.11 13 14 10 0.21 46 17 0.71 0.32 10 30 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9068 
Soil Name: Warwick (Ww) 

 Location: 677826 mE 7504357 mN ZONE 55 
 Described By: Burgess, J Date: 07–Feb–1996 

Landscape: 

 Geology: TQa – unconsolidated sediments (sedimentary origins) Substrate Lithology: unconsolidated material (relict) 
 Landform Pattern: plain Element: plain 
 Runoff: slow Permeability: very slowly permeable 
 Microrelief: melonhole gilgai – VI 0.45 m, HI 13 m Microrelief Component: depression 
 Drainage: imperfectly drained Slope: 0.5 % 
 Surface Coarse Fragments: very few < 2%, medium pebbles 6–20mm, quartz and silcrete 
 Surface Condition: periodic cracking, hard setting 

Classifications: 

 ASC: Episodic–epiacidic, Epipedal, Grey, VERTOSOL, Non Gravelly, Medium Fine, Medium Fine, Very Deep 
 GSG: Grey clay PPF: Ug5.16 

Vegetation: 

 Mid Stratum:  Mid-high isolated shrubs (0.51–1m) 
  Acacia argyrodendron (blackwood) 

 Lower Stratum:  Tall open tussock grassland (0.51–1m) 

   Panicum species; Iseilema vaginiflorum (red Flinders grass); Sesbania cannabina; Chloris species; Atriplex muelleri 
   (annual saltbush) 

 Veg. Association:  Blackwood (VA37) – cleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A1 0.00 to 0.03 Very dark greyish brown (10YR32) moist colour; fine sandy light medium clay; very few < 2%  
 medium pebbles 6–20mm subangular silcrete coarse fragments; moderate 5–10mm subangular 
 blocky parting to moderate <2mm granular structure; dry firm; dry when sampled; clear to;  
 B21 0.03 to 0.20 Very dark greyish brown (10YR32) moist colour; fine sandy medium clay; very few < 2%  
 medium pebbles 6–20mm subangular silcrete coarse fragments; moderate 10–20mm angular  
 blocky structure; dry rigid; dry when sampled; gradual to;  
 B22 0.20 to 0.50 Dark greyish brown (10YR42) moist colour; very few < 2% fine < 5mm distinct orange mottles;  
 fine sandy medium heavy clay; very few < 2% medium pebbles 6–20mm subangular silcrete  
 coarse fragments; moderate 10–20mm lenticular structure; moderately moist strong;  
 moderately moist when sampled; diffuse to;  
 B23 0.50 to 1.50 Greyish brown (10YR52) moist colour; common 10–20% medium 5–15mm distinct orange 
 mottles; fine sandy medium heavy clay; very few < 2% medium pebbles 6–20mm subangular  
 silcrete coarse fragments; weak 10–20mm lenticular structure; moderately moist  
 strong; moderately moist when sampled. 

 Effective Rooting Depth (ERD): 0.2 m (Cl >1000 ppm, subsoil pH <5.5) 

 Plant Available Water Capacity (PAWC): 40 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.03 6 0.04 34 19 7.6 10 0.54 0.67   2.8 0.76 0.42 8 29 16 47 13 0.40 0.049 0.175 0.033 

B21 0.03 0.1 6.2 0.14 189 22 6.5 13 2.4 0.20   10.9 0.50 0.59 6 27 11 54 15 0.41 0.030 0.113 0.021 

0.1 0.2 5.9 0.41 575                    

B22 0.2 0.3 5.4 0.80 1402 21 4.1 13 3.0 0.14 0.41 0.41 14.3 0.32 0.86 8 29 8 54 16 0.39 0.017 0.104 0.014 

0.3 0.4 5.2 0.92 1495                    

0.4 0.5 5.1 1.11 1846                    

B23 0.5 0.6 5 1.23 2074 18 2.6 11 4.0 0.13 0.41 0.62 22.2 0.24 0.90 7 34 14 48 16 0.38 0.014 0.101 0.009 

0.6 0.7 5 1.42 2295                    

0.7 0.8 4.8 1.59 2544                    

0.8 0.9 4.7 1.78 2937 19 2.4 12 4.0 0.14 0.51 0.72 21.1 0.20 0.90 6 29 14 54 17 0.35 0.013 0.102 0.009 

0.9 1 4.6 1.75 2947                    

1 1.1 4.6 1.74 2881                    

1.1 1.2 4.6 1.76 2851 20 2.6 12 4.3 0.13 0.51 0.72 21.5 0.22 – 8 32 11 48 – 0.42 0.014 0.102 0.007 

1.2 1.3 4.6 1.59 2581                    

1.3 1.4 4.7 1.64 2654                    

1.4 1.5 4.7 1.32 2510 12 1.4 8.2 1.6 0.10 0.28 0.30 13.3 0.17 – 15 43 7 33 – 0.36 0.013 0.094 0.009 
 

 # ECEC/Aqueous Cations @ pH 7 [Methods 15J1,15A1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9068 0 0.10 6.2 1.8 0.14 13 43 55 0.41 157 80 1.5 1.6 7 2 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9069 
Soil Name: Turon (Tr) 

 Location: 673407 mE 7505497 mN ZONE 55 

 Described By: Burgess, J Date: 08–Feb–1996 

Landscape: 

 Geology: TQa – unconsolidated sediments (sedimentary origins) Substrate Lithology: unconsolidated material (relict) 

 Landform Pattern: plain Element: plain 

 Runoff: slow Permeability: very slowly permeable 

 Microrelief: melonhole gilgai – VI 0.8 m, HI 10 m Microrelief Component: mound 

 Drainage: moderately well drained Slope: 0.5 % 

 Surface Coarse Fragments: few 2–10%, medium pebbles 6–20mm, silcrete 

 Surface Condition: periodic cracking, firm 

Classifications: 

 ASC: Episodic–endoacidic, Epipedal, Black, VERTOSOL, Slightly Gravelly, Medium Fine, Very Fine, Very Deep 

 GSG: Grey clay PPF: Ug5.16 

Vegetation: 

 Mid Stratum:  Tall open shrubland (1.01–3m) 

   Acacia argyrodendron (blackwood) 

 Lower Stratum:  Mid-high open tussock grassland (0.26–0.5m) 
   Cenchrus ciliaris (buffel grass); Enchylaena tomentosa (ruby saltbush, barrier saltbush); Parsonsia species; Iseilema  
   vaginiflorum (red Flinders grass); Salsola kali (soft roly-poly); Atriplex muelleri (annual saltbush); Portulaca oleracea 
   (pigweed, purslane) 

 Veg. Association:  Blackwood (VA37) – cleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A1 0.00 to 0.02 Very dark greyish brown (10YR32) moist colour; light medium clay; strong 5–10mm angular 
   blocky parting to moderate <2mm granular structure; dry strong; dry when sampled; clear to;  
 B21 0.02 to 0.20 Very dark greyish brown (10YR32) moist colour; medium heavy clay; moderate 10–20mm  
 angular blocky structure; dry strong; dry when sampled; clear to;  
 B22 0.20 to 0.40 Very dark greyish brown (10YR32) moist colour; medium heavy clay; moderate 10–20mm  
 lenticular structure; dry strong; dry when sampled; gradual to;  
 B23 0.40 to 1.50 Greyish brown (10YR52) to greyish brown (2.5Y52) moist colours; medium heavy clay; weak 
   10–20mm lenticular structure; moderately moist very strong; moderately moist when sampled. 

 Effective Rooting Depth (ERD): 0.2 m (Cl >1000 ppm) 

 Plant Available Water Capacity (PAWC): 40 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.02 5.8 0.10 102 21 9.5 10 1.2 0.38 0.10 0.10 5.7 0.95 0.41 7 27 9 54 13 0.39 0.019 0.074 0.017 

B21 0.02 0.1 6.1 0.19 215 25 12 11 2.0 0.20   8.0 1.09 0.43 6 24 12 58 15 0.43 0.020 0.068 0.019 

0.1 0.2 6.7 0.54 695                    

B22 0.2 0.3 6.8 0.79 1025 27 11 13 2.6 0.11   9.6 0.85 0.59 5 20 12 64 17 0.42 0.017 0.062 0.016 

0.3 0.4 6.3 0.80 1097                    

B23 0.4 0.5 5.5 0.92 1344                    

0.5 0.6 5.2 0.80 1125 25 6.8 13 4.5 0.11 0.41 0.62 18.0 0.52 0.93 3 16 12 68 19 0.37 0.014 0.059 0.009 

0.6 0.7 5.1 0.82 1150                    

0.7 0.8 4.8 0.84 1204                    

0.8 0.9 4.9 0.87 1333 23 5.3 12 4.3 0.10 0.72 0.83 18.7 0.44 0.98 4 17 13 66 19 0.35 0.014 0.059 0.007 

0.9 1 4.9 0.94 1398                    

1 1.1 4.8 0.90 1351                    

1.1 1.2 4.8 0.94 1405 24 4.7 13 5.6 0.11 0.72 1.0 23.3 0.36 – 3 15 13 66 – 0.36 0.014 0.067 0.007 

1.2 1.3 4.8 0.91 1338                    

1.3 1.4 4.9 0.93 1406                    

1.4 1.5 4.9 0.96 1539 24 4.1 13 5.5 0.11 0.72 1.0 22.9 0.32 – 3 16 13 66 – 0.36 0.014 0.062 0.008 
 

 # ECEC/Aqueous Cations @ pH 7 [Methods 15J1,15A1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9069 0 0.10 5.8 1.3 0.06 21 13 12 0.15 46 25 1.1 0.30 20 53 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9070 
Soil Name: Turon (Tr) 

 Location: 673541 mE 7505463 mN ZONE 55 
 Described By: Burgess, J Date: 08–Feb–1996 

Landscape: 

 Geology: TQa – unconsolidated sediments (sedimentary origins) Substrate Lithology: unconsolidated material (relict) 
 Landform Pattern: plain Element: plain 
 Runoff: slow Permeability: very slowly permeable 
 Microrelief: melonhole gilgai – VI 0.8 m, HI 10 m Microrelief Component: depression 
 Drainage: imperfectly drained Slope: 0.5 % 
 Surface Coarse Fragments: no coarse fragments 
 Surface Condition: periodic cracking, firm 

Classifications: 

 ASC: Endohypersodic, Epipedal, Grey, VERTOSOL, Non Gravelly, Very Fine, Very Fine, Very Deep 
 GSG: Grey clay PPF: Ug5.24 

Vegetation: 

 Lower Stratum:  Tall open tussock grassland (0.51–1m) 
  Sesbania cannabina; Panicum species 

 Veg. Association:  Blackwood (VA37) – cleared 

Profile Morphology: 

  Horizon Depth (m) Description 

 A1 0.00 to 0.02 Dark grey (10YR41) moist colour; medium heavy clay; strong 10–20mm platy parting to 
   strong 5–10mm subangular blocky structure; dry strong; dry when sampled; clear to;  
 B21 0.02 to 0.60 Dark grey (10YR41) moist colour; heavy clay; strong 2–5mm lenticular structure; moist  
 firm; moist when sampled; diffuse to;  
 B22 0.60 to 1.50 Dark greyish brown (2.5Y42) moist colour; very few < 2% fine < 5mm faint orange mottles;  
 heavy clay; moderate 10–20mm lenticular structure; moderately moist very firm;  
 moderately moist when sampled. 

 Effective Rooting Depth (ERD): 0.5 m (Cl >1000 ppm) 

 Plant Available Water Capacity (PAWC): 90 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.02 6.3 0.04 32 23 10 11 1.1 0.63   4.8 0.91 0.54 6 19 13 61 16 0.38 0.027 0.104 0.020 

B21 0.02 0.1 6.6 0.08 28 26 12 12 1.5 0.46   5.8 1.00 0.71 5 16 9 69 18 0.38 0.023 0.082 0.014 

0.1 0.2 7 0.11 71                    

0.2 0.3 7 0.38 490 27 12 12 3.1 0.18   11.5 1.00 0.86 6 18 11 64 18 0.42 0.020 0.058 0.014 

0.3 0.4 6.6 0.59 791                    

0.4 0.5 6.7 0.68 897                    

0.5 0.6 6.6 0.72 1000 – – – – –   – – 0.94 6 19 11 63 18 – 0.017 0.053 0.013 

B22 0.6 0.7 6.5 0.76 1101                    

0.7 0.8 6.2 0.82 1179                    

0.8 0.9 6 0.84 1194 23 7.7 11 4.3 0.12   18.7 0.70 0.98 7 24 9 59 17 0.39 0.017 0.051 0.010 

0.9 1 6.1 0.87 1134                    

1 1.1 6.1 0.89 1181                    

1.1 1.2 6.1 0.88 1185 22 7.1 11 4.2 0.12   19.1 0.65 – 8 27 12 56 – 0.39 0.016 0.050 0.010 

1.2 1.3 6 0.87 1124                    

1.3 1.4 6 0.87 1141                    

1.4 1.5 6 0.88 1202 22 6.2 11 4.7 0.13   21.4 0.56 – 9 27 9 55 – 0.40 0.016 0.064 0.009 
 

 # ECEC/Aqueous Cations @ pH 7 [Methods 15J1,15A1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9070 0 0.10 6.5 1.1 0.08 13 18 18 0.34 104 33 2.0 0.46 9 2 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9071 
Soil Name: Wieta (Wt) 

 Location: 667100 mE 7493643 mN ZONE 55 

 Described By: Burgess, J Date: 08–Feb–1996 

Landscape: 

 Geology: Ta – deeply weathered Tertiary sedimentary  Substrate Lithology: altered detrital sedimentary rock (unidentified) 

  rocks (ferricrete, reticulite, petroreticulite) 
 Landform Pattern: plain Element: hillslope 

 Runoff: slow Permeability: slowly permeable 

 Microrelief: absent Microrelief Component: absent 

 Drainage: moderately well drained Slope: 1.5 % 

 Surface Coarse Fragments: no coarse fragments 

 Surface Condition: hard setting 

Classifications: 

 ASC: Sodic, Mesotrophic, Brown, DERMOSOL, Thin, Non Gravelly, Clay Loamy, Clayey, Moderate 

 GSG: Yellow earth PPF: Gn4.81 

Vegetation: 

 Tallest Stratum:  Mid-high woodland (6.01–12m) 

  Eucalyptus melanophloia (silver-leaved ironbark) 

 Lower Stratum:  Mid-high sparse tussock grassland (0.26–0.5m) 
  Chrysopogon fallax (golden beardgrass); Aristida latifolia (feathertop wiregrass); Eragrostis species; Cenchrus ciliaris (buffel 
  grass) 

 Veg. Association:  Silver-leaved ironbark (VA17) – uncleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A1 0.00 to 0.10 Dark brown (10YR33) moist colour; clay loam, fine sandy; massive structure; dry very  
 firm; dry when sampled; gradual to;  
 B1 0.10 to 0.30 Dark yellowish brown (10YR46) moist colour; fine sandy light clay; weak 5–10mm subangular 
   blocky parting to massive structure; dry firm; dry when sampled; gradual to;  
 B2 0.30 to 0.60 Yellowish brown (10YR56, 10YR58) moist colours; few 2–10% fine < 5mm faint red mottles; fine sandy  
 light medium clay; few 2–10% medium pebbles 6–20mm subrounded coarse fragments (same as 
 substrate material); strong 2–5mm polyhedral structure; dry very firm; dry when sampled; 
 clear to;  
 C 0.60 to 0.70 Very pale brown (10YR73) moist colour; many 20–50% coarse 15mm–30mm distinct orange,  
 few 2–10% medium 5–15mm prominent red mottles; abundant 50–90% large pebbles  
 20–60mm subangular coarse fragments (same as substrate material); moderate 2–5mm  
 polyhedral structure; dry very firm; dry when sampled. 

 Effective Rooting Depth (ERD): 0.5 m (ESP >20%) 

 Plant Available Water Capacity (PAWC): 70 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.1 6.3 0.05 23 – – – – –   – – 0.55 15 52 9 24 6 – 0.026 0.103 0.032 

B1 0.1 0.2 5.6 0.04 18                    

0.2 0.3 5.3 0.03 – 4 1.1 1.6 0.22 0.19 1.0 1.0 5.5 0.69 0.26 13 42 7 37 8 0.11 0.027 0.114 0.016 

B2 0.3 0.4 5.3 0.04 14 4 0.33 1.8 0.57 0.10 1.2 1.2 14.3 0.18 0.25 11 37 6 46 11 0.09 0.026 0.118 0.016 

0.4 0.5 5.9 0.05 29                    

0.5 0.6 5.9 0.07 50 7 0.40 3.4 1.7 0.07 1.3 1.3 24.3 0.12 0.22 6 22 9 61 14 0.11 0.025 0.123 0.016 

C 0.6 0.7 5.8 0.04 40 7 0.17 3.6 2.0 0.06 1.2 1.3 28.6 0.05 0.27 7 23 11 59 13 0.12 0.020 0.112 0.016 
 

 # ECEC/Aqueous Cations @ pH 7 [Methods 15J1,15A1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9071 0 0.10 5.7 0.90 0.05 18 9 7 0.34 51 9 0.26 0.28 14 22 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9072 
Soil Name: Kirkcaldy (Kc) 

 Location: 665316 mE 7484478 mN ZONE 55 

 Described By: Burgess, J Date: 09–Feb–1996 

Landscape: 

 Geology: TQab – unconsolidated calcareous sediments (basaltic origins)  Substrate Lithology: marl 

 Landform Pattern: rise Element: hillslope 

 Runoff: slow Permeability: slowly permeable 

 Microrelief: absent Microrelief Component: absent 

 Drainage: well drained Slope: 3 % 

 Surface Coarse Fragments: no coarse fragments 

 Surface Condition: hard setting, firm 

Classifications: 

 ASC: Melanic–vertic, Supracalcic, Red, DERMOSOL, Medium, Non Gravelly, Clayey, Clayey, Very Deep 

 GSG: Red clay PPF: Uf6.31 

Vegetation: 

 Tallest Stratum:  Tall woodland (12.01–20m) 

  Eucalyptus melanophloia (silver-leaved ironbark) 

 Mid Stratum:  Tall sparse shrubland (1.01–3m) 
  Archidendropsis basaltica (dead finish); Cassia brewsteri (Leichhardt bean, bean bush); Carissa ovata  
  (currant bush, baroom bush) 

 Lower Stratum:  Mid-high open tussock grassland (0.26–0.5m) 
  Aristida calycina (dark wiregrass); Chrysopogon fallax (golden beardgrass); Bothriochloa bladhii (forest bluegrass); Chloris  
  species; Aristida latifolia (feathertop wiregrass); Tragus australianus (small burr grass) 

 Veg. Association:  Silver-leaved ironbark (VA17) – uncleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A1 0.00 to 0.20 Dark reddish brown (5YR32) moist colour; fine sandy light medium clay; moderate 5–10mm  
 angular blocky structure; dry very firm; dry when sampled; clear to;  
 B2 0.20 to 0.80 Yellowish red (5YR46) moist colour; heavy clay; strong 5–10mm lenticular structure;  
 moderately moist strong; moderately moist when sampled; gradual to;  
 BCk 0.80 to 1.50 Dark yellowish brown (10YR44) moist colour; heavy clay; moderate 20–50mm lenticular  
 structure; many 20–50% coarse 6–20mm calcareous nodules, common 10–20% medium 
 2–6mm calcareous soft segregations; moderately moist strong; moderately moist when 
 sampled. 

 Effective Rooting Depth (ERD): 0.8 m (profile salinity in equilibrium) 

 Plant Available Water Capacity (PAWC): 80 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.1 7.4 0.02 – 21 8.5 8.8 0.11 0.34   0.5 0.97 0.36 20 45 9 26 10 0.81 0.052 0.118 0.024 

0.1 0.2 7.2 0.02 –                    

B2 0.2 0.3 7.3 0.03 – 15 4.0 6.7 0.69 0.04   4.6 0.60 0.62 22 48 7 25 9 0.60 0.035 0.077 0.011 

0.3 0.4 7.8 0.07 23                    

0.4 0.5 8.1 0.23 191                    

0.5 0.6 8.5 0.37 340 – – – – –   – – 0.38 18 35 5 40 16 – 0.027 0.080 0.016 

0.6 0.7 8.9 0.59 457                    

0.7 0.8 9 0.63 618                    

BCk 0.8 0.9 9.1 0.67 697 30 6.8 19 3.3 0.04   11.0 0.36 0.51 14 28 12 46 16 0.65 0.036 0.044 0.015 

0.9 1 9 0.75 665                    

1 1.1 9 0.77 727                    

1.1 1.2 9 0.74 649 28 5.7 15 3.0 0.04   10.7 0.38 – 12 22 12 52 18 0.54 0.052 0.052 0.013 

1.2 1.3 9 0.77 680                    

1.3 1.4 9 0.74 666                    

1.4 1.5 8.9 0.75 703 28 7.4 17 3.4 0.09   12.1 0.44 – 6 25 13 56 20 0.50 0.063 0.058 0.011 
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9072 0 0.10 7.4 1.3 0.07 18 12 5 0.31 12 16 0.52 0.21 4 – 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9073 
Soil Name: Farlane (Fr) 

 Location: 670749 mE 7496141 mN ZONE 55 
 Described By: Burgess, J Date: 19–Feb–1996 

Landscape: 

 Geology: P – undifferentiated, sandstone, siltstone or mudstone Substrate Lithology: sandstone 
  of the Blackwater Group (Pw) and/or Back Creek  
  Group (Pb); probably of marine origins 
 Landform Pattern: plain Element: hillcrest 
 Runoff: slow Permeability: slowly permeable 
 Microrelief: melonhole gilgai – VI 0.9 m, HI 30 m Microrelief Component: mound 
 Drainage: moderately well drained Slope: 0.5 % 
 Surface Coarse Fragments: common 10–20%, large pebbles 20–60mm, siltstone; few 2–10%, medium pebbles 6–20mm, silcrete 
 Surface Condition: periodic cracking, self-mulching, firm 

Classifications: 

 ASC: Episodic–epicalcareous, Self-mulching, Grey, VERTOSOL, Gravelly, Medium Fine, Medium Fine, Very Deep 
 GSG: Grey clay PPF: Ug5.28 

Vegetation: 

 Mid Stratum:  Tall open shrubland (1.01–3m) 

  Acacia harpophylla (brigalow); Terminalia oblongata (yellowwood); Muehlenbeckia cunninghamii (lignum); Salsola kali (soft 
  roly-poly); Eremophila maculata (fuchsia bush) 

 Lower Stratum:  Tall open tussock grassland (0.51–1m) 
  Cenchrus ciliaris (buffel grass); Atriplex muelleri (annual saltbush); Enchylaena tomentosa (ruby saltbush,   
  barrier saltbush); Astrebla squarrosa (bull Mitchell grass) 

 Veg. Association:  Brigalow (VA1) – cleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A1 0.00 to 0.03 Dark grey (10YR41) moist colour; light medium clay; very few < 2% medium pebbles 6–20mm  
 subangular silcrete coarse fragments; weak 2–5mm subangular blocky parting to strong <2mm 
 granular structure; dry weak; dry when sampled; clear to;  
 B21k 0.03 to 0.20 Dark greyish brown (2.5Y42) moist colour; fine sandy medium heavy clay; strong 5–10mm  
 lenticular structure; few 2–10% fine <2mm calcareous soft segregations; dry strong; 
 dry when sampled; gradual to;  
 B22 0.20 to 0.70 Dark greyish brown (2.5Y42) moist colour; fine sandy medium heavy clay; strong 10–20mm  
 lenticular structure; very few < 2% fine <2mm calcareous soft segregations; dry 
 very strong; dry when sampled; diffuse to;  
 B23 0.70 to 1.50 Greyish brown (2.5Y52) moist colour; fine sandy medium heavy clay; few 2–10% medium  
 pebbles 6–20mm subangular coarse fragments (same as substrate material); strong 20–50mm  
 lenticular structure; few 2–10% fine <2mm manganiferous veins; moderately  
 moist very strong; moderately moist when sampled. 

 Effective Rooting Depth (ERD): 0.2 m (Cl >1000 ppm, EC 1:5 >0.95 dS/m) 

 Plant Available Water Capacity (PAWC): 40 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.03 7.8 0.15 2 26 14 6.5 0.29 0.69   1.1 2.15 0.43 4 45 12 38 11 0.68 0.041 0.585 0.025 

B21k 0.03 0.1 8.7 0.36 193 30 18 8.8 2.0 0.31   6.7 2.05 0.42 3 35 13 48 15 0.63 0.031 0.611 0.029 

 0.1 0.2 8.9 0.79 717                    

B22 0.2 0.3 8.9 1.06 1212 29 13 11 5.0 0.24   17.2 1.18 0.74 3 34 13 49 16 0.59 0.019 0.604 0.028 

0.3 0.4 8.8 1.20 1407                    

0.4 0.5 8.6 1.28 1633                    

0.5 0.6 8.1 1.30 1753 32 11 13 6.4 0.28   20.0 0.85 0.92 2 31 15 52 17 0.62 0.015 0.583 0.029 

0.6 0.7 8.1 1.36 1884                    

B23 0.7 0.8 7 1.34 1930                    

0.8 0.9 7 1.45 2168 32 11 15 7.8 0.34   24.4 0.73 0.96 1 28 15 56 19 0.57 0.012 0.589 0.016 

0.9 1 6.6 1.43 2056                    

1 1.1 6.5 1.49 2153                    

1.1 1.2 6.2 1.49 2204 31 8.2 13 7.8 0.42   25.2 0.63 – 2 28 15 56 20 0.55 0.014 0.597 0.008 

1.2 1.3 6.3 1.49 2226                    

1.3 1.4 6.2 1.50 2211                    

1.4 1.5 6.5 1.53 2277 30 7.7 13 7.9 0.36   26.3 0.59 – 2 30 15 52 20 0.58 0.013 0.603 0.008 
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9073 0 0.10 8.3 1.3 0.10 13 25 12 0.44 16 13 1.1 0.33 7 8 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9074 
Soil Name: Farlane (Fr) 

 Location: 670776 mE 7496109 mN ZONE 55 
 Described By: Burgess, J Date: 19–Feb–1996 

Landscape: 

 Geology: P – undifferentiated, sandstone, siltstone or mudstone Substrate Lithology: sandstone 
  of the Blackwater Group (Pw) and/or Back Creek  
  Group (Pb); probably of marine origins 
 Landform Pattern: plain Element: hillcrest 
 Runoff: very slow Permeability: very slowly permeable 
 Microrelief: melonhole gilgai – VI 0.9 m, HI 30 m Microrelief Component: depression 
 Drainage: imperfectly drained Slope: 0.5 % 
 Surface Coarse Fragments: very few < 2%, medium pebbles 6–20mm, silcrete 
 Surface Condition: periodic cracking, hard setting, firm 

Classifications: 

 ASC: Haplic, Epipedal, Grey, VERTOSOL, Non Gravelly, Medium Fine, Medium Fine, Very Deep 
 GSG: Grey clay PPF: Ug5.28 

Vegetation: 

 No Record (bare depression) 

 Veg. Association: Brigalow (VA1) – cleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A1 0.00 to 0.02 Dark greyish brown (10YR42) moist colour; fine sandy medium heavy clay; strong 5–10mm  
 angular blocky structure; dry strong; dry when sampled; clear to;  
 B21 0.02 to 0.50 Grey (10YR51) to greyish brown (2.5Y52) moist colours; very few < 2% fine < 5mm faint orange 
   mottles; medium heavy clay; moderate 5–10mm lenticular structure; moderately moist very 
   strong; moderately moist when sampled; diffuse to;  
 B22 0.50 to 1.40 Greyish brown (2.5Y52) moist colour; medium heavy clay; very few < 2% small pebbles 2–6mm 
 subangular coarse fragments (same as substrate material); weak 10–20mm lenticular  
 structure; few 2–10% fine <2mm manganiferous veins; moderately moist very  
 strong; moderately moist when sampled;  
 B3 1.40 to 1.50 Greyish brown (10YR52) moist colour; medium heavy clay; few 2–10% medium pebbles  
 6–20mm subangular coarse fragments (same as substrate material); weak 10–20mm lenticular  
 structure; moderately moist very strong; moderately moist when sampled. 

 Effective Rooting Depth (ERD): 0.9 m (profile salinity in equilibrium) 

 Plant Available Water Capacity (PAWC): 120 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.02 6.6 0.09 21 29 16 11 0.72 1.0   2.5 1.45 0.56 4 30 12 52 16 0.56 0.030 0.545 0.018 

B21 0.02 0.1 7 0.06 4 30 18 10 1.1 0.56   3.7 1.80 0.64 4 26 12 56 17 0.54 0.023 0.505 0.014 

0.1 0.2 7.5 0.06 –                    

0.2 0.3 7.5 0.11 26 31 18 11 1.5 0.38   4.8 1.64 0.75 4 26 12 56 18 0.55 0.020 0.470 0.011 

0.3 0.4 7.6 0.17 128                    

0.4 0.5 7.3 0.30 330                    

B22 0.5 0.6 6.8 0.38 446 30 14 12 3.4 0.33   11.3 1.17 0.91 4 28 14 53 17 0.57 0.020 0.455 0.010 

0.6 0.7 6.6 0.41 476                    

0.7 0.8 6.2 0.45 562                    

0.8 0.9 6 0.53 670 26 11 11 3.7 0.30   14.2 1.00 0.90 4 31 12 52 17 0.50 0.019 0.444 0.008 

0.9 1 5.8 0.64 940                    

1 1.1 5.7 0.63 960                    

1.1 1.2 5.6 0.59 880 22 8.7 9.8 3.0 0.27 0.21 0.21 13.6 0.89 – 5 38 12 44 15 0.50 0.015 0.429 0.006 

1.2 1.3 5.7 0.61 930                    

1.3 1.4 5.6 0.68 1020                    

B3 1.4 1.5 5.7 0.65 980 21 8.2 9.4 2.8 0.27 0.21 0.21 13.3 0.87 – 6 39 12 42 14 0.50 0.015 0.522 0.007 
 

 # ECEC/Aqueous Cations @ pH 7 [Methods 15J1,15A1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9074 0 0.10 6.9 1.0 0.08 12 21 13 0.48 43 46 1.8 0.52 4 2 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9075 
Soil Name: Collawmar (Cm) 

 Location: 682163 mE 7489409 mN ZONE 55 
 Described By: Burgess, J Date: 19–Feb–1996 

Landscape: 

 Geology: TQa – unconsolidated sediments (sedimentary origins) Substrate Lithology: unconsolidated material (relict) 
 Landform Pattern: rise Element: hillcrest 
 Runoff: slow Permeability: slowly permeable 
 Microrelief: absent Microrelief Component: absent 
 Drainage: moderately well drained Slope: 2 % 
 Surface Coarse Fragments: no coarse fragments 
 Surface Condition: firm, hard setting 

Classifications: 

 ASC: Calcic, Hypernatric, Grey, SODOSOL, Medium, Non Gravelly, Sandy, Clayey, Very Deep 
 GSG: Solodic PPF: Dy4.31 

Vegetation: 

 Tallest Stratum:  Tall woodland (12.01–20m) 
  Eucalyptus cambageana (Dawson gum, blackbutt); Eucalyptus populnea (poplar box) 

 Mid Stratum:  Mid-high sparse shrubland (0.51–1m) 

  Cassia brewsteri (Leichhardt bean, bean bush); Flindersia dissosperma (scrub leopardwood); Muehlenbeckia cunninghamii 
  (lignum) 

 Lower Stratum:  Tall tussock grassland (0.51–1m) 
  Cenchrus ciliaris (buffel grass); Chrysopogon fallax (golden beardgrass); Aristida species 

 Veg. Association:  Shrubby poplar box (VA7) – uncleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A1 0.00 to 0.15 Dark brown (7.5YR34) moist colour; loamy sand; massive structure; dry weak; dry  
 when sampled; clear to;  
 A2j 0.15 to 0.22 Dark brown (7.5YR34) moist colour, pinkish grey (7.5YR62) dry colour; loamy sand; 
   very few < 2% medium pebbles 6–20mm subangular silcrete coarse fragments; massive 
   structure; dry firm; dry when sampled; abrupt to;  
 B21t 0.22 to 0.50 Greyish brown (10YR52) moist colour; sandy light medium clay; few 2–10% medium pebbles  
 6–20mm subangular silcrete coarse fragments; moderate 10–20mm angular blocky structure;  
 dry strong; dry when sampled; clear to;  
 B22k 0.50 to 1.00 Greyish brown (10YR52) moist colour; very few < 2% medium 5–15mm distinct orange  
 mottles; sandy light clay; moderate 10–20mm angular blocky structure; common 10–20% medium  
 2–6mm calcareous soft segregations, few 2–10% fine <2mm manganiferous soft segregations; 
 dry very strong; dry when sampled; gradual to;  
 B23 1.00 to 1.40 Greyish brown (10YR52) moist colour; few 2–10% medium 5mm–15mm distinct red, few  
 2–10% medium 5–15mm distinct orange mottles; sandy light clay; moderate 20–50mm 
 prismatic parting to moderate 10–20mm angular blocky structure; few 2–10% fine <2mm 
 manganiferous soft segregations; dry very strong; dry when sampled;  
 B24 1.40 to 1.50 Yellowish brown (10YR54) moist colour; common 10–20% coarse 15mm–30mm distinct red,  
 common 10–20% coarse 15–30mm distinct orange mottles; sandy light clay; dry very  
 strong; dry when sampled. 

 Effective Rooting Depth (ERD): 0.22 m (ESP >20%) 

 Plant Available Water Capacity (PAWC): 30 mm 

Analytical Data: 
 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.1 6.9 0.03 5 5 3.3 1.1 – 0.13   – 3.00 0.64 23 66 1 10 2 0.50 0.021 0.098 0.014 

0.1 0.15 7.1 0.02 2                    

A2j 0.15 0.2 7.5 0.03 3                    

B21t 0.22 0.3 8.9 0.14 96 12 3.5 5.7 3.1 0.09   25.8 0.61 0.94 22 54 3 21 8 0.57 0.011 0.095 0.011 

0.3 0.4 9.2 0.27 221                    

0.4 0.5 9.5 0.47 328                    

B22k 0.5 0.6 9.5 0.58 400 12 3.2 6.6 4.4 0.14   36.7 0.48 0.99 20 56 3 21 8 0.57 0.008 0.105 0.023 

0.6 0.7 9.6 0.64 432                    

0.7 0.8 9.6 0.69 462                    

0.8 0.9 9.5 0.69 497 13 2.5 7.0 4.9 0.11   37.7 0.36 0.96 20 53 6 21 8 0.62 0.008 0.094 0.028 

0.9 1 9.1 0.58 509                    

B23 1 1.1 8.7 0.57 578                    

1.1 1.2 8.5 0.57 622 12 1.9 6.8 5.0 0.09   41.7 0.28 – 20 51 6 24 9 0.50 0.008 0.079 0.020 

1.2 1.3 8.3 0.55 614                    

1.3 1.4 7.9 0.50 568                    

B24 1.4 1.5 6.8 0.47 545 11 1.2 5.2 4.0 0.05   36.4 0.23 – 20 54 6 21 9 0.52 0.007 0.080 0.016 
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 
 

Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9075 0 0.10 6.3 0.70 0.03 23 10 5 0.13 13 22 0.29 0.21 4 27 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9076 
Soil Name: Indicus (Id) 

 Location: 688570 mE 7502324 mN ZONE 55 
 Described By: Burgess, J Date: 20–Feb–1996 

Landscape: 

 Geology: Tb – fresh Tertiary basalt Substrate Lithology: basalt 
 Landform Pattern: rise Element: hillcrest 
 Runoff: slow Permeability: slowly permeable 
 Microrelief: absent Microrelief Component: absent 
 Drainage: moderately well drained Slope: 1 % 
 Surface Coarse Fragments: very few < 2%, cobbles 60–200mm, basalt 
 Surface Condition: periodic cracking, self-mulching 

Classifications: 

 ASC: Epicalcareous, Self-mulching, Black, VERTOSOL, Non Gravelly, Very Fine, Very Fine, Moderate 
 GSG: Black earth PPF: Ug5.12 

Vegetation: 

 Mid Stratum:  Mid-high open shrubland (0.51–1m) 
  Acacia harpophylla (brigalow); Alectryon diversifolius (scrub holly); Carissa ovata (currant bush, baroom bush);  
  Muehlenbeckia cunninghamii (lignum) 

 Lower Stratum:  Tall closed tussock grassland (0.51–1m) 
  Cenchrus ciliaris (buffel grass) 

 Veg. Association:  Brigalow (VA1) – cleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A1 0.00 to 0.04 Very dark grey (10YR31) moist colour; medium clay; very few < 2% medium pebbles 6–20mm  
 subangular silcrete and basalt coarse fragments; strong <2mm granular structure; dry weak; 
 dry when sampled; clear to;  
 B21 0.04 to 0.20 Very dark grey (10YR31) moist colour; heavy clay; strong 5–10mm lenticular structure; dry  
 strong; dry when sampled; clear to;  
 B22k 0.20 to 0.60 Black (5Y21) moist colour; heavy clay; strong 10–20mm lenticular structure; common 10–20% 
   medium 2–6mm calcareous soft segregations, very few < 2% medium 2–6mm calcareous 
   nodules; moderately moist strong; moderately moist when sampled; clear to;  
 B23 0.60 to 0.80 Black (5Y21) moist colour; heavy clay; strong 20–50mm lenticular parting to strong 5–10mm  
   lenticular structure; moderately moist very firm; moderately moist when sampled; clear to;  
 BC 0.80 to 0.90 Very dark grey (10YR31) moist colour; abundant 50–90% medium pebbles 6–20mm  
 subrounded coarse fragments (same as substrate material); moderate 5–10mm angular blocky  
 structure; moderately moist very firm; moderately moist when sampled. 

 Effective Rooting Depth (ERD): 0.7 m (Cl >1000 ppm, EC 1:5 >1.1 dS/m) 

 Plant Available Water Capacity (PAWC): 125 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.04 8 0.13 64 76 52 21 0.18 1.0   0.2 2.48 0.41 5 16 13 64 29 1.19 0.038 0.230 0.026 

B21 0.04 0.1 8.1 0.13 22 74 46 23 2.5 0.46   3.4 2.00 0.35 5 16 13 65 31 1.14 0.030 0.225 0.027 

0.1 0.2 8.4 0.21 19 78 48 28 4.0 0.36   5.1 1.71           

B22k 0.2 0.3 9 0.25 33 – – – – –   – – 0.40 5 15 10 68 32 – 0.018 0.118 0.024 

0.3 0.4 9.2 0.35 85 83 47 34 8.1 0.15   9.8 1.38           

0.4 0.5 9.3 0.45 194 78 41 36 9.7 0.13   12.4 1.14           

0.5 0.6 9.2 0.69 460 80 42 39 9.7 0.08   12.1 1.08 0.55 5 14 12 69 32 1.16 0.013 0.078 0.039 

B23 0.6 0.7 8.8 1.01 884 80 34 36 9.5 0.06   11.9 0.94 0.54 4 14 12 69 32 1.16 0.012 0.074 0.053 

0.7 0.8 8.3 2.08 1021 70 36 35 6.4 0.04   9.1 1.03           

BC 0.8 0.9 8.4 2.10 1004 55 28 26 6.3 0.02   11.5 1.08 0.68 18 29 15 40 21 1.38 0.080 0.106 0.198 
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9076 0 0.10 8.1 2.2 0.16 13 30 14 0.39 20 19 2.1 0.61 5 – 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9077 
Soil Name: Turon (Tr) 

 Location: 688949 mE 7504686 mN ZONE 55 

 Described By: Burgess, J Date: 20–Feb–1996 

Landscape: 

 Geology: TQa – unconsolidated sediments (sedimentary origins) Substrate Lithology: unconsolidated material (relict) 

 Landform Pattern: plain Element: plain 

 Runoff: slow Permeability: very slowly permeable 

 Microrelief: melonhole gilgai – VI 1.0 m, HI 15 m Microrelief Component: mound 

 Drainage: imperfectly drained Slope: 0.5 % 

 Surface Coarse Fragments: common 10–20%, medium pebbles 6–20mm, silcrete 

 Surface Condition: periodic cracking, firm 

Classifications: 

 ASC: Episodic, Epipedal, Brown, VERTOSOL, Gravelly, Medium Fine, Medium Fine, Very Deep 

 GSG: Brown clay PPF: Ug5.34 

Vegetation: 

 Mid Stratum:  Mid-high open shrubland (0.51–1m) 

  Acacia argyrodendron (blackwood); Terminalia oblongata (yellowwood) 

 Lower Stratum:  Mid-high open tussock grassland (0.26–0.5m) 
  Cenchrus ciliaris (buffel grass); Chloris species 

 Veg. Association:  Blackwood (VA37) – cleared 

Profile Morphology: 

 Horizon Depth (m) Description 

 A1 0.00 to 0.02 Light olive brown (2.5Y54) moist colour; fine sandy medium clay; few 2–10% medium pebbles 
 6–20mm subangular silcrete coarse fragments; strong 5–10mm angular blocky parting to 
 moderate <2mm granular structure; dry strong; dry when sampled; clear to;  
 B21 0.02 to 0.10 Light olive brown (2.5Y56) moist colour; fine sandy medium clay; strong 10–20mm angular  
 blocky structure; dry strong; dry when sampled; clear to;  
 B22 0.10 to 0.40 Light olive brown (2.5Y56) moist colour; few 2–10% medium 5–15mm distinct grey  
 mottles; fine sandy medium heavy clay; strong 10–20mm lenticular structure; dry very  
 strong; dry when sampled; diffuse to;  
 B23 0.40 to 1.50 Light olive brown (2.5Y56, 2.5Y54) moist colours; many 20–50% fine < 5mm distinct grey mottles; fine  
 sandy medium heavy clay; moderate 10–20mm lenticular structure; dry very strong;  
 dry when sampled. 

 Effective Rooting Depth (ERD): 0.02 m (Cl >1000 ppm, EC 1:5 >0.95 dS/m) 

 Plant Available Water Capacity (PAWC): 5 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.02 7.8 0.13 178 20 6.0 13 0.51 0.43   2.6 0.46 0.46 7 33 16 45 11 0.44 0.027 0.682 0.018 

B21 0.02 0.1 7.8 1.51 2282 21 5.8 13 2.7 0.19   12.9 0.45 0.54 6 26 18 52 14 0.40 0.021 0.726 0.020 

B22 0.1 0.2 8.1 1.32 2011                    

0.2 0.3 8.1 1.26 1924 19 3.7 13 5.1 0.11   26.8 0.28 0.91 5 26 19 52 15 0.37 0.018 0.751 0.013 

0.3 0.4 8.1 1.19 1850                    

B23 0.4 0.5 7.9 1.21 1733                    

0.5 0.6 7.7 1.24 2016 22 2.6 11 5.1 0.14   23.2 0.24 0.94 5 24 19 52 16 0.42 0.015 0.781 0.011 

0.6 0.7 7.5 1.40 2077                    

0.7 0.8 7.6 1.40 2178                    

0.8 0.9 7.5 1.50 2390 – – – – –   – – 0.95 4 23 19 56 17 – 0.016 0.789 0.010 

0.9 1 7.4 1.44 2380                    

1 1.1 7.5 1.61 2440                    

1.1 1.2 7.4 1.57 2480 23 1.8 12 6.2 0.18   27.0 0.15 – 4 22 19 55 18 0.42 0.018 0.803 0.010 

1.2 1.3 7.5 1.60 2610                    

1.3 1.4 7.6 1.62 2610                    

1.4 1.5 7.5 1.68 2690 24 1.8 12 6.9 0.18   28.8 0.15 – 3 20 20 58 17 0.41 0.017 0.856 0.008 
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9077 0 0.10 7.7 2.0 0.12 16 16 12 0.30 32 20 1.9 0.76 26 49 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9078 
Soil Name: Turon (Tr) 

 Location: 688916 mE 7504711 mN ZONE 55 
 Described By: Burgess, J Date: 20–Feb–1996 

Landscape: 

 Geology: TQa – unconsolidated sediments (sedimentary origins) Substrate Lithology: unconsolidated material (relict) 
 Landform Pattern: plain Element: plain 
 Runoff: very slow Permeability: very slowly permeable 
 Microrelief: melonhole gilgai – VI 1.0 m, HI 15 m Microrelief Component: depression 
 Drainage: imperfectly drained Slope: 0.5 % 
 Surface Coarse Fragments: very few < 2%, medium pebbles 6–20mm, silcrete 
 Surface Condition: periodic cracking, firm 

Classifications: 

 ASC: Epihypersodic, Epipedal, Grey, VERTOSOL, Non Gravelly, Very Fine, Medium Fine, Very Deep 
 GSG: Grey clay PPF: Ug5.24 

Vegetation: 

 Lower Stratum:  Tall open tussock grassland (0.51–1m) 
   Echinochloa colona (awnless barnyard grass); Cyperus species; Marsilea hirsuta (short–fruit nardoo) 

 Veg. Association:  Blackwood (VA37) – cleared 

Profile Morphology: 

  Horizon Depth (m) Description 

 A11 0.00 to 0.02 Dark greyish brown (10YR42) moist colour; fine sandy medium clay; very few < 2% medium  
 pebbles 6–20mm subangular silcrete coarse fragments; strong 5–10mm angular blocky parting 
 to moderate 2–5mm granular structure; dry strong; dry when sampled; clear to;  
 A12 0.02 to 0.10 Greyish brown (10YR52) moist colour; very few < 2% fine < 5mm faint orange mottles; fine  
 sandy medium clay; very few < 2% medium pebbles 6–20mm subangular silcrete coarse  
 fragments; moderate 10–20mm angular blocky structure; dry strong; dry when  
 sampled; clear to;  
 B21 0.10 to 0.60 Greyish brown (10YR52) moist colour; common 10–20% medium 5mm–15mm faint orange,  
 few 2–10% medium 5–15mm prominent red mottles; fine sandy medium heavy clay; very  
 few < 2% medium pebbles 6–20mm subangular silcrete coarse fragments; moderate 10–20mm  
 lenticular structure; moderately moist very strong; moderately moist when  
 sampled; gradual to;  
 B22 0.60 to 1.10 Brown (10YR53) moist colour; common 10–20% fine < 5mm prominent orange, common  
 10–20% coarse 15–30mm distinct grey mottles; fine sandy medium clay; very few < 2%  
 small pebbles 2–6mm subrounded quartz coarse fragments; weak 10–20mm lenticular  
 structure; moderately moist very strong; moderately moist when sampled; diffuse to;  
 B23 1.10 to 1.50 Brown (10YR53) to yellowish brown (10YR54) moist colours; few 2–10% fine < 5mm distinct 
   orange, few 2–10% fine < 5mm distinct grey mottles; fine sandy medium clay; weak 10–20mm 
   lenticular structure; common 10–20% fine <2mm manganiferous veins; moderately 
   moist very strong; moderately moist when sampled. 

 Effective Rooting Depth (ERD): 0.7 m (Cl >1000 ppm, ESP >20%) 

 Plant Available Water Capacity (PAWC): 105 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A11 0 0.02 5.1 0.20 92 21 7.0 11 1.3 1.5 0.21 0.31 6.2 0.64 0.77 4 8 22 62 20 0.34 0.055 0.867 0.036 

A12 0.02 0.1 5.2 0.07 20 22 8.7 11 1.2 0.76 0.21 0.21 5.5 0.79 0.62 4 16 17 61 17 0.36 0.037 0.740 0.017 

B21 0.1 0.2 5.7 0.10 50                    

0.2 0.3 6.6 0.20 193 23 6.7 13 3.4 0.37   14.8 0.52 0.92 5 18 19 58 18 0.40 0.028 0.670 0.014 

0.3 0.4 6.2 0.34 394                    

0.4 0.5 6.5 0.40 496                    

0.5 0.6 6.1 0.48 633 21 3.5 13 4.0 0.32   19.0 0.27 0.95 6 22 16 55 18 0.38 0.024 0.639 0.011 

B22 0.6 0.7 5.8 0.58 790                    

0.7 0.8 5.8 0.65 1011                    

0.8 0.9 5.7 0.70 1078 19 2.2 12 4.1 0.29 0.10 0.10 21.6 0.18 0.99 7 25 17 50 17 0.38 0.023 0.618 0.009 

0.9 1 5.6 0.84 1229                    

1 1.1 5.6 0.98 1473                    

B23 1.1 1.2 5.6 1.10 1680 19 2.2 13 3.8 0.28 0.10 0.21 20.0 0.17 0.96 6 25 17 50 15 0.38 0.022 0.620 0.008 

1.2 1.3 5.5 1.10 1810                    

1.3 1.4 5.6 1.10 2050                    

1.4 1.5 5.6 1.30 2060 18 1.7 13 3.2 0.30 0.10 0.21 17.8 0.13 0.92 6 26 18 49 15 0.37 0.022 0.607 0.008 
 

 # ECEC/Aqueous Cations @ pH 7 [Methods 15J1,15A1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9078 0 0.10 5.4 1.5 0.12 12 25 44 0.78 249 33 5.3 1.7 12 3 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9079 
Soil Name: Indicus shallow phase (IdSp) 

 Location: 690139 mE 7504161 mN ZONE 55 

 Described By: Burgess, J Date: 20–Feb–1996 

Landscape: 

 Geology: Tb – fresh Tertiary basalt Substrate Lithology: basalt 

 Landform Pattern: rise Element: hillslope 

 Runoff: slow Permeability: slowly permeable 

 Microrelief: absent Microrelief Component: absent 

 Drainage: moderately well drained Slope: 2 % 

 Surface Coarse Fragments: many 20–50%, cobbles 60–200mm, basalt; very few <2%, medium pebbles 6–20mm, silcrete 

 Surface Condition: periodic cracking, self-mulching 

Classifications: 

 ASC: Haplic, Self-mulching, Black, VERTOSOL, Moderately Gravelly, Very Fine, Very Fine, Shallow 

 GSG: Black earth PPF: Ug5.12 

Vegetation: 

 Mid Stratum:  Mid-high open shrubland (0.51–1m) 

   Acacia harpophylla (brigalow); Alectryon diversifolius (scrub holly); Carissa ovata (currant bush, baroom bush);  
   Citriobatus spinescens (large-fruited orange thorn); Terminalia oblongata (yellowwood) 

 Lower Stratum:  Mid-high tussock grassland (0.26–0.5m) 
  Cenchrus ciliaris (buffel grass) 

 Veg. Association:  Brigalow (VA1) – cleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A1 0.00 to 0.03 Very dark grey (10YR31) moist colour; medium clay; very few < 2% medium pebbles 6–20mm  
 subangular silcrete coarse fragments; strong <2mm granular structure; dry weak; dry  
 when sampled; clear to;  
 B21 0.03 to 0.30 Black (5Y21) moist colour; heavy clay; strong 5–10mm lenticular parting to strong 2–5mm lenticular 
   structure; moderately moist very firm; moderately moist when sampled; clear to;  
 BC 0.30 to 0.40 Black (5Y21) moist colour; heavy clay; many 20–50% large pebbles 20–60mm subangular  
 coarse fragments (same as substrate material); moderate 5–10mm lenticular structure;  
 moderately moist very firm; moderately moist when sampled. 

 Effective Rooting Depth (ERD): 0.4 m (R horizon) 

 Plant Available Water Capacity (PAWC): 65 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.03 7.1 0.12 21 70 44 22 0.15 1.7   0.2 2.00 0.45 8 18 12 58 33 1.21 0.071 0.347 0.035 

B21 0.03 0.1 8.1 0.11 6 76 54 18 0.24 0.22   0.3 3.00 0.33 7 14 9 68 36 1.12 0.035 0.200 0.027 

0.1 0.2 7.9 0.11 7                    

0.2 0.3 7.9 0.09 20 74 51 21 0.46 0.24   0.6 2.43 0.41 9 17 9 63 35 1.17 0.039 0.201 0.023 

BC 0.3 0.4 8 0.05 6 50 37 17 0.48 –   1.0 2.18 0.53 28 38 10 23 20 2.17 0.094 0.158 0.012 
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9079 0 0.10 7.6 2.2 0.16 13 98 31 0.57 26 34 2.5 0.83 5 2 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9080 
Soil Name: Langley (Lg) 

 Location: 696473 mE 7511047 mN ZONE 55 
 Described By: Burgess, J Date: 21–Feb–1996 

Landscape: 

 Geology: Qa – Quaternary alluvium (associated with  Substrate Lithology: unconsolidated material (alluvial) 
  current streams) 
 Landform Pattern: flood plain Element: plain 
 Runoff: slow Permeability: slowly permeable 
 Microrelief: normal gilgai – VI 0.2 m, HI 10 m Microrelief Component: mound 
 Drainage: moderately well drained Slope: 0.2 % 
 Surface Coarse Fragments: no coarse fragments 
 Surface Condition: periodic cracking, self-mulching 

Classifications: 

 ASC: Epicalcareous–endohypersodic, Self-mulching, Black, VERTOSOL, Non Gravelly, Very Fine, Very Fine, Very Deep 
 GSG: Black earth PPF: Ug5.15 

Vegetation: 

 Mid Stratum:  Tall shrubland (1.01–3m) 
  Acacia harpophylla (brigalow); Eucalyptus coolabah (coolibah); Lysiphyllum species; Terminalia oblongata (yellowwood) 

 Lower Stratum:  Tall forbland (0.51–1m) 
  Sesbania cannabina; Parthenium hysterophorus (parthenium weed) 

 Veg. Association:  Brigalow–coolibah (VA6) – cleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A1 0.00 to 0.05 Very dark greyish brown (10YR32) moist colour; medium clay; strong 5–10mm subangular 
   blocky parting to strong <2mm granular structure; very few < 2% fine <2mm calcareous 
   nodules; dry weak; dry when sampled; clear to;  
 B21k 0.05 to 0.40 Very dark greyish brown (10YR32) moist colour; medium heavy clay; strong 5–10mm lenticular  
 structure; common 10–20% fine <2mm calcareous nodules, few 2–10% fine <2mm calcareous 
 soft segregations; dry strong; dry when sampled; diffuse to;  
 B22 0.40 to 0.80 Very dark greyish brown (10YR32) moist colour; medium heavy clay; strong 10–20mm  
 lenticular structure; few 2–10% fine <2mm calcareous nodules; moderately  
 moist strong; moderately moist when sampled; diffuse to;  
 B23 0.80 to 1.50 Dark brown (10YR33) moist colour; medium heavy clay; strong 10–20mm lenticular structure;  
 few 2–10% medium 2–6mm calcareous nodules; moderately moist strong; 
 moderately moist when sampled. 

 Effective Rooting Depth (ERD): 0.7 m (Cl >1000 ppm, EC 1:5 >1.0 dS/m) 

 Plant Available Water Capacity (PAWC): 120 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.05 8.3 0.11 20 49 27 14 0.57 1.2   1.2 1.93 0.40 9 8 14 65 22 0.75 0.062 1.200 0.021 

B21k 0.05 0.1 8.2 0.14 19 47 25 13 1.1 0.84   2.3 1.92 0.45 9 8 13 69 23 0.68 0.065 1.230 0.024 

0.1 0.2 8.4 0.17 9                    

0.2 0.3 8.8 0.18 24 42 24 15 2.0 0.80   4.8 1.60 0.55 11 9 9 69 22 0.61 0.053 1.140 0.021 

0.3 0.4 8.9 0.23 33                    

B22 0.4 0.5 8.9 0.31 110                    

0.5 0.6 8.8 0.47 298 43 20 17 5.2 0.63   12.1 1.18 0.78 12 10 14 62 22 0.69 0.051 1.120 0.024 

0.6 0.7 8.6 0.79 699                    

0.7 0.8 8.6 1.08 1154                    

B23 0.8 0.9 8.5 1.23 1315 46 17 17 7.3 0.63   15.9 1.00 0.92 10 9 14 65 24 0.71 0.047 1.100 0.037 

0.9 1 8.5 1.40 1577                    

1 1.1 8.4 1.49 1778                    

1.1 1.2 8.3 1.42 1732 41 15 16 7.5 0.59   18.3 0.94 0.91 12 11 15 62 21 0.66 0.044 0.993 0.033 

1.2 1.3 8.2 1.48 1859                    

1.3 1.4 8.1 1.52 1941                    

1.4 1.5 8.2 1.54 2020 44 14 17 8.0 0.68   18.2 0.82 – 12 11 15 61 22 0.72 0.038 0.921 0.032 
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9080 0 0.10 8.6 1.1 0.07 16 68 19 0.81 18 6 1.6 0.34 6 7 

# Air dry data @ 40 C 

 



137 

Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9081 
Soil Name: Langley (Lg) 

 Location: 696441 mE 7511118 mN ZONE 55 

 Described By: Burgess, J Date: 21–Feb–1996 

Landscape: 

 Geology: Qa – Quaternary alluvium (associated with  Substrate Lithology: unconsolidated material (alluvial) 

  current streams) 

 Landform Pattern: flood plain Element: plain 

 Runoff: slow Permeability: slowly permeable 

 Microrelief: normal gilgai – VI 0.2 m, HI 10 m Microrelief Component: depression 

 Drainage: moderately well drained Slope: 0.2 % 

 Surface Coarse Fragments: no coarse fragments 

 Surface Condition: periodic cracking, self-mulching 

Classifications: 

 ASC: Epicalcareous–endohypersodic, Epipedal, Black, VERTOSOL, Non Gravelly, Very Fine, Very Fine, Very Deep 

 GSG: Black earth PPF: Ug5.17 

Vegetation: 

 Mid Stratum:  Tall shrubland (1.01–3m) 
  Acacia harpophylla (brigalow); Eucalyptus coolabah (coolibah); Terminalia oblongata (yellowwood); Lysiphyllum species 

 Lower Stratum:  Mid-high tussock grassland (0.26–0.5m) 
  Sporobolus species; Sesbania cannabina 

 Veg. Association:  Brigalow–coolibah (VA6) – cleared 

Profile Morphology: 

 Horizon Depth (m) Description 
 A1 0.00 to 0.02 Very dark greyish brown (10YR32) moist colour; medium clay (heavy); strong 2–5mm angular  
 blocky structure; dry strong; dry when sampled; clear to;  
 B21k 0.02 to 0.90 Very dark greyish brown (10YR32) moist colour; medium heavy clay; strong 10–20mm  
 lenticular structure; very few < 2% fine <2mm calcareous nodules; moderately  
 moist strong; moderately moist when sampled; diffuse to;  
 B22 0.90 to 1.50 Black (10YR21) moist colour; medium heavy clay; strong 2–5mm lenticular structure;  
 moderately moist very firm; moderately moist when sampled. 

 Effective Rooting Depth (ERD): 0.6 m (Cl >1000 ppm) 

 Plant Available Water Capacity (PAWC): 115 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.02 6.7 0.07 19 46 20 14 0.36 1.7   0.8 1.43 0.57 5 7 22 64 23 0.72 0.103 1.470 0.035 

B21k 0.02 0.1 7 0.05 10 51 24 15 0.98 1.2   1.9 1.60 0.62 9 5 16 72 25 0.71 0.077 1.400 0.023 

0.1 0.2 7.6 0.12 84                    

0.2 0.3 8.1 0.27 264 52 26 17 3.6 0.76   6.9 1.53 0.72 5 5 14 72 26 0.72 0.064 1.320 0.022 

0.3 0.4 8.4 0.58 528                    

0.4 0.5 8.4 0.68 718                    

0.5 0.6 8.3 0.80 948 44 20 17 6.2 0.70   14.1 1.18 0.77 6 6 13 72 22 0.61 0.058 1.260 0.024 

0.6 0.7 8.2 0.97 1168                    

0.7 0.8 8.1 1.13 1473                    

0.8 0.9 7.9 1.33 1788 51 18 17 7.7 0.73   15.1 1.06 0.82 5 6 16 69 25 0.74 0.057 1.220 0.027 

B22 0.9 1 7.7 1.46 2048                    

1 1.1 6.9 1.52 2175                    

1.1 1.2 6.1 1.55 2178 42 15 16 7.2 0.61   17.1 0.94 0.99 7 8 20 65 23 0.65 0.046 1.070 0.025 

1.2 1.3 5.5 1.61 2412                    

1.3 1.4 5.3 1.63 2453                    

1.4 1.5 5.4 1.50 2320 41 10 14 6.2 0.52   15.1 0.71 – 13 11 16 58 20 0.71 0.039 0.887 0.011 
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9081 0 0.10 6.9 1.3 0.09 14 – 61 1.00 45 – 2.4 0.77 5 2 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9082 
Soil Name: Red Cliff (Rc) 

 Location: 691501 mE 7469618 mN ZONE 55 

 Described By: Burgess, J Date: 28–Feb–1996 

Landscape: 

 Geology: Ta – deeply weathered Tertiary sedimentary  Substrate Lithology: altered detrital sedimentary rock (unidentified) 

  rocks (ferricrete, reticulite, petroreticulite) 

 Landform Pattern: rise Element: hillslope 

 Runoff: moderately rapid Permeability: moderately permeable 

 Microrelief: absent Microrelief Component: absent 

 Drainage: moderately well drained Slope: 5 % 

 Surface Coarse Fragments: few 2–10%, medium pebbles 6–20mm, ironstone and silcrete 

 Surface Condition: hard setting 

Classifications: 

 ASC: Haplic, Petroferric, Red, DERMOSOL, Thin, Slightly Gravelly, Clayey, Clayey, Moderate 

 GSG: Red clay PPF: Uf6.31 

Vegetation: 

 Tallest Stratum:  Tall woodland (12.01–20m) 
  Eucalyptus crebra (narrow-leaved ironbark); Corymbia clarksoniana (long-fruited bloodwood) 

 Mid Stratum:  Low woodland (3.01–6m) 
  Cassia brewsteri (Leichhardt bean, bean bush); Erythroxylum australe (cocaine tree); Alphitonia excelsa (red ash, soapbush,  
  soap tree); Carissa ovata (currant bush, baroom bush) 

 Lower Stratum:  Mid-high sparse tussock grassland (0.26–0.5m) 
  Aristida latifolia (feathertop wiregrass); Aristida caput–medusae; Chrysopogon fallax (golden beardgrass); Grewia retusifolia 

 Veg. Association:  Narrow-leaved ironbark (VA12) – uncleared 

Profile Morphology: 

  Horizon Depth (m) Description 

 A1 0.00 to 0.10 Dark reddish brown (5YR33) moist colour; fine sandy light clay (light); very few < 2% medium  
 pebbles 6–20mm subangular ironstone coarse fragments; weak 10–20mm subangular blocky 
 parting to massive structure; dry strong; dry when sampled; clear to;  
 B1 0.10 to 0.40 Dark reddish brown (2.5YR34) moist colour; fine sandy light medium clay; very few < 2%  
 medium pebbles 6–20mm subangular ironstone coarse fragments; moderate 5–10mm  
 subangular blocky structure; dry very firm; dry when sampled; gradual to;  
 B2 0.40 to 0.90 Dark red (2.5YR36) moist colour; fine sandy medium clay; very few < 2% medium pebbles  
 6–20mm subangular petroreticulite and ironstone coarse fragments; strong 2–5mm polyhedral 
 or angular blocky structure; common 10–20% medium 2–6mm ferruginous nodules, 
 common 10–20% coarse 6–20mm argillaceous nodules; dry strong; dry when sampled. 

 Effective Rooting Depth (ERD): 0.9 m (R horizon) 

 Plant Available Water Capacity (PAWC): 120 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.1 6.6 0.02 28 6 4.3 1.5 0.03 0.46   0.5 2.87 0.49 7 39 16 37 9 0.16 0.056 0.272 0.018 

B1 0.1 0.2 6.7 0.02 19                    

0.2 0.3 6.6 0.04 56 6 3.3 1.9 0.10 0.23   1.7 1.74 0.32 6 31 15 50 11 0.12 0.054 0.282 0.016 

0.3 0.4 6.4 0.02 26                    

B2 0.4 0.5 5.9 0.03 28                    

0.5 0.6 5.8 0.03 31 4 1.1 2.8 0.11 0.06 0.10 0.10 2.8 0.39 0.17 3 20 12 69 15 0.06 0.051 0.318 0.016 

0.6 0.7 5.9 0.02 29                    

0.7 0.8 5.7 0.02 33                    

0.8 0.9 5.5 0.02 36 4 0.50 2.6 0.16 0.08 0.30 0.40 4.0 0.19 0.07 2 17 15 70 14 0.06 0.050 0.302 0.016 
 

 # ECEC/Aqueous Cations @ pH 7 [Methods 15J1,15A1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9082 0 0.10 6.5 1.4 0.08 17 16 11 0.52 16 42 1.1 0.32 6 6 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9083 
Soil Name: Anncrouye (Ac) 

 Location: 696644 mE 7476975 mN ZONE 55 

 Described By: Burgess, J Date: 28–Feb–1996 

Landscape: 

 Geology: Ta – deeply weathered Tertiary sedimentary  Substrate Lithology: altered detrital sedimentary rock (unidentified) 

  rocks (ferricrete, reticulite, petroreticulite) 

 Landform Pattern: pediment Element: footslope 

 Runoff: slow Permeability: slowly permeable 

 Microrelief: absent Microrelief Component: absent 

 Drainage: moderately well drained Slope: 2 % 

 Surface Coarse Fragments: no coarse fragments 

 Surface Condition: hard setting 

Classifications: 

 ASC: Mottled–sodic, Magnesic, Red, KUROSOL, Medium, Non Gravelly, Clay Loamy, Clayey, Deep 

 GSG: Red podzolic soil PPF: Dr3.11 

Vegetation: 

 Tallest Stratum:  Mid-high woodland (6.01–12m) 
  Eucalyptus thozetiana (yapunyah); Eucalyptus moluccana (gum-topped box, grey box) 

 Mid Stratum:  Mid-high open shrubland (0.51–1m) 
  Carissa ovata (currant bush, baroom bush); Cassia brewsteri (Leichhardt bean, bean bush) 

 Lower Stratum:  Mid-high sparse tussock grassland (0.26–0.5m) 
  Aristida species; Chloris divaricata (slender chloris, small chloris); Aristida calycina (dark wiregrass) 

 Veg. Association:  Yapunyah (VA24) – cleared 

Profile Morphology: 

 Horizon Depth (m) Description 
 A1j 0.00 to 0.12 Brown (10YR43) moist colour, light grey (10YR72) dry colour; clay loam, fine sandy (heavy); 
   weak 10–20mm subangular blocky parting to massive structure; dry very firm; dry when 
   sampled; abrupt to;  
 B21 0.12 to 0.40 Dark reddish brown (2.5YR34) moist colour; many 20–50% fine < 5mm distinct grey mottles;  
 fine sandy medium heavy clay; strong 5–10mm angular blocky structure; dry strong;  
 dry when sampled; diffuse to;  
 B22 0.40 to 1.00 Dark reddish grey (5YR42) moist colour; many 20–50% coarse 15mm–30mm distinct red, few 
 2–10% medium 5–15mm distinct yellow mottles; fine sandy medium heavy clay; common 
 10–20% medium pebbles 6–20mm subangular coarse fragments (same as substrate material); 
 strong 2–5mm polyhedral or angular blocky structure; dry strong; dry when sampled; clear to;  
 BC 1.00 to 1.20 Greyish brown (10YR52) moist colour; many 20–50% coarse 15mm–30mm prominent red,  
 many 20–50% coarse 15–30mm distinct yellow mottles; fine sandy medium heavy clay; 
 abundant 50–90% large pebbles 20–60mm subangular coarse fragments (same as substrate 
 material); moderate 2–5mm polyhedral structure; dry strong; dry when sampled. 

 Effective Rooting Depth (ERD): 0.12 m (subsoil pH <5.5) 

 Plant Available Water Capacity (PAWC): 20 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1j 0 0.1 5.6 0.40 617 7 2.4 4.4 – 0.26 0.10 0.10 – 0.55 0.77 9 40 21 29 8 0.24 0.068 0.610 0.156 

B21 0.12 0.2 4.8 0.34 475                    

0.2 0.3 4.5 0.39 559 7 0.49 5.2 – 0.08 1.6 1.7 – 0.09 0.73 6 26 16 53 15 0.13 0.057 1.010 0.159 

0.3 0.4 4.4 0.40 522                    

B22 0.4 0.5 4.6 0.41 480                    

0.5 0.6 4.5 0.47 538 7 0.03 4.3 1.1 0.07 1.7 1.9 15.7 0.01 0.77 4 24 23 52 16 0.13 0.051 0.996 0.165 

0.6 0.7 4.5 0.50 597                    

0.7 0.8 4.4 0.56 686                    

0.8 0.9 4.4 0.60 734 8 0.03 5.1 1.5 0.11 1.5 1.7 18.8 0.01 0.80 3 22 22 56 17 0.14 0.052 1.240 0.111 

0.9 1 4.3 0.64 818                    

BC 1 1.1 4.3 0.67 862                    

1.1 1.2 4.3 0.68 899 9 0.03 5.6 1.6 0.12 1.6 1.8 17.8 0.01 – 2 18 23 60 – 0.15 0.060 1.180 0.070 
 

 # ECEC/Aqueous Cations @ pH 7 [Methods 15J1,15A1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9083 0 0.10 5.9 1.6 0.10 16 30 16 0.30 49 26 0.92 – – 44 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9084 
Soil Name: Burradoo sodic phase (BuZp) 

 Location: 676751 mE 7483361 mN ZONE 55 

 Described By: Burgess, J Date: 29–Feb–1996 

Landscape: 

 Geology: P – undifferentiated, sandstone, siltstone or mudstone Substrate Lithology: sandstone 

  of the Blackwater Group (Pw) and/or Back Creek  
  Group (Pb); probably of marine origins 

 Landform Pattern: plain Element: plain 

 Runoff: slow Permeability: very slowly permeable 

 Microrelief: absent Microrelief Component: Absent 

 Drainage: moderately well drained Slope: 0.5 % 

 Surface Coarse Fragments: few 2–10%, medium pebbles 6–20mm, silcrete 

 Surface Condition: hard setting, periodic cracking 

Classifications: 

 ASC: Episodic–endoacidic, Crusty, Grey, VERTOSOL, Slightly Gravelly, Fine, Fine, Very Deep 

 GSG: Grey clay PPF: Ug5.24 

Vegetation: 

 Tallest Stratum:  Mid-high woodland (6.01–12m) 
  Acacia harpophylla (brigalow); Lysiphyllum species; Atalaya hemiglauca (whitewood) 

 Mid Stratum:  Mid-high sparse shrubland (0.51–1m) 
  Acacia harpophylla (brigalow); Lysiphyllum species; Carissa ovata (currant bush, baroom bush); Terminalia  
  oblongata (yellowwood) 

 Lower Stratum:  Tall tussock grassland (0.51–1m) 
  Enteropogon acicularis (curly windmill grass); Cenchrus ciliaris (buffel grass); Sclerolaena tetracuspis (brigalow burr); Salsola 
  kali (soft roly-poly); Enchylaena tomentosa (ruby saltbush, barrier saltbush); Chloris species 

 Veg. Association:  Brigalow (VA1) – uncleared 

Profile Morphology: 

 Horizon Depth (m) Description 
 A1 0.00 to 0.03 Dark greyish brown (10YR42) moist colour; fine sandy light medium clay; weak 2–5mm  
 subangular blocky structure; dry strong; dry when sampled; clear to;  
 B21 0.03 to 0.30 Dark grey (10YR41) moist colour; fine sandy medium heavy clay; moderate 5–10mm angular  
 blocky structure; dry very strong; dry when sampled; gradual to;  
 B22k 0.30 to 0.70 Dark greyish brown (10YR42) moist colour; fine sandy heavy clay; weak 10–20mm lenticular 
   parting to moderate 5–10mm angular blocky structure; few 2–10% fine <2mm calcareous soft 
   segregations; dry strong; dry when sampled; diffuse to;  
 B23 0.70 to 1.40 Greyish brown (10YR52) moist colour; fine sandy medium clay; moderate 10–20mm lenticular  
 structure; dry strong; dry when sampled; clear to;  
 B3 1.40 to 1.50 Greyish brown (10YR52) moist colour; fine sandy medium clay; few 2–10% medium pebbles  
 6–20mm subangular coarse fragments (same as substrate material); weak 10–20mm lenticular  
 structure; dry strong; dry when sampled. 

 Effective Rooting Depth (ERD): 0.2 m (Cl >1000 ppm, ESP >20%) 

 Plant Available Water Capacity (PAWC): 35 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.03 6.7 0.04 15 13 4.7 3.1 0.38 0.62   2.9 1.52 0.59 6 59 13 22 8 0.59 0.027 0.184 0.019 

B21 0.03 0.1 7.1 0.12 132 24 6.2 9.3 2.5 0.15   10.4 0.67 0.59 4 43 10 42 13 0.57 0.025 0.184 0.019 

0.1 0.2 7.5 0.35 488 21 5.7 8.0 3.2 0.14   15.2 0.71           

0.2 0.3 8.7 0.78 1131 21 6.2 8.8 5.1 0.13   24.3 0.70 0.81 4 48 12 39 13 0.54 0.018 0.154 0.020 

B22k 0.3 0.4 8.7 0.96 1468 21 4.9 8.5 5.8 0.13   27.6 0.58           

0.4 0.5 8.6 0.94 1527 21 4.3 8.6 5.7 0.12   27.1 0.50           

0.5 0.6 7.8 0.90 1474 19 3.8 8.7 6.0 0.14   31.6 0.44 0.88 3 45 16 40 13 0.48 0.012 0.164 0.012 

0.6 0.7 7.8 0.82 1360 17 3.1 7.6 5.4 0.13   31.8 0.41           

B23 0.7 0.8 5.8 0.81 1357 16 2.4 6.2 4.6 0.11   28.8 0.39           

0.8 0.9 5.7 0.81 1360 17 2.3 7.0 5.3 0.12   31.2 0.33 0.91 3 44 15 40 14 0.43 0.011 0.178 0.010 

0.9 1 5.5 0.77 1286 17 2.6 5.7 4.7 0.11   27.6 0.46           

1 1.1 5.4 0.81 1364 18 1.8 6.1 5.1 0.11   28.3 0.30           

1.1 1.2 5.3 0.83 1370 18 2.0 6.8 5.4 0.11   30.0 0.29 – 2 41 16 44 – 0.41 0.010 0.188 0.010 

1.2 1.3 5.3 0.78 1276 18 1.9 6.7 5.5 0.11   30.6 0.28           

1.3 1.4 5.3 0.78 1279 17 2.1 6.9 5.5 0.12   32.4 0.30           

B3 1.4 1.5 5.3 0.80 1312 19 1.7 6.9 5.7 0.11   30.0 0.25 0.90 2 43 16 43 14 0.44 0.008 0.201 0.008 
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9084 0 0.10 6.9 1.2 0.08 14 23 16 0.21 42 85 1.2 1.1 7 4 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9085 
Soil Name: Gordons Bore (Gb) 

 Location: 695821 mE 7481879 mN ZONE 55 
 Described By: Burgess, J Date: 05–Feb–1996 

Landscape: 

 Geology: Tba – partially altered Tertiary basalt Substrate Lithology: basalt 
 Landform Pattern: plain Element: plain 
 Runoff: slow Permeability: slowly permeable 
 Microrelief: absent Microrelief Component: absent 
 Drainage: moderately well drained Slope: 1 % 
 Surface Coarse Fragments: common 10–20%, medium pebbles 6–20mm, silcrete, petrified wood and quartz 
 Surface Condition: hard setting 

Classifications: 

 ASC: Vertic, Hypercalcic, Brown, DERMOSOL, Medium, Gravelly, Clayey, Clayey, Very Deep 
 GSG: No suitable group PPF: Uf6.31 

Vegetation: 

 Mid Stratum:  Mid-high open shrubland (0.51–1m) 
  Acacia harpophylla (brigalow); Terminalia oblongata (yellowwood); Alectryon diversifolius (scrub holly); Lysiphyllum species; 
  Acacia excelsa (ironwood); Carissa ovata (currant bush, baroom bush) 

 Lower Stratum:  Mid-high tussock grassland (0.26–0.5m) 
  Cenchrus ciliaris (buffel grass) 

 Veg. Association:  Brigalow with shrubs (VA8) – cleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A11 0.00 to 0.05 Very dark greyish brown (10YR32) moist colour; fine sandy light medium clay; very few < 2%  
 medium pebbles 6–20mm subangular silcrete coarse fragments; moderate 5–10mm subangular 
 blocky parting to moderate <2mm granular structure; dry very firm; dry when sampled; clear to;  
 A12 0.05 to 0.18 Dark brown (10YR33) moist colour; fine sandy light medium clay; common 10–20% large  
 pebbles 20–60mm subangular silcrete coarse fragments; moderate 2–5mm subangular blocky  
 structure; dry very firm; dry when sampled; clear to;  
 B21 0.18 to 0.40 Brown (10YR43) moist colour; fine sandy medium heavy clay; very few < 2% small pebbles  
 2–6mm subangular silcrete coarse fragments; moderate 10–20mm angular blocky structure;  
 dry very strong; dry when sampled; gradual to;  
 B22k 0.40 to 1.10 Brown (7.5YR44) moist colour; fine sandy medium clay (heavy); very few < 2% small pebbles  
 2–6mm subangular silcrete coarse fragments; moderate 10–20mm lenticular structure; few 2–10% 
 fine <2mm calcareous soft segregations, few 2–10% fine <2mm manganiferous veins;  
 dry strong; dry when sampled; diffuse to;  
 B3 1.10 to 1.40 Light yellowish brown (2.5Y64) to brownish yellow (10YR66) moist colours; common 10–20% 
   medium 5mm–15mm faint yellow, common 10–20% medium 5–15mm faint red mottles; 
   fine sandy medium clay; strong 5–10mm polyhedral or angular blocky structure; very few  
   <2% fine <2mm manganiferous soft segregations; dry very firm; dry when sampled;  
 BCk 1.40 to 1.50 Light yellowish brown (2.5Y64) to brownish yellow (10YR66) moist colours; common 10–20% 
   medium 5mm–15mm faint yellow, common 10–20% medium 5–15mm faint red mottles; fine 
   sandy medium clay; very few < 2% medium pebbles 6–20mm subangular coarse fragments 
   (same as substrate material); strong 5–10mm polyhedral or angular blocky structure; many 
   20–50% coarse 6–20mm calcareous soft segregations; dry very firm; dry when sampled. 

 Effective Rooting Depth (ERD): 0.8 m (ESP >20%) 

 Plant Available Water Capacity (PAWC): 90 mm 

Analytical Data: 
 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A11 0 0.05 7.1 0.04 10 19 10 5.6 0.05 0.99   0.3 1.79 0.49 17 40 13 32 9 0.59 0.060 0.810 0.028 

A12 0.05 0.1 7.7 0.05 19 18 12 4.3 0.17 0.36   0.9 2.79 0.34 17 40 13 32 10 0.56 0.048 0.682 0.027 

0.1 0.18 7.9 0.06 14 20 11 6.3 0.47 0.26   2.4 1.75           

B21 0.2 0.3 8.6 0.16 53 22 11 10 1.1 0.28   5.0 1.10 0.48 14 33 10 46 14 0.48 0.039 0.735 0.021 

0.3 0.4 8.9 0.27 173 22 9.1 12 1.6 0.20   7.3 0.76           

B22k 0.4 0.5 9 0.38 300 20 6.0 12 2.0 0.18   10.0 0.50           

0.5 0.6 9.1 0.50 473 20 4.3 13 2.9 0.18   14.5 0.33 0.71 11 32 17 43 13 0.47 0.020 0.724 0.027 

0.6 0.7 9.1 0.56 532 19 4.1 13 3.1 0.18   16.3 0.32           

0.7 0.8 9.1 0.65 660 19 3.4 14 3.7 0.18   19.5 0.24           

0.8 0.9 9 0.71 735 19 3.3 14 4.1 0.18   21.6 0.24 0.81 12 32 16 43 15 0.44 0.019 0.779 0.032 

0.9 1 9 0.75 790 18 3.6 14 4.2 0.18   23.3 0.26           

1 1.1 9.1 0.77 855 19 2.4 14 4.4 0.18   23.2 0.17           

B3 1.1 1.2 9.1 0.77 887 20 3.0 15 4.7 0.18   23.5 0.20 – 10 32 18 44 – 0.45 0.020 0.877 0.032 

1.2 1.3 9.1 0.78 890 20 2.3 15 4.9 0.17   24.5 0.15           

1.3 1.4 9.1 0.77 909 21 2.8 14 4.6 0.17   21.9 0.20           

BCk 1.4 1.5 9.1 0.70 767 18 2.4 12 3.9 0.19   21.7 0.20 – – – – – 11 – 0.037 0.627 0.024 
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 

Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9085 0 0.10 7.2 1.2 0.09 13 23 17 0.36 25 23 1.8 0.95 4 1 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9086 
Soil Name: Windeyers Hill (Wy) 

 Location: 688642 mE 7483246 mN ZONE 55 

 Described By: Burgess, J Date: 06–Mar–1996 

Landscape: 

 Geology: Tb – fresh Tertiary basalt Substrate Lithology: basalt 

 Landform Pattern: plain Element: plain 

 Runoff: slow Permeability: slowly permeable 

 Microrelief: absent Microrelief Component: absent 

 Drainage: moderately well drained Slope: 0.5 % 

 Surface Coarse Fragments: few 2–10%, small pebbles 2–6mm, ironstone 

 Surface Condition: hard setting, firm 

Classifications: 

 ASC: Vertic, Calcic, Brown, DERMOSOL, Medium, Slightly Gravelly, Clayey, Clayey, Moderate 

 GSG: No suitable group PPF: Uf6.31 

Vegetation: 

 Tallest Stratum:  Tall woodland (12.01–20m) 

  Eucalyptus crebra (narrow-leaved ironbark); Corymbia erythrophloia (gum-topped bloodwood, variable-barked bloodwood);  
  Corymbia dallachyana (ghost gum) 

 Mid Stratum:  Mid-high sparse shrubland (0.51–1m) 
  Carissa ovata (currant bush, barroom bush); Atalaya hemiglauca (whitewood); Eucalyptus species 

 Lower Stratum:  Tall tussock grassland (0.51–1m) 
   Bothriochloa species; Heteropogon contortus (black speargrass); Aristida species; Chrysopogon fallax (golden  
   beardgrass); Themeda triandra (kangaroo grass) 

 Veg. Association:  Ironbark–bloodwood–ghost gum (clay soil association) (VA43) – uncleared 

Profile Morphology: 

 Horizon Depth (m) Description 
 A11 0.00 to 0.10 Dark reddish brown (5YR32) moist colour; fine sandy light medium clay; very few < 2% small  
 pebbles 2–6mm subangular ironstone coarse fragments; moderate 2–5mm subangular blocky 
 parting to moderate <2mm granular structure; dry very firm; dry when sampled; clear to;  
 A12 0.10 to 0.23 Dark reddish brown (5YR33, 5YR34) moist colours; fine sandy light medium clay; moderate 
   2–5mm polyhedral structure; dry very firm; dry when sampled; abrupt to;  
 B21 0.23 to 0.40 Dark brown (7.5YR34) moist colour; heavy clay; strong 5–10mm lenticular structure; dry very  
 strong; dry when sampled; gradual to;  
 B22k 0.40 to 0.80 Dark brown (10YR33) moist colour; heavy clay; strong 10–20mm lenticular structure; few  
 2–10% fine <2mm calcareous soft segregations, few 2–10% medium 2–6mm calcareous 

 nodules; dry very strong; dry when sampled; clear to;  
 BC 0.80 to 0.90 Brown (10YR43) moist colour; medium clay; abundant 50–90% large pebbles 20–60mm  
 subangular coarse fragments (same as substrate material); weak 10–20mm subangular blocky  
 structure; dry very firm; dry when sampled. 

 Effective Rooting Depth (ERD): 0.9 m (R horizon) 

 Plant Available Water Capacity (PAWC): 120 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A11 0 0.1 6.3 0.02 17 23 5.6 5.9 0.22 0.36   1.0 0.95 0.38 10 35 17 41 13 0.56 0.033 0.178 0.020 

A12 0.1 0.2 6.5 0.02 11 21 6.9 5.7 0.51 0.12   2.4 1.21           

B21 0.23 0.3 7.1 0.04 14 32 9.0 10 1.3 0.11   4.1 0.90 0.31 8 20 8 65 22 0.49 0.020 0.116 0.017 

0.3 0.4 7.7 0.06 21 36 11 13 1.8 0.11   5.0 0.85           

B22k 0.4 0.5 8.4 0.25 47 37 14 19 2.3 0.12   6.2 0.74           

0.5 0.6 8.8 0.25 112 37 13 19 2.6 0.10   7.0 0.68 – – – – – 22 – 0.019 0.095 0.014 

0.6 0.7 9 0.29 161 37 13 19 2.8 0.10   7.6 0.68           

0.7 0.8 9 0.35 197 37 13 20 3.2 0.11   8.6 0.65           

BC 0.8 0.9 9.1 0.35 177 42 17 21 3.5 0.10   8.3 0.81 0.60 4 19 22 58 22 0.72 0.051 0.146 0.025 
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9086 0 0.10 6.5 1.3 0.08 16 7 6 0.81 39 39 1.5 0.45 11 1 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9087 
Soil Name: Windeyers Hill melonhole phase (WyMp) 

 Location: 690540 mE 7485284 mN ZONE 55 

 Described By: Burgess, J Date: 06–Mar–1996 

Landscape: 

 Geology: Tba – partially altered Tertiary basalt Substrate Lithology: acid, basaltic clay 

 Landform Pattern: plain Element: plain 

 Runoff: very slow Permeability: slowly permeable 

 Microrelief: lattice gilgai – VI 0.15 m, HI 20 m Microrelief Component: depression 

 Drainage: moderately well drained Slope: 1 % 

 Surface Coarse Fragments: no coarse fragments 

 Surface Condition: hard setting, periodic cracking 

Classifications: 

 ASC: Endoacidic, Epipedal, Grey, VERTOSOL, Non Gravelly, Medium Fine, Medium Fine, Very Deep 

 GSG: Grey clay PPF: Ug5.25 

Vegetation: 

 Tallest Stratum:  Tall woodland (12.01–20m) 

  Eucalyptus crebra (narrow-leaved ironbark) 

 Mid Stratum:  Low isolated shrubs (0.26–0.5m) 
  Carissa ovata (currant bush, barroom bush); Cassia brewsteri (Leichhardt bean, bean bush); Flindersia dissosperma  
  (scrub leopardwood); Eremocitrus glauca (limebush); Acacia excelsa (ironwood) 

 Lower Stratum:  Tall tussock grassland (0.51–1m) 
   Panicum species; Bothriochloa species 

 Veg. Association:  Narrow-leaved ironbark (VA12) – uncleared 

Profile Morphology: 

 Horizon Depth (m) Description 
 A11j 0.00 to 0.04 Dark grey (10YR41) moist colour, light brownish grey (10YR62) dry colour; common 10–20% 
   fine < 5mm distinct orange mottles; silty light medium clay; moderate 2–5mm subangular blocky 
   parting to moderate <2mm granular structure; dry firm; dry when sampled; clear to;  
 A12j 0.04 to 0.30 Dark grey (10YR41) moist colour, light brownsh grey (10YR62) dry colour; few 2–10% medium 
   5–15mm faint orange mottles; fine sandy medium clay; weak 10–20mm lenticular structure; 
   dry strong; dry when sampled; gradual to;  
 B21 0.30 to 1.00 Dark grey (10YR41) to dark greyish brown (10YR42) moist colours; fine sandy medium heavy 
   clay; moderate 10–20mm lenticular structure; moderately moist very strong; moderately moist 
   when sampled; clear to;  
 B22 1.00 to 1.50 Brown (10YR43) moist colour; common 10–20% medium 5–15mm distinct dark mottles;  

 medium clay; moderate 10–20mm lenticular structure; moderately moist very strong;  
 moderately moist when sampled. 

 Effective Rooting Depth (ERD): 0.3 m (subsoil pH <5.5) 

 Plant Available Water Capacity (PAWC): 55 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A11j 0 0.04 6.2 0.04 28 13 4.3 8.2 0.15 0.48   1.2 0.52 0.51 5 20 28 46 15 0.28 0.028 0.118 0.015 

A12j 0.04 0.1 5.6 0.04 21 11 3.4 7.1 0.16 0.23 0.41 0.51 1.5 0.48 0.45 4 19 27 47 14 0.23 0.029 0.089 0.012 

0.1 0.2 5.7 0.02 14                    

0.2 0.3 5.7 0.05 44 14 3.2 9.8 0.95 0.09   6.8 0.33 0.59 4 14 28 53 19 0.26 0.018 0.083 0.010 

B21 0.3 0.4 5.4 0.16 211                    

0.4 0.5 5.1 0.30 446                    

0.5 0.6 4.9 0.44 679 17 2.4 12 1.1 0.04 0.92 1.1 6.5 0.20 0.63 4 13 28 54 19 0.31 0.013 0.084 0.010 

0.6 0.7 4.8 0.50 789                    

0.7 0.8 4.7 0.61 944                    

0.8 0.9 4.7 0.67 1058 18 2.7 13 1.0 0.04 0.82 1.0 5.6 0.21 0.65 5 17 24 54 20 0.33 0.010 0.065 0.008 

0.9 1 4.6 0.73 1134                    

B22 1 1.1 4.5 0.78 1212                    

1.1 1.2 4.5 0.74 1163 18 2.6 13 1.0 0.06 1.1 1.3 5.6 0.20 – 5 19 18 57 – 0.32 0.011 0.061 0.009 

1.2 1.3 4.5 0.73 1150                    

1.3 1.4 4.5 0.76 1199                    

1.4 1.5 4.5 0.74 1176                    
 

 # ECEC/Aqueous Cations @ pH 7 [Methods 15J1,15A1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9087 0 0.10 7.3 1.2 0.08 14 10 11 0.19 84 85 1.8 0.61 8 – 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9088 
Soil Name: Windeyers Hill melonhole phase (WyMp) 

 Location: 690614 mE 7485281 mN ZONE 55 
 Described By: Burgess, J Date: 06–Mar–1996 

Landscape: 

 Geology: Tba – partially altered Tertiary basalt Substrate Lithology: acid, basaltic clay 
 Landform Pattern: plain Element: plain 
 Runoff: slow Permeability: slowly permeable 
 Microrelief: lattice gilgai – VI 0.15 m, HI 20 m Microrelief Component: mound 
 Drainage: moderately well drained Slope: 0 % 
 Surface Coarse Fragments: very few < 2%, medium pebbles 6–20mm, ironstone and silcrete 
 Surface Condition: periodic cracking, self-mulching, firm 

Classifications: 

 ASC: Epicalcareous, Epipedal, Brown, VERTOSOL, Non Gravelly, Medium Fine, Medium Fine, Very Deep 
 GSG: Brown clay PPF: Ug5.35 

Vegetation: 

 Tallest Stratum:  Tall woodland (12.01–20m) 
  Eucalyptus crebra (narrow-leaved ironbark) 

 Mid Stratum:  Low sparse shrubland (0.26–0.5m) 

  Carissa ovata (currant bush, baroom bush); Flindersia dissosperma (scrub leopardwood); Eremocitrus glauca   
  (limebush); Alphitonia excelsa (red ash, soapbush, soap tree) 

 Lower Stratum:  Tall tussock grassland (0.51–1m) 
   Aristida latifolia (feathertop wiregrass); Bothriochloa species 

 Veg. Association:  Narrow-leaved ironbark (VA12) – uncleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A1 0.00 to 0.03 Brown (10YR43) moist colour; light medium clay; very few < 2% medium pebbles 6–20mm  
 subangular ironstone coarse fragments; moderate 2–5mm subangular blocky parting to strong 
 <2mm granular structure; dry firm; dry when sampled; clear to;  
 B21 0.03 to 0.20 Brown (10YR43) moist colour; medium heavy clay; very few < 2% medium pebbles 6–20mm  
 subangular ironstone coarse fragments; moderate 10–20mm lenticular structure; very few <2% 
 fine <2mm calcareous soft segregations, very few <2% fine <2mm calcareous nodules;  
 dry strong; dry when sampled; clear to;  
 B22k 0.20 to 0.60 Brown (10YR43) moist colour; medium heavy clay; very few < 2% medium pebbles 6–20mm  
 subangular ironstone coarse fragments; strong 5–10mm lenticular structure; few 2–10% medium 
 2–6mm calcareous soft segregations, very few <2% medium 2–6mm calcareous nodules;  
 dry strong; dry when sampled; clear to;  
 B23 0.60 to 0.90 Dark yellowish brown (10YR44) moist colour; few 2–10% medium 5–15mm distinct grey  
 mottles; medium heavy clay; moderate 10–20mm lenticular structure; very few < 2% fine <2  
 mm calcareous nodules; moderately moist very strong; moderately moist 
 when sampled; clear to;  
 B24 0.90 to 1.60 Brown (7.5YR52) moist colour; many 20–50% medium 5mm–15mm distinct red, many  
 20–50% coarse 15–30mm prominent grey mottles; medium heavy clay; strong 10–20mm  
 lenticular structure; moderately moist very strong; moderately moist when sampled. 

 Effective Rooting Depth (ERD): 0.5 m (Cl >1000 ppm) 

 Plant Available Water Capacity (PAWC): 80 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.03 7.4 0.10 20 26 9.9 11 0.16 0.48   0.6 0.90 0.39 8 39 13 43 14 0.60 0.017 0.091 0.016 

B21 0.03 0.1 8.5 0.14 26 28 13 13 0.70 0.10   2.5 1.00 0.38 7 31 13 51 15 0.55 0.016 0.052 0.015 

0.1 0.2 8.7 0.16 29 29 11 13 1.2 0.08   4.1 0.85           

B22k 0.2 0.3 9 0.25 134 28 9.7 14 2.0 0.08   7.1 0.69 0.49 7 31 10 51 16 0.55 0.014 0.054 0.016 

0.3 0.4 8.9 0.46 485 27 8.3 15 2.8 0.07   10.4 0.55           

0.4 0.5 8.9 0.69 909 29 7.5 16 3.5 0.08   12.1 0.47           

0.5 0.6 8.9 0.73 1001 29 7.8 16 3.6 0.09   12.4 0.49 0.63 6 29 13 54 18 0.54 0.010 0.056 0.014 

B23 0.6 0.7 8.9 0.78 1071 28 7.0 16 3.9 0.08   13.9 0.44           

0.7 0.8 8.9 0.83 1202 28 6.0 16 3.9 0.08   13.9 0.38           

0.8 0.9 8.5 0.77 1215 29 5.9 16 4.1 0.09   14.1 0.37 0.81 5 28 13 55 19 0.53 0.011 0.054 0.009 

B24 0.9 1 8.4 0.77 1234 30 6.4 16 4.3 0.07   14.3 0.40           

1 1.1 7.9 0.78 1179 30 6.1 18 4.3 0.07   14.3 0.34           

1.1 1.2 7.3 0.81 1253 29 5.3 15 4.2 0.07   14.5 0.35 – 4 28 16 55 – 0.53 0.009 0.054 0.008 

1.2 1.3 5.8 0.79 1234 30 5.1 14 4.1 0.07   13.7 0.36           

1.3 1.4 5.6 0.75 1192 30 4.7 14 4.0 0.07   13.3 0.34           

1.4 1.5 5.3 0.80 1279 29 4.4 14 3.9 0.06   13.4 0.31 – – – – – – – – – – 

1.5 1.6 5.2 0.79 1292 29 4.9 15 4.0 0.07   13.8 0.33           
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9088 0 0.10 7.2 0.70 0.05 14 5 4 0.17 15 27 0.86 0.14 9 4 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9089 
Soil Name: May (My) 

 Location: 689939 mE 7489225 mN ZONE 55 

 Described By: Burgess, J Date: 06–Mar–1996 

Landscape: 

 Geology: Tb – fresh Tertiary basalt Substrate Lithology: basalt 

 Landform Pattern: rise Element: hillcrest 

 Runoff: slow Permeability: slowly permeable 

 Microrelief: linear gilgai – VI 0.1 m, HI 6 m Microrelief Component: depression 

 Drainage: moderately well drained Slope: 2 % 

 Surface Coarse Fragments: very few < 2%, cobbles 60–200mm, quartzite and basalt 

 Surface Condition: periodic cracking, self-mulching, 2–10% free carbonate nodules 

Classifications: 

 ASC: Epicalcareous, Self-mulching, Black, VERTOSOL, Non Gravelly, Very Fine, Very Fine, Moderate 

 GSG: Black earth PPF: Ug5.12 

Vegetation: 

 Tallest Stratum:  Mid-high woodland (6.01–12m) 

  Corymbia erythrophloia (gum-topped bloodwood, variable-barked bloodwood); Corymbia dallachyana (ghost gum) 

 Mid Stratum:  Mid-high isolated shrubs (0.51–1m) 
  Eucalyptus species; Grewia latifolia (dog's nuts, dysentery plant); Acacia salicina (sally wattle, cooba) 

 Lower Stratum:  Tall open tussock grassland (0.51–1m) 
  Iseilema vaginiflorum (red Flinders grass); Ophiuros exaltatus; Aristida latifolia (feathertop wiregrass); Heteropogon contortus 
  (black speargrass) 

 Veg. Association:  Gum-topped bloodwood (VA16) – uncleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A1 0.00 to 0.02 Black (5Y22) moist colour; medium clay (heavy); strong 5–10mm granular parting to strong 
   2–5mm granular structure; dry very firm; dry when sampled; clear to;  
 B21 0.02 to 0.20 Black (5Y21) moist colour; heavy clay; strong 5–10mm angular blocky or lenticular structure; 
   moderately moist very strong; moderately moist when sampled; gradual to;  
 B22k 0.20 to 0.80 Black (5Y21) moist colour; heavy clay; strong 10–20mm lenticular structure; very few < 2%  
 medium 2–6mm calcareous nodules; moderately moist very strong;  
 moderately moist when sampled; gradual to;  
 BCk 0.80 to 0.90 Black (5Y22) moist colour; medium heavy clay; common 10–20% medium pebbles 6–20mm  
 subangular coarse fragments (same as substrate material); moderate 10–20mm lenticular  
 structure; few 2–10% medium 2–6mm calcareous nodules; moderately moist  

 very strong; moderately moist when sampled; clear to;  
 C 0.90 to 1.00 Dark greyish brown (2.5Y42) moist colour; very abundant > 90% large pebbles 20–60mm  
 subangular coarse fragments (same as substrate material); dry very firm; dry when  
 sampled. 

 Effective Rooting Depth (ERD): 0.9 m (C horizon) 

 Plant Available Water Capacity (PAWC): 155 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.02 6.9 0.17 57 84 34 40 0.40 1.2   0.5 0.85 0.47 3 15 18 68 40 1.24 0.018 0.156 0.019 

B21 0.02 0.1 7.6 0.04 20 80 40 37 0.90 0.30   1.1 1.08 0.38 2 14 12 73 33 1.10 0.017 0.113 0.016 

0.1 0.2 7.5 0.05 20 87 39 42 1.3 0.22   1.5 0.93           

B22k 0.2 0.3 7.7 0.06 26 85 36 40 1.6 0.22   1.9 0.90 0.37 1 13 11 75 34 1.13 0.012 0.105 0.014 

0.3 0.4 7.8 0.11 56 84 37 41 1.8 0.23   2.1 0.90           

0.4 0.5 7.9 0.22 188 84 38 42 2.4 0.23   2.9 0.90           

0.5 0.6 8 0.32 305 88 38 41 2.4 0.20   2.7 0.93 0.42 1 13 13 74 33 1.19 0.011 0.113 0.014 

0.6 0.7 8.2 0.38 370 86 39 42 2.9 0.22   3.4 0.93           

0.7 0.8 8.3 0.40 442 87 38 43 3.1 0.21   3.6 0.88           

BCk 0.8 0.9 8.5 0.40 409 80 34 41 2.9 0.17   3.6 0.83 0.51 9 21 13 59 32 1.36 0.032 0.161 0.014 

C 0.9 1 8.7 0.30 294 72 31 36 2.6 0.11   3.6 0.86 0.69 24 35 18 27 22 2.67 0.056 0.254 0.008 
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9089 0 0.10 7.4 1.2 0.07 16 – 7 0.36 32 – 1.9 0.39 5 2 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9090 
Soil Name: May (My) 

 Location: 689939 mE 7489225 mN ZONE 55 

 Described By: Burgess, J Date: 07–Mar–1996 

Landscape: 

 Geology: Tb – fresh Tertiary basalt Substrate Lithology: basalt 

 Landform Pattern: rise Element: hillcrest 

 Runoff: slow Permeability: slowly permeable 

 Microrelief: linear gilgai – VI 0.1 m, HI 6 m Microrelief Component: mound 

 Drainage: moderately well drained Slope: 2 % 

 Surface Coarse Fragments: very few <2%, cobbles 60–200mm, quartzite and basalt 

 Surface Condition: periodic cracking, self-mulching 

Classifications: 

 ASC: Epicalcareous, Self-mulching, Black, VERTOSOL, Non Gravelly, Very Fine, Very Fine, Moderate 

 GSG: Black earth PPF: Ug5.12 

Vegetation: 

 Tallest Stratum:  Mid-high woodland (6.01–12m) 

  Corymbia erythrophloia (gum-topped bloodwood, variable-barked bloodwood); Corymbia dallachyana (ghost gum) 

 Mid Stratum:  Mid-high isolated shrubs (0.51–1m) 
  Eucalyptus species; Grewia latifolia (dog's nuts, dysentery plant); Acacia salicina (sally wattle, cooba) 

 Lower Stratum:  Tall open tussock grassland (0.51–1m) 
  Aristida latifolia (feathertop wiregrass); Heteropogon contortus (black speargrass); Ophiuros exaltatus 

 Veg. Association:  Gum-topped bloodwood (VA16) – uncleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A1 0.00 to 0.05 Very dark greyish brown (2.5Y32) moist colour; light medium clay; strong 2–5mm granular 
   parting to strong <2mm granular structure; very few < 2% medium 2–6mm calcareous 
   nodules; dry very firm; dry when sampled; clear to;  
 B21 0.05 to 0.20 Black (5Y22) moist colour; medium heavy clay; strong 2–5mm lenticular structure; very few <  
 2% medium 2–6mm calcareous nodules; dry strong; dry when  
 sampled; clear to;  
 B22k 0.20 to 0.90 Black (5Y22) moist colour; heavy clay; strong 10–20mm lenticular parting to strong 2–5mm 
   lenticular structure; common 10–20% medium 2–6mm calcareous nodules; 
   moderately moist very firm; moderately moist when sampled; clear to;  
 BCk 0.90 to 1.00 Very dark greyish brown (2.5Y32) moist colour; fine sandy medium clay; abundant 50–90%  
 medium pebbles 6–20mm subangular coarse fragments (same as substrate material); weak  

 to moderate 5–10mm angular blocky or lenticular structure; few 2–10% coarse 6–20mm 
 calcareous nodules; dry very firm; dry when sampled. 

 Effective Rooting Depth (ERD): 1.0 m (R horizon) 

 Plant Available Water Capacity (PAWC): 155 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.05 7.8 0.09 17 78 33 32 0.23 0.59   0.3 1.03 0.50 3 20 10 66 32 1.18 0.016 0.110 0.018 

B21 0.05 0.1 8.4 0.10 20 78 35 34 0.60 0.16   0.8 1.03 0.23 3 17 12 69 32 1.13 0.013 0.076 0.018 

0.1 0.2 8.1 0.18 37 84 37 38 1.0 0.13   1.2 0.97           

B22k 0.2 0.3 8.4 0.12 29 83 36 42 1.3 0.13   1.6 0.86 0.32 3 18 9 70 32 1.19 0.010 0.067 0.013 

0.3 0.4 8.6 0.10 23 81 33 42 1.7 0.12   2.1 0.79           

0.4 0.5 8.8 0.14 26 82 32 43 2.0 0.13   2.4 0.74           

0.5 0.6 8.8 0.19 36 82 32 45 2.4 0.12   2.9 0.71 0.31 6 14 11 68 33 1.21 0.010 0.065 0.011 

0.6 0.7 8.8 0.22 65 84 31 45 2.6 0.12   3.1 0.69           

0.7 0.8 8.8 0.22 71 83 31 44 2.8 0.13   3.4 0.70           

0.8 0.9 8.8 0.23 94 88 30 48 2.9 0.16   3.3 0.63 – – – – – 35 – 0.011 0.068 0.013 

BCk 0.9 1 8.9 0.25 67 82 33 44 2.9 0.11   3.5 0.75 – – – – – – – – – – 
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9090 0 0.10 7.7 1.0 0.06 17 5 5 0.22 16 18 1.3 0.25 5 3 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9091 
Soil Name: Burradoo (Bu) 

 Location: 677224 mE 7487064 mN ZONE 55 
 Described By: Burgess, J Date: 07–Mar–1996 

Landscape: 

 Geology: Pw – sandstone, siltstone or mudstone of the  Substrate Lithology: sandstone 
  Blackwater Group (undifferentiated); often  
  calcareous 
 Landform Pattern: rise Element: hillslope 
 Runoff: slow Permeability: slowly permeable 
 Microrelief: absent Microrelief Component: absent 
 Drainage: moderately well drained Slope: 1.5 % 
 Surface Coarse Fragments: very few < 2%, medium pebbles 6–20mm, silcrete 
 Surface Condition: hard setting, firm 

Classifications: 

 ASC: Vertic, Hypercalcic, Brown, DERMOSOL, Thin, Non Gravelly, Clayey, Clayey, Deep 
 GSG: Brown clay PPF: Uf6.31 

Vegetation: 

 Mid Stratum:  Mid-high open shrubland (0.51–1m) 

  Acacia harpophylla (brigalow); Eremocitrus glauca (limebush); Capparis lasiantha (nipan); Lysiphyllum species; Carissa  
  ovata (currant bush, baroom bush); Muehlenbeckia cunninghamii (lignum); Alectryon diversifolius (scrub holly) 

 Lower Stratum:  Mid-high tussock grassland (0.26–0.5m) 
  Cenchrus ciliaris (buffel grass); Heteropogon contortus (black speargrass) 

 Veg. Association:  Brigalow with shrubs (VA8) – cleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A1 0.00 to 0.10 Dark brown (10YR33) moist colour; fine sandy light medium clay; very few < 2% medium  
 pebbles 6–20mm subangular silcrete coarse fragments; strong 5–10mm angular blocky  
 structure; dry very firm; dry when sampled; clear to;  
 B21 0.10 to 0.50 Dark brown (10YR33) moist colour; fine sandy medium clay; very few < 2% medium pebbles  
 6–20mm subangular silcrete coarse fragments; strong 10–20mm angular blocky or lenticular 
 structure; dry strong; dry when sampled; gradual to;  
 B22k 0.50 to 0.80 Dark yellowish brown (10YR44) moist colour; medium heavy clay; very few < 2% medium  
 pebbles 6–20mm subangular silcrete coarse fragments; moderate 10–20mm lenticular  
 structure; common 10–20% medium 2–6mm calcareous soft segregations; dry 
 very strong; dry when sampled; gradual to;  
 BCk 0.80 to 1.30 Strong brown (7.5YR46, 7.5YR56) moist colours; common 10–20% fine < 5mm faint red mottles;  
 medium clay; few 2–10% large pebbles 20–60mm subrounded calcrete coarse fragments;  
 strong 5–10mm angular blocky structure; many 20–50% medium 2–6mm calcareous soft 
 segregations, few 2–10% fine <2mm manganiferous veins; dry strong; dry when 
 sampled; abrupt to;  
 C 1.30 to 1.40 Dark greyish brown (10YR42) moist colour; abundant 50–90% medium pebbles 6–20mm  
 subangular coarse fragments (same as substrate material); common 10–20% coarse 6–20mm  
 calcareous nodules. 

 Effective Rooting Depth (ERD): 1.2 m (ESP >20%) 

 Plant Available Water Capacity (PAWC): 115 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.1 7.6 0.06 21 33 22 5.7 0.07 0.58   0.2 3.86 0.30 12 33 11 41 16 0.80 0.069 0.770 0.044 

B21 0.1 0.2 7.9 0.04 13 32 20 6.5 0.20 0.38   0.6 3.08           

0.2 0.3 8.2 0.04 14 32 20 8.5 0.37 0.30   1.2 2.35 0.35 12 37 11 41 16 0.78 0.037 0.644 0.022 

0.3 0.4 8.5 0.07 13 31 18 10 0.66 0.24   2.1 1.80           

0.4 0.5 8.8 0.16 15 29 16 11 0.97 0.21   3.3 1.45           

B22k 0.5 0.6 9 0.21 44 31 13 13 1.7 0.19   5.5 1.00 0.52 12 31 11 45 17 0.69 0.022 0.600 0.017 

0.6 0.7 9 0.27 127 31 11 13 2.1 0.17   6.8 0.85           

0.7 0.8 9 0.38 293 27 9.3 14 2.6 0.15   9.6 0.66           

BCk 0.8 0.9 9.1 0.50 438 26 6.8 12 3.0 0.12   11.5 0.57 0.54 9 26 21 45 15 0.58 0.023 0.528 0.028 

0.9 1 9.1 0.57 524 23 6.4 13 3.5 0.10   15.2 0.49           

1 1.1 9.2 0.62 587 23 5.7 14 3.8 0.07   16.5 0.41           

1.1 1.2 9.2 0.73 749 24 6.6 15 4.5 0.06   18.8 0.44 – 8 27 25 41 – 0.59 0.047 0.785 0.041 

1.2 1.3 9.3 0.73 725 24 7.7 14 5.0 0.06   20.8 0.55           

C 1.3 1.4 9.4 0.73 729 22 5.5 14 5.1 0.05   23.2 0.39 0.78 13 35 24 32 13 0.69 0.058 1.130 0.042 
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9091 0 0.10 7.9 2.0 0.15 13 19 12 0.38 17 19 2.1 0.46 5 1 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9092 
Soil Name: Burradoo (Bu) 

 Location: 685600 mE 7489837 mN ZONE 55 

 Described By: Burgess, J Date: 12–Mar–1996 

Landscape: 

 Geology: Pw – sandstone, siltstone or mudstone of the  Substrate Lithology: sandstone 

  Blackwater Group (undifferentiated); often  
  calcareous 

 Landform Pattern: rise Element: hillslope 

 Runoff: slow Permeability: slowly permeable 

 Microrelief: absent Microrelief Component: absent 

 Drainage: moderately well drained Slope: 1.5 % 

 Surface Coarse Fragments: few 2–10%, large pebbles 20–60mm, silcrete and petrified wood 

 Surface Condition: hard setting, periodic cracking 

Classifications: 

 ASC: Epicalcareous–epihypersodic, Epipedal, Brown, VERTOSOL, Slightly Gravelly, Fine, Medium Fine, Moderate 

 GSG: Brown clay PPF: Ug5.32 

Vegetation: 

 Tallest Stratum:  Mid-high open forest (6.01–12m) 
  Acacia harpophylla (brigalow) 

 Mid Stratum:  Very tall open shrubland (3.01–6m) 

  Acacia harpophylla (brigalow); Terminalia oblongata (yellowwood); Carissa ovata (currant bush, baroom bush);  
  Eremophila mitchellii (false sandalwood) 

 Lower Stratum:  Mid-high open tussock grassland (0.26–0.5m) 
  Panicum species; Sporobolus species; Sporobolus caroli (yakka grass, fairy grass); Heteropogon contortus (black  
  speargrass); Aristida species; Eragrostis species 

 Veg. Association:  Brigalow (VA1) – uncleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A1 0.00 to 0.05 Dark brown (10YR33) moist colour; fine sandy light medium clay; very few < 2% medium  
 pebbles 6–20mm subangular silcrete coarse fragments; moderate 2–5mm subangular blocky 
 parting to moderate <2mm granular structure; dry very firm; dry when sampled; clear to;  
 B21t 0.05 to 0.40 Dark brown (10YR33) to brown (10YR43) moist colours; fine sandy medium heavy clay; 
   very few < 2% medium pebbles 6–20mm subangular silcrete coarse fragments; moderate 
   10–20mm angular blocky or lenticular structure; very few < 2% fine <2mm calcareous soft 
   segregations; dry very strong; dry when sampled; diffuse to;  
 B22k 0.40 to 0.60 Strong brown (7.5YR46) moist colour; fine sandy medium clay; few 2–10% medium pebbles  
 6–20mm subangular coarse fragments (same as substrate material); strong 5–10mm angular  
 blocky structure; few 2–10% fine <2mm calcareous soft segregations; dry strong; dry when 
 sampled; clear to;  
 BC 0.60 to 0.70 Olive brown (2.5Y44) moist colour; fine sandy medium clay; abundant 50–90% large pebbles  
 20–60mm subangular coarse fragments (same as substrate material); moderate 5–10mm angular 
 blocky structure; dry strong; dry when sampled. 

 Effective Rooting Depth (ERD): 0.4 m (Cl >1000 ppm, ESP >20%) 

 Plant Available Water Capacity (PAWC): 65 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.05 7.4 0.06 26 18 7.1 5.5 0.24 0.55   1.3 1.29 0.50 7 46 10 35 10 0.51 0.040 0.953 0.023 

B21t 0.05 0.1 7.7 0.06 34 21 7.8 7.5 0.95 0.22   4.5 1.04 0.49 7 41 11 41 13 0.51 0.037 1.020 0.020 

0.1 0.2 8.3 0.21 116 26 8.0 11 2.2 0.20   8.5 0.73           

0.2 0.3 9 0.50 495 21 5.7 11 3.8 0.16   18.1 0.52 0.82 7 35 11 48 16 0.44 0.024 1.080 0.017 

0.3 0.4 9.2 0.56 592 21 5.3 11 4.2 0.11   20.0 0.48           

B22k 0.4 0.5 9.3 0.81 997 21 3.6 10 5.9 0.11   28.1 0.36           

0.5 0.6 9.3 0.90 1125 22 3.6 10 7.1 0.10   32.3 0.36 0.90 6 34 11 50 17 0.44 0.019 1.100 0.013 

BC 0.6 0.7 9.4 0.86 1087 19 3.1 8.8 5.6 0.10   29.5 0.35 0.89 12 35 13 43 15 0.44 0.017 1.170 0.014 
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9092 0 0.10 7.5 1.2 0.10 12 10 6 0.33 29 15 0.95 0.56 7 2 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9093 
Soil Name: Collawmar (Cm) 

 Location: 678901 mE 7486125 mN ZONE 55 
 Described By: Burgess, J Date: 12–Mar–1996 

Landscape: 

 Geology: TQa – unconsolidated sediments (sedimentary origins) Substrate Lithology: unconsolidated material (relict) 
 Landform Pattern: plain Element: plain 
 Runoff: slow Permeability: very slowly permeable 
 Microrelief: absent Microrelief Component: absent 
 Drainage: imperfectly drained Slope: 0.5 % 
 Surface Coarse Fragments: no coarse fragments 
 Surface Condition: firm 

Classifications: 

 ASC: Hypocalcic, Mottled–subnatric, Grey, SODOSOL, Very Thick, Non Gravelly, Loamy, Clayey, Very Deep 
 GSG: Solodized solonetz PPF: Dy5.33 

Vegetation: 

 Tallest Stratum:  Low open woodland (3.01–6m) 
  Eucalyptus populnea (poplar box) 

 Mid Stratum:  Tall open shrubland (1.01–3m) 

  Eucalyptus populnea (poplar box); Cassia brewsteri (Leichhardt bean, bean bush); Flindersia dissosperma (scrub  
  leopardwood); Carissa ovata (currant bush, baroom bush); Archidendropsis basaltica (dead finish) 

 Lower Stratum:  Tall tussock grassland (0.51–1m) 
  Cenchrus ciliaris (buffel grass); Heteropogon contortus (black speargrass) 

 Veg. Association:  Poplar box (VA20) – cleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A11 0.00 to 0.10 Dark brown (7.5YR32) moist colour; sandy loam; massive structure; dry firm; dry  
 when sampled; gradual to;  
 A12 0.10 to 0.50 Brown (7.5YR44) moist colour; sandy clay loam (light); massive structure; dry very  
 firm; dry when sampled; gradual to;  
 A2j 0.50 to 0.68 Sandy clay loam (light); very few < 2% medium pebbles 6–20mm subangular silcrete coarse  
 fragments; massive structure; common 10–20% medium 2–6mm ferromanganiferous  
 nodules; dry very firm; dry when sampled; abrupt to;  
 B21 0.68 to 1.00 Brown (10YR53) to greyish brown (2.5Y52) moist colours; many 20–50% coarse 15–30mm 
   prominent red, many 20–50% coarse 15–30mm prominent grey, common 10–20% medium 
   5–15mm distinct yellow mottles; sandy medium clay; moderate 100–200mm columnar parting 
   to moderate 10–20mm prismatic structure; common 10–20% medium 2–6mm manganiferous soft  
   segregations; dry very strong; dry when sampled; gradual to;  
 B22 1.00 to 1.30 Greyish brown (2.5Y52) moist colour; common 10–20% medium 5–15mm distinct yellow,  
 few 2–10% medium 5–15mm distinct red mottles; sandy medium clay; moderate  
 10–20mm prismatic structure; few 2–10% medium 2–6mm manganiferous soft segregations; 
 dry very strong; dry when sampled; gradual to;  
 B23k 1.30 to 1.50 Light brownish grey (2.5Y62) moist colour; very few < 2% medium 5–15mm distinct red, few 
 2–10% medium 5–15mm distinct yellow mottles; sandy medium clay; moderate  
 10–20mm angular blocky structure; very few < 2% medium 2–6mm calcareous soft  
 segregations, few 2–10% fine <2mm manganiferous soft segregations; dry strong; 
 dry when sampled. 

 Effective Rooting Depth (ERD): 1.5 m (maximum depth, no restrictions) 

 Plant Available Water Capacity (PAWC): 95 mm 

Analytical Data: 
 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A11 0 0.1 6.8 0.02 17 6 1.7 0.75 – 0.27   – 2.27 0.59 17 65 3 13 3 0.46 0.023 0.126 0.012 

A12 0.1 0.2 6.4 0.01 21 4 1.5 0.69 – 0.06   – 2.17           

0.2 0.3 6 0.01 6 5 1.8 1.00 – 0.03   – 1.80 0.49 15 65 6 16 4 0.31 0.015 0.107 0.009 

0.3 0.4 6.8 0.01 6 5 1.8 1.1 0.01 0.01   0.2 1.64           

0.4 0.5 7.2 0.02 7 5 1.9 1.4 0.02 0.02   0.4 1.36           

A2j 0.5 0.6 7.2 0.02 8 5 1.8 1.4 0.04 0.02   0.8 1.29 0.62 15 62 8 17 5 0.29 0.014 0.111 0.008 

0.6 0.68 7.3 0.02 8 4 1.4 1.0 0.05 0.01   1.3 1.40           

B21 0.68 0.8 7.7 0.07 49 12 4.4 3.7 1.1 0.06   9.2 1.19           

0.8 0.9 7.9 0.08 69 12 4.3 4.0 1.2 0.06   10.0 1.08 0.84 12 50 5 33 12 0.36 0.014 0.164 0.007 

0.9 1 8.1 0.09 85 12 3.9 4.2 1.4 0.06   11.7 0.93           

B22 1 1.1 8.3 0.10 105 13 4.3 4.6 1.6 0.06   12.3 0.93           

1.1 1.2 8.4 0.13 137 15 5.5 5.1 1.9 0.06   12.7 1.08 – 11 52 9 31 – 0.48 0.010 0.138 0.008 

1.2 1.3 8.4 0.16 159 15 5.4 5.6 2.1 0.07   14.0 0.96           

B23k 1.3 1.4 8.6 0.20 204 16 5.7 5.9 2.3 0.08   14.4 0.97           

1.4 1.5 8.8 0.27 250 20 6.7 7.0 3.1 0.09   15.5 0.96 0.85 10 52 9 33 12 0.61 0.007 0.091 0.009 
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 

Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9093 0 0.10 8.0 0.75 0.05 15 14 8 0.40 8 14 0.32 0.20 5 29 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9094 
Soil Name: Battery (Bx) 

 Location: 693861 mE 7486028 mN ZONE 55 

 Described By: Burgess, J Date: 13–Mar–1996 

Landscape: 

 Geology: Tba – partially altered Tertiary basalt Substrate Lithology: basalt 

 Landform Pattern: plain Element: plain 

 Runoff: slow Permeability: slowly permeable 

 Microrelief: absent Microrelief Component: absent 

 Drainage: moderately well drained Slope: 0.5 % 

 Surface Coarse Fragments: very few < 2%, medium pebbles 6–20mm, silcrete 

 Surface Condition: periodic cracking, self-mulching, recently cultivated 

Classifications: 

 ASC: Epicalcareous–epihypersodic, Self-mulching, Brown, VERTOSOL, Non Gravelly, Medium Fine, Very Fine, Very Deep 

 GSG: Brown clay PPF: Ug5.34 

Vegetation: 

  Lower Stratum:  Very tall tussock grassland (1.01–3m) 

  Sorghum bicolor (forage sorghum, grain sorghum); Cenchrus ciliaris (buffel grass); Salsola kali (soft roly-poly) 

 Veg. Association:  Brigalow (VA1) – cleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 AP1 0.00 to 0.04 Dark brown (7.5YR33) moist colour; fine sandy medium clay; very few < 2% medium pebbles  
 6–20mm subangular silcrete coarse fragments; strong <2mm granular structure; dry very  
 weak; dry when sampled; clear to;  
 AP2 0.04 to 0.20 Dark brown (7.5YR33) moist colour; medium heavy clay; weak 5–10mm lenticular structure;  
 dry strong; dry when sampled; clear to;  
 B21 0.20 to 0.50 Dark brown (7.5YR34) moist colour; medium heavy clay; strong 5–10mm lenticular structure;  
 very few < 2% fine <2mm calcareous soft segregations; dry very strong; dry when sampled;  
 gradual to;  
 B22k 0.50 to 1.00 Dark brown (7.5YR34) moist colour; medium heavy clay; strong 10–20mm lenticular structure;  
 few 2–10% fine <2mm calcareous nodules, very few < 2% fine <2mm calcareous soft 
 segregations; moderately moist strong; moderately moist when sampled; diffuse to;  
 B23 1.00 to 1.20 Dark yellowish brown (10YR44) moist colour; medium heavy clay; moderate 10–20mm lenticular 
   parting to moderate 2–5mm polyhedral structure; moderately moist strong; moderately moist when  
   sampled; clear to;  
 BC? 1.20 to 1.50 Dark yellowish brown (10YR46) moist colour; medium clay; abundant 50–90% weathered basalt 
   and common 10–20% medium pebbles 6–20mm subangular silcrete coarse fragments; strong 
   2–5mm polyhedral structure; moderately moist strong; moderately moist when sampled. 

 Effective Rooting Depth (ERD): 0.7 m (Cl >1000 ppm, ESP >20%, EC 1:5 >1.0 dS/m) 

 Plant Available Water Capacity (PAWC): 105 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

AP1 0 0.04 8 0.12 17 34 17 11 0.60 0.76   1.8 1.55 0.44 7 26 14 54 16 0.63 0.047 0.253 0.028 

AP2 0.04 0.1 8.1 0.11 15 34 17 10 0.88 0.39   2.6 1.70 0.38 6 26 14 56 17 0.61 0.047 0.273 0.030 

0.1 0.2 8.5 0.20 8 33 15 12 1.7 0.20   5.2 1.25           

B21 0.2 0.3 8.9 0.30 40 32 12 14 2.6 0.13   8.1 0.86 0.46 7 25 13 57 18 0.56 0.035 0.248 0.032 

0.3 0.4 9 0.36 132 33 13 15 3.6 0.13   10.9 0.87           

0.4 0.5 9 0.60 398 31 9.6 15 4.7 0.14   15.2 0.64           

B22k 0.5 0.6 8.9 0.83 701 31 8.2 15 5.6 0.16   18.1 0.55 0.64 6 24 12 58 19 0.53 0.032 0.234 0.045 

0.6 0.7 8.9 1.00 905 32 9.6 16 6.0 0.16   18.8 0.60           

0.7 0.8 8.9 1.15 1095 32 6.8 16 6.4 0.16   20.0 0.43           

0.8 0.9 8.8 1.20 1276 33 6.9 17 6.5 0.17   19.7 0.41 0.62 5 22 13 61 20 0.54 0.029 0.253 0.048 

0.9 1 8.8 1.15 1291 32 6.5 16 6.3 0.15   19.7 0.41           

B23 1 1.1 8.5 1.03 1234 30 4.9 16 6.7 0.16   22.3 0.31           

1.1 1.2 8.5 0.92 1125 28 4.6 14 5.5 0.14   19.6 0.33 – 12 27 12 51 – 0.55 0.034 0.289 0.041 

BC? 1.2 1.3 8.3 0.88 1037 26 4.4 15 5.4 0.17   20.8 0.29           

1.3 1.4 8.1 0.80 964 24 3.2 13 4.8 0.10   20.0 0.25           

1.4 1.5 8.1 0.83 981 24 3.1 13 5.2 0.11   21.7 0.24 0.93 23 25 13 40 15 0.60 0.053 0.323 0.040 
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9094 0 0.10 7.9 1.2 0.09 13 10 14 0.26 26 15 1.8 0.51 10 4 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9095 
Soil Name: Bellarine (Bz) 

 Location: 692764 mE 7484799 mN ZONE 55 

 Described By: Burgess, J Date: 13–Mar–1996 

Landscape: 

 Geology: Tbd – deeply weathered Tertiary basalt Substrate Lithology: petroreticulite 

 Landform Pattern: plateau Element: scarp 

 Runoff: rapid Permeability: moderately permeable 

 Microrelief: absent Microrelief Component: absent 

 Drainage: well drained Slope: 20 % 

 Surface Coarse Fragments: abundant 50–90%, large pebbles, cobbles and outcrop 20–>200mm, petroreticulite 

 Surface Condition: soft 

Classifications: 

 ASC: Acidic, Petroferric, Leptic, RUDOSOL, Very Gravelly, Clay Loamy, Very Shallow 

 GSG: Lithosol PPF: Um5.51 

Vegetation: 

 Tallest Stratum:  Tall open forest (12.01–20m) 

  Acacia catenulata (bendee) 

 Mid Stratum:  Tall sparse shrubland (1.01–3m) 
  Acacia catenulata (bendee) 

 Veg. Association:  Bendee (VA30) – uncleared 

Profile Morphology: 

  Horizon Depth (m) Description 

 A1 0.00 to 0.05 Dark brown (7.5YR33) moist colour; sandy clay loam; common 10–20% medium pebbles  
 6–20mm subangular coarse fragments (same as substrate material); massive structure; dry  
 weak; dry when sampled; clear to;  
 A3 0.05 to 0.20 Dark brown (7.5YR34) moist colour; fine sandy clay loam; common 10–20% medium pebbles 
 6–20mm subangular coarse fragments (same as substrate material); massive structure; dry  
 weak; dry when sampled. 

 Effective Rooting Depth (ERD): 0.2 m (R horizon) 

 Plant Available Water Capacity (PAWC): 25 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.05 4.7 0.10 47 3 1.4 0.46 0.09 0.41 1.0 1.1 3.0 3.04 0.49 24 47 7 21 7 0.14 0.036 0.834 0.027 

A3 0.05 0.1 4.5 0.09 38 4 1.3 0.48 0.07 0.38 1.7 1.8 1.8 2.71 0.46 22 39 12 26 10 0.15 0.040 0.915 0.032 

0.1 0.2 4.5 0.04 16 4 0.47 0.32 0.03 0.31 3.0 3.1 0.8 1.47 – – – – – – – – – – 
 

 # ECEC/Aqueous Cations @ pH 7 [Methods 15J1,15A1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9095 0 0.10 4.8 2.6 0.18 14 11 6 0.35 100 6 0.16 0.38 22 16 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9096 
Soil Name: Bellarine (Bz) 

 Location: 693751 mE 7482658 mN ZONE 55 

 Described By: Burgess, J Date: 13–Mar–1996 

Landscape: 

 Geology: Tbd – deeply weathered Tertiary basalt Substrate Lithology: petroreticulite 
 Landform Pattern: rise Element: scarp 
 Runoff: rapid Permeability: moderately permeable 

 Microrelief: absent Microrelief Component: absent 

 Drainage: well drained Slope: 30 % 

 Surface Coarse Fragments: abundant 50–90%, large pebbles, cobbles, stones and outcrop 20–>600mm, petroreticulite 

 Surface Condition: soft 

Classifications: 

 ASC: Acidic, Paralithic, Leptic, RUDOSOL, Very Gravelly, Clay Loamy, Shallow 

 GSG: Lithosol PPF: Um5.51 

Vegetation: 

 Tallest Stratum:  Tall open woodland (12.01–20m) 

  Eucalyptus thozetiana (yapunyah); Acacia catenulata (bendee); Eucalyptus cambageana (Dawson gum, blackbutt) 

 Mid Stratum:  Tall isolated shrubs (1.01–3m) 
  Acacia catenulata (bendee); Erythroxylum australe (cocaine tree); Carissa ovata (currant bush, baroom bush) 

 Lower Stratum:  Low sparse tussock grassland (<0.25) 
  Aristida species 

 Veg. Association:  Yapunyah (VA24) – uncleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A1 0.00 to 0.10 Very dark greyish brown (10YR32) moist colour; clay loam, fine sandy (heavy); many 20–50%  
 medium pebbles 6–20mm subangular coarse fragments (same as substrate material); weak 
 5–10mm subangular blocky parting to massive structure; dry weak; dry when sampled; clear to;  
 A3 0.10 to 0.30 Dark greyish brown (10YR42) moist colour; fine sandy light clay; common 10–20% medium  
 pebbles 6–20mm subangular coarse fragments (same as substrate material); massive  
 structure; dry weak; dry when sampled; clear to;  
 C1 0.30 to 0.60 Brown (7.5YR44) moist colour; common 10–20% medium 5–15mm distinct pale mottles;  
 fine sandy light medium clay; abundant 50–90% medium pebbles 6–20mm subangular same  
 as substrate material coarse fragments; dry very firm; dry when sampled; clear to;  
 C2 0.60 to 0.70 Yellowish red (5YR46) moist colour; many 20–50% medium 5–15mm distinct pale  
 mottles; very abundant > 90% medium pebbles 6–20mm subangular coarse fragments (same as 
 substrate material). 

 Effective Rooting Depth (ERD): 0.3 m (C horizon, subsoil pH <5.5) 

 Plant Available Water Capacity (PAWC): 35 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.1 5.3 0.04 20 7 3.6 2.7 0.08 0.41 0.30 0.30 1.1 1.33 0.30 32 32 9 23 9 0.30 0.052 1.000 0.027 

A3 0.1 0.2 4.8 0.04 17                    

0.2 0.3 4.7 0.04 16 9 1.9 2.5 0.15 0.32 3.7 3.8 1.7 0.76 0.48 20 18 17 44 15 0.20 0.037 0.977 0.026 

C1 0.3 0.4 4.6 0.05 21                    

0.4 0.5 4.6 0.05 23                    

0.5 0.6 4.6 0.04 25 10 0.50 2.1 0.21 0.32 6.3 6.4 2.1 0.24 0.50 12 12 24 50 17 0.20 0.032 1.340 0.024 

C2 0.6 0.7 4.7 0.05 28 9 0.24 1.9 0.23 0.32 6.5 6.6 2.6 0.13 0.63 19 12 21 47 18 0.19 0.035 1.380 0.026 
 

 # ECEC/Aqueous Cations @ pH 7 [Methods 15J1,15A1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9096 0 0.10 4.9 1.8 0.09 19 14 9 0.40 75 8 0.33 0.66 8 6 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9097 
Soil Name: Middlemount (Mi) 

 Location: 671994 mE 7476222 mN ZONE 55 

 Described By: Burgess, J Date: 14–Mar–1996 

Landscape: 

 Geology: Ki – acid to intermediate Cretaceous intrusives  Substrate Lithology: syenite 

  (trachyte, syenite) 

 Landform Pattern: hill Element: hillslope 

 Runoff: rapid Permeability: moderately permeable 

 Microrelief: absent Microrelief Component: absent 

 Drainage: well drained Slope: 15 % 

 Surface Coarse Fragments: many 20–50%, large pebbles, cobbles,stones and outcrop 20–>600mm, syenite 

 Surface Condition: hard setting 

Classifications: 

 ASC: Melanic, Eutrophic, Red, DERMOSOL, Medium, Very Gravelly, Clay Loamy, Clayey, Moderate 

 GSG: Red podzolic soil PPF: Dr2.12 

Vegetation: 

 Tallest Stratum:  Tall open woodland (12.01–20m) 
  Eucalyptus crebra (narrow-leaved ironbark); Corymbia erythrophloia (gum-topped bloodwood, variable-barked bloodwood);  
  Corymbia dallachyana (ghost gum); Corymbia clarksoniana (long-fruited bloodwood) 

 Mid Stratum:  Low open woodland (3.01–6m) 
  Petalostigma pubescens (quinine tree) 

 Lower Stratum:  Tall tussock grassland (0.51–1m) 
  Themeda triandra (kangaroo grass); Cymbopogon refractus (barbed-wire grass); Heteropogon contortus (black speargrass) 

 Veg. Association:  Ironbark–bloodwood–ghost gum (clay soil association) (VA43) – uncleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A1 0.00 to 0.20 Dark brown (7.5YR32) moist colour; clay loam; few 2–10% large pebbles 20–60mm  
 subangular coarse fragments (same as substrate material); moderate 2–5mm angular blocky  
 structure; dry firm; dry when sampled; abrupt to;  
 B2t 0.20 to 0.40 Yellowish red (5YR46) moist colour; light medium clay; few 2–10% small pebbles 2–6mm  
 subangular coarse fragments (same as substrate material); moderate 2–5mm polyhedral  
 structure; dry firm; dry when sampled; clear to;  
 BC 0.40 to 0.70 Red (2.5YR46) moist colour; light clay; many 20–50% small pebbles 2–6mm subangular  
 coarse fragments (same as substrate material); moderate 2–5mm polyhedral structure; dry  
 firm; dry when sampled; gradual to;  
 C 0.70 to 0.80 Pink (7.5YR74) moist colour; many 20–50% fine < 5mm distinct red mottles; loamy coarse  
 sand; very abundant > 90% medium pebbles 6–20mm subangular coarse fragments (same as 
 substrate material); weak 5–10mm angular blocky or polyhedral structure; dry very firm; dry  
 when sampled. 

 Effective Rooting Depth (ERD): 0.7 m (maximum depth, no restrictions) 

 Plant Available Water Capacity (PAWC): 60 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.1 6.5 0.06 29 10 6.4 2.9 0.04 1.1   0.4 2.21 0.45 26 30 16 27 11 0.37 0.063 4.460 0.026 

0.1 0.2 6.6 0.02 12                    

B2t 0.2 0.3 6.5 0.02 11 7 3.1 3.1 0.07 0.69   1.0 1.00 0.39 25 28 17 31 11 0.23 0.051 4.370 0.014 

0.3 0.4 6.4 0.02 15                    

BC 0.4 0.5 6.2 0.02 16                    

0.5 0.6 6.3 0.02 22 8 2.1 5.3 0.12 0.21   1.5 0.40 0.38 38 22 11 29 11 0.28 0.054 3.970 0.010 

0.6 0.7 6.5 0.02 26                    

C 0.7 0.8 6.3 0.03 58 7 1.2 5.8 0.29 0.16   4.1 0.21 0.56 46 23 12 19 – 0.37 0.051 4.250 0.007 
 

 # ECEC/Aqueous Cations @ pH 7 [Methods 15J1,15A1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9097 0 0.10 6.2 1.8 0.13 13 26 17 0.73 32 98 0.22 3.7 6 16 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9098 
Soil Name: Stateschool (Ss) 
 Location: 684060 mE 7482820 mN ZONE 55 
 Described By: Burgess, J Date: 14–Mar–1996 

Landscape: 
 Geology: Pw – sandstone, siltstone or mudstone of the  Substrate Lithology: sandstone 

  Blackwater Group (undifferentiated); often  
  calcareous 
 Landform Pattern: plain Element: plain 
 Runoff: slow Permeability: slowly permeable 
 Microrelief: absent Microrelief Component: absent 
 Drainage: moderately well drained Slope: 1 % 
 Surface Coarse Fragments: no coarse fragments 
 Surface Condition: hard setting 

Classifications: 
 ASC: Calcic, Subnatric, Black, SODOSOL, Medium, Non Gravelly, Clay Loamy, Clayey, Deep 
 GSG: Solodic PPF: Dd1.33 

Vegetation: 
 Mid Stratum:  Low open shrubland (0.26–0.5m) 
  Acacia harpophylla (brigalow); Eucalyptus cambageana (Dawson gum, blackbutt); Capparis lasiantha (nipan); Carissa ovata  
  (currant bush, baroom bush); Alectryon diversifolius (scrub holly) 

 Lower Stratum:  Tall tussock grassland (0.51–1m) 
  Cenchrus ciliaris (buffel grass); Chloris gayana (rhodes grass); Bothriochloa species 

 Veg. Association:  Brigalow–Dawson gum (VA5) – cleared 

Profile Morphology: 
  Horizon Depth (m) Description 
 A1 0.00 to 0.10 Dark brown (10YR33) moist colour; fine sandy clay loam; weak 10–20mm platy parting to massive 
   structure; dry firm; dry when sampled; clear to;  
 A2j 0.10 to 0.15 Dark greyish brown (10YR42) moist colour, light brownish grey (10YR62) dry colour; fine sandy 
   clay loam; weak 5–10mm subangular blocky structure; dry very firm; dry when sampled; abrupt to;  
 B21t 0.15 to 0.40 Very dark greyish brown (10YR32) moist colour; fine sandy medium clay; few 2–10% medium 
 pebbles 6–20mm subangular silcrete coarse fragments; moderate 10–20mm angular blocky  
 structure; very few < 2% fine <2mm calcareous soft segregations; dry  
 strong; dry when sampled; gradual to;  
 B22k 0.40 to 0.90 Strong brown (7.5YR46) to yellowish brown (10YR56) moist colours; fine sandy medium clay; 
   few 2–10% medium pebbles 6–20mm subangular coarse fragments (same as substrate material); 
   moderate 10–20mm polyhedral structure; few 2–10% coarse 6–20mm calcareous soft segregations, 
   few 2–10% medium 2–6mm calcareous nodules; dry strong; dry when sampled; diffuse to;  
 BC 0.90 to 1.50 Light olive brown (2.5Y56) moist colour; common 10–20% coarse 15–30mm distinct grey  
 mottles; fine sandy light medium clay; many 20–50% large pebbles 20–60mm subangular  
 coarse fragments (same as substrate material); weak 10–20mm polyhedral structure; very few < 
 2% fine <2mm manganiferous veins; dry very strong; dry when  
 sampled; clear to;  
 C 1.50 to 1.60 Yellowish brown (10YR58) moist colour; many 20–50% medium 5–15mm distinct grey  
 mottles; fine sandy light clay; very abundant > 90% large pebbles 20–60mm subangular same  
 as substrate material coarse fragments; massive structure; few 2–10% fine <2mm  
 manganiferous veins; dry rigid; dry when sampled. 

 Effective Rooting Depth (ERD): 0.3 m (ESP >20%) 

 Plant Available Water Capacity (PAWC): 40 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.1 6.7 0.03 15 15 7.0 2.6 0.08 0.29   0.5 2.69 0.45 6 65 8 20 7 0.75 0.043 0.733 0.023 

A2j 0.1 0.15 7.4 0.04 38 13 7.4 3.1 0.32 0.13   2.5 2.39           

B21t 0.15 0.2 8.4 0.09 30 18 7.1 6.6 1.5 0.17   8.3 1.08           

0.2 0.3 8.8 0.13 53 22 7.8 10 3.0 0.18   13.6 0.78 0.79 4 52 9 37 13 0.59 0.024 0.991 0.016 

0.3 0.4 9.4 0.46 357 20 4.3 11 4.4 0.17   22.0 0.39           

B22k 0.4 0.5 9.3 0.91 975 18 2.9 10 5.7 0.22   31.7 0.29           

0.5 0.6 9.3 1.23 1561 18 2.0 9.8 6.7 0.18   37.2 0.20 0.92 5 53 9 34 16 0.53 0.020 0.971 0.025 

0.6 0.7 9.3 1.55 2014 17 1.9 9.2 7.8 0.18   45.9 0.21           

0.7 0.8 9.3 1.73 2337 18 1.6 9.3 8.6 0.17   47.8 0.17           

0.8 0.9 9.2 1.66 2276 18 1.6 9.3 9.2 0.14   51.1 0.17 0.92 4 51 10 37 16 0.49 0.021 1.300 0.029 

BC 0.9 1 9.3 1.40 1983 20 1.4 9.4 10.0 0.13   50.0 0.15           

1 1.1 9.4 1.31 1917 13 1.0 9.1 11 0.10   84.6 0.11           

1.1 1.2 9.2 1.32 1945 18 1.4 9.4 8.8 0.18   48.9 0.15 – 3 48 11 40 – 0.45 0.019 1.710 0.019 

1.2 1.3 8.9 1.32 1955 18 1.6 9.4 9.4 0.16   52.2 0.17           

1.3 1.4 8.7 1.27 1945 17 1.4 9.0 9.2 0.17   54.1 0.16           

1.4 1.5 8.6 1.19 1830 16 2.3 8.5 9.3 0.14   58.1 0.27 – – – – – – – – – – 

C 1.5 1.6 8.5 1.29 1964 19 0.91 9.6 10 0.14   52.6 0.09 0.98 4 43 16 40 17 0.48 0.018 1.860 0.014 
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9098 0 0.10 6.6 1.2 0.08 15 17 8 0.20 54 36 0.76 0.70 4 1 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9099 
Soil Name: Pomegranate shallow phase (PgSp) 

 Location: 696914 mE 7473866 mN ZONE 55 
 Described By: Burgess, J Date: 20–Mar–1996 

Landscape: 

 Geology: Ta – deeply weathered Tertiary sedimentary  Substrate Lithology: altered detrital sedimentary rock (unidentified) 
  rocks (ferricrete, reticulite, petroreticulite) 
 Landform Pattern: pediment Element: plain 
 Runoff: slow Permeability: very slowly permeable 
 Microrelief: absent Microrelief Component: Absent 
 Drainage: imperfectly drained Slope: 1 % 
 Surface Coarse Fragments: common 10–20%, medium to large pebbles 6–60mm, silcrete 
 Surface Condition: hard setting, periodic cracking 

Classifications: 

 ASC: Episodic, Epipedal, Brown, VERTOSOL, Gravelly, Medium Fine, Medium Fine, Very Deep 
 GSG: Brown clay PPF: Ug5.32 

Vegetation: 

 Mid Stratum:  Low open shrubland (0.26–0.5m) 
  Acacia harpophylla (brigalow); Eucalyptus thozetiana (yapunyah) 

 Lower Stratum:  Tall tussock grassland (0.51–1m) 
  Chloris species; Sporobolus species; Paspalidium caespitosum (brigalow grass); Portulaca oleracea (pigweed, purslane);  
  Enchylaena tomentosa (ruby saltbush, barrier saltbush); Cenchrus ciliaris (buffel grass); Sclerolaena tetracuspis (brigalow 
  burr) 

 Veg. Association:  Brigalow–yapunyah (VA40) – cleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A1 0.00 to 0.10 Dark brown (10YR33) moist colour; fine sandy clay; very few < 2% medium pebbles 6–20mm  
 subangular silcrete coarse fragments; moderate 5–10mm subangular blocky structure; dry  
 very firm; dry when sampled; clear to;  
 B21 0.10 to 0.60 Olive brown (2.5Y44) to light olive brown (2.5Y54) moist colours; fine sandy medium clay, 
   heavy; moderate 10–20mm lenticular structure; dry strong; dry when sampled; gradual to;  
 B22 0.60 to 1.10 Yellowish brown (10YR56) moist colour; fine sandy medium clay; very few < 2% medium  
 pebbles 6–20mm subangular coarse fragments (same as substrate material); moderate 10–20mm 
 angular blocky structure; dry very strong; dry when sampled; clear to;  
 BC 1.10 to 1.50 Yellowish brown (10YR56) to light olive brown (2.5Y54) moist colours; many 20–50% coarse 
   15–30mm prominent grey, common 10–20% coarse 15–30mm distinct yellow mottles; 
   fine sandy medium clay; many 20–50% medium pebbles 6–20mm subangular coarse fragments 
   (same as substrate material); weak 10–20mm polyhedral structure; dry very strong; dry when 
   sampled. 

 Effective Rooting Depth (ERD): 0.2 m (ESP >20%) 

 Plant Available Water Capacity (PAWC): 40 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.1 7.2 0.29 352 20 4.7 9.2 2.0 0.25   10.0 0.51 0.68 6 30 14 48 13 0.42 0.061 0.732 0.030 

B21 0.1 0.2 8.1 0.37 452 19 3.9 9.4 3.6 0.14   18.9 0.41           

0.2 0.3 8.2 0.62 816 20 4.5 8.9 5.1 0.15   25.5 0.51 0.97 6 31 12 49 15 0.41 0.046 0.620 0.028 

0.3 0.4 8.4 1.08 1625 18 4.0 7.6 6.7 0.11   37.2 0.53           

0.4 0.5 8.4 1.46 2369 18 3.3 6.3 7.2 0.12   40.0 0.52           

0.5 0.6 8.2 1.67 2830 18 1.6 5.9 7.7 0.13   42.8 0.27 0.96 5 33 17 48 15 0.38 0.043 0.679 0.021 

B22 0.6 0.7 8.2 1.69 2807 14 1.5 5.5 7.0 0.18   50.0 0.27           

0.7 0.8 8.2 1.60 2665 16 1.3 5.0 7.3 0.14   45.6 0.26           

0.8 0.9 8 1.61 2704 14 0.88 4.4 6.2 0.16   44.3 0.20 0.95 7 34 17 44 16 0.32 0.073 0.789 0.017 

0.9 1 8.1 1.50 2511 14 0.55 4.4 6.4 0.17   45.7 0.13           

1 1.1 8.1 1.41 2340 12 1.0 4.0 6.3 0.18   52.5 0.25           

BC 1.1 1.2 8.1 1.41 2312 14 1.4 4.1 6.5 0.18   46.4 0.34 – 5 35 17 44 – 0.32 0.079 0.935 0.013 

1.2 1.3 8.1 1.36 2165 12 1.1 4.0 6.3 0.17   52.5 0.28           

1.3 1.4 8.2 1.27 2042 12 0.44 3.8 5.8 0.17   48.3 0.12           

1.4 1.5 8.2 1.30 2061 14 0.42 3.9 6.1 0.19   43.6 0.11 – – – – – – – – – – 
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9099 0 0.10 6.8 1.6 0.10 16 19 15 0.27 82 10 1.90 0.81 12 1 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9100 
Soil Name: Adeline (Ad) 

 Location: 691412 mE 7457175 mN ZONE 55 

 Described By: Burgess, J Date: 20–Mar–1996 

Landscape: 

 Geology: Pw – sandstone, siltstone or mudstone of the  Substrate Lithology: sandstone 

  Blackwater Group (undifferentiated); often  
  calcareous 

 Landform Pattern: rise Element: hillslope 

 Runoff: slow Permeability: slowly permeable 

 Microrelief: absent Microrelief Component: absent 

 Drainage: moderately well drained Slope: 1 % 

 Surface Coarse Fragments: common 10–20%, large pebbles 20–60mm, sandstone; few 2–10%, cobbles 60–200mm, sandstone 

 Surface Condition: hard setting 

Classifications: 

 ASC: Vertic, Mesonatric, Brown, SODOSOL, Medium, Moderately Gravelly, Clay Loamy, Clayey, Moderate 

 GSG: Solodic PPF: Db1.33 

Vegetation: 

  Mid Stratum:  Mid-high isolated shrubs (0.51–1m) 
  Eucalyptus crebra (narrow-leaved ironbark); Cassia brewsteri (Leichhardt bean, bean bush); Alectryon diversifolius (scrub 
  holly); Atalaya hemiglauca (whitewood) 

 Lower Stratum:  Tall open tussock grassland (0.51–1m) 
  Bothriochloa species; Heteropogon contortus (black speargrass); Themeda triandra (kangaroo grass); Aristida species 

 Veg. Association:  Narrow-leaved ironbark (VA12) – cleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A1 0.00 to 0.15 Very dark greyish brown (10YR32) moist colour; clay loam, fine sandy; many 20–50%  
 medium pebbles 6–20mm subangular sandstone coarse fragments; moderate 10–20mm 
 subangular blocky parting to massive structure; dry very firm; dry when sampled; clear to;  
 A2j 0.15 to 0.25 Dark greyish brown (10YR42) moist colour, very pale brown (10YR73) dry colour; fine 
   sandy clay loam; common 10–20% medium pebbles 6–20mm subangular sandstone coarse 
   fragments; massive structure; dry firm; dry when sampled; abrupt to;  
 B21t 0.25 to 0.40 Dark brown (10YR33) moist colour; heavy clay; very few < 2% medium pebbles 6–20mm  
 subangular sandstone coarse fragments; moderate 10–20mm lenticular structure; dry very  
 strong; dry when sampled; clear to;  
 B22k 0.40 to 0.70 Dark yellowish brown (10YR44) to olive brown (2.5Y44) moist colours; medium heavy clay; 
   strong 5–10mm lenticular structure; common 10–20% coarse 6–20mm calcareous soft 
   segregations, few 2–10% fine <2mm calcareous nodules; dry very strong; 
   dry when sampled. 

 Effective Rooting Depth (ERD): 0.5 m (ESP >20%) 

 Plant Available Water Capacity (PAWC): 55 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.1 6.7 0.03 20 20 8.5 2.7 – 0.50   – 3.15 0.72 16 43 14 24 10 0.83 0.032 0.815 0.019 

0.1 0.15 6.6 0.01 11 16 5.3 2.3 0.02 0.28   0.1 2.30           

A2j 0.15 0.25 6.9 0.02 12 12 5.3 1.8 0.28 0.09   2.3 2.94 0.89 18 48 16 18 7 0.67 0.017 0.651 0.009 

B21t 0.25 0.3 7.8 0.09 61 27 13 5.3 3.8 0.13   14.1 2.45 0.77 9 24 8 58 18 0.47 0.017 0.955 0.014 

0.3 0.4 8.4 0.18 142 31 16 6.6 5.2 0.15   16.8 2.42           

B22k 0.4 0.5 8.8 0.35 234 33 16 7.2 6.1 0.13   18.5 2.22           

0.5 0.6 9 0.48 342 31 17 6.9 6.5 0.12   21.0 2.46 0.80 6 18 8 69 22 0.45 0.012 1.080 0.015 

0.6 0.7 9 0.51 378 29 13 6.2 6.5 0.12   22.4 2.10           
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9100 0 0.10 7.0 1.2 0.08 14 11 7 0.54 40 41 0.69 0.31 8 3 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9101 
Soil Name: Thirteenmile (Tt) 

 Location: 667729 mE 7475583 mN ZONE 55 

 Described By: Burgess, J Date: 21–Mar–1996 

Landscape: 

 Geology: Qa – Quaternary alluvium (associated with  Substrate Lithology: unconsolidated material (alluvial) 

  current streams) 

 Landform Pattern: plain Element: swamp 

 Runoff: no runoff Permeability: very slowly permeable 

 Microrelief: absent Microrelief Component: absent 

 Drainage: poorly drained Slope: 0.5 % 

 Surface Coarse Fragments: no coarse fragments 

 Surface Condition: hard setting 

Classifications: 

 ASC: Eutrophic, Mottled–subnatric, Grey, SODOSOL, Medium, Non Gravelly, Loamy, Clayey, Very Deep 

 GSG: Solodic PPF: Dy5.43 

Vegetation: 

 Tallest Stratum:  Tall open woodland (12.01–20m) 
  Eucalyptus tereticornis (blue gum, forest red gum); Corymbia tessellaris (carbeen, Moreton Bay ash); Eucalyptus  
  populnea (poplar box) 

 Veg. Association:  Bue gum (VA21) – uncleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A1j 0.00 to 0.05 Very dark greyish brown (10YR32) moist colour; sandy loam, sapric; massive structure;  
 moderately moist weak; moderately moist when sampled; clear to;  
 A2e 0.05 to 0.15 Dark greyish brown (10YR42) moist colour, light grey (10YR72) dry colour; fine sandy 
   clay loam; weak 10–20mm subangular blocky parting to massive structure; dry very firm; 
   dry when sampled; abrupt to;  
 B21t 0.15 to 0.50 Greyish brown (10YR52) moist colour; many 20–50% fine < 5mm distinct orange mottles;  
 sandy medium clay; moderate 100–200mm columnar parting to moderate 10–20mm angular 
 blocky structure; dry very strong; dry when sampled; gradual to;  
 B22 0.50 to 1.10 Greyish brown (2.5Y52) moist colour; few 2–10% medium 5–15mm distinct orange, few  
 2–10% medium 5–15mm distinct dark mottles; sandy light medium clay; moderate  
 10–20mm angular blocky structure; dry strong; dry when sampled; gradual to;  
 B23 1.10 to 1.50 Light brownish grey (2.5Y62) moist colour; many 20–50% coarse 15–30mm prominent  
 orange mottles; sandy light medium clay; weak 10–20mm angular blocky structure; few  
 2–10% fine <2mm manganiferous veins; dry strong; dry when sampled. 

 Effective Rooting Depth (ERD): 0.7 m (ESP >20% approx., profile salinity in equilibrium) 

 Plant Available Water Capacity (PAWC): 70 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1j 0 0.05 5.6 0.10 38 14 2.8 1.0 0.01 0.59   0.1 2.80 0.50 11 63 10 17 7 0.82 0.023 0.252 0.027 

A2e 0.05 0.15 6.4 0.02 16 6 1.4 0.61 – 0.23   – 2.30 0.44 20 64 6 10 3 0.60 0.013 0.189 0.013 

B21t 0.15 0.2 6.4 0.04 16 18 4.0 2.9 1.1 0.53   6.1 1.38           

0.2 0.3 6.6 0.04 18 16 4.7 2.6 1.1 0.34   6.9 1.81 0.84 23 47 1 30 11 0.53 0.016 0.357 0.009 

0.3 0.4 6.8 0.06 27 14 4.3 2.8 1.4 0.30   10.0 1.54           

0.4 0.5 6.8 0.09 63 14 4.3 3.2 2.0 0.29   14.3 1.34           

B22 0.5 0.6 7.3 0.11 93 16 4.1 3.0 2.1 0.24   13.1 1.37 0.93 21 49 1 30 12 0.53 0.011 0.373 0.007 

0.6 0.7 7.7 0.14 131 16 4.8 3.7 2.9 0.26   18.1 1.30           

0.7 0.8 8 0.17 182 16 6.0 3.9 3.1 0.26   19.4 1.54           

0.8 0.9 8.2 0.19 213 18 5.0 4.1 3.5 0.24   19.4 1.22 0.89 19 49 4 29 13 0.62 0.012 0.394 0.006 

0.9 1 8.4 0.19 225 16 5.1 3.9 3.1 0.21   19.4 1.31           

1 1.1 8.6 0.19 214 16 4.8 3.8 3.0 0.19   18.8 1.26           

B23 1.1 1.2 8.7 0.19 215 16 5.1 4.9 3.5 0.23   21.9 1.04 0.99 20 52 4 24 11 0.67 0.011 0.384 0.006 

1.2 1.3 8.7 0.18 204 16 6.1 4.4 3.5 0.23   21.9 1.39           

1.3 1.4 8.8 0.16 191 14 5.2 3.8 2.9 0.21   20.7 1.37           

1.4 1.5 8.9 0.15 164 16 5.7 3.9 2.8 0.18   17.5 1.46 – – – – – – – – – – 
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9101 0 0.10 7.1 1.4 0.08 17 9 5 0.32 108 11 0.39 0.25 10 6 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9102 
Soil Name: Bluchers (Bc) 

 Location: 668053 mE 7472397 mN ZONE 55 

 Described By: Burgess, J Date: 21–Mar–1996 

Landscape: 

 Geology: Qa – Quaternary alluvium (associated with  Substrate Lithology: unconsolidated material (alluvial) 

  current streams) 

 Landform Pattern: alluvial plain Element: backplain 

 Runoff: very slow Permeability: slowly permeable 

 Microrelief: normal gilgai – VI 0.1 m, HI 8 m Microrelief Component: shelf 

 Drainage: moderately well drained Slope: 0.2 % 

 Surface Coarse Fragments: no coarse fragments 

 Surface Condition: hard setting, periodic cracking 

Classifications: 

 ASC: Endohypersodic, Epipedal, Black, VERTOSOL, Non Gravelly, Medium Fine, Medium Fine, Moderate 

 GSG: Black earth PPF: Ug5.17 

Vegetation: 

 Tallest Stratum:  Tall isolated trees (12.01–20m) 
  Eucalyptus populnea (poplar box) 

 Lower Stratum:  Tall closed tussock grassland (0.51–1m) 
  Bothriochloa species 

 Veg. Association:  Bothriochloa grassland (VA27) – uncleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A1 0.00 to 0.04 Dark grey (10YR41) moist colour; fine sandy medium clay; moderate 2–5mm subangular blocky 
 structure; dry very firm; dry when sampled; clear to;  
 B21 0.04 to 0.90 Very dark greyish brown (10YR32) moist colour; medium heavy clay; strong 20–50mm lenticular 
   parting to moderate 10–20mm lenticular structure; dry very strong; dry when sampled; gradual to;  
 2D 0.90 to 1.20 Olive brown (2.5Y44) moist colour; fine sandy medium clay; moderate 10–20mm angular blocky 
 structure; few 2–10% coarse 6–20mm calcareous nodules; dry strong; dry when 
 sampled; clear to;  
 3Dk 1.20 to 1.50 Light olive brown (2.5Y56) moist colour; few 2–10% medium 5–15mm distinct orange, few  
 2–10% medium 5–15mm distinct dark mottles; fine sandy light medium clay; moderate  
 10–20mm polyhedral structure; common 10–20% coarse 6–20mm calcareous nodules  
 segregations; dry strong; dry when sampled. 

 Effective Rooting Depth (ERD): 0.9 m (Cl >1000 ppm, 2D horizon) 

 Plant Available Water Capacity (PAWC): 120 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.04 6.3 0.16 158 29 6.7 7.3 0.57 1.5   2.0 0.92 0.57 5 32 14 47 18 0.62 0.038 1.100 0.033 

B21 0.04 0.1 6.7 0.06 40 30 9.8 8.2 1.0 1.0   3.3 1.20 0.64 2 29 14 54 19 0.56 0.035 1.340 0.019 

0.1 0.2 7.2 0.09 87 33 15 8.8 1.8 0.77   5.5 1.70           

0.2 0.3 7.1 0.21 253 31 12 9.5 2.6 1.3   8.4 1.26 0.82 2 27 18 55 19 0.56 0.029 1.320 0.015 

0.3 0.4 6.9 0.39 513 32 12 9.5 3.4 0.50   10.6 1.26           

0.4 0.5 6.8 0.52 723 31 11 9.6 3.9 0.45   12.6 1.15           

0.5 0.6 6.8 0.66 888 32 11 9.5 4.6 0.46   14.4 1.16 0.86 2 24 18 55 20 0.58 0.027 1.320 0.019 

0.6 0.7 7 0.66 897 30 11 9.3 4.9 0.44   16.3 1.18           

0.7 0.8 7.4 0.65 891 32 11 9.6 5.0 0.45   15.6 1.15           

0.8 0.9 7.7 0.71 969 32 12 10 5.6 0.50   17.5 1.20 0.92 1 23 19 58 21 0.55 0.027 1.400 0.015 

2D 0.9 1 7.9 0.82 1131 33 13 11 6.1 0.57   18.5 1.18           

1 1.1 8.1 0.87 1175 32 11 10 5.7 0.56   17.8 1.10           

1.1 1.2 8.1 0.88 1219 30 10 10 5.6 0.60   18.7 1.00 – 1 22 15 62 – 0.48 0.027 1.580 0.014 

3Dk 1.2 1.3 8.5 0.94 1160 27 10 9.3 4.9 0.56   18.1 1.08           

1.3 1.4 8.3 0.79 1051 24 8.2 8.0 4.4 0.49   18.3 1.03           

1.4 1.5 8.4 0.67 882 20 6.8 6.7 3.7 0.41   18.5 1.01 – – – – – – – – – – 
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Gilgai 

comp. 

Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9102 shelf/dep. 0 0.10 6.4 1.3 0.10 13 11 11 1.05 147 23 2.0 0.83 11 2 

9102 mound 0 0.10 8.0 0.90 0.07 13 10 6 0.81 20 6 0.89 0.30 7 3 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9103 
Soil Name: Stateschool (Ss) 

 Location: 694416 mE 7509971 mN ZONE 55 
 Described By: Burgess, J Date: 22–Mar–1996 

Landscape: 

 Geology: Pw – sandstone, siltstone or mudstone of the  Substrate Lithology: conglomerate 
  Blackwater Group (undifferentiated); often  
  calcareous 
 Landform Pattern: rise Element: hillslope 
 Runoff: slow Permeability: slowly permeable 
 Microrelief: absent Microrelief Component: absent 
 Drainage: moderately well drained Slope: 2 % 
 Surface Coarse Fragments: common 10–20%, small pebbles 2–6mm, quartz 
 Surface Condition: hard setting 

Classifications: 

 ASC: Calcic, Subnatric, Black, SODOSOL, Medium, Gravelly, Loamy, Clayey, Deep 
 GSG: Solodic PPF: Dd1.33 

Vegetation: 

  Mid Stratum:  Mid-high open shrubland (0.51–1m) 

  Carissa ovata (currant bush, baroom bush); Eremocitrus glauca (limebush); Acacia harpophylla (brigalow);  
  Cassia brewsteri (Leichhardt bean, bean bush); Alectryon diversifolius (scrub holly) 

 Lower Stratum:  Mid-high tussock grassland (0.26–0.5m) 
  Cenchrus ciliaris (buffel grass); Parthenium hysterophorus (parthenium weed) 

 Veg. Association:  Brigalow–Dawson gum (VA5) – cleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A1 0.00 to 0.15 Very dark greyish brown (10YR32) moist colour; coarse sandy clay loam (light); very few < 2%  
 medium pebbles 6–20mm subangular sandstone coarse fragments; massive structure; dry  
 firm; dry when sampled; clear to;  
 A2j 0.15 to 0.25 Dark greyish brown (10YR42) moist colour, light brownish grey (10YR62) dry colour; coarse 
   sandy clay loam; very few < 2% medium pebbles 6–20mm subangular sandstone coarse 
   fragments; massive structure; dry firm; dry when sampled; abrupt to;  
 B21t 0.25 to 0.50 Very dark greyish brown (10YR32) to dark greyish brown (10YR42) moist colours; coarse sandy 
   light medium clay; very few <2% large pebbles 20–60mm subangular sandstone coarse fragments;  
   moderate 100–200mm columnar parting to moderate 10–20mm angular blocky structure; dry very 
   strong; dry when sampled; clear to;  
 B22k 0.50 to 0.90 Dark greyish brown (10YR42) moist colour; coarse sandy light medium clay; few 2–10%  
 small pebbles 2–6mm subangular quartz coarse fragments; moderate 10–20mm angular blocky  
 structure; few 2–10% medium 2–6mm calcareous soft segregations; dry strong; dry when 
 sampled; gradual to;  
 BCk 0.90 to 1.10 Pale brown (10YR63) moist colour; coarse sandy medium clay; many 20–50% small pebbles  
 2–6mm subangular quartz coarse fragments; weak 10–20mm angular blocky structure; few  
 2–10% medium 2–6mm calcareous soft segregations; dry very firm; dry when sampled;  
 clear to;  
 C 1.10 to 1.30 Pale yellow (5Y73) moist colour; coarse sandy light clay; very abundant > 90% small pebbles  
 2–6mm subangular quartz coarse fragments; massive structure; very few < 2% fine <2mm  
 calcareous soft segregations; dry firm; dry when sampled. 

 Effective Rooting Depth (ERD): 0.7 m (ESP >20%) 

 Plant Available Water Capacity (PAWC): 65 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.1 7.7 0.05 13 9 6.7 1.1 – 0.43   – 6.09 0.59 49 33 6 13 4 0.69 0.026 0.441 0.014 

0.1 0.15 7.8 0.03 10 10 7.9 1.3 – 0.17   – 6.08           

A2j 0.15 0.25 7.9 0.04 15 8 7.1 1.5 0.26 0.13   3.3 4.73 0.57 45 36 5 15 4 0.53 0.013 0.376 0.010 

B21t 0.25 0.3 8.7 0.04 10 13 7.3 4.4 0.76 0.15   5.8 1.66 0.65 45 27 6 24 9 0.54 0.014 0.445 0.010 

0.3 0.4 9 0.05 11 16 7.6 6.3 1.5 0.16   9.4 1.21           

0.4 0.5 9.3 0.17 22 16 6.8 6.4 1.9 0.16   11.9 1.06           

B22k 0.5 0.6 9.5 0.23 51 16 6.8 7.0 2.4 0.14   15.0 0.97 0.83 43 26 6 27 12 0.59 0.011 0.486 0.017 

0.6 0.7 9.6 0.31 113 16 5.6 7.6 3.1 0.15   19.4 0.74           

0.7 0.8 9.7 0.36 193 17 5.4 8.2 3.8 0.15   22.4 0.66           

0.8 0.9 9.5 0.49 353 17 4.0 8.8 4.6 0.19   27.1 0.45 0.80 42 26 6 27 13 0.63 0.011 0.487 0.021 

BCk 0.9 1 9.4 0.74 658 21 4.7 11 6.4 0.22   30.5 0.43 0.76 42 23 8 29 11 0.72 0.006 0.539 0.021 

1 1.1 9.4 0.80 718 24 4.2 12 7.4 0.22   30.8 0.35           

C 1.1 1.2 9.2 1.02 1076 30 4.1 14 9.0 0.24   30.0 0.29 0.83 41 18 6 35 17 0.86 0.009 0.708 0.044 

1.2 1.3 9 1.16 1313 31 4.0 14 9.5 0.27   30.6 0.29           
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9103 0 0.10 7.8 1.1 0.06 18 18 7 0.56 11 20 0.49 0.17 3 1 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9104 
Soil Name: Lindsay (Ld) 

 Location: 693161 mE 7550053 mN ZONE 55 

 Described By: Burgess, J Date: 25–Mar–1996 

Landscape: 

 Geology: Qa – Quaternary alluvium (associated with  Substrate Lithology: unconsolidated material (alluvial) 

  current streams) 

 Landform Pattern: flood plain Element: backplain 

 Runoff: very slow Permeability: slowly permeable 

 Microrelief: absent Microrelief Component: absent 

 Drainage: moderately well drained Slope: 0.2 % 

 Surface Coarse Fragments: no coarse fragments 

 Surface Condition: periodic cracking, self-mulching, 2–10% free carbonate nodules 

Classifications: 

 ASC: Epicalcareous–endohypersodic, Self-mulching, Black, VERTOSOL, Non Gravelly, Medium Fine, Very Fine, Very Deep 

 GSG: Black earth PPF: Ug5.15 

Vegetation: 

 Tallest Stratum:  Tall open woodland (12.01–20m) 
  Eucalyptus coolabah (coolibah) 

 Lower Stratum:  Tall open tussock grassland (0.51–1m) 
  Astrebla squarrosa (bull Mitchell grass); Iseilema vaginiflorum (red Flinders grass); Panicum queenslandicum (yabila grass); 
  Bothriochloa species; Salsola kali (soft roly-poly) 

 Veg. Association:  Coolibah (VA11) – uncleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A1 0.00 to 0.05 Very dark greyish brown (2.5Y32) moist colour; medium clay; strong <2mm granular  
 structure; very few < 2% medium 2–6mm calcareous nodules; dry  
 weak; dry when sampled; clear to;  
 B21 0.05 to 0.30 Very dark grey (10YR31) moist colour; medium heavy clay; moderate 5–10mm lenticular  
 structure; dry very strong; dry when sampled; clear to;  
 B22k 0.30 to 1.10 Very dark grey (10YR31) moist colour; medium heavy clay; strong 10–20mm lenticular  
 structure; few 2–10% medium 2–6mm calcareous nodules; dry strong; 
 dry when sampled; diffuse to;  
 B23k 1.10 to 1.60 Dark brown (10YR33) to brown (10YR43) moist colours; medium heavy clay; strong 2–5mm 
   lenticular structure; few 2–10% medium 2–6mm calcareous nodules; moderately 
   moist very firm; moderately moist when sampled. 

 Effective Rooting Depth (ERD): 0.3 m (Cl >1000 ppm) 

 Plant Available Water Capacity (PAWC): 60 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.05 7.3 0.08 33 44 26 14 0.49 1.6   1.1 1.86 0.43 2 16 27 55 20 0.80 0.065 1.480 0.022 

B21 0.05 0.1 8.2 0.27 137 48 29 16 2.2 1.1   4.6 1.81 0.52 2 13 22 63 23 0.76 0.046 1.380 0.023 

0.1 0.2 8.2 0.38 416                    

0.2 0.3 8.4 0.57 705 46 26 15 4.9 0.66   10.7 1.73 0.59 2 11 22 67 25 0.69 0.036 1.410 0.021 

B22k 0.3 0.4 8.3 0.83 1151                    

0.4 0.5 8.3 1.08 1509                    

0.5 0.6 8.2 1.38 1905 44 19 15 10 0.70   22.7 1.27 0.74 2 10 23 67 26 0.66 0.037 1.380 0.039 

0.6 0.7 8.2 1.53 2125                    

0.7 0.8 8.2 1.60 2227                    

0.8 0.9 8.2 1.60 2274 42 18 14 11 0.66   26.2 1.29 0.78 2 9 24 66 26 0.64 0.034 0.706 0.016 

0.9 1 8.2 1.67 2404                    

1 1.1 8.2 1.56 2230                    

B23k 1.1 1.2 8.2 1.56 2244 44 18 15 12 0.65   27.3 1.20 0.77 1 7 22 71 27 0.62 0.020 0.984 0.022 

1.2 1.3 8.1 1.50 2210                    

1.3 1.4 8.2 1.41 1891                    

1.4 1.5 8.2 1.38 2021                    

1.5 1.6 8.2 1.33 1825                    
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9104 0 0.10 8.0 1.3 0.09 14 44 20 0.91 28 20 2.2 0.56 8 10 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9105 
Soil Name: Isaac (Is) 

 Location: 692423 mE 7546495 mN ZONE 55 

 Described By: Burgess, J Date: 25–Mar–1996 

Landscape: 

 Geology: Qa – Quaternary alluvium (associated with  Substrate Lithology: unconsolidated material (alluvial) 

  current streams) 

 Landform Pattern: flood plain Element: swale 

 Runoff: very slow Permeability: slowly permeable 

 Microrelief: absent Microrelief Component: absent 

 Drainage: moderately well drained Slope: 0.7 % 

 Surface Coarse Fragments: no coarse fragments 

 Surface Condition: hard setting, periodic cracking 

Classifications: 

 ASC: Haplic, Epipedal, Black, VERTOSOL, Non Gravelly, Fine, Medium Fine, Moderate 

 GSG: No suitable group PPF: Uf6.32 

Vegetation: 

 Tallest Stratum:  Tall open woodland (12.01–20m) 
  Eucalyptus tereticornis (blue gum, forest red gum); Corymbia tessellaris (carbeen, Moreton Bay ash); Eucalyptus  
  coolabah (coolibah) 

 Mid Stratum:  Very tall isolated shrubs (3.01–6m) 
  Acacia salicina (sally wattle, cooba) 

 Lower Stratum:  Mid-high shrubland (0.51–1m) 
  Themeda triandra (kangaroo grass); Bothriochloa species 

 Veg. Association:  Blue gum-mixed eucalypts (VA22) – uncleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A11 0.00 to 0.05 Very dark grey (10YR31) moist colour; silty light medium clay; moderate 2–5mm subangular  
 blocky structure; dry very firm; dry when sampled; clear to;  
 A12 0.05 to 0.20 Black (10YR21) moist colour; fine sandy medium clay; strong 5–10mm angular blocky  
 structure; dry strong; dry when sampled; gradual to;  
 B21 0.20 to 0.80 Black (10YR21, 5Y21) moist colours; medium heavy clay; strong 10–20mm lenticular structure; 
   dry strong; dry when sampled; clear to;  
 2Dk 0.80 to 1.40 Very dark greyish brown (10YR32) moist colour; fine sandy medium clay; weak to moderate 
   10–20mm angular blocky or lenticular structure; common 10–20% fine <2mm calcareous soft 
   segregations, few 2–10% fine <2mm calcareous nodules; moderately moist very 
   firm; moderately moist when sampled; clear to;  
 3Dk 1.40 to 1.60 Dark yellowish brown (10YR44) moist colour; fine sandy light clay; weak 10–20mm subangular  
 blocky structure; few 2–10% medium 2–6mm calcareous soft segregations, very few < 2% medium 
 2–6mm calcareous nodules; moderately moist very firm; moderately moist when 
 sampled. 

 Effective Rooting Depth (ERD): 1.5 m (maximum depth, no restrictions) 

 Plant Available Water Capacity (PAWC): 150 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A11 0 0.05 6.9 0.15 84 41 23 10 0.27 1.5   0.7 2.30 0.53 – – – – 22 – 0.101 1.710 0.047 

A12 0.05 0.1 6.8 0.05 21 34 23 8.3 0.42 1.0   1.2 2.77 0.50 3 19 35 42 20 0.81 0.081 1.650 0.022 

0.1 0.2 6.7 0.04 15                    

B21 0.2 0.3 6.7 0.06 35 37 21 9.7 1.3 0.82   3.5 2.16 0.61 2 14 28 55 23 0.67 0.019 2.020 0.016 

0.3 0.4 6.9 0.10 93                    

0.4 0.5 7.1 0.19 206                    

0.5 0.6 7.4 0.33 410 39 24 12 2.7 0.59   6.9 2.00 0.60 2 15 24 59 24 0.66 0.029 0.896 0.015 

0.6 0.7 7.8 0.40 497                    

0.7 0.8 7.9 0.44 566                    

2Dk 0.8 0.9 8 0.48 612 33 20 11 3.0 0.28   9.1 1.82 0.68 5 23 25 50 21 0.66 0.050 0.677 0.026 

0.9 1 8.2 0.47 623                    

1 1.1 8.3 0.42 535                    

1.1 1.2 8.3 0.39 511 24 15 8.0 2.1 0.83   8.8 1.88 0.73 18 25 20 38 14 0.63 0.037 0.642 0.022 

1.2 1.3 8.3 0.38 479                    

1.3 1.4 8.5 0.37 437                    

3Dk 1.4 1.5 8.5 0.34 369 18 11 7.1 1.7 1.1   9.4 1.55 0.76 18 36 15 32 12 0.56 0.048 1.710 0.008 

1.5 1.6 8.5 0.28 317                    
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9105 0 0.10 7.9 2.7 0.16 17 – 74 1.22 55 32 2.3 1.6 5 1 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9106 
Soil Name: Roper (Rp) 

 Location: 701900 mE 7509940 mN ZONE 55 

 Described By: Burgess, J Date: 26–Mar–1996 

Landscape: 

 Geology: Qa – Quaternary alluvium (associated with  Substrate Lithology: unconsolidated material (alluvial) 

  current streams) 

 Landform Pattern: flood plain Element: terrace plain 

 Runoff: slow Permeability: slowly permeable 

 Microrelief: absent Microrelief Component: absent 

 Drainage: moderately well drained Slope: 0.5 % 

 Surface Coarse Fragments: no coarse fragments 

 Surface Condition: hard setting 

Classifications: 

 ASC: Calcic, Subnatric, Black, SODOSOL, Medium, Non Gravelly, Clay Loamy, Clayey, Deep 

 GSG: Solodic PPF: Dd1.33 

Vegetation: 

 Tallest Stratum:  Tall woodland (12.01–20m) 
  Eucalyptus populnea (poplar box) 

 Mid Stratum:  Tall open shrubland (1.01–3m) 
  Cassia brewsteri (Leichhardt bean, bean bush); Acacia salicina (sally wattle, cooba); Grevillea striata (beefwood); Atalaya  
  hemiglauca (whitewood); Eucalyptus populnea (poplar box) 

 Lower Stratum:  Mid-high open tussock grassland (0.26–0.5m) 
  Bothriochloa species; Chrysopogon fallax (golden beardgrass); Heteropogon contortus (black speargrass); Themeda  
  triandra (kangaroo grass); Panicum queenslandicum (yabila grass) 

 Veg. Association:  Poplar box (VA20) – uncleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A1 0.00 to 0.20 Very dark greyish brown (10YR32) moist colour; clay loam, fine sandy; weak 5–10mm  
 subangular blocky structure; dry very firm; dry when sampled; clear to;  
 A2j 0.20 to 0.30 Dark greyish brown (10YR42) moist colour, light grey (10YR72) dry colour; fine sandy 
   clay loam; weak 5–10mm subangular blocky parting to massive structure; dry firm; abrupt to;  
 B21t 0.30 to 0.90 Very dark greyish brown (10YR32) to dark brown (10YR33) moist colours; fine sandy 
   medium clay; moderate 10–20mm angular blocky structure; dry very strong; dry when sampled;  
   gradual to;  
 B22k 0.90 to 1.40 Dark yellowish brown (10YR44) moist colour; fine sandy medium clay; strong 5–10mm angular  
 blocky structure; few 2–10% medium 2–6mm calcareous soft segregations; dry strong; 
 dry when sampled; clear to;  
 2D 1.40 to 1.60 Dark yellowish brown (10YR44) moist colour; loamy coarse sand; massive structure; dry  
 firm; dry when sampled. 

 Effective Rooting Depth (ERD): 1.5 m (maximum depth, no restrictions) 

 Plant Available Water Capacity (PAWC): 100 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.1 6.3 0.03 12 11 3.5 3.2 0.08 0.45   0.7 1.09 0.62 26 40 15 18 8 0.61 0.079 0.969 0.013 

0.1 0.2 5.9 0.02 9                    

A2j 0.2 0.3 6.5 0.02 11 7 2.4 2.6 0.20 0.11   2.9 0.92 0.78 26 46 14 14 6 0.50 0.071 1.070 0.011 

B21t 0.3 0.4 6.8 0.04 33 9 3.2 3.9 0.70 0.12   7.8 0.82 0.77 25 46 14 19 8 0.47 0.029 1.740 0.008 

0.4 0.5 7 0.08 79                    

0.5 0.6 7.4 0.15 166 14 5.5 6.4 1.6 0.17   11.4 0.86 0.74 22 42 11 26 11 0.54 0.033 0.818 0.019 

0.6 0.7 7.9 0.21 265                    

0.7 0.8 8.2 0.28 305                    

0.8 0.9 8.4 0.33 395 14 5.6 7.2 2.3 0.16   16.4 0.78 0.78 15 45 13 27 12 0.52 0.017 0.965 0.014 

B22k 0.9 1 8.6 0.39 426                    

1 1.1 8.8 0.39 419                    

1.1 1.2 9 0.40 350 14 5.3 6.9 2.5 0.16   17.9 0.77 – 12 46 15 27 – 0.52 0.012 1.080 0.015 

1.2 1.3 9.2 0.34 267                    

1.3 1.4 9.2 0.26 201                    

2D 1.4 1.5 9.3 0.20 146 8 3.4 4.2 1.5 0.10   18.8 0.81 0.89 49 28 11 15 6 0.53 0.022 1.930 0.007 

1.5 1.6 9 0.10 83                    
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9106 0 0.10 6.5 1.2 0.08 15 98 61 0.64 73 38 1.2 0.88 3 1 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9107 
Soil Name: Tralee (Tl) 

 Location: 704265 mE 7509475 mN ZONE 55 

 Described By: Burgess, J Date: 26–Mar–1996 

Landscape: 

 Geology: Qa – Quaternary alluvium (associated with  Substrate Lithology: unconsolidated material (alluvial) 

  current streams) 

 Landform Pattern: flood plain Element: backplain 

 Runoff: slow Permeability: slowly permeable 

 Microrelief: absent Microrelief Component: absent 

 Drainage: moderately well drained Slope: 0.5 % 

 Surface Coarse Fragments: no coarse fragments 

 Surface Condition: hard setting, firm, periodic cracking 

Classifications: 

 ASC: Epihypersodic–endocalcareous, Epipedal, Black, VERTOSOL, Non Gravelly, Fine, Medium Fine, Very Deep 

 GSG: Grey clay PPF: Uf6.32 

Vegetation: 

  Mid Stratum:  Tall open shrubland (1.01–3m) 
  Acacia harpophylla (brigalow); Eucalyptus coolabah (coolibah); Terminalia oblongata (yellowwood); Atalaya hemiglauca  
  (whitewood); Alectryon diversifolius (scrub holly); Lysiphyllum species 

 Lower Stratum:  Mid-high forbland (0.26–0.5m) 
  Salsola kali (soft roly-poly); Parthenium hysterophorus (parthenium weed); Atriplex muelleri (annual saltbush); 
  Portulaca oleracea (pigweed, purslane); Sporobolus caroli (yakka grass, fairy grass); Cenchrus ciliaris (buffel  
  grass); Enteropogon acicularis (curly windmill grass) 

 Veg. Association:  Brigalow–coolibah (VA6) – cleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A1 0.00 to 0.10 Very dark greyish brown (10YR32) moist colour; fine sandy light medium clay; moderate  
 5–10mm subangular blocky structure; dry very firm; dry when sampled; clear to;  
 B21 0.10 to 0.40 Very dark grey (10YR31) moist colour; fine sandy medium heavy clay; moderate 10–20mm  
 angular blocky structure; dry very strong; dry when sampled; clear to;  
 B22k 0.40 to 1.00 Very dark greyish brown (10YR32) moist colour; fine sandy medium heavy clay; moderate  
 10–20mm lenticular structure; common 10–20% fine <2mm calcareous nodules, few 2–10% 
 medium 2–6mm calcareous soft segregations; dry very strong; dry when sampled; diffuse to;  
 B23y 1.00 to 1.30 Dark brown (10YR33) moist colour; fine sandy medium heavy clay; weak 10–20mm lenticular 
   parting to moderate 5–10mm polyhedral structure; common 10–20% fine <2mm gypseous 
   crystals, few 2–10% fine <2mm calcareous nodules; moderately moist very firm; 
   moderately moist when sampled;  
 B24 1.30 to 1.60 Dark brown (10YR33) moist colour; fine sandy medium heavy clay; weak 10–20mm lenticular 
   parting to moderate 5–10mm polyhedral structure; few 2–10% fine <2mm calcareous nodules 
   segregations; moderately moist very firm; moderately moist when sampled. 

 Effective Rooting Depth (ERD): 0.5 m (Cl >1000 ppm, ESP >20%, EC 1:5 >0.95 dS/m) 

 Plant Available Water Capacity (PAWC): 75 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.1 7.2 0.12 74 24 13 7.1 1.2 0.55   5.0 1.83 0.56 1 28 31 39 15 0.62 0.076 1.550 0.025 

B21 0.1 0.2 7.8 0.17 144                    

0.2 0.3 8.2 0.43 280 30 16 9.7 4.0 0.38   13.3 1.65 0.72 1 25 28 48 19 0.63 0.048 1.450 0.016 

0.3 0.4 8.8 0.62 496                    

B22k 0.4 0.5 8.9 0.77 808                    

0.5 0.6 8.9 0.96 1117 27 13 10 6.9 0.33   25.6 1.30 0.87 2 25 28 45 19 0.60 0.047 1.420 0.033 

0.6 0.7 8.9 1.14 1342                    

0.7 0.8 8.7 1.44 1662                    

0.8 0.9 8.7 1.61 1672 28 12 10 8.4 0.33   30.0 1.20 0.85 2 25 26 49 19 0.57 0.042 1.400 0.070 

0.9 1 8.4 2.18 1802                    

B23y 1 1.1 8.2 2.63 1822                    

1.1 1.2 8.3 2.48 1918 27 10 10 8.7 0.28   32.2 1.00 0.79 2 23 23 53 20 0.51 0.042 1.400 0.140 

1.2 1.3 8.2 2.70 1835                    

B24 1.3 1.4 8.8 1.53 1925                    

1.4 1.5 8.8 1.46 1888                    

1.5 1.6 8.8 1.46 1891                    
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9107 0 0.10 7.3 2.1 0.17 12 93 83 0.57 53 40 2.1 1.8 13 4 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9108 
Soil Name: Stephens (St) 

 Location: 702194 mE 7508879 mN ZONE 55 

 Described By: Burgess, J Date: 27–Mar–1996 

Landscape: 

 Geology: Qa – Quaternary alluvium (associated with  Substrate Lithology: unconsolidated material (alluvial) 

  current streams) 

 Landform Pattern: flood plain Element: terrace plain 

 Runoff: slow Permeability: slowly permeable 

 Microrelief: absent Microrelief Component: absent 

 Drainage: moderately well drained Slope: 0.5 % 

 Surface Coarse Fragments: no coarse fragments 

 Surface Condition: hard setting 

Classifications: 

 ASC: Melanic–sodic, Hypocalcic, Black, DERMOSOL, Medium, Non Gravelly, Clayey, Clayey, Deep 

 GSG: No suitable group PPF: Uf6.32 

Vegetation: 

 Tallest Stratum:  Tall woodland (12.01–20m) 
  Eucalyptus populnea (poplar box); Corymbia dallachyana (ghost gum); Corymbia tessellaris (carbeen, Moreton 
  Bay ash); Eucalyptus coolabah (coolibah) 

 Mid Stratum:  Tall sparse shrubland (1.01–3m) 
  Atalaya hemiglauca (whitewood); Acacia salicina (sally wattle, cooba) 

 Lower Stratum:  Tall open tussock grassland (0.51–1m) 
  Bothriochloa decipiens (pitted bluegrass); Chrysopogon fallax (golden beardgrass); Chloris divaricata (slender chloris, small 
  chloris); Sporobolus caroli (yakka grass, fairy grass) 

 Veg. Association:  Poplar box (VA20) – uncleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A1j 0.00 to 0.20 Very dark greyish brown (10YR32) moist colour, light brownish grey (10YR62) dry colour; silty 
   light clay; moderate 5–10mm subangular blocky parting to moderate 2–5mm subangular blocky 
   structure; dry strong; dry when sampled; clear to;  
 B21t 0.20 to 0.50 Very dark grey (10YR31) moist colour; fine sandy medium clay (heavy); moderate 10–20mm  
 angular blocky structure; dry very strong; dry when sampled; diffuse to;  
 B22k 0.50 to 1.20 Brown (10YR43) moist colour; fine sandy light clay; moderate 20–50mm prismatic parting to 
   moderate 5–10mm polyhedral structure; very few < 2% fine <2mm calcareous soft 
   segregations; dry strong; dry when sampled; clear to;  
 2Dk 1.20 to 1.60 Dark brown (10YR33) moist colour; common 10–20% medium 5–15mm distinct dark  
 mottles; fine sandy medium clay; strong 5–10mm polyhedral structure; very few < 2% fine <2  
 mm calcareous soft segregations; dry strong; dry when sampled. 

 Effective Rooting Depth (ERD): 0.8 m (ESP >20%) 

 Plant Available Water Capacity (PAWC): 85 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements  

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1j 0 0.1 7 0.07 35 20 10 5.1 0.27 0.54   1.4 1.96 0.57 4 37 30 31 13 0.65 0.067 1.570 0.026 

0.1 0.2 7.4 0.06 29                    

B21t 0.2 0.3 8 0.09 54 24 14 8.6 2.1 0.26   8.8 1.63 0.67 4 35 23 41 16 0.59 0.037 1.440 0.014 

0.3 0.4 8.5 0.13 65                    

0.4 0.5 8.9 0.18 92                    

B22k 0.5 0.6 9 0.25 127 22 10.0 9.2 3.3 0.20   15.0 1.09 0.81 – – – – 16 – 0.033 1.460 0.016 

0.6 0.7 8.9 0.30 249                    

0.7 0.8 8.9 0.32 281                    

0.8 0.9 8.8 0.38 365 16 8.8 7.3 3.6 0.15   22.5 1.21 0.89 4 52 16 31 13 0.52 0.037 1.570 0.017 

0.9 1 8.8 0.43 407                    

1 1.1 8.8 0.44 444                    

1.1 1.2 8.9 0.50 500 13 7.4 6.0 3.4 0.09   26.2 1.23 0.99 6 54 16 27 11 0.48 0.030 1.600 0.016 

2Dk 1.2 1.3 8.8 0.63 630                    

1.3 1.4 8.6 0.72 773                    

1.4 1.5 8.6 0.79 1032 21 9.9 9.0 5.1 0.24   24.3 1.10 0.63 4 38 21 41 16 0.51 0.023 1.520 0.022 

1.5 1.6 8.5 0.89 1205               17     
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9108 0 0.10 6.6 1.6 0.08 20 97 64 0.63 111 44 1.8 1.2 8 1 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9109 
Soil Name: Isaac (Is) 

 Location: 696043 mE 7552687 mN ZONE 55 
 Described By: Burgess, J Date: 01–Apr–1996 

Landscape: 

 Geology: Qa – Quaternary alluvium (associated with  Substrate Lithology: unconsolidated material (alluvial) 
  current streams) 
 Landform Pattern: flood plain Element: plain 
 Runoff: very slow Permeability: slowly permeable 
 Microrelief: absent Microrelief Component: absent 
 Drainage: moderately well drained Slope: 0.5 % 
 Surface Coarse Fragments: no coarse fragments 
 Surface Condition: hard setting 

Classifications: 

 ASC: Melanic–sodic, Supracalcic, Black, DERMOSOL, Medium, Non Gravelly, Clayey, Clayey, Very Deep 
 GSG: No suitable group PPF: Uf6.32 

Vegetation: 

 Tallest Stratum:  Very tall open woodland (20.01–35m) 
  Eucalyptus coolabah (coolibah) 

 Mid Stratum:  Mid-high woodland (6.01–12m) 
  Eucalyptus coolabah (coolibah); Acacia salicina (sally wattle, cooba) 

 Lower Stratum:  Mid-high open tussock grassland (0.26–0.5m) 
  Enteropogon acicularis (curly windmill grass); Sporobolus caroli (yakka grass, fairy grass); Parthenium hysterophorus  
  (parthenium weed); Bothriochloa species 

 Veg. Association:  Coolibah (VA11) – uncleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A11 0.00 to 0.05 Very dark greyish brown (10YR32) moist colour; silty light clay; strong 2–5mm subangular  
 blocky structure; dry very firm; dry when sampled; clear to;  
 A12 0.05 to 0.15 Very dark greyish brown (10YR32) moist colour; fine sandy light medium clay; moderate  
 10–20mm subangular blocky structure; dry strong; dry when sampled;  
 B21 0.15 to 0.50 Very dark grey (10YR31) moist colour; fine sandy medium heavy clay; moderate 5–10mm  
 angular blocky structure; dry strong; dry when sampled; clear to;  
 B22y 0.50 to 0.90 Dark olive grey (5Y32) moist colour; fine sandy medium heavy clay; weak 10–20mm lenticular 
   parting to moderate 5–10mm angular blocky structure; common 10–20% fine <2mm gypseous 
   crystals; dry strong; dry when sampled; clear to;  
 B23 0.90 to 1.20 Very dark greyish brown (10YR32) moist colour; fine sandy medium heavy clay; weak 10–20mm 
   prismatic parting to moderate 5–10mm polyhedral structure; few 2–10% medium 2–6mm 
   calcareous nodules; moderately moist very strong; moderately moist when sampled;  
   gradual to;  
 B24k 1.20 to 1.60 Brown (10YR43) moist colour; fine sandy medium clay; weak 10–20mm prismatic parting to 
   moderate 5–10mm polyhedral structure; many 20–50% medium 2–6mm calcareous nodules 
   segregations; moderately moist very strong; moderately moist when sampled. 

 Effective Rooting Depth (ERD): 0.2 m (ESP >20%) 

 Plant Available Water Capacity (PAWC): 30 mm 

Analytical Data: 
 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations 

# (meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A11 0 0.05 6.5 0.12 85 23 7.5 7.6 0.77 0.94   3.3 0.99 0.59 4 29 30 37 15 0.62 0.088 1.520 0.033 

A12 0.05 0.15 7.1 0.07 32 20 8.4 6.9 1.7 0.35   8.5 1.22 0.72 2 35 30 32 15 0.63 0.059 1.420 0.017 

B21 0.15 0.2 7.6 0.11 93               15     

0.2 0.3 7.9 0.52 552 25 11 10 5.5 0.24   22.0 1.10 0.79 2 29 28 44 19 0.57 0.034 1.330 0.021 

0.3 0.4 7.9 0.99 1329               18     

0.4 0.5 8.2 1.39 1632               20     

B22y 0.5 0.6 8.3 1.46 1561 29 10 12 10 0.33   34.5 0.83 0.91 2 22 26 53 22 0.55 0.025 1.200 0.067 

0.6 0.7 8.6 1.05 1419               21     

0.7 0.8 7.9 3.06 1380               21     

0.8 0.9 8.1 2.20 1396 30 10 12 11 0.35   36.7 0.83 0.91 2 18 26 55 22 0.55 0.023 1.150 0.147 

B23 0.9 1 8.4 1.41 1367               21     

1 1.1 8.9 1.32 1335               21     

1.1 1.2 9 1.30 1371 27 13 11 9.8 0.33   36.3 1.18 0.86 2 18 26 57 21 0.47 0.022 1.190 0.051 

B24k 1.2 1.3 8.8 1.19 1291               21     

1.3 1.4 8.9 1.15 1262               20     

1.4 1.5 9 1.11 1154               20     

1.5 1.6 9.1 1.10 1186               21     
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9109 0 0.10 6.5 2.0 0.13 15 101 84 0.63 109 69 2.5 2.1 10 6 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9110 
Soil Name: Isaac (Is) 

 Location: 693698 mE 7553643 mN ZONE 55 

 Described By: Burgess, J Date: 01–Apr–1996 

Landscape: 

 Geology: Qa – Quaternary alluvium (associated with  Substrate Lithology: unconsolidated material (alluvial) 

  current streams) 

 Landform Pattern: flood plain Element: plain 

 Runoff: very slow Permeability: slowly permeable 

 Microrelief: absent Microrelief Component: absent 

 Drainage: moderately well drained Slope: 0.5 % 

 Surface Coarse Fragments: no coarse fragments 

 Surface Condition: periodic cracking, firm, hard setting 

Classifications: 

 ASC: Endocalcareous–endohypersodic, Epipedal, Black, VERTOSOL, Non Gravelly, Medium Fine, Medium Fine, Very Deep 

 GSG: Grey clay PPF: Ug5.15 

Vegetation: 

 Tallest Stratum:  Very tall open woodland (20.01–35m) 
  Eucalyptus coolabah (coolibah) 

 Mid Stratum:  Tall isolated shrubs (1.01–3m) 
  Acacia salicina (sally wattle, cooba) 

 Lower Stratum:  Tall tussock grassland (0.51–1m) 

  Bothriochloa species; Cyperus species; Eulalia aurea (silky browntop); Dichanthium sericeum (Queensland bluegrass);  
  Themeda triandra (kangaroo grass) 

 Veg. Association:  Coolibah (VA11) – uncleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A1 0.00 to 0.05 Very dark greyish brown (10YR32) moist colour; silty medium clay; strong 2–5mm subangular 
   blocky parting to moderate <2mm granular structure; dry very firm; dry when sampled; clear to;  
 B21 0.05 to 0.40 Very dark grey (10YR31) moist colour; heavy clay; moderate 5–10mm lenticular structure; dry  
 very strong; dry when sampled; diffuse to;  
 B22k 0.40 to 0.70 Very dark grey (10YR31) moist colour; heavy clay; moderate 10–20mm lenticular structure;  
 few 2–10% medium 2–6mm calcareous nodules; moderately moist  
 strong; moderately moist when sampled; clear to;  
 B23y 0.70 to 1.00 Dark brown (10YR33) moist colour; medium heavy clay; moderate 10–20mm lenticular  
 structure; common 10–20% fine <2mm gypseous crystals, few 2–10% medium 2–6mm calcareous 
 nodules; moderately moist very firm; moderately moist when sampled; clear to;  
 B24k 1.00 to 1.50 Dark yellowish brown (10YR44) to brown (7.5YR44) moist colours; medium heavy clay; moderate  
   10–20mm prismatic parting to moderate 5–10mm polyhedral structure; many 20–50% medium 
   2–6mm calcareous nodules; moderately moist very firm; moderately moist when 
   sampled. 

 Effective Rooting Depth (ERD): 0.6 m (Cl >1000 ppm approx., EC 1:5 >1.0 dS/m) 

 Plant Available Water Capacity (PAWC): 95 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations 

# (meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.05 7.6 0.17 137 35 12 11 0.89 1.3   2.5 1.09 0.56 6 18 30 46 20 0.76 0.094 1.500 0.035 

B21 0.05 0.1 7.3 0.07 35 33 13 12 1.5 0.78   4.5 1.08 0.63 4 19 28 52 21 0.63 0.065 1.340 0.021 

0.1 0.2 7.6 0.11 74               20     

0.2 0.3 7.6 0.18 194 32 15 14 3.1 0.37   9.7 1.07 0.77 3 18 28 55 22 0.58 0.036 1.190 0.015 

0.3 0.4 8 0.46 559               22     

B22k 0.4 0.5 8.2 0.67 717               23     

0.5 0.6 8.4 0.80 804 36 15 18 6.2 0.29   17.2 0.83 0.55 2 15 28 58 23 0.62 0.025 1.180 0.035 

0.6 0.7 8.6 1.01 991               23     

B23y 0.7 0.8 8.5 1.36 1114               23     

0.8 0.9 8.1 1.61 1079 32 13 16 6.5 0.29   20.3 0.81 0.68 3 15 24 58 23 0.55 0.025 1.140 0.374 

0.9 1 8 1.83 1199               22     

B24k 1 1.1 8.6 1.29 1205               22     

1.1 1.2 8.7 1.19 1199 29 11 14 6.7 0.32   23.1 0.79 0.73 4 17 27 55 21 0.53 0.026 1.270 0.053 

1.2 1.3 8.7 1.17 1170               21     

1.3 1.4 8.7 1.16 1196               20     

1.4 1.5 8.8 1.11 1123               20     
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9110 0 0.10 7.5 1.3 0.10 13 40 26 0.67 55 28 2.5 0.62 9 3 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9111 
Soil Name: Knockane (Kk) 

 Location: 659993 mE 7489153 mN ZONE 55 

 Described By: Burgess, J Date: 07–May–1996 

Landscape: 

 Geology: TQab – unconsolidated calcareous sediments (basaltic origins)  Substrate Lithology: unconsolidated material (relict) 

 Landform Pattern: plain Element: plain 

 Runoff: slow Permeability: slowly permeable 

 Microrelief: normal gilgai – VI 0.25 m, HI 10 m Microrelief Component: shelf 

 Drainage: moderately well drained Slope: 0.5 % 

 Surface Coarse Fragments: very few < 2%, large pebbles 20–60mm, quartz, sandstone and silcrete 

 Surface Condition: periodic cracking, firm, hard setting 

Classifications: 

 ASC: Epicalcareous–endohypersodic, Epipedal, Black, VERTOSOL, Non Gravelly, Fine, Fine, Very Deep 

 GSG: Grey clay PPF: Ug5.16 

Vegetation: 

 Tallest Stratum:  Mid-high open woodland (6.01–12m) 

  Eucalyptus cambageana (Dawson gum, blackbutt) 

 Mid Stratum:  Tall open shrubland (1.01–3m) 
  Acacia harpophylla (brigalow); Terminalia oblongata (yellowwood); Alectryon diversifolius (scrub holly); Geijera parviflora  
  (wilga); Eremocitrus glauca (limebush); Carissa ovata (currant bush, baroom bush) 

 Lower Stratum:  Mid-high tussock grassland (0.26–0.5m) 
  Cenchrus ciliaris (buffel grass); Urochloa mosambicensis (sabi grass); Salsola kali (soft roly-poly) 

 Veg. Association:  Brigalow–Dawson gum (VA5) – cleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A1 0.00 to 0.20 Very dark brown (10YR22) moist colour; fine sandy light medium clay; moderate 10–20mm  
   subangular blocky parting to moderate 2–5mm subangular blocky structure; moderately moist 
   very firm; moderately moist when sampled; clear to;  
 B21 0.20 to 0.30 Very dark greyish brown (10YR32) moist colour; fine sandy medium clay; strong 10–20mm  
 angular blocky structure; few 2–10% fine <2mm calcareous soft segregations; 
 dry strong; dry when sampled; clear to;  
 B22k 0.30 to 0.60 Dark grey (10YR41) moist colour; medium heavy clay; strong 10–20mm lenticular structure;  
 many 20–50% fine <2mm calcareous soft segregations, few 2–10% medium 2–6mm calcareous 
 nodules; moderately moist very strong; moderately moist when sampled; clear to;  
 B23 0.60 to 1.10 Dark greyish brown (2.5Y42) moist colour; medium heavy clay; moderate 10–20mm lenticular  

 structure; common 10–20% fine <2mm calcareous nodules, few 2–10% medium 2–6mm calcareous 
 nodules; moderately moist very strong; moderately moist when sampled; diffuse to;  
 B24 1.10 to 1.60 Dark greyish brown (2.5Y42) to greyish brown (2.5Y52) moist colours; fine sandy medium clay; 
   strong 20–50mm prismatic parting to moderate 10–20mm polyhedral structure; moderately moist 
   very strong; moderately moist when sampled. 

 Effective Rooting Depth (ERD): 1.0 m (Cl >1000 ppm) 

 Plant Available Water Capacity (PAWC): 105 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations 

# (meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.1 7.8 0.06 14 29 18 7.8 0.38 0.43   1.3 2.31 0.32 21 41 1 36 14 0.81 0.041 0.090 0.030 

0.1 0.2 8.4 0.10 23               15     

B21 0.2 0.3 8.9 0.23 55 32 14 13 2.4 0.19   7.5 1.08 0.40 21 37 4 41 16 0.78 0.019 0.059 0.025 

B22k 0.3 0.4 9.2 0.30 109                    

0.4 0.5 9.3 0.36 151                    

0.5 0.6 9.4 0.45 305 34 11 17 5.8 0.11   17.1 0.65 0.71 23 31 8 41 18 0.83 0.012 0.049 0.022 

B23 0.6 0.7 9.3 0.58 524                    

0.7 0.8 9.3 0.62 610                    

0.8 0.9 9.3 0.71 787 29 8.6 17 6.1 0.09   21.0 0.51 0.71 22 32 7 41 17 0.71 0.012 0.049 0.022 

0.9 1 9.1 0.78 921                    

1 1.1 9 0.84 1033                    

B24 1.1 1.2 8.4 0.79 1102 33 7.7 18 5.6 0.11   17.0 0.43 0.88 17 34 7 44 17 0.75 0.010 0.055 0.010 

1.2 1.3 7.7 0.77 1052                    

1.3 1.4 7.1 0.81 1189                    

1.4 1.5 6.9 0.79 1129                    

1.5 1.6 6.9 0.81 1232                    
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9111 0 0.10 7.5 2.1 0.14 15 28 21 0.58 28 19 1.3 0.67 7 10 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9112 
Soil Name: Norwich (Nw) 

 Location: 657457 mE 7489235 mN ZONE 55 

 Described By: Burgess, J Date: 08–May–1996 

Landscape: 

 Geology: TQab – unconsolidated calcareous sediments (basaltic origins)  Substrate Lithology: unconsolidated material (relict) 

 Landform Pattern: plain Element: plain 

 Runoff: slow Permeability: slowly permeable 

 Microrelief: normal gilgai – VI 0.25 m, HI 10 m Microrelief Component: mound 

 Drainage: moderately well drained Slope: 0.5 % 

 Surface Coarse Fragments: very few <2%, medium pebbles 6–20mm, quartz 

 Surface Condition: periodic cracking, self-mulching, 10–20% free carbonate nodules 

Classifications: 

 ASC: Epicalcareous–endohypersodic, Self-mulching, Grey, VERTOSOL, Non Gravelly, Medium Fine, Medium Fine, Very Deep 

 GSG: Grey clay PPF: Ug5.24 

Vegetation: 

 Mid Stratum:  Tall shrubland (1.01–3m) 

  Acacia harpophylla (brigalow); Terminalia oblongata (yellowwood); Carissa ovata (currant bush, baroom bush);  
  Eremophila mitchellii (false sandalwood) 

 Lower Stratum:  Mid-high sparse tussock grassland (0.26–0.5m) 
  Cenchrus ciliaris (buffel grass); Salsola kali (soft roly-poly); Panicum maximum var. trichoglume (green panic) 

 Veg. Association:  Brigalow with shrubs (VA8) – cleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A11 0.00 to 0.04 Dark grey (10YR41) moist colour; medium clay; strong 2–5mm granular parting to strong 
   <2mm granular structure; few 2–10% medium 2–6mm calcareous nodules; 
   dry very weak; dry when sampled; clear to;  
 A12 0.04 to 0.10 Dark greyish brown (2.5Y42) moist colour; medium clay (heavy); moderate 2–5mm lenticular  
 structure; very few < 2% fine <2mm calcareous soft segregations; moist weak; moist when 
 sampled; clear to;  
 B21k 0.10 to 0.50 Dark grey (10YR41) moist colour; medium heavy clay; strong 5–10mm lenticular structure;  
 common 10–20% medium 2–6mm calcareous soft segregations, common 10–20% 
 medium 2–6mm calcareous nodules; moderately moist strong; moderately moist when sampled;  
 gradual to;  
 B22 0.50 to 1.00 Dark grey (10YR41) moist colour; medium heavy clay; strong 10–20mm lenticular structure;  
 very few < 2% medium 2–6mm calcareous nodules; moderately moist very  
 strong; moderately moist when sampled; diffuse to;  
 B23 1.00 to 1.50 Greyish brown (2.5Y52) moist colour; very few <2% fine <5mm faint red mottles; heavy clay; 
   strong 20–50mm lenticular parting to strong 5–10mm lenticular structure; moderately moist 
   very strong; moderately moist when sampled. 

 Effective Rooting Depth (ERD): 0.7 m (Cl >1000 ppm, ESP >20%, EC 1:5 >0.95 dS/m) 

 Plant Available Water Capacity (PAWC): 95 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations 

# (meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A11 0 0.04 8.7 0.11 6 34 29 8.8 0.33 0.46   1.0 3.30 – 21 29 10 41 15 0.83 0.024 0.096 0.022 

A12 0.04 0.1 9.1 0.14 8 35 27 12 0.89 0.18   2.5 2.25 0.30 19 26 8 48 18 0.73 0.021 0.043 0.021 

B21k 0.1 0.2 9.3 0.19 13                    

0.2 0.3 9.5 0.26 40 35 13 17 3.4 0.11   9.7 0.76 0.48 19 27 10 46 19 0.76 0.016 0.049 0.016 

0.3 0.4 9.6 0.37 112                    

0.4 0.5 9.6 0.53 316                    

B22 0.5 0.6 9.5 0.71 594 33 7.5 19 6.4 0.15   19.4 0.39 0.92 20 26 7 47 19 0.70 0.013 0.041 0.037 

0.6 0.7 9.2 0.82 865                    

0.7 0.8 9 0.99 1059                    

0.8 0.9 8.6 0.97 1095 37 7.6 21 8.4 0.13   22.7 0.36 0.93 14 24 10 54 23 0.69 0.012 0.045 0.019 

0.9 1 8.3 0.95 1104                    

B23 1 1.1 7.1 0.86 1081                    

1.1 1.2 6.2 0.93 1131 39 7.9 23 8.6 0.12   22.1 0.34 0.89 15 23 10 55 23 0.71 0.010 0.054 0.008 

1.2 1.3 5.6 0.87 1101                    

1.3 1.4 5.2 0.88 1059                    

1.4 1.5 5.5 0.79 1038                    
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Gilgai 

comp. 

Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9112 dep. 0 0.10 8.0 1.3 0.09 14 41 27 0.26 23 12 0.83 0.47 2 9 

9112 mound 0 0.10 8.7 1.0 0.08 13 25 14 0.27 13 5 0.51 0.21 3 9 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9113 
Soil Name: Warwick (Ww) 

 Location: 700327 mE 7485258 mN ZONE 55 

 Described By: Burgess, J Date: 05–Jun–1996 

Landscape: 

 Geology: TQa – unconsolidated sediments (sedimentary origins) Substrate Lithology: gravel 

 Landform Pattern: plain Element: plain 

 Runoff: slow Permeability: slowly permeable 

 Microrelief: absent Microrelief Component: absent 

 Drainage: moderately well drained Slope: 0.5 % 

 Surface Coarse Fragments: common 10–20%, small pebbles 2–6mm, siltstone 

 Surface Condition: periodic cracking, firm 

Classifications: 

 ASC: Endoacidic–mottled, Epipedal, Grey, VERTOSOL, Gravelly, Medium Fine, Very Fine, Very Deep 

 GSG: Grey clay PPF: Ug5.16 

Vegetation: 

 Mid Stratum:  Mid-high shrubland (0.51–1m) 

  Acacia harpophylla (brigalow) 

  Lower Stratum:  Tall open tussock grassland (0.51–1m) 
  Cenchrus ciliaris (buffel grass); Enchylaena tomentosa (ruby saltbush, barrier saltbush); Sclerolaena tetracuspis (brigalow 
  burr); Salsola kali (soft roly-poly) 

 Veg. Association:  Brigalow (VA1) – cleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A1 0.00 to 0.05 Very dark grey (10YR31) moist colour; fine sandy medium clay; very few < 2% small pebbles  
 2–6mm subangular platy siltstone coarse fragments; moderate 5–10mm angular blocky parting 
 to moderate <2mm granular structure; dry very firm; dry when sampled; clear to;  
 B21 0.05 to 0.30 Very dark grey (10YR31) to dark grey (10YR41) moist colours; fine sandy medium heavy clay; 
   very few < 2% small pebbles 2–6mm subangular platy siltstone coarse fragments; moderate 
   5–10mm lenticular structure; dry strong; dry when sampled; diffuse to;  
 B22 0.30 to 0.80 Dark grey (10YR41) moist colour; fine sandy medium heavy clay; very few < 2% small pebbles  
 2–6mm subangular platy siltstone coarse fragments; moderate 10–20mm lenticular structure;  
 dry strong; dry when sampled; gradual to;  
 B23 0.80 to 1.20 Dark greyish brown (10YR42) moist colour; many 20–50% medium 5–15mm faint red,  
 common 10–20% medium 5–15mm distinct grey mottles; fine sandy medium heavy clay; 
 few 2–10% medium pebbles 6–20mm subangular platy siltstone coarse fragments; weak  
 10–20mm lenticular structure; dry strong; dry when sampled; clear to;  
 B24? 1.20 to 1.40 Dark brown (7.5YR34) moist colour; fine sandy medium clay; abundant 50–90% small  
 pebbles 2–6mm subangular platy siltstone coarse fragments; moderate 10–20mm polyhedral  
 structure; dry strong; dry when sampled. 

 Effective Rooting Depth (ERD): 0.2 m (Cl >1000 ppm) 

 Plant Available Water Capacity (PAWC): 45 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations 

# (meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.05 7.5 0.11 82 20 10 9.1 0.60 0.60   3.0 1.10 0.40 9 20 14 58 15 0.34 0.036 0.585 0.028 

B21 0.05 0.1 6.9 0.37 481 23 12 9.5 0.90 0.35   3.9 1.26 0.47 9 19 13 56 17 0.41 0.038 0.551 0.036 

0.1 0.2 7.1 0.59 797                    

0.2 0.3 7.2 0.90 1219 23 9.3 11 2.5 0.28   10.9 0.85 0.64 7 15 16 63 19 0.37 0.024 0.543 0.034 

B22 0.3 0.4 7 1.11 1610                    

0.4 0.5 6.7 1.12 1770                    

0.5 0.6 6.1 1.17 1728 17 4.9 8.9 3.3 0.20   19.4 0.55 0.87 9 17 16 60 19 0.28 0.020 0.523 0.033 

0.6 0.7 5.7 1.12 1613                    

0.7 0.8 5.5 1.20 1805                    

B23 0.8 0.9 5.3 1.24 1885 15 3.1 8.0 3.4 0.20 0.30 0.30 22.7 0.39 0.95 8 16 16 61 19 0.25 0.018 0.528 0.033 

0.9 1 5.3 1.29 1999                    

1 1.1 5.2 1.39 2188                    

1.1 1.2 5.1 1.35 2141 14 2.5 7.4 3.3 0.20 0.20 0.30 23.6 0.34 – 8 16 19 58 – 0.24 0.018 0.552 0.035 

B24? 1.2 1.3 5.1 1.44 2315                    

1.3 1.4 5.1 1.45 2337                    
 

 # ECEC/Aqueous Cations @ pH 7 [Methods 15J1,15A1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9113 0 0.10 7.3 1.3 0.12 11 39 27 0.37 30 12 1.5 0.81 34 10 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9114 
Soil Name: Pomegranate (Pg) 

 Location: 701685 mE 7488649 mN ZONE 55 

 Described By: Burgess, J Date: 05–Jun–1996 

Landscape: 

 Geology: TQa – unconsolidated sediments (sedimentary origins) Substrate Lithology: unconsolidated material (relict) 

 Landform Pattern: plain Element: plain 

 Runoff: slow Permeability: slowly permeable 

 Microrelief: absent Microrelief Component: absent 

 Drainage: moderately well drained Slope: 1.5 % 

 Surface Coarse Fragments: few 2–10%, medium pebbles 6–20mm, silcrete 

 Surface Condition: hard setting, periodic cracking 

Classifications: 

 ASC: Epicalcareous–endohypersodic, Epipedal, Brown, VERTOSOL, Slightly Gravelly, Fine, Medium Fine, Very Deep 

 GSG: Brown clay PPF: Uf6.31 

Vegetation: 

  Mid Stratum:  Mid-high open shrubland (0.51–1m) 

  Acacia harpophylla (brigalow); Carissa ovata (currant bush, baroom bush) 

 Lower Stratum:  Tall tussock grassland (0.51–1m) 
  Cenchrus ciliaris (buffel grass) 

 Veg. Association:  Brigalow (VA1) – cleared 

Profile Morphology: 

  Horizon Depth (m) Description 

 A1 0.00 to 0.10 Dark yellowish brown (10YR34) moist colour; fine sandy light medium clay; very few < 2%  
 small pebbles 2–6mm subangular silcrete coarse fragments; moderate 10–20mm angular 
 blocky parting to moderate <2mm granular structure; dry very firm; dry when sampled; clear to;  
 B21 0.10 to 0.20 Dark yellowish brown (10YR44) moist colour; fine sandy medium clay; very few < 2% small  
 pebbles 2–6mm subangular silcrete coarse fragments; moderate 5–10mm angular blocky  
 structure; dry strong; dry when sampled; clear to;  
 B22k 0.20 to 0.50 Dark yellowish brown (10YR46) moist colour; fine sandy medium heavy clay; very few < 2%  
 small pebbles 2–6mm subangular silcrete coarse fragments; moderate 10–20mm angular blocky 
 structure; few 2–10% coarse 6–20mm calcareous soft segregations; dry very  
 strong; dry when sampled; gradual to;  
 B23 0.50 to 1.10 Strong brown (7.5YR46) moist colour; fine sandy medium heavy clay; very few < 2% small  
 pebbles 2–6mm subangular silcrete coarse fragments; moderate 5–10mm lenticular structure;  
 dry very strong; dry when sampled; diffuse to;  
 B24 1.10 to 1.50 Dark yellowish brown (10YR46) moist colour; fine sandy medium heavy clay; very few < 2%  
 small pebbles 2–6mm subangular silcrete coarse fragments; weak 10–20mm lenticular parting 
 to moderate 5–10mm polyhedral structure; very few < 2% fine <2mm manganiferous soft 
 segregations; dry very strong; dry when sampled. 

 Effective Rooting Depth (ERD): 0.4 m (Cl >1000 ppm) 

 Plant Available Water Capacity (PAWC): 65 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations 

# (meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.1 7.5 0.14 150 19 12 5.0 0.49 0.86   2.6 2.40 0.48 19 28 14 38 11 0.50 0.065 0.669 0.028 

B21 0.1 0.2 8.2 0.47 552 26 8.3 9.3 1.7 0.53   6.5 0.89 0.65 17 22 16 48 14 0.54 0.035 0.710 0.024 

B22k 0.2 0.3 8.7 0.66 836 21 8.1 10 2.3 0.41   11.0 0.81 0.62 16 22 18 48 15 0.44 0.031 0.737 0.026 

0.3 0.4 8.9 0.69 788                    

0.4 0.5 8.9 0.85 1066                    

B23 0.5 0.6 9 0.96 1246 20 6.1 11 3.4 0.40   17.0 0.55 0.85 14 23 17 47 16 0.43 0.023 0.766 0.022 

0.6 0.7 9 1.07 1428                    

0.7 0.8 9.1 1.09 1425                    

0.8 0.9 9 1.16 1589 15 2.2 8.2 3.9 0.29   26.0 0.27 0.88 16 22 18 48 15 0.31 0.023 0.754 0.025 

0.9 1 9 1.19 1596                    

1 1.1 9 1.25 1756                    

B24 1.1 1.2 9 1.27 1766 19 3.0 10 4.4 0.39   23.2 0.30 0.91 16 22 18 48 15 0.40 0.023 0.767 0.024 

1.2 1.3 9 1.32 1857                    

1.3 1.4 8.9 1.37 1945                    

1.4 1.5 8.9 1.35 1981                    
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9114 0 0.10 7.2 1.2 0.09 13 22 14 0.53 26 29 1.9 3.0 6 1 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9115 
Soil Name: Tralee (Tl) 

 Location: 700610 mE 7489225 mN ZONE 55 

 Described By: Burgess, J Date: 05–Jun–1996 

Landscape: 

 Geology: Qa – Quaternary alluvium (associated with  Substrate Lithology: unconsolidated material (alluvial) 

  current streams) 

 Landform Pattern: flood plain Element: terrace plain 

 Runoff: slow Permeability: slowly permeable 

 Microrelief: absent Microrelief Component: absent 

 Drainage: moderately well drained Slope: 1 % 

 Surface Coarse Fragments: no coarse fragments 

 Surface Condition: hard setting 

Classifications: 

 ASC: Melanic–vertic, Hypocalcic, Brown, DERMOSOL, Thin, Non Gravelly, Clayey, Clayey, Deep 

 GSG: No suitable group PPF: Uf6.32 

Vegetation: 

 Mid Stratum:  Tall shrubland (1.01–3m) 
  Acacia harpophylla (brigalow); Lysiphyllum species; Carissa ovata (currant bush, baroom bush); Capparis  
  lasiantha (nipan) 

 Lower Stratum:  Mid-high open tussock grassland (0.26–0.5m) 
  Enteropogon acicularis (curly windmill grass); Cenchrus ciliaris (buffel grass); Paspalidium caespitosum (brigalow grass);  
  Atriplex muelleri (annual saltbush) 

 Veg. Association:  Brigalow (VA1) – cleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A1 0.00 to 0.08 Very dark greyish brown (10YR32) moist colour; fine sandy light medium clay; moderate  
   5–10mm subangular blocky parting to moderate <2mm granular structure; dry very firm; 
   dry when sampled; clear to;  
 B21 0.08 to 0.30 Very dark grey (10YR31) moist colour; fine sandy medium heavy clay; moderate 5–10mm  
 angular blocky structure; dry strong; dry when sampled; clear to;  
 B22k 0.30 to 0.80 Dark brown (10YR33) moist colour; fine sandy medium heavy clay; moderate 10–20mm  
 lenticular structure; few 2–10% fine <2mm calcareous nodules, very few < 2% fine <2mm 
 calcareous soft segregations; dry strong; dry when sampled; gradual to;  
 B23 0.80 to 1.20 Dark yellowish brown (10YR44) to brown (7.5YR44) moist colours; fine sandy medium clay; 
   strong 5–10mm polyhedral structure; dry strong; dry when sampled; gradual to;  
 2D 1.20 to 1.50 Very dark greyish brown (10YR32) moist colour; fine sandy light medium clay; strong 10–20mm 
 prismatic structure; dry strong; dry when sampled. 

 Effective Rooting Depth (ERD): 0.3 m (Cl >1000 ppm, ESP >20%, EC 1:5 >0.95 dS/m) 

 Plant Available Water Capacity (PAWC): 50 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations 

# (meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.08 7.2 0.05 14 26 12 6.2 0.38 0.92   1.5 1.94 0.53 4 29 34 33 12 0.79 0.079 0.593 0.033 

B21 0.08 0.2 8.4 0.13 64 34 14 11 2.6 0.40   7.6 1.27 0.66 2 26 28 48 17 0.71 0.045 0.554 0.031 

0.2 0.3 8.9 0.54 441 29 14 12 3.9 0.36   13.4 1.17 0.75 2 26 28 46 18 0.63 0.044 0.531 0.033 

B22k 0.3 0.4 8.6 1.16 1514                    

0.4 0.5 8.6 1.41 1910                    

0.5 0.6 8.6 1.60 2098 30 13 11 6.5 0.38   21.7 1.18 0.76 2 24 24 52 17 0.58 0.030 0.540 0.056 

0.6 0.7 8.2 1.89 2059                    

0.7 0.8 8.3 1.51 1942                    

B23 0.8 0.9 8.2 1.43 2020 24 7.1 10 6.3 0.32   26.3 0.71 0.91 1 23 30 46 17 0.52 0.025 0.588 0.054 

0.9 1 8 1.36 1945                    

1 1.1 8 1.31 1892                    

1.1 1.2 8 1.18 1735 19 6.1 8.1 5.0 0.38   26.3 0.75 0.89 3 37 24 38 14 0.50 0.032 0.562 0.044 

2D 1.2 1.3 8 1.17 1707                    

1.3 1.4 8 1.18 1620                    

1.4 1.5 7.9 1.17 1696                    
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9115 0 0.10 7.2 1.8 0.14 13 97 86 0.43 68 17 1.8 1.7 8 4 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9116 
Soil Name: Knockane (Kk) 

 Location: 662506 mE 7480370 mN ZONE 55 
 Described By: Burgess, J Date: 07–Oct–1996 

Landscape: 

 Geology: TQab – unconsolidated calcareous sediments (basaltic origins)  Substrate Lithology: unconsolidated material (relict) 

 Landform Pattern: plain Element: plain 

 Runoff: slow Permeability: slowly permeable 

 Microrelief: normal gilgai – VI 0.2 m, HI 15 m Microrelief Component: shelf 

 Drainage: moderately well drained Slope: 1.5 % 

 Surface Coarse Fragments: few 2–10%, medium pebbles 6–20mm, quartz 

 Surface Condition: firm 

Classifications: 

 ASC: Vertic, Hypercalcic, Grey, DERMOSOL, Thin, Slightly Gravelly, Clayey, Clayey, Very Deep 
 GSG: Grey clay PPF: Uf6.33 

Vegetation: 

 Mid Stratum:  Tall shrubland (1.01–3m) 
  Acacia harpophylla (brigalow); Carissa ovata (currant bush, baroom bush) 

 Lower Stratum:  Mid-high tussock grassland (0.26–0.5m) 
  Cenchrus ciliaris (buffel grass) 

 Veg. Association: Brigalow (VA1) – cleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A1 0.00 to 0.10 Very dark greyish brown (10YR32) moist colour; sandy light medium clay; strong 10–20mm 
   angular blocky parting to moderate 2–5mm angular blocky structure; dry very firm; dry when 
   sampled; clear to;  
 B21t 0.10 to 0.30 Dark greyish brown (2.5Y42) to greyish brown (2.5Y52) moist colours; fine sandy medium 
   heavy clay; strong 10–20mm angular blocky parting to moderate 10–20mm lenticular 
   structure; very few < 2% fine <2mm calcareous soft segregations; dry strong; 
   dry when sampled; clear to;  
 B22k 0.30 to 0.70 Dark greyish brown (10YR42) moist colour; fine sandy medium clay; moderate 20–50mm  
   prismatic parting to moderate 10–20mm angular blocky structure; many 20–50% medium 
   2–6mm calcareous soft segregations, very few < 2% medium 2–6mm calcareous nodules;  
   dry very strong; dry when sampled; gradual to;  
 B23 0.70 to 1.10 Dark greyish brown (10YR42) moist colour; common 10–20% coarse 15mm–30mm distinct  
 grey, few 2–10% fine < 5mm faint orange mottles; fine sandy medium clay; common  
 10–20% medium pebbles 6–20mm subrounded quartz coarse fragments; weak 10–20mm  
 lenticular structure; few 2–10% fine <2mm calcareous soft segregations, few 2–10% medium 
 2–6mm calcareous nodules; dry very strong; dry when sampled; diffuse to;  
 B24 1.10 to 1.60 Dark greyish brown (10YR42) moist colour; fine sandy medium clay; moderate 20–50mm 
   lenticular parting to moderate 5–10mm lenticular structure; few 2–10% medium 2–6mm 
   calcareous nodules, very few < 2% coarse 6–20mm calcareous soft segregations; 
   dry strong; dry when sampled. 

 Effective Rooting Depth (ERD): 0.5 m (ESP >20%) 

 Plant Available Water Capacity (PAWC): 65 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations 

# (meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.1 7.8 0.05 – 25 20 4.7 0.25 0.12   1.0 4.26 0.39 19 45 6 29 10 0.86 0.050 0.095 0.038 

B21t 0.1 0.2 8.7 0.13 1 26 16 6.8 1.2 0.08   4.6 2.35 0.46 19 44 6 32 12 0.81 0.026 0.076 0.022 

0.2 0.3 9.1 0.25 43 26 16 9.4 2.3 0.06   8.8 1.70 0.53 19 42 6 33 13 0.79 0.021 0.061 0.022 

B22k 0.3 0.4 9.4 0.31 102 – – – – –   – – 0.57 20 40 7 32 15 – 0.017 0.059 0.022 

0.4 0.5 9.5 0.39 185                    

0.5 0.6 9.6 0.49 263 23 6.5 12 4.9 0.04   21.3 0.54 0.78 20 39 9 32 14 0.72 0.013 0.051 0.031 

0.6 0.7 9.6 0.68 425                    

B23 0.7 0.8 9.6 0.71 446                    

0.8 0.9 9.6 0.81 561 27 5.3 13 6.7 0.05   24.8 0.41 0.93 19 40 9 33 16 0.82 0.014 0.052 0.028 

0.9 1 9.6 0.83 591                    

1 1.1 9.5 0.89 692                    

B24 1.1 1.2 9.5 0.87 702 26 4.6 13 6.7 0.05   25.8 0.35 0.90 21 41 6 32 15 0.81 0.015 0.063 0.026 

1.2 1.3 9.5 0.89 775                    

1.3 1.4 9.5 0.85 728                    

1.4 1.5 9.6 0.84 723 – – – – –   – – 0.94 24 41 5 29 14 – 0.016 0.074 0.030 

1.5 1.6 9.4 1.00 1062                    
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9116 0 0.10 7.9 1.4 0.10 14 22 16 0.10 12 17 0.96 0.27 5 4 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9117 
Soil Name: Warwick (Ww) 

 Location: 662179 mE 7478304 mN ZONE 55 

 Described By: Burgess, J Date: 07–Oct–1996 

Landscape: 

 Geology: TQa – unconsolidated sediments (sedimentary origins) Substrate Lithology: unconsolidated material (relict) 

 Landform Pattern: plain Element: plain 

 Runoff: slow Permeability: very slowly permeable 

 Microrelief: melonhole gilgai – VI 0.6 m, HI 12 m Microrelief Component: mound 

 Drainage: moderately well drained Slope: 1 % 

 Surface Coarse Fragments: very few < 2%, medium pebbles 6–20mm, silcrete and quartz 

 Surface Condition: periodic cracking, firm 

Classifications: 

 ASC: Episodic–endoacidic, Epipedal, Grey, VERTOSOL, Non Gravelly, Fine, Medium Fine, Very Deep 

 GSG: Grey clay PPF: Ug5.24 

Vegetation: 

 Mid Stratum:  Mid-high shrubland (0.51–1m) 

  Acacia harpophylla (brigalow); Carissa ovata (currant bush, baroom bush) 

 Lower Stratum:  Mid-high open tussock grassland (0.26–0.5m) 
  Cenchrus ciliaris (buffel grass); Sporobolus caroli (yakka grass, fairy grass); Dichanthium sericeum (Queensland  
  bluegrass) 

 Veg. Association:  Brigalow (VA1) – cleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A1 0.00 to 0.03 Dark grey (10YR41) moist colour; fine sandy medium clay; strong 5–10mm angular blocky 
   parting to moderate <2mm granular structure; dry very firm; dry when sampled; clear to;  
 B21 0.03 to 0.20 Dark grey (10YR41) moist colour; fine sandy medium clay; strong 5–10mm angular blocky 
   or lenticular structure; moderately moist very firm; moderately moist when sampled; gradual to;  
 B22k 0.20 to 0.40 Dark greyish brown (2.5Y42) moist colour; fine sandy medium heavy clay; moderate 10–20mm  
 lenticular structure; few 2–10% fine <2mm calcareous soft segregations;  
 moderately moist very strong; moderately moist when sampled; diffuse to;  
 B23 0.40 to 1.50 Dark greyish brown (10YR42) moist colour; fine sandy medium heavy clay; weak 20–50mm 
   lenticular parting to weak 5–10mm polyhedral structure; moderately moist very strong; 
   moderately moist when sampled. 

 Effective Rooting Depth (ERD): 0.3 m (Cl >1000 ppm) 

 Plant Available Water Capacity (PAWC): 50 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations # 

(meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.03 7.1 0.03 – 24 9.8 9.0 0.30 0.37   1.3 1.09 0.56 7 45 10 37 13 0.65 0.026 0.105 0.021 

B21 0.03 0.1 7.6 0.29 235 30 14 13 2.3 0.12   7.7 1.08 0.53 6 36 13 45 16 0.67 0.019 0.081 0.021 

0.1 0.2 8.5 0.66 609 29 10 13 3.1 0.12   10.7 0.77 0.61 6 32 14 48 19 0.60 0.017 0.082 0.022 

B22k 0.2 0.3 8.8 0.74 780 27 8.4 12 3.7 0.10   13.7 0.70 0.73 5 32 14 49 20 0.55 0.018 0.087 0.019 

0.3 0.4 8.4 0.75 1046 – – – – –   – – 0.91 5 33 14 48 20 – 0.012 0.086 0.017 

B23 0.4 0.5 7.3 0.83 1194                    

0.5 0.6 5.7 0.87 1330 23 4.7 11 5.6 0.10   24.3 0.43 0.95 5 32 14 49 21 0.47 0.013 0.086 0.013 

0.6 0.7 5.2 0.90 1386                    

0.7 0.8 5 0.88 1382                    

0.8 0.9 4.8 0.92 1439 27 2.4 10 5.2 0.09   19.3 0.24 0.96 4 32 12 51 18 0.53 0.012 0.087 0.012 

0.9 1 4.7 0.94 1478                    

1 1.1 4.7 0.93 1456                    

1.1 1.2 4.6 0.91 1469 27 1.7 9.3 5.4 0.09   20.0 0.18 0.81 4 31 15 51 18 0.53 0.011 0.090 0.010 

1.2 1.3 4.5 1.03 1683                    

1.3 1.4 4.5 0.98 1589                    

1.4 1.5 4.5 1.00 1633 25 2.4 10 5.9 0.10   23.6 0.24 0.82 4 29 17 51 18 0.49 0.012 0.091 0.010 
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9117 0 0.10 7.6 1.3 0.09 14 14 10 0.20 10 41 0.81 0.27 8 18 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9118 
Soil Name: Warwick (Ww) 

 Location: 662179 mE 7478308 mN ZONE 55 

 Described By: Burgess, J Date: 07–Oct–1996 

Landscape: 

 Geology: TQa – unconsolidated sediments (sedimentary origins) Substrate Lithology: unconsolidated material (relict) 

 Landform Pattern: plain Element: plain 

 Runoff: very slow Permeability: very slowly permeable 

 Microrelief: melonhole gilgai – VI 0.6 m, HI 12 m Microrelief Component: depression 

 Drainage: imperfectly drained Slope: 1 % 

 Surface Coarse Fragments: very few < 2%, medium pebbles 6–20mm, silcrete and quartz 

 Surface Condition: periodic cracking, firm 

Classifications: 

 ASC: Episodic–endoacidic, Epipedal, Grey, VERTOSOL, Non Gravelly, Fine, Fine, Very Deep 

 GSG: Grey clay PPF: Ug5.24 

Vegetation: 

 Mid Stratum:  Mid-high shrubland (0.51–1m) 

  Acacia harpophylla (brigalow); Carissa ovata (currant bush, baroom bush) 

 Lower Stratum:  Mid-high open tussock grassland (0.26–0.5m) 
  Cenchrus ciliaris (buffel grass); Sporobolus caroli (yakka grass, fairy grass); Cyperus species 

 Veg. Association:  Brigalow (VA1) – cleared 

Profile Morphology: 

  Horizon Depth (m) Description 

 A1 0.00 to 0.03 Dark grey (10YR41) moist colour; fine sandy light medium clay; moderate 5–10mm 
   angular blocky parting to moderate <2mm granular structure; dry very firm; dry 
   when sampled; clear to;  
 B21 0.03 to 0.40 Dark grey (10YR41) moist colour; very few < 2% fine < 5mm faint orange mottles; fine sandy  
 medium clay; moderate 10–20mm lenticular structure; dry very strong; dry when  
 sampled; diffuse to;  
 B22 0.40 to 1.50 Dark greyish brown (10YR42) to greyish brown (10YR52) moist colours; fine sandy 
   medium clay; weak 10–20mm lenticular structure; moderately moist very strong; 
   moderately moist when sampled. 

 Effective Rooting Depth (ERD): 0.4 m (subsoil pH <5.5) 

 Plant Available Water Capacity (PAWC): 60 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations 

# (meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1 0 0.03 6.7 0.02 – 17 8.1 7.9 0.34 0.37   2.0 1.03 0.53 10 41 10 37 10 0.46 0.024 0.107 0.020 

B21 0.03 0.1 6.6 0.09 62 21 9.5 9.8 1.3 0.15   6.2 0.97 0.66 8 38 12 43 14 0.49 0.017 0.078 0.014 

0.1 0.2 7.3 0.17 185 22 9.6 10 2.3 0.10   10.5 0.96 0.77 8 35 13 44 15 0.50 0.015 0.077 0.014 

0.2 0.3 7.5 0.29 360 21 7.7 10 3.4 0.07   16.2 0.77 0.88 9 37 12 42 14 0.50 0.014 0.074 0.013 

0.3 0.4 6.6 0.43 511 19 6.0 10 2.8 0.05   14.7 0.60 0.89 9 38 13 41 14 0.46 0.014 0.073 0.013 

B22 0.4 0.5 5.4 0.51 627                    

0.5 0.6 5.1 0.60 810 16 3.3 9.5 2.9 0.02 0.51 0.51 18.1 0.35 0.92 9 40 13 38 14 0.42 0.011 0.070 0.013 

0.6 0.7 4.9 0.62 886                    

0.7 0.8 4.8 0.68 1118                    

0.8 0.9 4.8 0.69 1138 15 2.1 9.5 2.6 0.03 1.1 1.2 17.3 0.22 0.93 9 39 10 41 14 0.37 0.011 0.075 0.010 

0.9 1 4.7 0.68 1058                    

1 1.1 4.6 0.74 1124                    

1.1 1.2 4.6 0.74 1140 15 1.3 8.9 2.7 0.06 1.6 1.7 18.0 0.15 0.87 10 40 13 38 14 0.39 0.011 0.076 0.009 

1.2 1.3 4.6 0.76 1204                    

1.3 1.4 4.6 0.77 1210                    

1.4 1.5 4.5 0.79 1247 15 0.90 8.8 2.6 0.05 2.1 2.2 17.3 0.10 0.82 9 38 10 41 14 0.37 0.012 0.080 0.009 
 

 # ECEC/Aqueous Cations @ pH 7 [Methods 15J1,15A1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9118 0 0.10 6.6 1.1 0.07 16 17 14 0.10 27 110 1.7 0.48 6 12 

# Air dry data @ 40 C 
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Appendix 3 – Profile morphology, landscape characteristics, vegetation & analytical data (continued) 

Representative Profile: 9119 
Soil Name: Hazelbrae (Hb) 

 Location: 665119 mE 7482002 mN ZONE 55 

 Described By: Burgess, J Date: 17–Oct–1996 

Landscape: 

 Geology: TQab – unconsolidated calcareous sediments (basaltic origins)  Substrate Lithology: marl 

 Landform Pattern: plain Element: plain 

 Runoff: slow Permeability: slowly permeable 

 Microrelief: absent Microrelief Component: absent 

 Drainage: moderately well drained Slope: 2.5 % 

 Surface Coarse Fragments: very few < 2%, medium pebbles 6–20mm, quartz 

 Surface Condition: hard setting 

Classifications: 

 ASC: Vertic, Hypercalcic, Brown, CHROMOSOL, Medium, Non Gravelly, Clay Loamy, Clayey, Very Deep 

 GSG: Solodic PPF: Db1.33 

Vegetation: 

 Tallest Stratum:  Low isolated trees (3.01–6m) 

  Eucalyptus cambageana (Dawson gum, blackbutt) 

 Mid Stratum:  Mid-high open shrubland (0.51–1m) 
  Cassia brewsteri (Leichhardt bean, bean bush); Eremocitrus glauca (limebush); Pittosporum phylliraeoides (butterbush,  
  meemeei, weeping pittosporum); Capparis lasiantha (nipan); Alectryon diversifolius (scrub holly); Carissa ovata (currant  
  bush, baroom bush); Denhamia oleaster; Alstonia constricta (bitterbark, quinine tree) 

 Lower Stratum:  Tall tussock grassland (0.51–1m) 
  Cenchrus ciliaris (buffel grass) 

 Veg. Association:  Brigalow–Dawson gum (VA5) – cleared 

Profile Morphology: 

  Horizon Depth (m) Description 
 A1 0.00 to 0.24 Dark brown (10YR33) moist colour; clay loam, sandy; weak 5–10mm subangular blocky 
   parting to massive structure; dry firm; dry when sampled; abrupt to;  
 A2j 0.24 to 0.25 Dark brown (10YR33) moist colour, light brownish grey (10YR62) dry colour; clay loam; 
   sandy; weak 5–10mm subangular blocky structure; dry firm; dry when sampled; abrupt to;  
 B21t 0.25 to 0.60 Olive brown (2.5Y44) moist colour; fine sandy medium clay; strong 10–20mm lenticular  
 structure; dry strong; dry when sampled; clear to;  
 B22k 0.60 to 1.30 Brown (10YR43) moist colour; sandy medium clay; moderate 10–20mm lenticular structure;  
 common 10–20% medium 2–6mm calcareous soft segregations, few 2–10% medium 2–6mm 
 calcareous nodules; dry strong; dry when sampled; diffuse to;  

 BCk? 1.30 to 1.50 Yellowish brown (10YR54) to light olive brown (2.5Y54) moist colours; common 10–20% 
   medium 5–15mm faint orange, common 10–20% coarse 15–30mm distinct grey 
   mottles; sandy light medium clay; moderate 10–20mm polyhedral structure; many 20–50% coarse 
   6–20mm calcareous soft segregations, few 2–10% medium 2–6mm calcareous nodules;  
   dry strong; dry when sampled. 

 Effective Rooting Depth (ERD): 1.1 m (ESP >20%) 

 Plant Available Water Capacity (PAWC): 90 mm 

Analytical Data: 

 

Horizon Upper 

Depth   

(m) 

Lower 

Depth  

(m) 

1:5 Soil/Water Cation Exchange 

Capacity/Exchangeable Cations 

# (meq/100g) 

Exchange 

Acidity 

(meq/100g) 

Cation 

Dominance 

Dispersion Particle Size 

(%) 

Moisture 

(%) 

Clay 

Mineralogy 

Total Elements 

(%) 

pH EC     

(dS/m) 

Cl       

(mg/kg) 

CEC/ECEC Ca Mg Na K Al H ESP               

(%) 

Ca/Mg  

Ratio 

R1                     

Ratio 

Coarse 

Sand        

Fine 

Sand       

Silt             Clay           15 Bar            CEC/Clay%            

Ratio 

P                       K                         S                        

@ 40 C @ 105 C @ 105 C @ 105 C @ 105 C @ 65 C 

A1/A2j 0 0.1 8.1 0.08 – 17 15 2.1 0.09 0.15   0.5 7.14 0.30 22 48 8 23 8 0.74 0.048 0.081 0.038 

0.1 0.2 8.2 0.05 – – – – – –   – – 0.38 23 54 7 17 6 – 0.027 0.057 0.019 

0.2 0.25 8.4 0.04 – 9 6.5 2.0 0.09 0.06   1.0 3.25 0.44 24 56 7 14 5 0.64 0.018 0.044 0.013 

B21t 0.25 0.3 8.6 0.07 10 22 11 8.1 0.59 0.10   2.7 1.36 0.45 18 38 7 38 15 0.58 0.017 0.063 0.013 

0.3 0.4 8.8 0.08 12 25 11 10 1.1 0.09   4.4 1.10 0.56 17 36 5 41 16 0.61 0.016 0.060 0.014 

0.4 0.5 8.9 0.14 22                    

0.5 0.6 9 0.18 29 18 6.9 9.4 1.2 0.06   6.7 0.73 0.55 19 43 5 31 12 0.58 0.016 0.056 0.015 

B22k 0.6 0.7 9.2 0.23 49                    

0.7 0.8 9.5 0.26 72                    

0.8 0.9 9.6 0.33 106 17 4.2 9.6 2.5 0.05   14.7 0.44 0.74 20 40 8 31 12 0.55 0.013 0.057 0.026 

0.9 1 9.6 0.43 192                    

1 1.1 9.6 0.48 231                    

1.1 1.2 9.5 0.56 286 21 4.2 11 4.2 0.06   20.0 0.38 0.83 19 40 10 32 14 0.66 0.013 0.065 0.031 

1.2 1.3 9.5 0.58 323                    

BCk? 1.3 1.4 9.5 0.61 353                    

1.4 1.5 9.4 0.66 441 22 3.9 11 4.2 0.06   19.1 0.35 0.85 21 41 6 31 13 0.71 0.011 0.069 0.037 
 

 # CEC/Alcoholic Cations @ pH 8.5 [Methods 15I3,15C1 – Rayment and Higginson (1992)] 

 
Site # Upper 

Depth 

(m) 

Lower 

Depth 

(m) 

pH       

(1:5) 

Org. C        

(%)  

Tot. N        

(%) 

C/N       

Ratio 

Extr. P                             

(mg/kg) 

Acid        

Extr. K  

(meq/100g) 

DTPA Extr. Micronutrientients 

(mg/kg) 

Phos. 

Extr. S 

(mg/kg) 

Water Sol. 

NO3–N 

(mg/kg) 
Acid P Bicarb. P Fe Mn Cu Zn 

9119 0 0.10 8.1 1.9 0.11 17 26 10 0.30 11 12 0.47 0.41 3 2 

# Air dry data @ 40 C 
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Appendix 4 

 

 
Mean surface soil (0–0.1m) fertility data for each soil profile class 

 

(a) Summary of mean fertility data for each soil profile class 

 grouped by landscape and vegetation 

(b) Alphabetical listing of statistical data for each soil 

 profile class



 

Notes:   1.  All values presented in the summary table are geometric means.  Further statistical detail on the range of values measured (min, max) and the sample population (count) are recorded in the alphabetical listing following the summary table. 

      2.  Where gilgai components have been sampled separately, the component sampled is indicated by (z) for non-gilgaied, (m) or (s) for mound or shelf and (d) for depression. 

      3.  Includes data measured either as CEC/alcoholic cations @ pH 8.5 (Methods 15I3, 15C1) or ECEC/aqueous cations @ pH 7 (Methods 15J1, 15A1) depending on surface soil pH. 

      4.  Any Acacia open forest with species other than brigalow or its associates.  Includes Rosewood (VA2), Lancewood (VA3) and Bendee (VA30). 
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Appendix 4(a) – Summary of mean fertility data1 for each soil profile class grouped by landscape and vegetation 

 
Soil Profile Class SPC 

Code 

Gilgai 

Comp 2 

pH    

(1:5) 

Org. C  

(%) 

Tot. N  

(%) 

C/N  

Ratio 

Extr. P Acid        

Extr. K 

(meq/100g) 

DTPA  Extr. Micronutrients Phos.  

Extr. S 

(mg/kg) 

Sol.  

NO3-N 

(mg/kg) 

Cation Exchange Capacity/Exchangeable Cations 3 

Acid 

(mg/kg) 

Bicarb. 

(mg/kg) 

Fe            

(mg/kg) 

Mn             

(mg/kg) 

Cu            

(mg/kg) 

Zn           

(mg/kg) 

CEC/ECEC 

(meq/100g) 

Ca  

(meq/100g) 

Mg   

(meq/100g) 

Na   

(meq/100g) 

K    

(meq/100g) 

@ 40 C @ 40 C @ 40 C  @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C 

Soils Derived from Permian Sedimentary Rocks (Pb, Pw) 

Eucalypt or Acacia4 Vegetation 

Cherwell Cw  5.7 0.60 0.02 30  3 0.15 31 5 0.08 0.16  5 4 0.93 0.47 0.01 0.14 

Maywin Mw  5.2 1.5 0.08 19  3 0.72 89 7 0.19 0.72 7 6 4 1.0 0.64 0.07 0.85 

Eucalypt Vegetation 

Adeline Ad  6.7 1.1 0.06 18 11 6 0.42 46 45 0.76 0.39 6 3 12 4.9 3.4 0.31 0.36 

Carlo Cc z, m/s 7.4 1.4 0.08 17 31 7 0.67 8 21 0.47 0.37 5 4 22 16 3.7 0.13 0.55 

d 6.4 1.2 0.07 17  11      10 28 17 11 4.5 0.43 0.65 

Emoh Em  6.9 0.79 0.04 21 9 7 0.60 35 19 0.21 0.38 2 10 5 3.2 0.67 0.04 0.38 

Heyford Hf  5.2 1.5 0.03 50  2 0.29 102 1 0.05 0.16 6 16 6 0.69 0.61 0.09 0.31 

Mt Stuart Ms m 8.5 1.4 0.09 16  4 0.57 9 4 0.71 0.29  3      

d 8.5 1.9 0.14 14  8 1.19 9 4 0.94 0.31  3      

Red-one Rn  6.7 1.2 0.07 17  4 0.61 21 18 0.62 0.51 6 5 13 7.8 2.5 0.09 0.70 

Brigalow Vegetation 

Burradoo Bu  7.4 1.5 0.11 14 16 12 0.36 20 17 1.4 0.51 7 7 21 12 5.7 0.42 0.42 

Burradoo sodic phase BuZp  7.2 1.2 0.10 13 20 10 0.29 32 50 1.7 0.90 8 19 20 9.2 5.0 0.67 0.26 

Farlane Fr m 8.2 1.4 0.10 14 25 16 0.66 16 13 1.1 0.47 9 19 31 20 9.2 0.98 0.50 

d 6.9 1.7 0.12 13 21 43 0.61 49 24 2.1 0.91 9 12 21 13 5.8 0.40 0.25 

Stateschool Ss  7.0 1.3 0.08 17 17 12 0.37 27 24 0.71 0.44 6 4 11 6.7 2.4 0.24 0.40 

Ternallum Tn  7.9 1.4 0.11 13  24      8 26 45 37 5.3 0.41 1.0 

Tiny Ty z, m/s 8.0 1.2 0.08 15  12 0.28 19 19 1.2 0.26 5 7 35 24 8.5 0.61 0.49 

d 7.6 1.3 0.10 13  18 0.31 30 43 1.7 0.61 6 7 37 26 10.0 1.0 0.49 

 



 

Notes:   1.  All values presented in the summary table are geometric means.  Further statistical detail on the range of values measured (min, max) and the sample population (count) are recorded in the alphabetical listing following the summary table. 

      2.  Where gilgai components have been sampled separately, the component sampled is indicated by (z) for non-gilgaied, (m) or (s) for mound or shelf and (d) for depression. 

      3.  Includes data measured either as CEC/alcoholic cations @ pH 8.5 (Methods 15I3, 15C1) or ECEC/aqueous cations @ pH 7 (Methods 15J1, 15A1) depending on surface soil pH. 

      4.  Any Acacia open forest with species other than brigalow or its associates.  Includes Rosewood (VA2), Lancewood (VA3) and Bendee (VA30). 
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Appendix 4(a) – Summary of mean fertility data1 for each soil profile class grouped by landscape and vegetation (continued) 

 
Soil Profile Class SPC 

Code 

Gilgai 

Comp 2 

pH    

(1:5) 

Org. C  

(%) 

Tot. N  

(%) 

C/N  

Ratio 

Extr. P Acid        

Extr. K 

(meq/100g) 

DTPA  Extr. Micronutrients Phos.  

Extr. S 

(mg/kg) 

Sol.  

NO3-N 

(mg/kg) 

Cation Exchange Capacity/Exchangeable Cations 3 

Acid 

(mg/kg) 

Bicarb. 

(mg/kg) 

Fe            

(mg/kg) 

Mn             

(mg/kg) 

Cu            

(mg/kg) 

Zn           

(mg/kg) 

CEC/ECEC 

(meq/100g) 

Ca  

(meq/100g) 

Mg   

(meq/100g) 

Na   

(meq/100g) 

K    

(meq/100g) 

@ 40 C @ 40 C @ 40 C  @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C 

Soils Derived from Coarse Grained, Acid to Intermediate, Cretaceous Igneous Rocks (Ki) 

Eucalypt Vegetation 

Middlemount Mi  6.3 1.2 0.07 17 26 4 0.73 32 98 0.22 3.7 6 5 7 4.0 2.2 0.12 0.63 

Middlemount colluvial variant MiCv  6.1 0.65 0.04 16 10 4 0.43 35 54 0.07 0.13 6 12 6 0.84 0.81 0.27 0.53 

Soils Derived from Deeply Weathered Tertiary Sediments (Ta) 

Eucalypt Vegetation 

Anncrouye Ac  5.7 1.2 0.05 23 30 6 0.21 34 7 0.40 0.18 5 9 4 1.9 1.3 0.14 0.32 

Bills Hut Bh  5.7 1.2 0.05 22 8 3 0.32 14 23 0.63 0.16 7 8 5 2.6 1.4 0.06 0.47 

Bills Hut sandy variant BhSv  
6.1 0.52 0.02 26  1      4 1 2 0.88 0.49 0.06 0.47 

Bul Bul Bb  5.4 0.90 0.04 24 3 2 0.24 30 9 0.30 0.22 5 3 3 0.91 0.48 0.09 0.24 

Bundoora Bd  5.8 0.78 0.03 26 6 3 0.14 41 6 0.21 0.15 3 3 4 1.2 0.95 0.08 0.20 

Merion Mr  5.0 1.4 0.08 18  24 0.30  7 1.2 1.4 32 4 24 4.7 14 4.2 0.62 

Red Cliff Rc  5.4 1.1 0.07 17 11 4 0.40 27 12 0.61 0.17 13 10 4 1.6 1.1 0.08 0.43 

Wieta Wt  5.9 0.98 0.05 18 9 7 0.42 41 12 0.37 0.27 9 8 5 2.3 1.6 0.18 0.37 

Wyndham Wm  6.0 0.56 0.03 19  2 0.10 33 7 0.12 0.11 2 2 3 1.3 0.53 0.03 0.12 

Acacia4 Vegetation 

Bellarine Bz  4.8 2.2 0.13 17 9 6 0.33 79 4 0.19 0.37 16 8 7 2.1 1.2 0.11 0.53 

Soils Derived from Deeply Weathered Tertiary Basalt (Tbd) 

Eucalypt Vegetation 

Red Hill Rh  5.7 1.2 0.07 16 10 9 0.45 18 57 1.0 0.29 10 13 7 4.4 1.5 0.06 0.57 

   
                  

   
                  

   
                  

 



 

Notes:   1.  All values presented in the summary table are geometric means.  Further statistical detail on the range of values measured (min, max) and the sample population (count) are recorded in the alphabetical listing following the summary table. 

      2.  Where gilgai components have been sampled separately, the component sampled is indicated by (z) for non-gilgaied, (m) or (s) for mound or shelf and (d) for depression. 

      3.  Includes data measured either as CEC/alcoholic cations @ pH 8.5 (Methods 15I3, 15C1) or ECEC/aqueous cations @ pH 7 (Methods 15J1, 15A1) depending on surface soil pH. 

      4.  Any Acacia open forest with species other than brigalow or its associates.  Includes Rosewood (VA2), Lancewood (VA3) and Bendee (VA30). 
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Appendix 4(a) – Summary of mean fertility data1 for each soil profile class grouped by landscape and vegetation (continued) 

 
Soil Profile Class SPC 

Code 

Gilgai 

Comp 2 

pH    

(1:5) 

Org. C  

(%) 

Tot. N  

(%) 

C/N  

Ratio 

Extr. P Acid        

Extr. K 

(meq/100g) 

DTPA  Extr. Micronutrients Phos.  

Extr. S 

(mg/kg) 

Sol.  

NO3-N 

(mg/kg) 

Cation Exchange Capacity/Exchangeable Cations 3 

Acid 

(mg/kg) 

Bicarb. 

(mg/kg) 

Fe            

(mg/kg) 

Mn             

(mg/kg) 

Cu            

(mg/kg) 

Zn           

(mg/kg) 

CEC/ECEC 

(meq/100g) 

Ca  

(meq/100g) 

Mg   

(meq/100g) 

Na   

(meq/100g) 

K    

(meq/100g) 

@ 40 C @ 40 C @ 40 C  @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C 

Soils Derived from Fresh or Partially Altered Tertiary Basalt (Tb, Tba) 

Eucalypt Vegetation 

May My z, m/s 7.7 0.99 0.06 17 15 6 0.38 18 19 1.3 0.35 5 14 77 41 29 0.55 0.46 

d 7.4 0.98 0.06 18 6 9 0.36 32 42 1.9 0.39 5 7 73 36 31 0.79 0.41 

May shallow phase MySp  7.5 1.1 0.07 17  11 1.10 18 12 1.8 0.46 6 35 91 58 25 0.41 0.73 

Ninemile  Nm  7.6 1.1 0.08 14 36 19 0.65 22 15 1.4 0.35 6 25 72 34 23 0.69 0.75 

Windeyers Hill Wy  6.6 1.1 0.06 18 7 10 0.89 33 31 1.4 0.48 6 5 16 7.1 6.6 0.23 0.41 

Windeyers Hill  melonhole 

phase 

WyMp m 6.6 0.76 0.05 15 5 5 0.17 15 27 0.86 0.14 11 6 15 4.8 7.5 0.45 0.22 

d 6.5 1.3 0.08 16 10 16 0.19 84 85 1.8 0.61 9 2 15 5.8 7.9 0.24 0.42 

Brigalow Vegetation 

Battery Bx  7.3 1.6 0.12 14 15 17 0.36 33 31 2.1 0.81 11 12 38 17 11 0.60 0.45 

Gordons Bore Gb  6.9 1.3 0.10 14 28 21 0.33 26 28 1.5 1.0 9 13 17 9.5 5.2 0.35 0.40 

Indicus Id  7.7 1.4 0.09 15 19 12 0.55 21 15 1.8 0.41 6 18 52 29 18 0.67 0.62 

Indicus melonhole phase IdMp m 7.3 1.2 0.09 14 17 12 0.42 31 46 2.4 0.72 7 25 28 14 12 1.2 0.38 

d 5.5 1.1 0.07 16 25 26 0.48 73 53 3.0 0.76 6 2 28 10.0 15 2.1 0.38 

Indicus shallow phase IdSp  7.1 1.4 0.09 16 98 18 0.57 26 34 2.5 0.83 7 18 50 27 21 0.43 0.78 

Leitrim Lt  7.6 1.7 0.13 13  30      13 15 34 21 11 1.7 0.52 

Soils Derived from Unconsolidated Tertiary–Quaternary Sediments Sourced from Sedimentary Landscapes (TQa) 

Eucalypt Vegetation 

Collawmar Cm  6.9 0.72 0.04 18 12 6 0.14 13 23 0.31 0.18 3 3 5 3.4 0.82 0.05 0.24 

Foxleigh Fx  6.5 0.58 0.03 22 9 3 0.20 24 13 0.36 0.19 3 2 4 2.5 0.98 0.08 0.27 

Foxleigh clay loamy phase FxLp  6.1 1.1 0.05 21 33 9 0.31 43 55 0.94 0.28 7 3 6 2.8 2.0 0.17 0.33 

 

 



 

Notes:   1.  All values presented in the summary table are geometric means.  Further statistical detail on the range of values measured (min, max) and the sample population (count) are recorded in the alphabetical listing following the summary table. 

      2.  Where gilgai components have been sampled separately, the component sampled is indicated by (z) for non-gilgaied, (m) or (s) for mound or shelf and (d) for depression. 

      3.  Includes data measured either as CEC/alcoholic cations @ pH 8.5 (Methods 15I3, 15C1) or ECEC/aqueous cations @ pH 7 (Methods 15J1, 15A1) depending on surface soil pH. 

      4.  Any Acacia open forest with species other than brigalow or its associates.  Includes Rosewood (VA2), Lancewood (VA3) and Bendee (VA30). 
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Appendix 4(a) – Summary of mean fertility data1 for each soil profile class grouped by landscape and vegetation (continued) 

 
Soil Profile Class SPC 

Code 

Gilgai 

Comp 2 

pH    

(1:5) 

Org. C  

(%) 

Tot. N  

(%) 

C/N  

Ratio 

Extr. P Acid        

Extr. K 

(meq/100g) 

DTPA  Extr. Micronutrients Phos.  

Extr. S 

(mg/kg) 

Sol.  

NO3-N 

(mg/kg) 

Cation Exchange Capacity/Exchangeable Cations 3 

Acid 

(mg/kg) 

Bicarb. 

(mg/kg) 

Fe            

(mg/kg) 

Mn             

(mg/kg) 

Cu            

(mg/kg) 

Zn           

(mg/kg) 

CEC/ECEC 

(meq/100g) 

Ca  

(meq/100g) 

Mg   

(meq/100g) 

Na   

(meq/100g) 

K    

(meq/100g) 

@ 40 C @ 40 C @ 40 C  @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C 

Brigalow Vegetation 

Pomegranate Pg  6.9 1.4 0.10 14 25 21 0.32 42 26 2.0 1.3 11 7 20 7.4 6.8 1.03 0.40 

Pomegranate melonhole phase PgMp m 6.8 1.5 0.11 14 23 18 0.39 51 27 1.4 0.83 14 25 26 11 9.4 1.4 0.54 

d 6.3 1.2 0.09 14 31 44 0.48 121 35 2.4 1.4 11 10 20 8.6 6.7 0.60 0.49 

Pomegranate shallow phase PgSp  6.5 1.4 0.10 13 19 16 0.27 61 10 1.7 1.1 17 7 19 3.4 8.5 2.1 0.33 

Racetrack Rt  6.4 1.2 0.05 22  13 0.16 32 31 0.66 0.23 7 4 7 3.8 1.7 0.20 0.27 

Racetrack shallow phase RtSp  6.4 1.4 0.08 18 22 17 0.31 25 30 0.80 0.86 7 6 8 3.6 1.5 0.30 0.38 

Turon Tr m 7.3 1.6 0.10 16 13 10 0.41 39 17 1.1 0.49 16 19 29 13 10.5 1.8 0.58 

d 6.5 1.3 0.10 13 21 34 0.52 95 19 2.2 1.1 16 9 25 12 7.3 0.90 0.79 

Warwick Ww z, m/s 7.2 1.3 0.09 14 20 14 0.27 24 23 0.86 0.35 10 20 24 11 9.1 1.3 0.36 

d 6.4 1.3 0.09 15 30 29 0.26 76 78 1.4 0.89 8 14 22 9.3 8.2 1.1 0.30 

Soils Derived from Unconsolidated Tertiary–Quaternary Sediments Sourced from Basaltic Landscapes (TQab) 

Eucalypt Vegetation 

Carfax Cx m 8.1 1.2 0.08 15 7 8 0.31 14 11 0.68 0.25 5 8 51 33 14 0.27 0.54 

d 7.2 1.4 0.09 17 15 15 0.45 34 41 1.2 0.47 5 8 54 28 15 0.52 0.66 

Kirkcaldy Kc  7.2 1.4 0.07 20 12 11 0.31 12 16 0.52 0.21 5 4 23 13 7.9 0.15 0.33 

Mayfair Mf  6.5 0.86 0.05 17 11 5 0.23 23 12 0.41 0.23 5 3 11 5.1 2.8 0.07 0.25 

Mayfair sandy surface variant MfSv  6.4 0.65 0.04 16 4 4 0.20 27 16 0.38 0.09 4 6 7 2.9 1.3  0.18 

 

 

 

 

 

 

 



 

Notes:   1.  All values presented in the summary table are geometric means.  Further statistical detail on the range of values measured (min, max) and the sample population (count) are recorded in the alphabetical listing following the summary table. 

      2.  Where gilgai components have been sampled separately, the component sampled is indicated by (z) for non-gilgaied, (m) or (s) for mound or shelf and (d) for depression. 

      3.  Includes data measured either as CEC/alcoholic cations @ pH 8.5 (Methods 15I3, 15C1) or ECEC/aqueous cations @ pH 7 (Methods 15J1, 15A1) depending on surface soil pH. 

      4.  Any Acacia open forest with species other than brigalow or its associates.  Includes Rosewood (VA2), Lancewood (VA3) and Bendee (VA30). 

1
82
 

Appendix 4(a) – Summary of mean fertility data1 for each soil profile class grouped by landscape and vegetation (continued) 

 
Soil Profile Class SPC 

Code 

Gilgai 

Comp 2 

pH    

(1:5) 

Org. C  

(%) 

Tot. N  

(%) 

C/N  

Ratio 

Extr. P Acid        

Extr. K 

(meq/100g) 

DTPA  Extr. Micronutrients Phos.  

Extr. S 

(mg/kg) 

Sol.  

NO3-N 

(mg/kg) 

Cation Exchange Capacity/Exchangeable Cations 3 

Acid 

(mg/kg) 

Bicarb. 

(mg/kg) 

Fe            

(mg/kg) 

Mn             

(mg/kg) 

Cu            

(mg/kg) 

Zn           

(mg/kg) 

CEC/ECEC 

(meq/100g) 

Ca  

(meq/100g) 

Mg   

(meq/100g) 

Na   

(meq/100g) 

K    

(meq/100g) 

@ 40 C @ 40 C @ 40 C  @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C 

Brigalow Vegetation 

Hazelbrae Hb  7.5 1.1 0.07 16 22 11 0.17 18 15 0.52 0.28 4 3 13 8.9 2.4 0.19 0.21 

Knockane Kk  7.6 1.4 0.10 14 18 13 0.20 21 20 0.77 0.31 5 4 21 14 5.3 0.27 0.21 

Norwich Nw z, m/s 8.5 1.1 0.09 13 17 14 0.17 14 7 0.60 0.17 5 6 34 21 8.5 0.79 0.20 

d 7.6 1.4 0.11 14 72 46 0.31 29 19 1.0 0.59 4 7 36 22 6.9 0.6 0.32 

Picardy Pc z, m/s 8.0 1.6 0.12 13 17 17 0.55 20 16 0.95 0.38 9 15 48 32 12 0.47 0.58 

d 8.0 1.6 0.13 12 17 24 0.64 19 29 0.85 0.36 7 12 48 23 15 2.4 0.39 

Picardy surface seal phase PcXp z, m/s 8.2 1.4 0.11 13  17 0.40 26 21 1.0 0.36 5 10 52 35 12 3.0 0.26 

d 7.2 1.4 0.09 15  28 0.31 57 41 1.8 0.65 8 17 40 23 12 2.7 0.29 

Soils Derived from Quaternary Alluvium (Qa) 

Eucalypt Vegetation 

Bluchers Bc  7.1 1.1 0.08 14 10 10 0.92 54 11 1.3 0.50 9 3 32 13 9.6 1.2 0.84 

Booroondarra Bn  6.8 0.59 0.03 19 27 16 0.26 11 18 0.32 0.28 2 4 4 2.6 0.82 0.03 0.28 

German Gm  6.5 0.83 0.05 18  8 0.41 12 12 0.22 0.50 7 18 7 3.9 1.7 0.05 0.51 

Isaac Is  7.5 1.7 0.11 16 64 52 0.80 69 40 2.4 1.3 6 3 34 21 12 0.22 0.90 

Lindsay Ld z, m/s 8.4 0.95 0.06 17 44 24 1.01 23 14 1.9 0.50 7 12 70 39 29 1.6 0.83 

d 8.6 1.0 0.05 20  24 1.44 22 15 1.7 0.47 9 4      

Parrot Pr  6.6 0.60 0.03 20 13 9 0.28 14 26 0.34 0.14 2 2 5 2.8 0.89 0.06 0.35 

Roper Rp  6.3 1.2 0.06 20 98 30 0.69 76 28 0.70 1.1 5 5 8 4.3 2.0 0.14 0.59 

Stephens St  6.8 1.3 0.07 19 83 36 0.68 42 35 0.99 0.61 6 3 14 7.2 4.4 0.26 0.45 

Thirteenmile Tt z, m/s 6.1 1.3 0.07 18 10 8 0.46 108 9 0.65 0.22 8 6 7 3.0 1.37 0.26 0.54 

d 4.5 1.5 0.12 13  23      17 66 6 2.4 1.6 0.22 0.72 

 

 



 

Notes:   1.  All values presented in the summary table are geometric means.  Further statistical detail on the range of values measured (min, max) and the sample population (count) are recorded in the alphabetical listing following the summary table. 

      2.  Where gilgai components have been sampled separately, the component sampled is indicated by (z) for non-gilgaied, (m) or (s) for mound or shelf and (d) for depression. 

      3.  Includes data measured either as CEC/alcoholic cations @ pH 8.5 (Methods 15I3, 15C1) or ECEC/aqueous cations @ pH 7 (Methods 15J1, 15A1) depending on surface soil pH. 

      4.  Any Acacia open forest with species other than brigalow or its associates.  Includes Rosewood (VA2), Lancewood (VA3) and Bendee (VA30). 
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Appendix 4(a) – Summary of mean fertility data1 for each soil profile class grouped by landscape and vegetation (continued) 

 
Soil Profile Class SPC 

Code 

Gilgai 

Comp 2 

pH    

(1:5) 

Org. C  

(%) 

Tot. N  

(%) 

C/N  

Ratio 

Extr. P Acid        

Extr. K 

(meq/100g) 

DTPA  Extr. Micronutrients Phos.  

Extr. S 

(mg/kg) 

Sol.  

NO3-N 

(mg/kg) 

Cation Exchange Capacity/Exchangeable Cations 3 

Acid 

(mg/kg) 

Bicarb. 

(mg/kg) 

Fe            

(mg/kg) 

Mn             

(mg/kg) 

Cu            

(mg/kg) 

Zn           

(mg/kg) 

CEC/ECEC 

(meq/100g) 

Ca  

(meq/100g) 

Mg   

(meq/100g) 

Na   

(meq/100g) 

K    

(meq/100g) 

@ 40 C @ 40 C @ 40 C  @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C 

Brigalow Vegetation 

Honeycomb Hy  6.7 1.3 0.07 17  25 0.62 51 17 0.81 1.1 7 6 11 6.8 2.7 0.33 0.48 

Langley Lg z, m/s 8.1 1.3 0.09 15 68 39 1.09 23 9 1.8 0.44 9 23 54 35 17 0.95 1.2 

d 6.9 1.3 0.09 14 111 61 1.00 45 26 2.4 0.77 5 2      

Tralee Tl z, m/s 7.4 1.6 0.11 15 95 39 0.53 37 16 1.4 1.1 18 14 24 13 8.0 1.5 0.57 

d 7.4 1.6 0.12 14 89 77 1.00 50 10 1.1 0.86 13 23 26 16 6.6 1.1 0.82 

 



 

Notes:   1.  Where gilgai components have been sampled separately, the component sampled is indicated by (z) for non-gilgaied, (m) or (s) for mound or shelf and (d) for depression. 

 2. Includes data measured either as CEC/alcoholic cations @ pH 8.5 (Methods 15I3, 15C1) or ECEC/aqueous cations @ pH 7 (Methods 15J1, 15A1) depending on surface soil pH. 
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Appendix 4(b) – Alphabetical listing of statistical data for each soil profile class 
 

Soil Profile 

Class 

SPC 

Code 

Gilgai 

comp. 1 

Statistics pH         

(1:5) 

Org. C 

(%) 

Tot. N      

(%) 

C/N      

Ratio 

Extr. P Acid        

Extr. K 

(meq/100g) 

DTPA  Extr. Micronutrients Phos. 

Extr. S 

(mg/kg) 

Sol. 

NO3-N 

(mg/kg) 

Cation Exchange Capacity/Exchangeable Cations 2 

Acid 

(mg/kg) 

Bicarb. 

(mg/kg) 

Fe            

(mg/kg) 

Mn             

(mg/kg) 

Cu            

(mg/kg) 

Zn           

(mg/kg) 

CEC/ECEC 

(meq/100g) 

Ca 

(meq/100g) 

Mg 

(meq/100g) 

Na 

(meq/100g) 

K 

(meq/100g) 

@ 40 C @ 40 C @ 40 C  @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C 

Adeline Ad  Geomean 6.7 1.1 0.06 18 11 6 0.42 46 45 0.76 0.39 6 3 12 4.9 3.4 0.31 0.36 

Min. 6.1 0.96 0.05 19 11 4 0.32 40 41 0.69 0.31 5 1 5 2.6 2.3 0.16 0.25 

Max. 7.0 1.4 0.08 18 11 7 0.54 53 49 0.83 0.49 8 13 20 8.4 6.6 1.1 0.50 

Count 7 5 5  1 5 2 2 2 2 2 4 6 6 6 6 5 6 

Anncrouye Ac  Geomean 5.7 1.2 0.05 23 30 6 0.21 34 7 0.40 0.18 5 9 4 1.9 1.3 0.14 0.32 

Min. 4.6 0.71 0.03 24 30 3 0.14 23 3 0.22 0.12 3 2 2 0.73 0.32 0.03 0.18 

Max. 6.4 1.7 0.10 17 30 20 0.30 49 26 0.92 0.3 11 44 8 4.0 4.4 0.74 0.86 

Count 12 9 9  1 8 3 2 3 3 2 8 12 9 9 9 9 9 

Battery Bx z, m/s Geomean 7.3 1.6 0.12 14 15 17 0.36 33 31 2.1 0.81 11 12 38 17 11 0.60 0.45 

Min. 6.3 1.2 0.08 14 10 14 0.26 26 15 1.8 0.51 6 4 31 14 8.6 0.22 0.27 

Max. 7.9 2.9 0.24 12 24 23 0.50 42 64 2.4 1.3 23 66 47 21 14 1.1 0.60 

Count 3 3 3  2 3 2 2 2 2 2 3 3 3 3 3 3 3 

Bellarine Bz  Geomean 4.8 2.2 0.13 17 9 6 0.33 79 4 0.19 0.37 16 8 7 2.1 1.2 0.11 0.53 

Min. 4.4 0.84 0.09 9 6 1 0.26 48 2 0.07 0.25 8 2 4 0.60 0.31 0.07 0.30 

Max. 5.6 3.3 0.18 18 14 20 0.40 103 8 0.44 0.66 25 28 13 7.2 4.7 0.17 0.94 

Count 10 8 8  4 8 5 5 5 5 5 7 10 5 5 5 5 5 

Bills Hut Bh  Geomean 5.7 1.2 0.05 22 8 3 0.32 14 23 0.63 0.16 7 8 5 2.6 1.4 0.06 0.47 

Min. 4.6 0.79 0.03 26 4 1 0.16 11 11 0.47 0.06 3 1 3 1.1 0.64 0.01 0.31 

Max. 6.2 1.7 0.09 19 15 8 0.51 24 72 0.90 0.32 22 68 14 4.3 2.9 0.14 0.61 

Count 15 14 14  4 12 6 6 6 6 6 12 15 11 11 11 11 11 

Bills Hut 

sandy variant 

BhSv  Geomean 6.1 0.52 0.02 26  1      4 1 2 0.88 0.49 0.06 0.47 

Min. 6.1 0.52 0.02 26  1      4 1 2 0.88 0.49 0.06 0.47 

Max. 6.1 0.52 0.02 26  1      4 1 2 0.88 0.49 0.06 0.47 

Count 1 1 1   1      1 1 1 1 1 1 1 

Bluchers Bc z, m/s Geomean 7.1 1.1 0.08 14 10 10 0.92 54 11 1.3 0.50 9 3 32 13 9.6 1.2 0.84 

Min. 6.4 0.90 0.07 13 10 6 0.81 20 6 0.89 0.30 7 2 28 7.9 7.3 0.78 0.66 

Max. 8.0 1.3 0.10 13 11 16 1.05 147 23 2.0 0.83 11 5 38 21 13 1.6 1.1 

Count 3 3 3  2 3 2 2 2 2 2 3 3 3 3 3 3 3 

Booroondarra Bn  Geomean 6.8 0.59 0.03 19 27 16 0.26 11 18 0.32 0.28 2 4 4 2.6 0.82 0.03 0.28 

Min. 6.0 0.45 0.02 23 9 6 0.13 9 11 0.26 0.09 1 1 2 1.4 0.49 0.01 0.15 

Max. 7.6 0.80 0.08 10 64 34 0.37 12 29 0.40 0.57 4 14 14 11 2.1 0.11 0.43 

Count 9 7 7  4 7 6 6 6 6 6 5 9 8 8 8 6 8 

Bul Bul Bb  Geomean 5.4 0.90 0.04 24 3 2 0.24 30 9 0.30 0.22 5 3 3 0.91 0.48 0.09 0.24 

Min. 4.9 0.70 0.03 23 3 1 0.21 29 3 0.11 0.06 3 1 2 0.38 0.26 0.06 0.13 

Max. 7.1 1.5 0.06 25 3 7 0.30 31 22 0.80 0.98 9 10 5 3.2 1.00 0.18 0.37 

Count 12 10 10  1 9 3 2 3 3 3 10 12 9 9 9 9 9 

Bundoora Bd  Geomean 5.8 0.78 0.03 26 6 3 0.14 41 6 0.21 0.15 3 3 4 1.2 0.95 0.08 0.20 

Min. 4.9 0.45 0.02 23 6 1 0.08 19 3 0.12 0.07 2 1 2 0.28 0.30 0.05 0.07 

Max. 7.1 1.4 0.05 28 6 7 0.23 63 9 0.32 0.37 5 6 10 2.8 2.4 0.16 0.34 

Count 11 9 9  1 9 5 4 5 5 5 9 11 9 9 9 9 9 

Burradoo Bu z, m/s Geomean 7.4 1.5 0.11 14 16 12 0.36 20 17 1.4 0.51 7 7 21 12 5.7 0.42 0.42 

Min. 6.5 1.0 0.08 13 10 5 0.33 17 15 0.95 0.46 5 1 11 6.0 3.7 0.07 0.29 

Max. 7.9 2.0 0.15 13 23 46 0.38 29 19 2.1 0.56 11 30 34 23 11 2.2 0.58 

Count 10 9 9  3 9 3 3 3 3 3 9 10 10 10 10 10 10 



 

Notes:   1.  Where gilgai components have been sampled separately, the component sampled is indicated by (z) for non-gilgaied, (m) or (s) for mound or shelf and (d) for depression. 

 2. Includes data measured either as CEC/alcoholic cations @ pH 8.5 (Methods 15I3, 15C1) or ECEC/aqueous cations @ pH 7 (Methods 15J1, 15A1) depending on surface soil pH. 
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Appendix 4(b) – Alphabetical listing of statistical data for each soil profile class (continued) 
 

Soil Profile 

Class 

SPC 

Code 

Gilgai 

comp. 1 

Statistics pH         

(1:5) 

Org. C 

(%) 

Tot. N      

(%) 

C/N      

Ratio 

Extr. P Acid        

Extr. K 

(meq/100g) 

DTPA  Extr. Micronutrients Phos. 

Extr. S 

(mg/kg) 

Sol. 

NO3-N 

(mg/kg) 

Cation Exchange Capacity/Exchangeable Cations 2 

Acid 

(mg/kg) 

Bicarb. 

(mg/kg) 

Fe            

(mg/kg) 

Mn             

(mg/kg) 

Cu            

(mg/kg) 

Zn           

(mg/kg) 

CEC/ECEC 

(meq/100g) 

Ca 

(meq/100g) 

Mg 

(meq/100g) 

Na 

(meq/100g) 

K 

(meq/100g) 

@ 40 C @ 40 C @ 40 C  @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C 

Burradoo 

sodic phase 

BuZp  Geomean 7.2 1.2 0.10 13 20 10 0.29 32 50 1.7 0.90 8 19 20 9.2 5.0 0.67 0.26 

Min. 6.9 1.1 0.08 14 17 6 0.21 25 30 1.2 0.73 7 4 16 4.7 4.5 0.49 0.24 

Max. 7.7 1.4 0.12 12 23 16 0.40 42 85 2.4 1.1 8 83 26 18 5.6 0.92 0.29 

Count 3 3 3  2 3 2 2 2 2 2 3 3 2 2 2 2 2 

Carfax Cx m Geomean 8.1 1.2 0.08 15 7 8 0.31 14 11 0.68 0.25 5 8 51 33 14 0.27 0.54 

Min. 7.7 0.88 0.05 18 7 6 0.29 13 10 0.65 0.21 3 3 49 25 11 0.19 0.32 

Max. 8.5 1.6 0.11 15 7 13 0.33 16 12 0.7 0.30 12 37 53 41 18 0.36 1.40 

Count 5 5 5  1 5 2 2 2 2 2 5 5 4 4 4 4 4 

d Geomean 7.2 1.4 0.09 17 15 15 0.45 34 41 1.2 0.47 5 8 54 28 15 0.52 0.66 

Min. 7.0 1.1 0.06 18 15 11 0.45 27 22 1.0 0.34 4 4 49 18 12 0.48 0.50 

Max. 7.5 1.9 0.12 16 15 21 0.45 44 77 1.5 0.66 7 14 57 43 19 0.59 0.88 

Count 4 4 4  1 4 2 2 2 2 2 4 4 3 3 2 3 3 

Carlo Cc z, m/s Geomean 7.4 1.4 0.08 17 31 7 0.67 8 21 0.47 0.37 5 4 22 16 3.7 0.13 0.55 

Min. 7.0 1.1 0.05 22 31 4 0.67 8 21 0.47 0.37 4 1 13 9.8 2.6 0.09 0.40 

Max. 7.9 2.2 0.16 13 31 15 0.67 8 21 0.47 0.37 7 13 43 36 5.9 0.27 0.72 

Count 4 4 4  1 4 1 1 1 1 1 4 4 4 4 4 4 4 

d Geomean 6.4 1.2 0.07 17  11      10 28 17 11 4.5 0.43 0.65 

Min. 6.4 1.2 0.07 17  11      10 28 17 11 4.5 0.43 0.65 

Max. 6.4 1.2 0.07 17  11      10 28 17 11 4.5 0.43 0.65 

Count 1 1 1   1      1 1 1 1 1 1 1 

Cherwell Cw  Geomean 5.7 0.60 0.02 30  3 0.15 31 5 0.08 0.16  5 4 0.93 0.47 0.01 0.14 

Min. 5.7 0.60 0.02 30  3 0.15 31 5 0.08 0.16  3 4 0.93 0.47 0.01 0.14 

Max. 5.7 0.60 0.02 30  3 0.15 31 5 0.08 0.16  7 4 0.93 0.47 0.01 0.14 

Count 2 1 1   1 1 1 1 1 1  2 1 1 1 1 1 

Collawmar Cm  Geomean 6.9 0.72 0.04 18 12 6 0.14 13 23 0.31 0.18 3 3 5 3.4 0.82 0.05 0.24 

Min. 6.0 0.45 0.02 23 8 2 0.07 8 8 0.24 0.11 1 1 3 1.7 0.17 0.03 0.12 

Max. 8.2 1.4 0.08 18 33 12 0.40 21 46 0.38 0.25 7 29 10 7.6 2.0 0.33 1.20 

Count 15 12 12  7 13 7 7 7 7 7 13 14 15 15 15 8 15 

Emoh Em  Geomean 6.9 0.79 0.04 21 9 7 0.60 35 19 0.21 0.38 2 10 5 3.2 0.67 0.04 0.38 

Min. 6.1 0.66 0.01 66 9 4 0.60 35 19 0.21 0.38 1 2 2 1.4 0.25 0.03 0.13 

Max. 8.3 1.1 0.07 16 9 28 0.60 35 19 0.21 0.38 6 33 10 8.7 1.6 0.06 0.61 

Count 4 4 4  1 4 1 1 1 1 1 4 4 4 4 4 4 4 

Farlane Fr m Geomean 8.2 1.4 0.10 14 25 16 0.66 16 13 1.1 0.47 9 19 31 20 9.2 0.98 0.50 

Min. 7.9 0.93 0.07 13 25 7 0.44 16 13 1.1 0.33 6 6 22 16 4.8 0.44 0.36 

Max. 8.6 2.8 0.18 16 25 31 0.99 16 14 1.2 0.68 13 38 37 24 13 1.8 0.72 

Count 8 8 8  1 8 2 2 2 2 2 7 8 6 6 6 6 6 

d Geomean 6.9 1.7 0.12 13 21 43 0.61 49 24 2.1 0.91 9 12 21 13 5.8 0.40 0.25 

Min. 6.3 0.95 0.08 12 21 13 0.48 43 13 1.8 0.52 4 2 20 11 3.6 0.25 0.10 

Max. 7.8 2.4 0.20 12 21 131 0.77 55 46 2.5 1.6 22 73 22 16 9.5 0.63 0.64 

Count 4 4 4  1 4 2 2 2 2 2 3 4 2 2 2 2 2 

Foxleigh Fx  Geomean 6.5 0.58 0.03 22 9 3 0.20 24 13 0.36 0.19 3 2 4 2.5 0.98 0.08 0.27 

Min. 5.7 0.38 0.02 19 9 1 0.13 19 10 0.30 0.14 2 1 3 1.1 0.48 0.05 0.18 

Max. 6.8 0.82 0.03 27 9 6 0.35 33 17 0.46 0.23 5 14 9 6.6 2.9 0.45 0.47 

Count 14 12 12  1 12 3 3 3 3 3 10 14 11 11 11 11 11 

 



 

Notes:   1.  Where gilgai components have been sampled separately, the component sampled is indicated by (z) for non-gilgaied, (m) or (s) for mound or shelf and (d) for depression. 

 2. Includes data measured either as CEC/alcoholic cations @ pH 8.5 (Methods 15I3, 15C1) or ECEC/aqueous cations @ pH 7 (Methods 15J1, 15A1) depending on surface soil pH. 
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Appendix 4(b) – Alphabetical listing of statistical data for each soil profile class (continued) 
 

Soil Profile 

Class 

SPC 

Code 

Gilgai 

comp. 1 

Statistics pH         

(1:5) 

Org. C 

(%) 

Tot. N      

(%) 

C/N      

Ratio 

Extr. P Acid        

Extr. K 

(meq/100g) 

DTPA  Extr. Micronutrients Phos. 

Extr. S 

(mg/kg) 

Sol. 

NO3-N 

(mg/kg) 

Cation Exchange Capacity/Exchangeable Cations 2 

Acid 

(mg/kg) 

Bicarb. 

(mg/kg) 

Fe            

(mg/kg) 

Mn             

(mg/kg) 

Cu            

(mg/kg) 

Zn           

(mg/kg) 

CEC/ECEC 

(meq/100g) 

Ca 

(meq/100g) 

Mg 

(meq/100g) 

Na 

(meq/100g) 

K 

(meq/100g) 

@ 40 C @ 40 C @ 40 C  @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C 

Foxleigh clay 

loamy phase 

FxLp  Geomean 6.1 1.1 0.05 21 33 9 0.31 43 55 0.94 0.28 7 3 6 2.8 2.0 0.17 0.33 

Min. 5.2 0.77 0.03 26 33 3 0.30 32 54 0.73 0.28 4 1 3 1.7 0.7 0.07 0.17 

Max. 6.8 2.0 0.11 18 33 20 0.32 57 57 1.2 0.28 10 29 12 5.3 5.1 0.70 0.62 

Count 13 12 12  1 12 2 2 2 2 1 12 13 10 10 10 10 10 

German Gm  Geomean 6.5 0.83 0.05 18  8 0.41 12 12 0.22 0.50 7 18 7 3.9 1.7 0.05 0.51 

Min. 6.2 0.50 0.03 17  4 0.41 12 12 0.22 0.50 7 4 4 1.8 0.75 0.01 0.33 

Max. 6.8 1.2 0.07 17  34 0.41 12 12 0.22 0.50 8 80 12 7.6 3.0 0.15 0.94 

Count 4 3 3   3 1 1 1 1 1 2 4 3 3 3 3 3 

Gordons Bore Gb z, m/s Geomean 6.9 1.3 0.10 14 28 21 0.33 26 28 1.5 1.0 9 13 17 9.5 5.2 0.35 0.40 

Min. 6.3 0.80 0.06 13 23 13 0.30 25 23 1.2 0.95 4 1 10 7.6 1.6 0.13 0.20 

Max. 7.8 2.1 0.16 13 35 36 0.36 28 34 1.8 1.1 15 51 26 14 11 1.3 0.91 

Count 8 7 7  2 7 2 2 2 2 2 7 8 7 7 7 7 7 

Hazelbrae Hb  Geomean 7.5 1.1 0.07 16 22 11 0.17 18 15 0.52 0.28 4 3 13 8.9 2.4 0.19 0.21 

Min. 6.7 0.50 0.02 25 11 7 0.08 9 10 0.40 0.16 2 1 5 2.2 1.2 0.04 0.10 

Max. 8.1 1.9 0.11 17 41 22 0.30 30 24 0.93 0.41 8 9 25 16 7.2 0.99 0.64 

Count 9 8 8  6 8 6 6 6 6 6 8 9 9 9 9 8 9 

Heyford Hf  Geomean 5.2 1.5 0.03 50  2 0.29 102 1 0.05 0.16 6 16 6 0.69 0.61 0.09 0.31 

Min. 5.2 1.5 0.03 50  2 0.29 102 1 0.05 0.16 6 16 6 0.69 0.61 0.09 0.31 

Max. 5.3 1.5 0.03 50  2 0.29 102 1 0.05 0.16 6 16 6 0.69 0.61 0.09 0.31 

Count 2 1 1   1 1 1 1 1 1 1 2 1 1 1 1 1 

Honeycomb Hy  Geomean 6.7 1.3 0.07 17  25 0.62 51 17 0.81 1.1 7 6 11 6.8 2.7 0.33 0.48 

Min. 5.9 0.79 0.05 16  7 0.60 37 11 0.51 0.93 3 2 4 2.3 1.0 0.05 0.23 

Max. 7.3 2.4 0.13 18  92 0.65 69 26 1.3 1.2 16 62 20 14 6.7 2.2 0.94 

Count 13 11 11   11 2 2 2 2 2 9 13 11 11 11 11 11 

Indicus Id z, m/s Geomean 7.7 1.4 0.09 15 19 12 0.55 21 15 1.8 0.41 6 18 52 29 18 0.67 0.62 

Min. 7.0 0.85 0.05 17 12 5 0.39 19 13 1.6 0.27 4 4 45 23 12 0.40 0.32 

Max. 8.1 2.2 0.16 13 30 25 0.81 25 19 2.1 0.61 13 63 68 33 21 1.1 0.90 

Count 7 7 7  3 7 3 3 3 3 3 7 6 6 6 6 6 6 

Indicus 

melonhole 

phase 

IdMp m Geomean 7.3 1.2 0.09 14 17 12 0.42 31 46 2.4 0.72 7 25 28 14 12 1.2 0.38 

Min. 6.8 1.0 0.07 14 17 9 0.42 31 46 2.4 0.72 4 9 24 10.0 12 0.98 0.28 

Max. 7.8 1.4 0.10 14 17 14 0.42 31 46 2.4 0.72 15 38 35 18 13 1.4 0.62 

Count 4 4 4  1 4 1 1 1 1 1 4 4 3 3 3 3 3 

d Geomean 5.5 1.1 0.07 16 25 26 0.48 73 53 3.0 0.76 6 2 28 10.0 15 2.1 0.38 

Min. 5.5 1.1 0.07 16 25 26 0.48 73 53 3.0 0.76 6 1 28 10.0 15 2.1 0.38 

Max. 5.6 1.1 0.07 16 25 26 0.48 73 53 3.0 0.76 6 4 28 10.0 15 2.1 0.38 

Count 2 1 1  1 1 1 1 1 1 1 1 2 1 1 1 1 1 

Indicus 

shallow phase 

IdSp  Geomean 7.1 1.4 0.09 16 98 18 0.57 26 34 2.5 0.83 7 18 50 27 21 0.43 0.78 

Min. 6.8 1.1 0.06 18 98 9 0.57 26 34 2.5 0.83 5 2 42 22 16 0.32 0.48 

Max. 7.6 2.2 0.16 13 98 31 0.57 26 34 2.5 0.83 13 39 69 37 31 0.58 0.99 

Count 4 4 4  1 4 1 1 1 1 1 4 4 3 3 3 3 3 

Isaac Is  Geomean 7.5 1.7 0.11 16 64 52 0.80 69 40 2.4 1.3 6 3 34 21 12 0.22 0.90 

Min. 6.5 1.3 0.07 19 40 26 0.63 55 28 2.3 0.62 3 1 34 21 12 0.22 0.90 

Max. 8.1 2.7 0.16 17 101 84 1.22 109 69 2.5 2.1 10 6 34 21 12 0.22 0.90 

Count 4 4 4  2 4 3 3 3 3 3 4 4 1 1 1 1 1 

 



 

Notes:   1.  Where gilgai components have been sampled separately, the component sampled is indicated by (z) for non-gilgaied, (m) or (s) for mound or shelf and (d) for depression. 

 2. Includes data measured either as CEC/alcoholic cations @ pH 8.5 (Methods 15I3, 15C1) or ECEC/aqueous cations @ pH 7 (Methods 15J1, 15A1) depending on surface soil pH. 
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Appendix 4(b) – Alphabetical listing of statistical data for each soil profile class (continued) 
 

Soil Profile 

Class 

SPC 

Code 

Gilgai 

comp. 1 

Statistics pH         

(1:5) 

Org. C 

(%) 

Tot. N      

(%) 

C/N      

Ratio 

Extr. P Acid        

Extr. K 

(meq/100g) 

DTPA  Extr. Micronutrients Phos. 

Extr. S 

(mg/kg) 

Sol. 

NO3-N 

(mg/kg) 

Cation Exchange Capacity/Exchangeable Cations 2 

Acid 

(mg/kg) 

Bicarb. 

(mg/kg) 

Fe            

(mg/kg) 

Mn             

(mg/kg) 

Cu            

(mg/kg) 

Zn           

(mg/kg) 

CEC/ECEC 

(meq/100g) 

Ca 

(meq/100g) 

Mg 

(meq/100g) 

Na 

(meq/100g) 

K 

(meq/100g) 

@ 40 C @ 40 C @ 40 C  @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C 

Kirkcaldy Kc z, m/s Geomean 7.2 1.4 0.07 20 12 11 0.31 12 16 0.52 0.21 5 4 23 13 7.9 0.15 0.33 

Min. 6.9 1.1 0.05 22 12 5 0.31 12 16 0.52 0.21 4 2 18 8.3 4.9 0.11 0.16 

Max. 7.4 1.8 0.10 18 12 19 0.31 12 16 0.52 0.21 8 11 45 31 13 0.22 0.71 

Count 5 4 4  1 4 1 1 1 1 1 4 3 5 5 5 5 5 

Knockane Kk z, m/s Geomean 7.6 1.4 0.10 14 18 13 0.20 21 20 0.77 0.31 5 4 21 14 5.3 0.27 0.21 

Min. 6.7 1.1 0.08 14 10 8 0.10 12 12 0.49 0.22 3 2 8 3.5 1.8 0.02 0.10 

Max. 8.3 2.1 0.14 15 29 21 0.58 30 27 1.3 0.67 8 10 30 20 8.2 1.0 0.42 

Count 9 6 6  6 7 6 6 6 6 6 7 9 8 8 8 8 8 

Langley Lg z, m/s Geomean 8.1 1.3 0.09 15 68 39 1.09 23 9 1.8 0.44 9 23 54 35 17 0.95 1.2 

Min. 7.2 0.87 0.05 17 68 19 0.81 18 6 1.6 0.34 2 6 39 24 13 0.62 0.79 

Max. 8.6 1.9 0.15 13 68 75 1.48 29 14 2.1 0.57 18 61 69 45 24 1.5 2.2 

Count 11 11 11  1 11 2 2 2 2 2 11 11 8 8 8 8 8 

d Geomean 6.9 1.3 0.09 14 111 61 1.00 45 26 2.4 0.77 5 2      

Min. 6.9 1.3 0.09 14 111 61 1.00 45 26 2.4 0.77 5 2      

Max. 6.9 1.3 0.09 14 111 61 1.00 45 26 2.4 0.77 5 2      

Count 1 1 1  1 1 1 1 1 1 1 1 1      

Leitrim Lt  Geomean 7.6 1.7 0.13 13  30      13 15 34 21 11 1.7 0.52 

Min. 7.6 1.7 0.13 13  30      13 15 34 21 11 1.7 0.52 

Max. 7.6 1.7 0.13 13  30      13 15 34 21 11 1.7 0.52 

Count 1 1 1   1      1 1 1 1 1 1 1 

Lindsay Ld z, m/s Geomean 8.4 0.95 0.06 17 44 24 1.01 23 14 1.9 0.50 7 12 70 39 29 1.6 0.83 

Min. 8.0 0.71 0.04 18 44 20 0.91 19 10 1.6 0.45 4 4 61 33 24 1.2 0.35 

Max. 8.7 1.3 0.09 14 44 33 1.13 28 20 2.2 0.56 10 27 78 46 31 2.1 2.0 

Count 6 6 6  1 4 2 2 2 2 2 6 6 4 4 4 4 4 

d Geomean 8.6 1.0 0.05 20  24 1.44 22 15 1.7 0.47 9 4      

Min. 8.6 1.0 0.05 20  24 1.44 22 15 1.7 0.47 9 4      

Max. 8.6 1.0 0.05 20  24 1.44 22 15 1.7 0.47 9 4      

Count 1 1 1   1 1 1 1 1 1 1 1      

May My z, m/s Geomean 7.7 0.99 0.06 17 15 6 0.38 18 19 1.3 0.35 5 14 77 41 29 0.55 0.46 

Min. 7.0 0.77 0.04 19 5 1 0.22 16 14 1.2 0.25 3 2 52 17 19 0.37 0.18 

Max. 8.5 1.6 0.12 13 28 13 0.53 19 28 1.3 0.49 9 45 97 58 38 0.76 0.80 

Count 9 9 9  3 8 3 3 3 3 3 9 9 10 10 10 10 10 

d Geomean 7.4 0.98 0.06 18 6 9 0.36 32 42 1.9 0.39 5 7 73 36 31 0.79 0.41 

Min. 7.2 0.87 0.04 22 6 5 0.36 32 42 1.9 0.39 3 2 59 29 27 0.60 0.30 

Max. 7.6 1.2 0.08 14 6 17 0.36 32 42 1.9 0.39 9 20 82 43 36 1.0 0.75 

Count 5 5 5  1 5 1 1 1 1 1 5 5 5 5 5 5 5 

May shallow 

phase 

MySp  Geomean 7.5 1.1 0.07 17  11 1.10 18 12 1.8 0.46 6 35 91 58 25 0.41 0.73 

Min. 7.4 0.94 0.05 19  6 1.10 18 12 1.8 0.46 4 23 84 57 20 0.41 0.48 

Max. 7.7 1.4 0.08 18  17 1.10 18 12 1.8 0.46 9 58 99 59 32 0.41 1.10 

Count 3 3 3   3 1 1 1 1 1 3 3 2 2 2 2 2 

Mayfair Mf  Geomean 6.5 0.86 0.05 17 11 5 0.23 23 12 0.41 0.23 5 3 11 5.1 2.8 0.07 0.25 

Min. 6.0 0.73 0.04 18 6 2 0.16 18 4 0.22 0.14 3 1 8 3.2 2.0 0.02 0.18 

Max. 7.0 1.3 0.10 13 34 22 0.68 32 32 0.76 0.61 8 8 16 9.9 3.5 0.13 0.66 

Count 5 5 5  3 5 5 5 5 5 5 5 5 5 5 5 4 5 

 



 

Notes:   1.  Where gilgai components have been sampled separately, the component sampled is indicated by (z) for non-gilgaied, (m) or (s) for mound or shelf and (d) for depression. 

 2. Includes data measured either as CEC/alcoholic cations @ pH 8.5 (Methods 15I3, 15C1) or ECEC/aqueous cations @ pH 7 (Methods 15J1, 15A1) depending on surface soil pH. 
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Appendix 4(b) – Alphabetical listing of statistical data for each soil profile class (continued) 
 

Soil Profile 

Class 

SPC 

Code 

Gilgai 

comp. 1 

Statistics pH         

(1:5) 

Org. C 

(%) 

Tot. N      

(%) 

C/N      

Ratio 

Extr. P Acid        

Extr. K 

(meq/100g) 

DTPA  Extr. Micronutrients Phos. 

Extr. S 

(mg/kg) 

Sol. 

NO3-N 

(mg/kg) 

Cation Exchange Capacity/Exchangeable Cations 2 

Acid 

(mg/kg) 

Bicarb. 

(mg/kg) 

Fe            

(mg/kg) 

Mn             

(mg/kg) 

Cu            

(mg/kg) 

Zn           

(mg/kg) 

CEC/ECEC 

(meq/100g) 

Ca 

(meq/100g) 

Mg 

(meq/100g) 

Na 

(meq/100g) 

K 

(meq/100g) 

@ 40 C @ 40 C @ 40 C  @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C 

Mayfair 

sandy surface 

variant 

MfSv  Geomean 6.4 0.65 0.04 16 4 4 0.20 27 16 0.38 0.09 4 6 7 2.9 1.3  0.18 

Min. 6.4 0.65 0.04 16 4 4 0.20 27 16 0.38 0.09 4 6 7 2.9 1.3  0.18 

Max. 6.4 0.65 0.04 16 4 4 0.20 27 16 0.38 0.09 4 6 7 2.9 1.3  0.18 

Count 1 1 1  1 1 1 1 1 1 1 1 1 1 1 1  1 

Maywin Mw  Geomean 5.2 1.5 0.08 19  3 0.72 89 7 0.19 0.72 7 6 4 1.0 0.64 0.07 0.85 

Min. 4.8 1.2 0.06 20  2 0.63 45 3 0.17 0.46 3 2 3 0.36 0.38 0.03 0.57 

Max. 5.9 2.2 0.13 17  5 0.81 173 13 0.21 1.4 11 12 5 3.1 1.4 0.15 1.10 

Count 8 5 5   5 3 3 3 3 3 5 8 5 5 5 5 5 

Merion Mr z, m/s Geomean 5.0 1.4 0.08 18  24 0.30  7 1.2 1.4 32 4 24 4.7 14 4.2 0.62 

Min. 4.7 1.4 0.08 18  18 0.30  7 1.2 1.4 23 4 24 4.7 14 4.2 0.62 

Max. 5.4 1.5 0.08 19  33 0.30  7 1.2 1.4 45 4 24 4.7 14 4.2 0.62 

Count 2 2 2   2 1  1 1 1 2 1 1 1 1 1 1 

Middlemount Mi  Geomean 6.3 1.2 0.07 17 26 4 0.73 32 98 0.22 3.7 6 5 7 4.0 2.2 0.12 0.63 

Min. 6.2 0.85 0.04 21 26 1 0.73 32 98 0.22 3.7 6 2 5 2.5 1.7 0.04 0.36 

Max. 6.5 1.8 0.13 13 26 17 0.73 32 98 0.22 3.7 7 16 10 6.3 2.9 0.34 1.10 

Count 3 2 2  1 2 1 1 1 1 1 2 3 2 2 2 2 2 

Middlemount 

colluvial 

variant 

MiCv  Geomean 6.1 0.65 0.04 16 10 4 0.43 35 54 0.07 0.13 6 12 6 0.84 0.81 0.27 0.53 

Min. 6.1 0.65 0.04 16 10 4 0.43 35 54 0.07 0.13 6 12 6 0.84 0.81 0.27 0.53 

Max. 6.1 0.65 0.04 16 10 4 0.43 35 54 0.07 0.13 6 12 6 0.84 0.81 0.27 0.53 

Count 1 1 1  1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Mt Stuart Ms m Geomean 8.5 1.4 0.09 16  4 0.57 9 4 0.71 0.29  3      

Min. 8.5 1.4 0.09 16  4 0.57 9 4 0.71 0.29  3      

Max. 8.5 1.4 0.09 16  4 0.57 9 4 0.71 0.29  3      

Count 1 1 1   1 1 1 1 1 1  1      

d Geomean 8.5 1.9 0.14 14  8 1.19 9 4 0.94 0.31  3      

Min. 8.5 1.9 0.14 14  8 1.19 9 4 0.94 0.31  3      

Max. 8.5 1.9 0.14 14  8 1.19 9 4 0.94 0.31  3      

Count 1 1 1   1 1 1 1 1 1  1      

Ninemile  Nm z, m/s Geomean 7.6 1.1 0.08 14 36 19 0.65 22 15 1.4 0.35 6 25 72 34 23 0.69 0.75 

Min. 7.6 1.1 0.08 14 36 19 0.65 22 15 1.4 0.35 6 25 72 34 23 0.69 0.75 

Max. 7.6 1.1 0.08 14 36 19 0.65 22 15 1.4 0.35 6 25 72 34 23 0.69 0.75 

Count 1 1 1  1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Norwich Nw z, m/s Geomean 8.5 1.1 0.09 13 17 14 0.17 14 7 0.60 0.17 5 6 34 21 8.5 0.79 0.20 

Min. 8.0 0.86 0.07 12 13 6 0.14 12 5 0.51 0.13 3 4 31 18 6.4 0.51 0.13 

Max. 8.8 1.8 0.13 14 25 35 0.27 19 13 0.68 0.21 8 9 37 24 11.0 1.4 0.56 

Count 5 5 5 0 3 5 3 3 3 3 3 5 5 4 4 4 4 4 

d Geomean 7.6 1.4 0.11 14 72 46 0.31 29 19 1.0 0.59 4 7 36 22 6.9 0.6 0.32 

Min. 6.9 1.0 0.06 17 41 27 0.26 23 12 0.83 0.47 2 3 32 18 5.4 0.29 0.24 

Max. 8.0 1.9 0.16 12 162 159 0.46 39 45 1.3 0.71 7 10 41 28 8.1 1.1 0.48 

Count 5 5 5 0 3 5 3 3 3 3 3 5 5 4 4 4 4 4 

Parrot Pr  Geomean 6.6 0.60 0.03 20 13 9 0.28 14 26 0.34 0.14 2 2 5 2.8 0.89 0.06 0.35 

Min. 6.1 0.45 0.02 23 9 4 0.20 7 10 0.20 0.06 1 1 3 1.7 0.57 0.01 0.17 

Max. 7.1 0.90 0.04 23 18 17 0.41 22 43 0.62 0.32 6 8 8 4.1 1.1 0.13 0.53 

Count 9 8 8  4 7 5 5 5 5 5 7 9 9 9 9 7 9 

 



 

Notes:   1.  Where gilgai components have been sampled separately, the component sampled is indicated by (z) for non-gilgaied, (m) or (s) for mound or shelf and (d) for depression. 

 2. Includes data measured either as CEC/alcoholic cations @ pH 8.5 (Methods 15I3, 15C1) or ECEC/aqueous cations @ pH 7 (Methods 15J1, 15A1) depending on surface soil pH. 
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Appendix 4(b) – Alphabetical listing of statistical data for each soil profile class (continued) 
 

Soil Profile 

Class 

SPC 

Code 

Gilgai 

comp. 1 

Statistics pH         

(1:5) 

Org. C 

(%) 

Tot. N      

(%) 

C/N      

Ratio 

Extr. P Acid        

Extr. K 

(meq/100g) 

DTPA  Extr. Micronutrients Phos. 

Extr. S 

(mg/kg) 

Sol. 

NO3-N 

(mg/kg) 

Cation Exchange Capacity/Exchangeable Cations 2 

Acid 

(mg/kg) 

Bicarb. 

(mg/kg) 

Fe            

(mg/kg) 

Mn             

(mg/kg) 

Cu            

(mg/kg) 

Zn           

(mg/kg) 

CEC/ECEC 

(meq/100g) 

Ca 

(meq/100g) 

Mg 

(meq/100g) 

Na 

(meq/100g) 

K 

(meq/100g) 

@ 40 C @ 40 C @ 40 C  @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C 

Picardy Pc z, m/s Geomean 8.0 1.6 0.12 13 17 17 0.55 20 16 0.95 0.38 9 15 48 32 12 0.47 0.58 

Min. 7.0 1.3 0.10 13 8 8 0.36 14 8 0.59 0.20 5 5 42 25 7.4 0.30 0.38 

Max. 8.4 2.6 0.17 15 32 35 0.79 44 52 2.1 0.70 28 31 61 41 16 0.77 0.71 

Count 8 8 8  3 8 5 5 5 5 5 8 8 6 6 6 6 6 

d Geomean 8.0 1.6 0.13 12 17 24 0.64 19 29 0.85 0.36 7 12 48 23 15 2.4 0.39 

Min. 7.7 1.4 0.11 13 17 15 0.64 19 29 0.85 0.36 5 10 42 17 14 0.7 0.22 

Max. 8.3 1.8 0.16 11 17 38 0.64 19 29 0.85 0.36 9 14 56 30 16 8.4 0.7 

Count 2 2 2  1 2 1 1 1 1 1 2 2 2 2 2 2 2 

Picardy 

surface seal 

phase 

PcXp z, m/s Geomean 8.2 1.4 0.11 13  17 0.40 26 21 1.0 0.36 5 10 52 35 12 3.0 0.26 

Min. 8.1 1.1 0.09 12  8 0.40 26 21 1.0 0.36 2 4 41 31 7.5 0.65 0.24 

Max. 8.3 1.6 0.12 13  36 0.40 26 21 1.0 0.36 12 23 64 41 16 6.6 0.28 

Count 4 3 3   4 1 1 1 1 1 4 4 3 3 3 3 3 

d Geomean 7.2 1.4 0.09 15  28 0.31 57 41 1.8 0.65 8 17 40 23 12 2.7 0.29 

Min. 7.0 1.2 0.07 17  13 0.31 57 41 1.8 0.65 6 10 36 21 9.2 0.96 0.23 

Max. 7.4 1.8 0.15 12  79 0.31 57 41 1.8 0.65 11 26 44 25 15 7.5 0.36 

Count 3 3 3   3 1 1 1 1 1 3 3 2 2 2 2 2 

Pomegranate Pg z, m/s Geomean 6.9 1.4 0.10 14 25 21 0.32 42 26 2.0 1.3 11 7 20 7.4 6.8 1.03 0.40 

Min. 6.0 0.75 0.08 9 9 9 0.18 26 12 1.2 0.31 6 1 16 3.2 4.3 0.49 0.27 

Max. 7.5 2.0 0.13 15 55 55 0.53 55 101 2.9 3.0 20 35 24 12 15 2.6 0.86 

Count 10 8 8  4 8 4 4 4 4 4 8 9 9 9 9 9 9 

Pomegranate 

melonhole 

phase 

PgMp m Geomean 6.8 1.5 0.11 14 23 18 0.39 51 27 1.4 0.83 14 25 26 11 9.4 1.4 0.54 

Min. 5.9 1.2 0.09 13 19 12 0.24 28 14 0.65 0.47 6 9 22 7.7 6.0 0.72 0.26 

Max. 7.8 2.1 0.15 14 31 22 0.65 73 76 3.0 1.9 29 69 33 18 15 2.8 2.20 

Count 7 7 7  3 7 3 3 3 3 3 6 7 6 6 6 6 6 

d Geomean 6.3 1.2 0.09 14 31 44 0.48 121 35 2.4 1.4 11 10 20 8.6 6.7 0.60 0.49 

Min. 5.3 0.90 0.05 18 15 24 0.26 107 22 1.0 0.89 7 2 14 6.1 4.6 0.20 0.27 

Max. 7.1 1.7 0.13 13 64 148 0.75 136 72 4.3 1.9 20 46 29 12 11 1.50 1.20 

Count 7 7 7  3 7 3 2 3 3 3 7 7 6 6 6 6 6 

Pomegranate 

shallow phase 

PgSp  Geomean 6.5 1.4 0.10 13 19 16 0.27 61 10 1.7 1.1 17 7 19 3.4 8.5 2.1 0.33 

Min. 5.8 1.2 0.09 13 16 12 0.27 45 7 1.3 0.81 10 1 16 2.8 6.6 1.5 0.25 

Max. 7.2 1.6 0.12 13 22 23 0.28 82 14 1.9 1.4 54 29 21 4.6 10.0 3.3 0.38 

Count 6 5 5  4 5 4 4 4 4 4 5 6 6 6 6 6 6 

Racetrack Rt  Geomean 6.4 1.2 0.05 22  13 0.16 32 31 0.66 0.23 7 4 7 3.8 1.7 0.20 0.27 

Min. 5.6 0.65 0.03 22  6 0.15 20 25 0.53 0.19 4 1 3 1.9 0.59 0.04 0.11 

Max. 7.1 1.7 0.08 21  29 0.18 52 39 0.82 0.29 9 30 14 7.7 6.3 1.5 0.46 

Count 15 13 13   13 2 2 2 2 2 11 15 12 12 12 12 12 

Racetrack 

shallow phase 

RtSp  Geomean 6.4 1.4 0.08 18 22 17 0.31 25 30 0.80 0.86 7 6 8 3.6 1.5 0.30 0.38 

Min. 5.6 1.1 0.06 18 16 6 0.17 14 23 0.58 0.83 3 1 4 1.1 0.20 0.11 0.19 

Max. 7.2 2.0 0.13 15 29 39 0.58 45 38 1.1 0.90 33 68 15 9.7 2.8 0.64 0.66 

Count 6 6 6  2 6 2 2 2 2 2 6 6 6 6 6 6 6 

Red Cliff Rc  Geomean 5.4 1.1 0.07 17 11 4 0.40 27 12 0.61 0.17 13 10 4 1.6 1.1 0.08 0.43 

Min. 4.2 0.70 0.03 23 5 1 0.30 16 5 0.31 0.08 3 1 2 0.42 0.67 0.03 0.18 

Max. 6.9 1.8 0.13 13 16 11 0.52 71 42 1.1 0.32 47 139 6 4.3 1.5 0.22 0.66 

Count 11 10 10  5 9 5 5 5 5 5 10 11 6 6 6 6 6 

 



 

Notes:   1.  Where gilgai components have been sampled separately, the component sampled is indicated by (z) for non-gilgaied, (m) or (s) for mound or shelf and (d) for depression. 

 2. Includes data measured either as CEC/alcoholic cations @ pH 8.5 (Methods 15I3, 15C1) or ECEC/aqueous cations @ pH 7 (Methods 15J1, 15A1) depending on surface soil pH. 
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Appendix 4(b) – Alphabetical listing of statistical data for each soil profile class (continued) 
 

Soil Profile 

Class 

SPC 

Code 

Gilgai 

comp. 1 

Statistics pH         

(1:5) 

Org. C 

(%) 

Tot. N      

(%) 

C/N      

Ratio 

Extr. P Acid        

Extr. K 

(meq/100g) 

DTPA  Extr. Micronutrients Phos. 

Extr. S 

(mg/kg) 

Sol. 

NO3-N 

(mg/kg) 

Cation Exchange Capacity/Exchangeable Cations 2 

Acid 

(mg/kg) 

Bicarb. 

(mg/kg) 

Fe            

(mg/kg) 

Mn             

(mg/kg) 

Cu            

(mg/kg) 

Zn           

(mg/kg) 

CEC/ECEC 

(meq/100g) 

Ca 

(meq/100g) 

Mg 

(meq/100g) 

Na 

(meq/100g) 

K 

(meq/100g) 

@ 40 C @ 40 C @ 40 C  @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C 

Red Hill Rh  Geomean 5.7 1.2 0.07 16 10 9 0.45 18 57 1.0 0.29 10 13 7 4.4 1.5 0.06 0.57 

Min. 4.0 0.89 0.05 18 9 7 0.42 15 34 0.86 0.23 4 4 6 3.7 1.3 0.02 0.50 

Max. 6.7 1.4 0.12 11 11 12 0.48 22 94 1.2 0.36 57 75 10 5.4 1.7 0.12 0.62 

Count 4 4 4 0 2 4 2 2 2 2 2 4 4 3 3 3 3 3 

Red-one Rn  Geomean 6.7 1.2 0.07 17  4 0.61 21 18 0.62 0.51 6 5 13 7.8 2.5 0.09 0.70 

Min. 5.9 0.75 0.04 19  3 0.58 12 7 0.54 0.46 3 1 6 4.3 1.1 0.03 0.35 

Max. 7.4 1.6 0.10 16  12 0.65 36 43 0.72 0.57 20 57 19 12 4.6 0.35 1.80 

Count 8 6 6   5 2 2 2 2 2 4 8 8 8 8 8 8 

Roper Rp  Geomean 6.3 1.2 0.06 20 98 30 0.69 76 28 0.70 1.1 5 5 8 4.3 2.0 0.14 0.59 

Min. 5.9 0.98 0.05 20 98 17 0.64 73 20 0.41 0.88 2 1 5 3.0 1.4 0.05 0.44 

Max. 6.8 2.1 0.08 26 98 61 0.75 79 38 1.2 1.5 14 31 14 8.9 3.8 0.60 0.91 

Count 10 8 8  1 8 2 2 2 2 2 7 9 8 8 8 8 8 

Stateschool Ss  Geomean 7.0 1.3 0.08 17 17 12 0.37 27 24 0.71 0.44 6 4 11 6.7 2.4 0.24 0.40 

Min. 5.8 0.61 0.04 15 17 7 0.20 11 20 0.49 0.17 2 1 5 2.3 0.98 0.07 0.18 

Max. 8.1 2.1 0.12 18 18 25 0.56 54 36 0.96 0.72 16 46 23 15 5.0 0.53 0.89 

Count 15 12 12  2 12 3 3 3 3 3 11 15 14 14 14 12 14 

Stephens St  Geomean 6.8 1.3 0.07 19 83 36 0.68 42 35 0.99 0.61 6 3 14 7.2 4.4 0.26 0.45 

Min. 6.4 0.99 0.04 25 71 19 0.52 25 26 0.60 0.29 4 1 8 4.7 2.4 0.08 0.29 

Max. 7.4 1.7 0.10 17 97 64 0.95 111 44 1.8 1.2 8 21 24 12 7.4 0.62 0.55 

Count 7 6 6  2 5 3 3 3 3 3 6 7 5 5 5 5 5 

Ternallum Tn z, m/s Geomean 7.9 1.4 0.11 13  24      8 26 45 37 5.3 0.41 1.0 

Min. 7.9 1.4 0.11 13  24      8 26 45 37 5.3 0.41 1.0 

Max. 7.9 1.4 0.11 13  24      8 26 45 37 5.3 0.41 1.0 

Count 1 1 1   1      1 1 1 1 1 1 1 

Thirteenmile Tt z, m/s Geomean 6.1 1.3 0.07 18 10 8 0.46 108 9 0.65 0.22 8 6 7 3.0 1.37 0.26 0.54 

Min. 5.5 0.99 0.05 20 9 3 0.32 108 8 0.39 0.20 5 1 4 1.9 0.56 0.12 0.34 

Max. 7.1 1.5 0.11 14 11 21 0.66 108 11 1.1 0.25 16 22 11 3.9 3.9 0.58 1.30 

Count 6 6 6  2 6 2 2 2 2 2 6 6 6 6 6 5 6 

d Geomean 4.5 1.5 0.12 13  23      17 66 6 2.4 1.6 0.22 0.72 

Min. 4.5 1.5 0.12 13  23      17 66 6 2.4 1.6 0.22 0.72 

Max. 4.5 1.5 0.12 13  23      17 66 6 2.4 1.6 0.22 0.72 

Count 1 1 1   1      1 1 1 1 1 1 1 

Tiny Ty z, m/s Geomean 8.0 1.2 0.08 15  12 0.28 19 19 1.2 0.26 5 7 35 24 8.5 0.61 0.49 

Min. 7.1 0.77 0.05 15  5 0.28 19 19 1.2 0.26 4 1 24 18 5.4 0.21 0.18 

Max. 8.4 1.9 0.14 14  22 0.28 19 19 1.2 0.26 7 17 42 35 12 1.20 1.0 

Count 9 7 7   7 1 1 1 1 1 7 9 8 8 8 8 8 

d Geomean 7.6 1.3 0.10 13  18 0.31 30 43 1.7 0.61 6 7 37 26 10.0 1.0 0.49 

Min. 7.6 1.2 0.09 13  12 0.31 30 43 1.7 0.61 5 2 37 26 10.0 1.0 0.49 

Max. 7.7 1.5 0.11 14  26 0.31 30 43 1.7 0.61 7 26 37 26 10.0 1.0 0.49 

Count 2 2 2   2 1 1 1 1 1 2 2 1 1 1 1 1 

 

 

 



 

Notes:   1.  Where gilgai components have been sampled separately, the component sampled is indicated by (z) for non-gilgaied, (m) or (s) for mound or shelf and (d) for depression. 

 2. Includes data measured either as CEC/alcoholic cations @ pH 8.5 (Methods 15I3, 15C1) or ECEC/aqueous cations @ pH 7 (Methods 15J1, 15A1) depending on surface soil pH. 
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Appendix 4(b) – Alphabetical listing of statistical data for each soil profile class (continued) 
 

Soil Profile 

Class 

SPC 

Code 

Gilgai 

comp. 1 

Statistics pH         

(1:5) 

Org. C 

(%) 

Tot. N      

(%) 

C/N      

Ratio 

Extr. P Acid        

Extr. K 

(meq/100g) 

DTPA  Extr. Micronutrients Phos. 

Extr. S 

(mg/kg) 

Sol. 

NO3-N 

(mg/kg) 

Cation Exchange Capacity/Exchangeable Cations 2 

Acid 

(mg/kg) 

Bicarb. 

(mg/kg) 

Fe            

(mg/kg) 

Mn             

(mg/kg) 

Cu            

(mg/kg) 

Zn           

(mg/kg) 

CEC/ECEC 

(meq/100g) 

Ca 

(meq/100g) 

Mg 

(meq/100g) 

Na 

(meq/100g) 

K 

(meq/100g) 

@ 40 C @ 40 C @ 40 C  @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C @ 40 C 

Tralee Tl z, m/s Geomean 7.4 1.6 0.11 15 95 39 0.53 37 16 1.4 1.1 18 14 24 13 8.0 1.5 0.57 

Min. 6.4 1.1 0.07 16 93 13 0.43 14 6 0.68 0.40 8 4 17 8.4 4.8 0.6 0.35 

Max. 8.6 2.3 0.17 14 97 86 0.62 68 40 2.1 1.8 78 68 31 16 13 3.2 0.87 

Count 12 10 10  2 9 3 3 3 3 3 11 12 9 9 9 9 9 

d Geomean 7.4 1.6 0.12 14 89 77 1.00 50 10 1.1 0.86 13 23 26 16 6.6 1.1 0.82 

Min. 6.1 1.2 0.08 15 89 49 1.00 50 10 1.1 0.86 6 10 22 11 5.0 0.69 0.71 

Max. 8.2 1.9 0.15 13 89 115 1.00 50 10 1.1 0.86 20 46 31 22 8.6 1.6 0.94 

Count 3 3 3  1 3 1 1 1 1 1 3 3 2 2 2 2 2 

Turon Tr m Geomean 7.3 1.6 0.10 16 13 10 0.41 39 17 1.1 0.49 16 19 29 13 10.5 1.8 0.58 

Min. 5.8 1.0 0.06 17 11 6 0.15 16 8 0.54 0.30 7 1 23 7.1 6.8 0.70 0.42 

Max. 8.4 3.2 0.28 11 16 17 1.37 101 25 1.9 0.76 36 53 32 19 14 4.9 1.5 

Count 9 9 9  3 9 4 4 4 4 4 9 10 6 6 6 6 6 

d Geomean 6.5 1.3 0.10 13 21 34 0.52 95 19 2.2 1.1 16 9 25 12 7.3 0.90 0.79 

Min. 5.4 0.50 0.04 13 11 14 0.27 17 5 1.1 0.46 8 1 20 9.1 4.8 0.40 0.46 

Max. 8.1 2.2 0.16 14 42 73 1.01 249 33 5.3 4.4 67 33 38 24 11 1.7 1.20 

Count 8 8 8  4 8 4 4 4 4 4 8 8 5 5 5 5 5 

Warwick Ww z, m/s Geomean 7.2 1.3 0.09 14 20 14 0.27 24 23 0.86 0.35 10 20 24 11 9.1 1.3 0.36 

Min. 5.7 0.84 0.06 14 14 3 0.16 10 12 0.66 0.21 4 3 19 7.1 5.8 0.51 0.18 

Max. 7.8 1.7 0.14 12 39 47 0.62 46 48 1.5 0.81 34 40 27 17 14 3.1 0.86 

Count 14 14 14  4 14 5 5 5 5 5 14 14 12 12 12 12 12 

d Geomean 6.4 1.3 0.09 15 30 29 0.26 76 78 1.4 0.89 8 14 22 9.3 8.2 1.1 0.30 

Min. 5.9 0.85 0.05 17 17 14 0.10 27 45 1.1 0.48 6 2 19 7.3 6.1 0.90 0.17 

Max. 6.9 1.8 0.14 13 43 55 0.47 157 110 1.7 1.6 12 35 25 11 13 1.8 0.66 

Count 6 6 6  3 6 4 4 4 4 4 6 6 5 5 5 5 5 

Wieta Wt  Geomean 5.9 0.98 0.05 18 9 7 0.42 41 12 0.37 0.27 9 8 5 2.3 1.6 0.18 0.37 

Min. 5.1 0.83 0.04 21 9 2 0.34 33 9 0.26 0.26 4 1 3 1.2 0.87 0.08 0.12 

Max. 6.3 1.3 0.08 16 10 12 0.53 51 17 0.53 0.28 19 40 9 4.5 4.0 0.66 1.00 

Count 12 11 11  2 11 2 2 2 2 2 11 12 10 10 10 10 10 

Windeyers 

Hill 

Wy  Geomean 6.6 1.1 0.06 18 7 10 0.89 33 31 1.4 0.48 6 5 16 7.1 6.6 0.23 0.41 

Min. 6.1 0.46 0.03 15 7 4 0.81 28 24 1.4 0.45 2 1 6 2.3 3.0 0.11 0.17 

Max. 7.8 1.4 0.11 13 7 19 0.97 39 39 1.5 0.52 11 21 56 44 18 0.83 1.0 

Count 12 11 11  1 11 2 2 2 2 2 11 11 12 12 12 12 12 

Windeyers 

Hill  

melonhole 

phase 

WyMp m Geomean 6.6 0.76 0.05 15 5 5 0.17 15 27 0.86 0.14 11 6 15 4.8 7.5 0.45 0.22 

Min. 6.1 0.70 0.05 14 5 4 0.17 15 27 0.86 0.14 9 4 10 3.5 6.0 0.34 0.22 

Max. 7.2 0.83 0.05 17 5 7 0.17 15 27 0.86 0.14 14 9 21 6.6 9.3 0.59 0.23 

Count 2 2 2  1 2 1 1 1 1 1 2 2 2 2 2 2 2 

d Geomean 6.5 1.3 0.08 16 10 16 0.19 84 85 1.8 0.61 9 2 15 5.8 7.9 0.24 0.42 

Min. 5.8 1.2 0.08 14 10 11 0.19 84 85 1.8 0.61 8 2 15 5.8 7.9 0.24 0.42 

Max. 7.3 1.5 0.08 19 10 24 0.19 84 85 1.8 0.61 10 2 15 5.8 7.9 0.24 0.42 

Count 2 2 2  1 2 1 1 1 1 1 2 1 1 1 1 1 1 

Wyndham Wm  Geomean 6.0 0.56 0.03 19  2 0.10 33 7 0.12 0.11 2 2 3 1.3 0.53 0.03 0.12 

Min. 5.7 0.44 0.02 22  2 0.07 23 6 0.12 0.09 2 1 2 1.1 0.38 0.02 0.10 

Max. 6.4 0.65 0.04 16  3 0.14 48 8 0.13 0.13 3 3 4 1.6 0.85 0.04 0.14 

Count 5 3 3   3 2 2 2 2 2 2 5 3 3 3 3 3 
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Appendix 5 
 

 

Effective rooting depth (ERD) and plant available water capacity (PAWC) 

estimated from field data for each soil profile class 

 

(a) Summary of statistically derived ERD and PAWC for 

each soil profile class 

(b) Cumulative PAWC with depth for each soil profile class 

 showing the expected range for minimum, mean and 

 maximum ERD 
 



 

Notes 1. Separate PAWC values for gilgai components have only been presented for soils where significant variation in ERD exists between components. 

2. ERD and PAWC values were calculated individually site by site for all available field sites and analytical profiles using the ERD criteria described in Appendix 8 and PAWCER 

calculations (Littleboy 1997) modified for use with field data (D Brough pers. comm.). 

3. Mean, min. and max. values were calculated from the individual site estimates.  The expected range (mean + SD) is statistically derived and approximates 70% of the variation 

expected in the sample population. 

4. The statistical values presented in the summary table differ slightly from those presented in the cumulative table because summary values were estimated on an individual profile 

basis prior to meaning while cumulative values were averaged across depths. 
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Appendix 5(a) – Summary of statistically derived ERD and PAWC for each SPC 
 

 

Soil Profile Class 
 

SPC Code 
Gilgai 

Component 1 

Effective Rooting Depth (m) 2, 4 PAWC  (mm) 3, 4  

Minimum Mean Maximum Minimum Mean Maximum 

Adeline Ad  0.23 0.69 1.14 49 95 140 

Anncrouye Ac  0.25 0.57 0.89 45 72 99 

Battery Bx  0.26 0.47 0.68 83 98 113 

Bellarine Bz  0.07 0.22 0.37 23 40 56 

Bills Hut Bh  0.77 1.22 1.67 81 112 143 

Bills Hut sandy variant BhSv  1.33 1.42 1.52 102 109 117 

Bluchers Bc  0.39 0.75 1.11 92 131 170 

Booroondarra Bn  1.28 1.46 1.63 74 90 105 

Bul Bul Bb  0.22 0.48 0.74 33 55 76 

Bundoora Bd  0.13 0.28 0.42 22 37 52 

Burradoo Bu  0.34 0.67 1.00 76 106 136 

Burradoo sodic phase BuZp  0.09 0.45 0.82 39 76 113 

Carfax Cx  1.03 1.28 1.53 143 163 182 

Carlo Cc  0.39 0.86 1.34 59 97 136 

Cherwell Cw  0.16 0.51 0.85 31 47 62 

Collawmar Cm  0.19 0.73 1.28 35 68 101 

Emoh Em  0.19 0.67 1.15 31 61 92 

Farlane Fr 

 

Depression 0.51 0.96 1.41 95 129 162 

Mound 0.09 0.36 0.63 46 79 112 

Foxleigh Fx  0.11 0.60 1.10 20 55 91 

Foxleigh clay loamy phase FxLp  0.19 0.74 1.29 33 80 127 

German Gm  1.33 1.47 1.61 67 80 94 

Gordons Bore Gb  0.47 0.78 1.09 98 119 140 

Hazelbrae Hb  0.99 1.35 1.70 76 114 152 

Heyford Hf  0.08 0.30 0.51 23 44 65 

Honeycomb Hy  0.23 0.71 1.19 56 95 134 

Indicus Id  0.71 0.84 0.97 121 135 150 

Indicus melonhole phase IdMp  0.15 0.40 0.65 64 102 140 

Indicus shallow phase IdSp  0.30 0.51 0.71 52 85 119 

Isaac Is  0.77 1.20 1.63 109 139 169 

Kirkcaldy Kc  0.56 1.04 1.53 71 126 180 

Knockane Kk  0.71 1.12 1.53 105 139 172 

Langley Lg  0.29 0.64 1.00 85 124 164 

Leitrim Lt   0.95    110   

Lindsay Ld  0.44 0.84 1.24 96 140 184 

May My  0.66 0.88 1.11 100 133 166 

May shallow phase MySp  0.35 0.44 0.53 59 78 98 

Mayfair Mf  0.50 1.01 1.52 67 113 159 

Mayfair sandy surface variant MfSv  0.11 0.35 0.73 14 46 78 

Maywin Mw  0.24 0.57 0.90 34 58 83 

Merion Mr  0.06 0.19 0.32 42 70 99 

Middlemount Mi  0.11 0.55 0.99 23 47 72 

Middlemount colluvial variant MiCv  0.10 0.57 1.14 17 53 89 

Mt Stuart Ms  0.81 1.06 1.32 133 145 158 

Ninemile Nm  0.85 1.02 1.20 59 122 186 

Norwich Nw  0.47 0.87 1.27 107 143 179 

Parrot Pr  0.98 1.33 1.67 58 78 98 

Picardy Pc  0.75 1.04 1.32 128 151 175 

Picardy surface seal phase PcXp  0.40 0.78 1.17 106 139 173 

Pomegranate Pg  0.08 0.57 1.06 56 97 138 

Pomegranate melonhole phase PgMp 

 

Depression 0.32 0.87 1.42 81 124 167 

Mound 0.08 0.24 0.40 38 68 99 

Pomegranate shallow phase PgSp  0.00 0.54 1.08 50 99 148 

Racetrack Rt  0.12 0.70 1.28 27 74 122 

Racetrack shallow phase RtSp  0.33 0.70 1.07 51 88 125 

Red Cliff Rc  0.19 0.56 0.94 42 73 104 

Red Hill Rh  0.25 0.80 1.35 51 93 135 

Red-one Rn  0.37 0.60 0.83 55 81 106 

Roper Rp  0.64 1.15 1.66 69 105 141 

Stateschool Ss  0.25 0.69 1.12 56 96 137 

Stephens St  0.47 1.00 1.54 72 116 159 

Ternallum Tn  0.68 1.00 1.33 119 145 170 

Thirteenmile Tt  0.35 0.94 1.53 58 111 164 

Tiny Ty  0.27 0.64 1.01 92 121 150 

Tralee Tl 

 

Depression  0.56 0.99 1.42 48 106 164 

Mound 0.17 0.57 0.97 59 99 139 

Turon Tr 

 

Depression  0.30 0.79 1.28 69 117 166 

Mound 0.02 0.47 0.97 24 72 119 

Warwick Ww  0.03 0.42 0.81 39 83 127 

Wieta Wt  0.50 0.81 1.11 59 91 123 

Windeyers Hill Wy  0.47 0.96 1.45 71 116 160 

Windeyers Hill melonhole phase WyMp  0.40 0.63 0.86 82 112 142 

Wyndham Wm  0.41 0.90 1.39 48 67 85 
 



 

Notes 1. Separate PAWC values for gilgai components have only been presented for soils where significant variation in ERD exists between components. 

2. PAWC values were calculated individually for each 0.1 m depth increment down the profile, and averaged across all sites (field and analytical) to construct a mean profile for each SPC.  Min., mean and max. PAWC values corresponding to min., mean and max. ERD are in bold, 

 while the expected range (mean + SD) covering 70% of the variation in the sample population for each soil is shaded grey. 

3. Cumulative PAWC values differ slightly from the statistically derived PAWC values in the summary table due to averaging of the data across depths rather than individual PAWC calculations site by site. 
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Appendix 5(b) – Cumulative PAWC with depth for each SPC showing the expected range for min., mean and max. ERD 
 

Soil Profile Class SPC Code Gilgai 

Component 1 

Cumulative PAWC (mm) for each 0.1m depth increment down the profile 2, 3 

0.1    

(m) 

0.2    

(m) 

0.3    

(m) 

0.4     

(m) 

0.5     

(m) 

0.6     

(m) 

0.7     

(m) 

0.8     

(m) 

0.9     

(m) 

1.0     

(m) 

1.1     

(m) 

1.2    

(m) 

1.3    

(m) 

1.4     

(m) 

1.5     

(m) 

Adeline Ad  18 34 49 64 76 87 98 107 115 123 129 136 142 149 155 

Anncrouye Ac  18 32 46 58 69 79 88 96 103 109 115 120 125 131 137 

Battery Bx  21 40 57 72 85 97 108 118 127 136 144 152 160 167 174 

Bellarine Bz  18 32 44 54 63 69 75         

Bills Hut Bh  19 35 49 60 70 78 84 90 96 101 106 111 116 120 125 

Bills Hut sandy variant BhSv  18 31 42 50 58 64 70 76 81 87 93 98 103 108 113 

Bluchers Bc  21 42 59 75 89 102 113 124 134 143 151 158 166 173 179 

Booroondarra Bn  17 30 39 46 51 55 59 63 68 72 77 81 86 91 96 

Bul Bul Bb  18 33 45 55 63 70 77 84 90 96 100 103 107   

Bundoora Bd  17 30 41 51 62 71 80 88 94 101 107 112 118 123 129 

Burradoo Bu  20 38 54 68 80 91 101 110 118 126 133 140 146 153 159 

Burradoo sodic phase BuZp  20 39 56 70 83 95 105 114 123 131 138 146 153 160 166 

Carfax Cx  21 41 59 74 88 101 113 123 133 143 151 158 165 172 178 

Carlo Cc  20 38 54 68 79 90 100 109 118 125 132 139 145 151  

Cherwell Cw  17 29 38 44 48 51 54 56 59 61 65 68    

Collawmar Cm  17 30 41 51 60 69 77 85 92 99 106 112 118 125 131 

Emoh Em  17 30 41 51 60 69 77 85 93 100 107 113 119 125 130 

Farlane Fr Depression 21 40 55 69 80 91 100 109 117 124 131 138 145 151 157 

Mound 20 39 56 70 83 95 105 115 124 133 141 149 156 164 170 

Foxleigh Fx  17 30 40 48 58 67 76 84 91 98 105 111 117 123 129 

Foxleigh clay loamy phase FxLp  18 33 47 59 71 81 90 98 106 113 120 126 132 139 145 

German Gm  17 30 39 46 51 55 58 61 64 67 70 74 78 83 88 

Gordons Bore Gb  20 38 54 69 82 93 103 113 121 129 136 144 151 158 164 

Hazelbrae Hb  19 34 48 61 72 82 91 99 106 112 119 125 131 138 144 

Heyford Hf  17 29 41 53 64 73 82 90 97 103 110 116 122 128 133 

Honeycomb Hy  19 36 51 65 77 87 97 105 112 119 126 132 139 145 151 

Indicus Id  22 43 60 76 90 103 114 125 135 144 152 160 167 174 181 

Indicus melonhole phase IdMp  21 41 59 74 88 101 112 122 131 140 149 157 164 172 179 

Indicus shallow phase IdSp  22 43 60 76 90 103 114         

Isaac Is  21 40 56 71 83 95 105 114 122 130 137 144 151 157 164 

Kirkcaldy Kc  20 39 55 70 83 95 105 115 123 132 140 148 155 162 169 

Knockane Kk  20 38 54 68 81 92 102 111 119 127 134 141 148 154 161 

Langley Lg  22 41 59 74 88 101 112 123 132 142 150 158 166 174 181 

Leitrim Lt  21 40 55 69 81 91 97 102 106 110      

Lindsay Ld  22 42 59 75 89 102 113 124 134 143 152 160 168 176 183 

May My  23 43 61 77 92 105 117 128 137 146 153 161 167 175 182 

May shallow phase MySp  23 43 61 77 90 104          

 



 

Notes 1. Separate PAWC values for gilgai components have only been presented for soils where significant variation in ERD exists between components. 

2. PAWC values were calculated individually for each 0.1 m depth increment down the profile, and averaged across all sites (field and analytical) to construct a mean profile for each SPC.  Min., mean and max. PAWC values corresponding to min., mean and max. ERD are in bold, 

 while the expected range (mean + SD) covering 70% of the variation in the sample population for each soil is shaded grey. 

3. Cumulative PAWC values differ slightly from the statistically derived PAWC values in the summary table due to averaging of the data across depths rather than individual PAWC calculations site by site. 
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Appendix 5(b) – Cumulative PAWC with depth for each SPC showing the expected range for min., mean and max. ERD (continued) 
 

Soil Profile Class SPC Code Gilgai 

Component 1 

Cumulative PAWC (mm) for each 0.1m depth increment down the profile 2, 3 

0.1    

(m) 

0.2    

(m) 

0.3    

(m) 

0.4     

(m) 

0.5     

(m) 

0.6     

(m) 

0.7     

(m) 

0.8     

(m) 

0.9     

(m) 

1.0     

(m) 

1.1     

(m) 

1.2    

(m) 

1.3    

(m) 

1.4     

(m) 

1.5     

(m) 

Mayfair Mf  18 32 47 60 72 83 92 100 107 114 120 125 129 133 137 

Mayfair sandy surface variant MfSv  17 29 39 51 61 71 78 86 92 98 104 110 115 121 126 

Maywin Mw  17 29 38 47 55 63 72 80 89 96 102 109 115 121  

Merion Mr  21 41 59 75 89 100 111 121 130 139 147 154 162 169 176 

Middlemount Mi  18 32 43 53 62 69 75 76 76       

Middlemount colluvial variant MiCv  17 29 41 51 58 66 72 78 84 88 93 97    

Mt Stuart Ms  21 41 58 73 87 100 111 121 131 140 148 156 163 170 178 

Ninemile Nm  22 42 61 77 92 105 117 129 139 149 159 168    

Norwich Nw  21 39 56 71 84 96 107 117 127 136 144 152 160 167 174 

Parrot Pr  17 30 39 46 51 55 61 68 74 80 85 91 97 102 107 

Picardy Pc  21 40 57 72 86 98 109 120 129 138 147 155 162 169 175 

Picardy surface seal phase PcXp  21 41 58 73 87 99 111 122 131 140 149 157 164 171 177 

Pomegranate Pg  20 38 54 69 82 93 104 113 122 130 138 146 153 160 166 

Pomegranate melonhole phase PgMp Depression 20 39 54 69 81 93 104 113 123 131 139 147 154 161 168 

Mound 21 40 57 72 85 97 107 117 126 135 143 151 158 165 172 

Pomegranate shallow phase PgSp  19 37 54 68 81 92 102 111 119 127 134 141 147 153 159 

Racetrack Rt  19 34 48 61 73 83 92 101 109 116 123 129 136 142 148 

Racetrack shallow phase RtSp  19 35 50 63 74 85 94 102 110 117 124 130 136 142 148 

Red Cliff Rc  18 33 45 56 66 74 82 89 95 101 106 111 116 116 116 

Red Hill Rh  19 35 48 61 71 80 88 96 103 110 117 123 128 133 138 

Red-one Rn  18 34 50 64 76 87 96 103 109 116 123 129    

Roper Rp  18 32 44 56 67 78 87 95 101 107 113 119 124 130 136 

Stateschool Ss  19 34 50 64 76 87 97 106 114 122 129 136 142 148 154 

Stephens St  19 36 51 64 75 85 93 101 109 116 122 129 135 141 147 

Ternallum Tn  21 40 57 73 86 99 110 120 129 139 147 155 162 169 175 

Thirteenmile Tt  19 35 50 64 76 86 96 105 112 120 127 133 140 146 152 

Tiny Ty  21 40 57 72 86 98 109 119 128 137 145 153 161 168 175 

Tralee Tl Depression 20 39 56 70 83 95 105 115 123 131 139 146 153 160 167 

Mound 21 40 56 70 83 95 105 115 123 131 139 146 153 160 166 

Turon Tr Depression 21 40 57 72 86 98 109 119 129 137 145 153 160 167 174 

Mound 21 40 57 73 86 98 109 119 129 138 146 154 162 169 176 

Warwick Ww  21 40 57 72 85 97 107 117 126 135 143 151 158 165 172 

Wieta Wt  19 36 50 63 74 84 93 102 110 117 124 131 138 144 151 

Windeyers Hill Wy  19 36 51 65 78 90 101 112 121 130 139 147 154 162 169 

Windeyers Hill melonhole phase WyMp  21 40 56 71 85 98 109 120 130 139 148 156 164 172 179 

Wyndham Wm  17 30 39 46 50 55 59 63 67 71 75 79 84 88 93 
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Appendix 6 
 

 

Effective rooting depth (ERD) and plant available water capacity (PAWC) 

estimated from laboratory data for representative profiles from each 

soil profile class 

 



 

Notes: 1. Where soils with microrelief were sampled for both mound and depression, the component sampled is shown as (m) or (d) respectively. 

2. Effective rooting depth (ERD) in (m) is estimated as the depth to EC 1:5 salt bulge, EC 1:5 > EC SE (90% yield reduction), Cl >1000 ppm, ESP >20%, subsoil pH <5.5, moderate or strong columnar structure, C or R horizons or 

a depth of 1.5 m where no other restrictions occur.  

3. PAWC calculations follow the methodology of Littleboy (1997).  Final PAWC (mm) is summed over the ERD and rounded to the nearest 5 mm. 
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Appendix 6 – ERD and PAWC estimated from laboratory data for representative profiles from each SPC 
 

Soil Profile Class SPC 
Code 

Rep. Profile 1 Stored water (mm) for each 0.1 m depth increment down the profile ERD 2               
(m) 

PAWC 3      
(mm) 

0–0.1 

(m) 

0.1–0.2 

(m) 

0.2–0.3 

(m) 

0.3–0.4 

(m) 

0.4–0.5 

(m) 

0.5–0.6 

(m) 

0.6–0.7 

(m) 

0.7–0.8 

(m) 

0.8–0.9 

(m) 

0.9–1.0 

(m) 

1.0–1.1 

(m) 

1.1–1.2 

(m) 

1.2–1.3 

(m) 

1.3–1.4 

(m) 

1.4–1.5 

(m) 

Adeline Ad 9004  10.7 16.6 14.0 11.9 10.2 8.9 7.9 6.8 6.3 5.9 4.9 4.8 4.8 4.8 4.9 0.20 25 

9100  10.8 8.6 8.3 14.5 15.0 13.4 12.2         0.50 55 

Anncrouye Ac 9036  16.3 14.6 11.8 14.5 12.4 11.6 10.2 8.9 5.5 4.9      0.80 100 

9047  17.0 9.6 14.2 11.8 13.0 11.3 0.5         0.20 25 

9083  17.8 18.4 15.6 13.4 9.7 8.5 7.5 7.3 6.6 6.0 2.0 1.8    0.12 20 

Battery Bx 9094  22.2 19.0 16.5 14.3 12.5 11.3 10.1 9.7 8.8 8.1 6.2 5.8 1.5 1.4 1.4 0.70 105 

Bellarine Bz 9034  17.9 14.4 12.3 10.2 0.5           0.23 35 

9095  14.2 11.6              0.20 25 

9096  10.8 14.1 11.8 3.9 3.3 2.9 0.4         0.30 35 

Bills Hut Bh 9002  17.5 13.9 11.7 9.4 7.7 6.7 5.7 4.9 4.4 4.1 3.9 3.8 3.8 3.8 3.9 1.50 105 

9017  15.8 15.6 12.8 10.5 8.7 6.9 6.0 5.3 4.9 4.6 4.5 4.4 4.4 4.5 4.6 1.50 115 

Bluchers Bc 9102  21.6 18.7 16.1 13.9 12.3 10.9 9.8 9.4 8.7 8.4 7.7 7.2 6.7 6.2 5.7 0.90 120 

Booroondarra Bn 9009  15.5 11.8 8.7 6.7 5.1 4.1 3.6 3.9 3.6 4.4 4.2 4.1 4.2 4.5 4.7 1.50 90 

9021  15.3 11.6 8.6 6.4 4.9 3.9 3.4 3.1 3.3 3.7 3.8 3.4 3.1 2.9 2.8 1.50 80 

Bul Bul Bb 9037  16.4 12.9 10.1 0.3 0.3 0.2 0.2 5.6        0.70 40 

9040  16.7 12.9 9.9 7.7 6.1 5.0 4.2 4.2 3.8       0.70 65 

Bundoora Bd 9039  15.6 11.9 8.8 9.8 8.0 6.2 5.3 5.1 4.7 4.4 4.0 4.0 4.1 4.3 4.7 0.33 40 

9045  15.5 11.7 8.7 10.3 7.5 6.3 5.1 4.5 4.2 4.1 4.1 3.5 3.7 4.0 4.3 0.25 30 

Burradoo Bu 9091  19.2 16.1 13.4 11.4 9.7 9.1 8.1 7.3 6.0 5.6 4.8 4.6 4.4 1.4  1.20 115 

9092  18.8 17.4 14.7 12.6 10.7 9.4 2.3         0.40 65 

Burradoo sodic phase BuZp 9063  20.5 18.0 15.5 13.4 11.4 10.1 9.1 5.4 4.9 4.5 0.3 0.3 0.3 0.2 0.2 0.03 5 

9084  19.8 15.9 13.1 11.1 9.3 8.0 7.0 6.3 5.8 5.4 5.2 4.9 4.7 4.5 4.2 0.20 35 

Carfax Cx 9033 (m) 20.4 18.1 16.1 14.1 12.5 11.7 10.6 9.5 8.8 8.2 7.6 6.6 6.2 4.5 4.6 1.50 160 

9054 (d) 20.4 19.1 16.8 14.9 13.1 11.9 10.9 10.4 9.7 9.2 8.7 7.0 6.8 6.6 5.8 1.40 165 

Cherwell Cw 9011  15.2 11.4 8.1 6.2 4.7 3.8          0.60 50 

 



 

Notes: 1. Where soils with microrelief were sampled for both mound and depression, the component sampled is shown as (m) or (d) respectively. 

2. Effective rooting depth (ERD) in (m) is estimated as the depth to EC 1:5 salt bulge, EC 1:5 > EC SE (90% yield reduction), Cl >1000 ppm, ESP >20%, subsoil pH <5.5, moderate or strong columnar structure, C or R horizons or 

a depth of 1.5 m where no other restrictions occur.  

3. PAWC calculations follow the methodology of Littleboy (1997).  Final PAWC (mm) is summed over the ERD and rounded to the nearest 5 mm. 
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Appendix 6 – ERD and PAWC estimated from laboratory data for representative profiles from each SPC (continued) 
 

Soil Profile Class SPC 
Code 

Rep. Profile 1 Stored water (mm) for each 0.1 m depth increment down the profile ERD 2               
(m) 

PAWC 3      
(mm) 

0–0.1 

(m) 

0.1–0.2 

(m) 

0.2–0.3 

(m) 

0.3–0.4 

(m) 

0.4–0.5 

(m) 

0.5–0.6 

(m) 

0.6–0.7 

(m) 

0.7–0.8 

(m) 

0.8–0.9 

(m) 

0.9–1.0 

(m) 

1.0–1.1 

(m) 

1.1–1.2 

(m) 

1.2–1.3 

(m) 

1.3–1.4 

(m) 

1.4–1.5 

(m) 

Collawmar Cm 9075  15.9 12.2 9.8 7.7 6.2 5.3 4.6 4.1 3.8 3.8 4.0 4.1 4.3 4.5 5.0 0.22 30 

9093  16.1 12.7 9.8 7.5 5.9 4.1 3.5 5.4 5.0 4.7 4.4 4.4 4.4 4.4 4.5 1.50 95 

Farlane Fr 9015 (m) 21.5 18.3 16.1 13.9 10.4 9.2 8.2 7.3 6.7 6.2 4.5 4.2 3.9 3.6 3.4 0.20 40 

9016 (d) 20.0 16.7 13.1 11.1 9.5 7.9 7.0 6.3 6.5 5.9 5.5 5.0 4.5 4.1 3.7 0.70 85 

9073 (m) 20.7 17.4 14.9 12.7 11.5 10.1 9.0 8.4 7.7 7.1 6.7 6.3 5.9 5.4 5.2 0.20 40 

9074 (d) 22.2 18.9 16.3 14.1 12.3 10.3 9.1 8.1 7.3 6.7 5.4 5.1 4.9 4.7 4.2 0.90 120 

Foxleigh Fx 9001  15.8 12.1 9.3 9.3 7.7 6.3 5.5 4.9 4.2 4.0 4.0 4.2 4.4 4.7 5.1 0.27 35 

9020  15.7 12.0 9.0 6.8 11.2 8.4 7.4 5.0 4.5 4.3 4.3 4.3 4.3 4.5 4.7 0.35 40 

Foxleigh clay loamy phase FxLp  9041  17.2 13.7 9.9 9.6 9.1 7.8 6.0 5.3 4.9 4.6 4.6 4.4 4.4 4.4 4.4 0.30 40 

German Gm 9010  15.2 11.5 8.6 6.0 4.6 3.6 3.2 3.1 3.3 3.6 4.1 4.6 4.1 4.4 4.6 1.50 85 

Gordons Bore Gb 9057  17.9 16.7 14.2 12.6 10.9 9.6 8.6 7.8 7.1 6.6 6.5 6.2 6.0 0.3  0.50 70 

9085  17.5 13.3 14.4 12.2 9.8 8.4 7.3 6.8 6.2 5.7 5.4 5.1 4.9 4.7 4.6 0.80 90 

Hazelbrae Hb 9119  16.5 12.6 9.4 11.4 8.0 6.8 5.9 5.2 4.8 4.6 4.7 4.6 4.7 4.6 4.7 1.10 90 

Heyford Hf 9035  15.6 12.1 9.2 14.6 8.4 7.1 6.1 3.7 0.2       0.25 30 

Honeycomb Hy 9014  17.3 14.3 11.5 9.9 8.3 7.0 6.1 4.5 4.2 4.0 4.0 4.1 4.2 4.4 4.7 0.50 60 

  9022  16.5 16.1 15.0 12.7 10.8 9.2 8.1 6.7 6.0 5.6 5.1 4.9 4.7 4.5 4.4 0.30 50 

Indicus Id 9076  23.2 20.5 18.9 17.1 15.8 14.5 13.5 12.6 2.0       0.70 125 

Indicus melonhole phase IdMp 9065 (m) 22.6 20.6 18.1 16.1 13.2 12.1 11.1 9.5 8.8 8.1 7.7 7.1 6.7 6.3 5.9 0.20 45 

9066 (d) 20.7 18.1 15.5 13.3 11.1 9.9 8.8 8.0 4.4 4.0 3.7 3.4 3.2 3.0 2.9 0.40 70 

Indicus shallow phase IdSp 9079  23.6 20.0 17.9 5.3            0.40 65 

Isaac Is 9105  18.6 15.8 16.0 14.1 13.3 12.0 10.9 10.0 7.8 7.2 5.0 4.8 4.7 4.6 4.6 1.50 150 

9109  18.3 14.1 13.9 11.9 10.3 10.8 9.8 9.2 8.5 7.9 7.4 6.9 6.4 6.1 5.7 0.20 30 

9110  19.7 18.5 16.0 14.0 13.0 11.7 10.6 9.7 9.0 8.4 7.2 6.7 6.4 6.0 5.7 0.60 95 

Kirkcaldy Kc 9072  17.1 13.7 10.8 8.7 9.6 8.3 7.3 6.6 6.6 6.1 6.4 6.0 5.6 5.8 5.5 0.80 80 

Knockane Kk 9111  18.7 15.4 13.5 11.4 9.9 8.6 7.6 6.9 6.3 5.9 5.6 5.5 5.3 5.1 4.9 1.00 105 

9116  17.9 14.6 12.1 9.8 8.2 7.0 6.1 5.8 5.4 5.1 5.0 4.8 4.8 4.8 4.9 0.50 65 



 

Notes: 1. Where soils with microrelief were sampled for both mound and depression, the component sampled is shown as (m) or (d) respectively. 

2. Effective rooting depth (ERD) in (m) is estimated as the depth to EC 1:5 salt bulge, EC 1:5 > EC SE (90% yield reduction), Cl >1000 ppm, ESP >20%, subsoil pH <5.5, moderate or strong columnar structure, C or R horizons or 

a depth of 1.5 m where no other restrictions occur.  

3. PAWC calculations follow the methodology of Littleboy (1997).  Final PAWC (mm) is summed over the ERD and rounded to the nearest 5 mm. 
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Appendix 6 – ERD and PAWC estimated from laboratory data for representative profiles from each SPC (continued) 
 

Soil Profile Class SPC 
Code 

Rep. Profile 1 Stored water (mm) for each 0.1 m depth increment down the profile ERD 2               
(m) 

PAWC 3      
(mm) 

0–0.1 

(m) 

0.1–0.2 

(m) 

0.2–0.3 

(m) 

0.3–0.4 

(m) 

0.4–0.5 

(m) 

0.5–0.6 

(m) 

0.6–0.7 

(m) 

0.7–0.8 

(m) 

0.8–0.9 

(m) 

0.9–1.0 

(m) 

1.0–1.1 

(m) 

1.1–1.2 

(m) 

1.2–1.3 

(m) 

1.3–1.4 

(m) 

1.4–1.5 

(m) 

Langley Lg 9031  23.1 21.0 18.6 16.7 15.1 13.8 12.7 11.7 10.9 10.2 9.6 9.5 8.9 8.6 8.2 0.70 120 

9080 (m) 23.7 21.5 18.9 16.7 13.7 12.3 11.1 10.1 10.0 9.3 7.7 7.2 6.7 6.4 6.0 0.70 120 

9081 (d) 25.0 22.0 19.6 17.5 15.4 13.9 12.6 11.6 10.7 9.1 8.4 7.8 7.3 5.9 5.5 0.60 115 

Lindsay Ld 9028 (m) 23.2 20.2 17.7 16.0 14.4 13.1 12.0 11.0 10.9 10.3 7.8 7.3 6.8 6.4 5.5 0.40 75 

9029 (d) 22.8 19.9 17.5 16.1 14.5 13.2 12.1 11.0 10.2 9.6 6.9 6.5 6.2 4.5 4.8 0.40 75 

9104  21.6 20.9 18.5 16.6 14.9 13.5 12.4 11.3 10.5 9.7 9.1 9.1 8.5 8.0 7.4 0.30 60 

May My 9089 (d) 24.8 22.2 20.4 18.6 16.8 15.5 14.4 13.5 8.8 0.3      0.90 155 

9090 (m) 23.4 21.4 19.4 17.5 15.7 14.5 13.4 12.8 12.0 2.9      1.00 155 

May shallow phase MySp 9064  24.1 20.3 4.6 0.4 0.3           0.30 50 

Maywin Mw 9042  15.5 12.0 8.3 6.5 5.0           0.40 40 

9043  15.9 12.3 6.4 15.8 14.0 12.5 2.7 2.4        0.28 35 

9044  15.5 12.9 10.0 7.7 2.9 2.5 0.3         0.40 45 

Merion Mr 9038  21.9 18.4 16.7 14.6 12.8 14.0 12.8 13.1 12.1 11.3 10.5 9.8 9.1 8.5 7.9 0 0 

Middlemount Mi 9097  16.2 13.0 11.1 9.1 5.0 4.2 3.6 0.2        0.70 60 

Mt Stuart Ms 9023 (m) 22.2 19.1 16.5 14.4 12.8 11.4 10.2 9.2 8.4 7.7 6.0 5.6 5.2   1.30 150 

9024 (d) 22.7 19.6 17.3 15.2 13.7 12.3 11.1 10.3 9.4 8.7 8.0 6.3 5.9   0.90 130 

Norwich Nw 9112 (m) 20.5 16.9 14.4 12.4 10.7 9.6 8.6 9.2 8.5 8.0 7.6 7.1 6.8 6.4 6.1 0.70 95 

Parrot Pr 9013  15.2 11.6 9.0 6.7 5.2 7.0 6.0 5.3 5.1 4.8 4.6 4.1 4.5 4.9 4.9 1.50 100 

Picardy Pc 9030  22.1 19.3 16.6 14.5 12.7 11.4 10.2 11.1 10.1 9.0 8.2 7.5 6.9 7.8 7.3 0.70 105 

9032  23.3 20.5 18.2 16.1 14.6 13.4 12.3 11.4 5.2 4.9 6.5 6.3 6.1 5.9 5.8 1.00 140 

Picardy surface seal phase PcXp 9026 (m) 20.5 18.2 15.5 13.3 12.7 11.2 10.0 8.4 7.6 7.0 6.4 5.8 5.4 5.8  1.30 140 

9027 (d) 23.0 19.9 17.2 15.0 13.3 11.8 10.5 9.3 8.6 7.9 7.4 6.6 6.1   1.10 145 

Pomegranate Pg 9062  19.1 18.4 15.7 13.4 11.6 10.2 9.0 8.0 7.3 6.6 6.1 5.6 5.2 4.9 4.5 0.30 55 

9114  19.2 17.5 14.7 12.5 10.7 9.3 8.2 7.3 6.6 6.1 5.6 5.2 4.9 4.7 4.4 0.40 65 

Pomegranate melonhole phase PgMp 9060 (m) 22.4 19.7 17.0 14.9 13.1 12.2 11.0 9.5 8.7 8.0 7.6 7.0 6.5 6.0 5.5 0.02 5 

9061 (d) 21.1 17.4 14.9 12.8 11.1 9.1 8.1 7.3 6.6 6.1 5.2 4.9 4.7 4.5 4.3 0.50 75 

Pomegranate shallow phase PgSp 9099  20.9 17.6 14.9 12.7 10.7 9.3 7.8 7.0 6.4 5.9 5.6 3.4 3.3 3.2 3.1 0.20 40 



 

Notes: 1. Where soils with microrelief were sampled for both mound and depression, the component sampled is shown as (m) or (d) respectively. 

2. Effective rooting depth (ERD) in (m) is estimated as the depth to EC 1:5 salt bulge, EC 1:5 > EC SE (90% yield reduction), Cl >1000 ppm, ESP >20%, subsoil pH <5.5, moderate or strong columnar structure, C or R horizons or 

a depth of 1.5 m where no other restrictions occur.  

3. PAWC calculations follow the methodology of Littleboy (1997).  Final PAWC (mm) is summed over the ERD and rounded to the nearest 5 mm. 
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Appendix 6 – ERD and PAWC estimated from laboratory data for representative profiles from each SPC (continued) 
 

Soil Profile Class SPC 
Code 

Rep. Profile 1 Stored water (mm) for each 0.1 m depth increment down the profile ERD 2               
(m) 

PAWC 3      
(mm) 

0–0.1 

(m) 

0.1–0.2 

(m) 

0.2–0.3 

(m) 

0.3–0.4 

(m) 

0.4–0.5 

(m) 

0.5–0.6 

(m) 

0.6–0.7 

(m) 

0.7–0.8 

(m) 

0.8–0.9 

(m) 

0.9–1.0 

(m) 

1.0–1.1 

(m) 

1.1–1.2 

(m) 

1.2–1.3 

(m) 

1.3–1.4 

(m) 

1.4–1.5 

(m) 

Racetrack Rt 9007  17.7 14.0 13.1 10.9 8.1 6.8 5.9 5.8 5.3 5.0 4.7 4.6 4.5 4.5 4.5 0.15 25 

9019  16.6 12.9 12.1 9.9 8.2 6.1 5.3 4.6 4.3 4.2 4.2 4.2 4.4 4.7 4.9 0.24 35 

Red Cliff Rc 9082  19.3 18.0 15.1 12.6 14.1 12.4 10.9 8.0 7.1       0.90 120 

Red-one Rn 9006  17.0 17.6 18.9 16.6 14.7 12.4 8.1 7.2 0.2       0.75 110 

9018  17.0 21.8 19.1 16.8 14.9 9.4 2.2         0.65 100 

Roper Rp 9012  16.1 12.5 9.6 12.6 10.8 8.6 7.6 5.7 5.2 4.8 4.1 4.1 4.2 4.6 4.9 1.50 115 

9106  15.8 12.4 9.2 7.7 7.2 6.0 5.2 4.9 4.5 4.3 4.3 4.3 4.5 4.6 5.5 1.50 100 

Stateschool Ss 9005  17.4 14.0 11.2 13.6 11.8 10.2 9.0 7.9 7.2 6.6 6.1 3.7 0.2   0.50 70 

9098  16.5 12.9 12.1 10.1 8.2 7.1 6.2 6.0 5.5 3.7 3.5 3.4 3.3 3.2 3.2 0.30 40 

9103  15.9 12.2 9.6 8.5 6.9 5.9 5.2 4.7 4.4 2.8 2.8 0.3 0.3   0.70 65 

Stephens St 9025  16.5 13.1 10.4 7.8 6.2 5.1 4.4 3.9 4.4 4.2 4.3 4.3 4.3 4.4 5.3 1.50 100 

9108  17.4 14.1 13.3 11.3 9.7 7.0 6.2 5.3 4.9 4.7 4.2 4.2 5.0 4.9 4.8 0.80 85 

Thirteenmile Tt 9101  15.9 11.9 11.7 9.5 7.8 6.7 5.8 5.2 4.8 4.6 4.5 4.2 4.4 4.7 4.9 0.70 70 

Tiny Ty 9055 (m) 19.0 18.0 15.3 13.2 11.4 10.1 9.0 8.2 8.7 8.1 8.5 8.0 7.5 7.1 6.7 0.50 75 

9056 (d) 21.2 18.3 15.7 13.6 11.9 10.5 10.0 9.1 8.3 7.6 7.1 6.6 6.2 7.0 6.5 0.40 70 

Tralee TI 9050 (m) 21.9 18.7 16.0 13.8 12.0 10.7 9.5 8.6 8.1 7.4 6.8 6.3 5.9 5.6 5.2 0.10 20 

9051 (d) 21.0 17.7 15.0 12.9 11.1 9.4 8.3 7.4 6.7 6.2 5.9 5.5 5.2 4.9 4.7 1.10 120 

9107  18.7 17.1 14.6 12.6 10.5 9.2 8.3 8.0 7.4 6.8 6.9 6.4 6.1 5.8 5.5 0.50 75 

9115  17.8 17.2 14.2 13.3 11.5 10.1 9.0 8.1 6.7 6.2 5.0 4.8 4.7 4.6 4.6 0.30 50 

Turon Tr 9052 (m) 20.1 18.1 15.7 13.6 12.0 10.6 10.0 9.1 8.3 7.7 7.3 6.8 6.4 6.0 5.7 0.20 40 

9053 (d) 19.2 16.1 13.3 10.9 9.1 7.8 6.8 5.4 4.9 4.6 4.4 4.4 4.4 4.4 4.7 0.80 90 

9069 (m) 22.8 19.4 17.8 15.5 14.4 12.8 11.5 10.1 9.2 8.3 7.6 6.9 6.3 5.7 5.2 0.20 40 

9070 (d) 24.9 20.5 17.8 15.5 13.5 11.9 9.9 8.9 8.0 7.3 6.2 5.7 5.3 4.9 4.5 0.50 90 

9077 (m) 21.6 18.2 15.4 13.2 11.4 10.0 8.8 8.5 7.7 7.0 6.6 6.1 5.7 5.1 4.7 0.02 5 

9078 (d) 23.2 19.3 16.6 14.4 12.1 10.7 8.7 7.9 7.1 6.6 6.1 5.3 4.9 4.7 4.4 0.70 105 

 



 

Notes: 1. Where soils with microrelief were sampled for both mound and depression, the component sampled is shown as (m) or (d) respectively. 

2. Effective rooting depth (ERD) in (m) is estimated as the depth to EC 1:5 salt bulge, EC 1:5 > EC SE (90% yield reduction), Cl >1000 ppm, ESP >20%, subsoil pH <5.5, moderate or strong columnar structure, C or R horizons or 

a depth of 1.5 m where no other restrictions occur.  

3. PAWC calculations follow the methodology of Littleboy (1997).  Final PAWC (mm) is summed over the ERD and rounded to the nearest 5 mm. 
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Appendix 6 – ERD and PAWC estimated from laboratory data for representative profiles from each SPC (continued) 
 

Soil Profile Class SPC 
Code 

Rep. Profile 1 Stored water (mm) for each 0.1 m depth increment down the profile ERD 2               
(m) 

PAWC 3      
(mm) 

0–0.1 

(m) 

0.1–0.2 

(m) 

0.2–0.3 

(m) 

0.3–0.4 

(m) 

0.4–0.5 

(m) 

0.5–0.6 

(m) 

0.6–0.7 

(m) 

0.7–0.8 

(m) 

0.8–0.9 

(m) 

0.9–1.0 

(m) 

1.0–1.1 

(m) 

1.1–1.2 

(m) 

1.2–1.3 

(m) 

1.3–1.4 

(m) 

1.4–1.5 

(m) 

Warwick Ww 9048 (m) 20.0 16.8 15.1 13.1 12.2 10.9 9.8 9.3 8.6 8.0 7.5 7.0 6.6 6.2 5.9 0.20 35 

9049 (d) 20.1 16.7 14.0 11.8 10.0 8.7 7.7 6.9 6.0 5.6 5.1 4.8 4.7 4.6 4.5 0.70 90 

9067 (m) 20.7 18.5 15.9 13.8 12.1 10.7 9.4 8.5 7.7 7.1 6.6 6.1 5.7 5.3 5.0 0.06 10 

9068 (d) 22.0 18.6 15.9 13.6 11.8 9.5 8.4 8.3 7.5 6.9 5.6 5.2 4.9 4.6 4.7 0.20 40 

9113  22.8 20.3 17.6 14.9 13.1 11.6 10.4 9.4 8.2 7.5 4.6 4.2 3.9 3.7  0.20 45 

9117 (m) 20.0 17.3 14.9 12.7 11.4 10.1 9.1 8.1 7.4 6.8 6.4 6.0 5.6 5.3 5.0 0.30 50 

9118 (d) 19.9 16.7 13.6 11.3 9.1 7.8 6.9 6.5 5.9 5.4 5.0 4.8 4.7 4.6 4.5 0.40 60 

Wieta Wt 9071  17.4 15.9 12.9 11.4 12.1 10.5 2.8         0.50 70 

Windeyers Hill Wy 9086  19.6 16.2 18.1 16.0 14.3 12.8 11.6 10.5 2.6       0.90 120 

Windeyers Hill melonhole phase WyMp 9087 (d) 20.4 18.1 15.6 13.7 12.0 10.6 9.5 8.8 8.0 7.4 7.2 6.7 6.2 5.8 5.5 0.30 55 

9088 (m) 21.4 18.1 15.3 13.1 12.0 10.6 9.7 8.8 8.0 7.4 6.8 6.4 5.9 5.6 5.2 0.50 80 

Wyndham Wm 9008  15.6 11.5 8.6 6.4 4.1 4.4 6.0 5.3 4.9 4.5 4.3 4.2 4.2   0.60 50 

9046  15.9 12.1 9.2 7.0 5.2 4.2 3.6 3.3 3.3 3.5 3.8 4.3 4.8 5.5 6.1 1.50 90 
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Appendix 7– Laboratory methods used for soil analyses 
 

 

Analyses ¹ Lab. analyte 
code 

Analyte description Method 

code ² 

Method description Limit of 
Quantification 

Unit Moisture status 
at analysis 

Moisture status 
(reported) 3 

Decimals 
(reported) 

pH, EC, Cl pH (H20) pH  (H2O) 4A1 Aqueous 1:5 soil:water  0.1 – Air dry @ 40C Air dry @ 40C 1 

 pH (CaCl2) pH (CaCl2) 4B1 1:5 soil:0.01M CaCl2 0.1 – Air dry @ 40C Air dry @ 40C 1 

 EC Electrical conductivity 3A1 Electrical conductivity   0.01 dS/m Air dry @ 40C Air dry @ 40C 2 

 Cl Chloride extr. 5A2 Aqueous 1:5 soil:water     6 mg/kg Air dry @ 40C Air dry @ 40C 0 

          
Moisture ADMC    Air dry moisture content  2A1 Air dry moisture content  0.4 % Air dry @ 40C Air dry @ 40C 2 

 15 Bar 15 Bar 2E1 15 Bar pressure plate  0.3 15 Bar Oven dry @ 105C Oven dry @ 105C 0 

          
Particle size CS Coarse sand fraction 2Z2 Coarse sand fraction 1 % Oven dry @ 105C Oven dry @ 105C 0 

 FS Fine sand fraction  2Z2 Fine sand fraction     1 % Oven dry @ 105C Oven dry @ 105C 0 

 SILT Silt fraction  2Z2 Silt fraction          1 % Oven dry @ 105C  Oven dry @ 105C 0 

 CLAY Clay fraction  2Z2 Clay fraction         1 % Oven dry @ 105C  Oven dry @ 105C 0 

          
Alcoholic cations CEC Cation exchange capacity 15I3 Cation exch. capacity pH 8.5     1 meq/100g Air dry @ 40C Oven dry @ 105C 0 

 Ca Calcium  15C1 Exch. alcoholic NH4Cl pH 8.5     0.18 meq/100g Air dry @ 40C Oven dry @ 105C  0,1,2 

 Mg Magnesium 15C1 Exch. alcoholic NH4Cl pH 8.5     0.31 meq/100g Air dry @ 40C Oven dry @ 105C 0,1,2 

 Na Sodium           15C1 Exch. alcoholic NH4Cl pH 8.5     0.091 meq/100g Air dry @ 40C Oven dry @ 105C 0,1,2 

 K Potassium         15C1 Exch. alcoholic NH4Cl pH 8.5     0.015 meq/100g Air dry @ 40C Oven dry @ 105C 0,1,2 

          
Aqueous cations ECEC Effective cation exch. cap. 15J1 Exch. (Ca+Mg+Na+K+Al+H) 1 meq/100g Air dry @ 40C Oven dry @ 105C 0 

 Ca Calcium  15A1 Exch. aqueous NH4Cl pH 7         0.18 meq/100g Air dry @ 40C Oven dry @ 105C 0,1,2 

 Mg Magnesium 15A1 Exch. aqueous NH4Cl pH 7         0.31 meq/100g Air dry @ 40C Oven dry @ 105C 0,1,2 

 Na Sodium  15A1 Exch. aqueous NH4Cl pH 7         0.091 meq/100g Air dry @ 40C Oven dry @ 105C 0,1,2 

 K Potassium  15A1 Exch. aqueous NH4Cl pH 7 0.015 meq/100g Air dry @ 40C Oven dry @ 105C 0,1,2 

          
Exchange acidity Al Aluminium  15G1 Exchangeable Aluminium 0.5 meq/100g Air dry @ 40C Oven dry @ 105C 0,1,2 

 Acid Exchangeable acidity  15G1 Exchangeable acidity             0.5 meq/100g Air dry @ 40C Oven dry @ 105C 0,1,2 

          
Dispersion R1 Dispersion ratio  2Z1 Aqu. Silt+Clay/Total Silt+Clay   0.1 – Air dry @ 40C Air dry @ 40C 2 

          
Total Elements P Phosphorus  9A1 Total P pressed powder, XRF      0.001 % Oven dry @ 65C Oven dry @ 65C 3 

 K Potassium  17A1 Total K pressed powder, XRF      0.003 % Oven dry @ 65C Oven dry @ 65C 3 

 S Sulfur  10A1 Total S pressed powder, XRF      0.002 % Oven dry @ 65C Oven dry @ 65C 3 

Micronutrients          
(DTPA extractable) Fe Iron  12A1 0.005M DTPA extractable, ICP      3 mg/kg Air dry @ 40C Air dry @ 40C 0 

 Mn Manganese  12A1 0.005M DTPA extractable, ICP      1 mg/kg Air dry @ 40C Air dry @ 40C 0 

 Cu Copper  12A1 0.005M DTPA extractable, ICP      0.1 mg/kg Air dry @ 40C Air dry @ 40C 1,2 

 Zn Zinc  12A1 0.005M DTPA extractable, ICP      0.1 mg/kg Air dry @ 40C Air dry @ 40C 1,2 

Macronutrients          
Org. C OC Organic carbon  6A1 Org. C, colorimetry (W & B) 0.01 % Air dry @ 40C Air dry @ 40C 1,2 

Tot. N N Nitrogen  7A2 Total N, kjeldahl, colorimetry 0.2 % Air dry @ 40C Air dry @ 40C 2 

Acid extr.P P Phosphorus 9G2 0.005M H2SO4 extr., colorimetry 1 mg/kg Air dry @ 40C Air dry @ 40C 0 

Bicarb. extr. P P Phosphorus  9B2 0.5M NaHCO3 extr., colorimetry 1 mg/kg Air dry @ 40C Air dry @ 40C 0 

Acid extr. K K Potassium  18B1 0.005M HCl extractable, flame    0.2 meq/100g Air dry @ 40C Air dry @ 40C 2 

Phos. extr. S SO4-S Sulfate sulfur 10B3 0.01M Ca(H2PO4)2 extr., ICP 0.6 mg/kg Air dry @ 40C Air dry @ 40C 0 

Water sol. NO3-N NO3-N   Nitrate nitrogen  7B1 Aqueous 1:5 soil:water, colorimetry  0.65 mg/kg Air dry @ 40C Air dry @ 40C 0 

Notes:     

1. All analyses carried out at the Natural Resource Sciences Laboratories, Department of Natural Resources and Mines, Indooroopilly.     

2. Method codes from Rayment and Higginson (1992).        

3. Exchangeable cations (15C1 and 15A1) are reported on an air dry basis @ 40°C for fertility assessment.       
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Appendix 8 – Ratings used for interpreting analytical data 
 

 

1.  Assessment of Surface Soil Fertility 
 

1.1 Organic Carbon (C) and Total Nitrogen (N) 

 

Measurements of organic C and total N provide an indication of the total store of C and N in the organic and mineral fractions of the surface soil.  Almost 
all soils measured in the study area had total N levels <0.15% corresponding to the low to very low categories of Bruce and Rayment (1982).  To allow 

comparison between the wide range of soils found in the study area, a new set of categories for total N were developed to show relative differences from 

very low to very high.  These categories are specific to the study area and surrounding catchments.  Organic C was assessed using the original categories 
of Bruce and Rayment (1982).  The following ratings were used to assess organic C and total N levels. 

 

Rating Organic C (%) 1 Total N (%) 2, 3 

very low <0.5 ≤ 0.03 
low 0.5–1.5 0.03–0.05 

moderate 1.6–2.5 0.05–0.08 

high 2.6–5.0 0.09–0.15 
very high >5.0 >0.15 

 

Notes: 1. Categories from Bruce and Rayment (1982). 

 2. Categories specific to the Windeyers Hill study area and surrounding catchments. 

 3. Where values for Total N are exactly 0.03 or 0.05 ratings have been assigned to a lower category if the soil is easily leached or has a  

 sandy surface (<SL) and a higher category if the surface soil is loamy (>SL) or clayey and less subject to leaching. 

 

1.2 Carbon/Nitrogen Ratio (C/N Ratio) 

 
The ratio of carbon (C) to nitrogen (N) provides an indication of the likely source and state of decomposition of soil organic matter and its potential 

contribution to plant available soil nutrients.  The following ratings were used to interpret C/N ratios (Rayment and Higginson 1992). 

 

Rating C/N ratio 

very low <10 

low 10–12 

moderate 12–16 
high 16–25 

very high >25 

 

1.3 Available Phosphorus (P) 

 

While both acid extractable P (acid extr. P) and bicarbonate extractable P (bicarb. extr. P) were routinely measured, only bicarb. extr. P has been used to 

assess P fertility.  Because the bicarb. extr. P test provides reliable and consistent data across a wide range of pH values from strongly acid to strongly 

alkaline, it is far more useful than the acid extr. P test in assessing relative differences across all soils.  Specific categories different to those of Bruce and 

Rayment (1982) were developed to adequately deal with the relative differences seen across the study area and surrounding catchments.  A modified 

version of the P categories presented by Ahern et al. (1994) was adopted.  The following ratings were used to assess available P levels. 
 

Rating Bicarb. extr. P (ppm) 1 

very low ≤5 

low 6–9 
moderate 10–15 

high 16–40 

very high >40 

 

Notes: 1. Categories adapted from Ahern et al. (1994) specifically for the Windeyers Hill study area and surrounding catchments. 

 

1.4 Available Potassium (K) 

 

Potassium availability in the surface soil is measured as acid extr. K and includes both soluble and exchangeable forms of potassium.  The following 
ratings, adapted from D Baker (pers. comm.), Bruce and Rayment (1982) and Ahern et al. (1994), were used to assess available K levels. 

 

Rating Acid extr. K (meq/100g) 

<25% clay (≤ SL) 1 

Acid extr. K (meq/100g) 

>25% clay (≥ SCL) 2 

very low <0.40 <0.15 

low 0.40–0.50 0.15–0.30 

moderate 0.51–0.80 0.31–0.50 
high 0.81–1.20 0.51–1.00 

very high >1.2 >1.00 

 
Notes: 1. Categories from D Baker (pers. comm.). 

2. Categories adapted from Bruce and Rayment (1982) and Ahern et al. (1994). 

 

1.5 Exchangeable Calcium and Magnesium (Ca, Mg) 

 

The following ratings, adapted from Ahern et al. (1994) and D Baker (pers. comm.), were used to assess the availability of exchangeable Ca and Mg 
cations in the surface soil.   
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Appendix 8 – Ratings used for interpreting analytical data (continued) 
 

Rating Ca (meq/100g) Mg (meq/100g) 

very low <0.5 <0.3 

low 0.5–2.0 0.3–1.0 

moderate 2.1–5.0 1.1–5.0 
high 5.1–15 5.1–15 

very high >15 >15 

 

1.6 Available Sulfur (SO4-S) and Nitrogen (NO3-N) 

 
Because available SO4-S and NO3-N are products of decay and cycling within the soil organic matter complex, levels can change significantly with time 

and care is required when interpreting data.  The following ratings were used to assess available SO4-S and NO3-N.  They were modified from Ahern et 

al. (1994) using local knowledge and experience (G Lambert pers. comm.). 
 

Rating Phos. extr. S (ppm) 1 Water soluble NO3-N (ppm) 2 

very low <4 <6 

low 4–10 6–12 
moderate 10–20 12–20 

high 20–50 >20 

very high >50 – 
 

Notes: 1. Categories adapted from Ahern et al. (1994). 

 2. Categories from G Lambert (pers. comm.). 

 

1.7 Micronutrients (Fe, Mn, Cu, Zn) 

 

The following ratings were used to assess the levels of available micronutrients (Bruce and Rayment 1982). 

 

Rating Fe (ppm) Mn (ppm) Cu (ppm) Zn (ppm) pH <7 Zn (ppm) pH >7 

very low N/A <1 <0.10 <0.20 <0.30 
low N/A 1–2 0.10–0.30 0.20–0.50 0.30–0.80 

moderate N/A 3–50  0.31–5.0 0.51–5.0 0.81–5.0 

high N/A 51–500  5.1–15 5.1–15 5.1–15 
very high N/A >500 >15 >15 >15 

 

 

2.  Assessment of Soil Physical Characteristics 
 

2.1 Particle Size Analysis (CS, FS, Silt, Clay) 

 
The amount of coarse sand, fine sand, silt and clay in a soil is measured on a % basis.  Clay content is important in determining soil characteristics such 

as CEC, moisture holding capacity and swelling behaviour, while high levels of coarse sand, fine sand or silt can significantly affect the physical 

behaviour of a soil.  The following categories were used to compare measured clay content with recorded field texture (McDonald et al. 1990). 
 

Clay content (%) Field Texture 

<20 sand–sandy loam 

20–35 sandy clay loam–clay loam 
35–45 light clay–light medium clay 

45–55 medium clay 

>55 medium heavy clay–heavy clay 

 

Problems with dense, hard setting, cloddy or sealing soils are most prevalent where sand, silt and clay contents are approximately equal.  In general, soils 

with clay contents between 30–50%, that have FS contents 30–>50% and/or silt contents >20% will experience most problems (Loch and Smith 1988). 
 

2.2 Clay Mineralogy – CEC/Clay Ratio (CCR) 

 
Clay mineralogy affects many soil physical properties such as cracking, swelling, pore space and the stability of peds.  Generally, if more than one clay 

mineral is present soil behaviour will reflect that of the dominant mineral.  Because clay mineral analyses are not generally available, it is usual to infer 

clay mineralogy from the CEC/clay ratio.  Care with interpretation is required when CEC values are low or organic matter levels are high such as in 
surface soils.  The following categories were used to assign probable clay mineralogies to soils (DNR 1997). 

 

Clay Mineralogy CEC/clay ratio 1 

kaolinite <0.20 
kaolinite and illite 0.20–0.35 

mixed mineralogy 0.35–0.55 

mixed mineralogy with a high proportion of 
montmorillonite  

0.55–0.75 

dominantly montmorillonite 0.75–0.95 

montmorillonite plus feldspars and/or CEC from other 
than the clay fraction, such as weathered basaltic 

material 

>0.95 

 

Notes: 1. CEC/clay ratios have been recorded to 2 decimal places to enable values between 0.05 and 0.15 to be distinguished when assessing base status criteria in  

 the Australian Soil Classification (Isbell 1996). 



208 

Appendix 8 – Ratings used for interpreting analytical data (continued) 
 

2.3 Dispersion Ratio (R1) 
 

The R1 ratio is a measure of the amount of silt and clay that disperses during testing compared with the total amount of silt and clay present.  As such, it 
is a direct laboratory measure of soil dispersion and is useful when used in conjunction with ESP and the Ca/Mg ratio for predicting soil physical 

behaviour.  The following ratings were used to interpret the R1 ratios (Baker and Eldershaw 1993). 

 

Rating R1 ratio 

low <0.6 

moderate 0.6–0.8 

high 0.8–0.95 
very high >0.95 

 

 

3.  Assessment of Subsoil Chemical Characteristics 
 

3.1 Soil pH (1:5 soil/water) 

 
The following pH ratings were used to interpret pH data (Bruce and Rayment 1982). 

 

Rating pH 1:5 

strongly acid ≤ 5.5 
acid 5.6–6.5 

neutral 6.6–7.5 

alkaline  7.6–8.5 
strongly alkaline >8.5 

 

A pH value of 5.5 was adopted as the critical level for assessing the impact of subsoil acidity on effective rooting depth (ERD).  Where subsoil material 
with a pH <5.5 occurs within a profile, problems with Al and Mn toxicity limit root growth and plant productivity.  The depth at which this occurs was 

used to determine ERD (Littleboy et al. in prep, Isbell 1996). 

 

3.2 Electrical Conductivity (EC 1:5 soil/water) 

 

The following EC 1:5 salinity ratings were used to assess the significance of laboratory measured EC 1:5 data where clay content was known (Shaw 1988). 
 

 

Rating 

EC 1:5 (dS/m) 

10–20% clay 20–40% clay 40–60% clay 60–80% clay 

very low <0.05 <0.08 <0.12 <0.18 

low 0.05–0.10 0.08–0.17 0.12–0.25 0.18–0.37 

medium 0.10–0.25 0.17–0.40 0.25–0.58 0.37–0.85 

high 0.25–0.45 0.40–0.67 0.58–1.00 0.85–1.5 

very high 0.45–0.70 0.67–1.05 1.00–1.58 1.5–2.4 
extreme >0.70 >1.05 >1.58 >2.4 

 

EC 1:5 values corresponding to a 90% yield reduction EC SE threshold were selected to assess the impact of subsoil salinity on ERD.  Because subsoil 
salinity is less critical in its effect than surface salinity, a 90% yield reduction threshold, rather than the critical threshold, was selected to best represent 

the point at which subsoil salinity starts to significantly limit root growth and plant productivity.  The 90% yield reduction threshold for wheat and 

sorghum corresponds to an ECSE value of 7.4 dS/m.  Equivalent EC 1:5 values for a range of clay contents are given below.  The depth at which subsoil 
EC 1:5 values approached these critical levels was used to determine ERD (DNR 1997).  This methodology has only been used for representative profiles 

where laboratory measured EC 1:5 values and clay contents were available. 

 

Clay content (%) EC 1:5 (dS/m)–90% yield reduction threshold  

20 0.65 

30 0.75 

40 0.85 
50 0.95 

60 1.0 

70 1.1 

 

For the majority of sites where only field measured EC 1:5 data was available, a general EC 1:5 threshold of 0.8 dS/m was used to estimate ERD.  

Comparisons of both approaches, using field and laboratory measured data from the 118 representative profiles, indicates that the general 0.8 dS/m 
threshold for EC 1:5 data is a reliable indicator of the depth at which Cl levels approach 1000 ppm.  The similarities in predicted ERD for the 118 

representative profiles using both approaches suggests the EC 1:5 value of 0.8 dS/m is a reliable and robust threshold for evaluating ERD from field EC 

data. 
 

Interpretation of geomeaned EC 1:5 profile salinity curves for each soil profile class, presented in Chapter 8 of Volume 1 of this report, used the following 

categories to qualitatively describe salinity levels in upper and lower subsoil positions within the modal profile (i.e. based on mean values).  The ratings 
are specifically designed to describe salinity levels at different depths within a profile and are not designed for assessing salinity loads of an entire 

profile, soil type or landscape.  The ratings are based on measured data from the Windeyers Hill study area and are recommended for use within the 

Isaac–Connors and Mackenzie River catchments.  They may require revision or calibration before being used in areas outside these catchments. 
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Rating EC 1:5 (dS/m) categories based on 

geomeaned field EC 1:5 data 

very low <0.20 

low 0.20–0.50 

moderate 0.51–0.80 
High1 0.81–1.50 

very high >1.50 

 

Note:  1. An EC 1:5 value of 0.8 dS/m represents a reliable and robust threshold for evaluating ERD from field EC data. 
           Soil material with an EC 1:5 value >0.8 dS/m is not considered part of the root zone. 
 
3.3 Soluble Chloride (Cl 1:5 soil/water) 
 
The following Cl 1:5 salinity ratings for 4 different clay contents were used to assess the significance of Cl data (Shaw 1988). 
 

 
Rating 

Cl 1:5 (ppm) 

10–20% clay 20–40% clay 40–60% clay 60–80% clay 

very low <80 <120 <190 <280 
low 80–160 120–250 190–370 280–550 

medium 160–380 250–600 370–900 550–1300 
high 380–660 600–1000 900–1500 1300–2200 

very high 660–1050 1000–1600 1500–2800 2200–3500 
extreme >1050 >1600 >2800 >3500 

 
A Cl value of 1000 ppm was adopted as the critical level for assessing the impact of chloride based subsoil salinity on ERD.  Problems with water stress 
induced by osmotic effects and also Cl toxicity limit root growth and plant productivity at levels > 1000 ppm.  The depth at which this occurs was used to 
determine ERD (Littleboy et al. in prep).  A critical value of 1000 ppm corresponds approximately with the high rating in the 40–60% clay range.  Clay 
contents in this range are typical for most subsoil materials in the Windeyers Hill study area and surrounding catchments. 
 
3.4 Cation Exchange Capacity (CEC/ECEC) 
 
The following ratings were used to assess CEC/ECEC levels in the surface soil as a guide to overall fertility status (Landon 1991). 
 

Rating CEC/ECEC (meq/100 g of soil) 

very low <5 
low 5–15 

moderate 15–25 
high 25–40 

very high >40 

 
3.5 Exchangeable Calcium, Magnesium and Potassium (Ca, Mg and K) 
 
The ratings used to assess exchangeable levels of these cations in the subsoil are the same as those used to assess available levels in the surface soil.  
Ratings from section 1.5 should be used for exchangeable Ca and Mg while ratings from section 1.4 should be used for exchangeable K. 
 
3.6 Cation Dominance – Exchangeable Sodium Percentage (ESP) 
 
Exchangeable sodium percentage [ESP = (exchangeable Na/CEC or ECEC) x 100] was used to assess the relative abundance of exchangeable Na.  
Where high levels of exchangeable Na are present relative to the other cations the soil material is termed sodic.  The following ratings were used to 
interpret sodicity levels (Baker and Eldershaw 1993, Littleboy et al. in prep). 
 

Rating ESP (%) 

non-sodic (low) <6 
sodic (moderate) 6–15 

strongly sodic (high) 15–20 
extremely sodic (very high) >20 

 
An ESP value of 20 was selected as the critical level for assessing the impact of subsoil sodicity on ERD.  Where ESP levels >20 are present in subsoils, 
problems with poor soil structure and high soil strength limit root growth and plant productivity.  The depth at which ESP approached the critical value 
was used to determine ERD (Littleboy et al. in prep). 
 
3.7 Cation Dominance – Calcium/Magnesium Ratio (Ca/Mg) 
 
Soils that disperse readily, but have low ESP levels, often have high levels of Mg relative to the other cations.  There is considerable evidence that Mg 
reinforces the dispersive effects of Na in soils.  The ratio of Ca to Mg provides a guide to the relative abundance of the two major cations and is useful 
when used in conjunction with ESP and R1 ratio for predicting soil physical behaviour.  The following ratings were used to interpret Ca/Mg ratios (Baker 
and Eldershaw 1993). 
 

Rating Ca/Mg ratio 1 Comments 

very low <0.10 Mg is >10 times more dominant than Ca 
low 0.10–0.50 Mg is 5–10 times more dominant than Ca 

moderate 0.51–1.0 Ca and Mg becoming co-dominant 
high 1.1–2 Ca more dominant than Mg 

very high >2 Ca >2 times more dominant than Mg 
 

Notes: 1. Ca/Mg ratios have been recorded to two decimal places to enable values <0.1 and >0.1 to be distinguished when assessing magnesic criteria in the  
 Australian Soil Classification (Isbell 1966). 
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3.8 Total Elements – P, K and S 

 

Total levels of P and K provide an indication of the relative age, weathering status and parent material of a soil.  Total levels of S help identify where 

organic matter or gypsum are present in a profile.  The following ratings were used to assess levels of total P, K and S (Bruce and Rayment 1982). 
 

Rating Total P (%) Total K (%) Total S (%) 

very low <0.005 <0.1 <0.005 

low 0.005–0.02 0.1–0.5 0.005–0.02 
moderate 0.02–0.05 0.5–1 0.02–0.05 

high 0.05–0.10 1–3 0.05–0.10 

very high >0.10 >3 >0.10 

 
 

4.  Assessment of Effective Rooting Depth (ERD) 
 
Effective rooting depth is defined as the depth to which approximately 90% of plant roots will extract water.  It is normally limited either by the presence 

of underlying rock or other hard materials or by chemical or physical attributes within the subsoil that restrict root growth (QDPI 1990).  Assessment of 

ERD in the Windeyers Hill study has used criteria adapted from those of Littleboy et al. (in prep.).  Criteria for assessing analytical profiles where all 

necessary laboratory data are available differ from those used for field sites where only field based attributes were recorded. 

 

ERD for representative profiles (9001–9119) has been assessed using the following criteria: 
 

1. Lab EC 1:5 > 90% yield reduction EC SE threshold for wheat/sorghum (see section 3.2); 

2. Cl 1:5 > 1000 ppm; 
3. ESP > 20% (where clay content >25%); 

4. Lab pH < 5.5; and/or 

5. Depth to C or R horizons (or other hard materials). 
 

ERD for field sites (1–2171) has been assessed using the following criteria: 

 
1. Field EC 1:5  > 0.8 dS/m (see section 3.2); 

2. Depth to moderate or strong columnar structure; 

3. Field pH < 5.5; and/or 
4. Depth to C or R horizons (or other hard materials). 

 

 

5.  Assessment of Plant Available Water Capacity (PAWC) 
 

PAWC for the soils described in the Windeyers Hill study has been estimated using the methodology (PAWCER) of Littleboy (1997) and Littleboy et al. 
(in prep.). 

 

For representative profiles (9001–9119), where all necessary laboratory data are available, the PAWCER model calculates the upper and lower soil 
moisture storage limits (USL, LSL) based on particle size analyses (particularly clay content) and the 15 bar moisture measurement (wilting point).  

Allowance is also made for the proportion of coarse fragments in the soil.  The difference between the USL and LSL for each depth increment is simply 

summed down the profile to the effective rooting depth to give a final PAWC in mm. 
 

For field sites (1–2171), field attributes have been used to estimate the input parameters required by the PAWCER model (D Brough pers. comm.).  Field 

texture has been used to generate estimates of the particle size and 15 bar inputs.  Whilst potential errors and reduced accuracy are recognised in this 
approach, the size of the dataset allows statistical analysis of the results and provides for more predictive and robust data interpretation.  Comparison of 

both approaches for representative profiles 9001–9119 shows reasonable agreement and validates the use of field data for estimating PAWC values on a 

soil profile class basis. 
 

The following ratings were used to assess the significance of the estimated PAWC levels (mm of stored water) for each soil profile class. 

 

Rating PAWC (mm of stored water) 

very low <35 

low 35–90 

moderate 90–130 
high 130–150 

very high >150 

 
Individual PAWC values for representative profiles 9001–9119 are presented in Appendix 6.  Geometrically meaned PAWC values and the expected 

range (mean + SD) estimated from field data for each soil profile class are presented in Appendix 5. 
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Soil and land attributes recorded for each unique map area (UMA) 
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Appendix 9 – Soil and land attributes recorded for each unique map area (UMA) 
 

 

Field based information recorded for each UMA. 
 

The following field based information was recorded for each Unique Map Area (UMA);  
 

 UMA number 

 location information – photo year, negative number, run number and photo number 

 number of observations 

 site numbers 

 landform pattern 

 relief/modal slope class 

 slope range – minimum, modal, maximum 

 dominant SPC, geologic formation, lithology, landform element and vegetation association on a % basis 

 associated SPC, geologic formation, lithology, landform element and vegetation association on a % basis 
 

Soil and land attributes 
 
A set of land use requirements for plant growth, machinery use, land preparation, irrigation and the prevention of land degradation has been 

defined for agricultural land uses in Queensland (Land Resources Branch Staff 1990).  To assess the suitability of any parcel of land for a 

particular use, it is necessary that each of these land use requirements be considered.  Attributes of land which cause it to have less than 

optimum conditions for a particular use are known as limitations.  Management is concerned with overcoming or reducing the effects of 

these limitations. 

 
In the Isaac–Connors and Mackenzie River catchments dryland cropping and grazing are the predominant land uses.  A total of 12 land use 

requirements and 14 limitations were identified as important to these land uses.  The land use requirements, limitations and soil and land 

attributes used to assess them are listed below. 
 

Land use requirements Limitations  Soil and land attributes used to assess each limitation 

Frost-free frost (Cf) frequency of damaging frosts, landform, landscape position 

Adequate rainfall (rainfed crops 
only) 

climate (Cp) amount and distribution of rainfall, evaporation, crop modelling 

Adequate water supply water availability (M) PAWC, ERD, deep drainage losses, infiltration rate, crop modelling  

Adequate nutrient supply nutrient deficiency (Nd) surface soil (0.1 m) levels of Bicarb P (ppm) and Total N (%) 

Adequate soil erosion wetness (W) field based soil drainage and permeability classes 

Absence of damaging floods flooding (F) frequency of flooding based on average recurrence interval (ARI) 

Rock-free rockiness (R) size and content (%) of coarse fragments, % rock outcrop 

Adequate production area soil complexity (Xs) soil complexity associated with microrelief or geologic folding 

Level land surface microrelief (Tm) size and frequency of microrelief 

Ease of seedbed preparation and 

plant establishment 

surface condition (Ps) surface soil structure, surface condition, surface soil texture 

Suitable timing for cultivation narrow moisture range (Pm) surface condition, surface soil texture, surface soil drainage 

Minimum soil loss from erosion water erosion (E) slope/soil stability group combinations 

Minimum potential to cause 

secondary salinity 

secondary salinisation (Sa) presence of surface soil salinity (Cl >1000 ppm or EC SE >7.4), 

average salt load (dS/m) within the profile 

 intake zone (Si) landscape position to identify areas in the catchment where recharge 
may occur 

 outflow zone (Ss) landscape position to identify areas in the catchment where 

discharge may occur 

 
All the limitations listed do not necessarily apply to each land use or to all soils but are still assessed as part of the process.  Some limitations 

are more important for some land uses and on some soils than others. 

 
The importance of each limitation and the soil and land attributes used to assess the limitations are discussed below.  The variation seen in 

each attribute with different soils and in different parts of the landscape are termed attribute levels and have been recorded for all limitations 

in all UMAs. 
 

Terminology and abbreviations used in Appendix 9 come from or are consistent with the Guidelines For Agricultural Land Evaluation in 

Queensland (Land Resources Branch Staff 1990), McDonald et al. (1990), Isbell (1996) or as otherwise defined in Appendix 2 of this report. 
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Appendix 9 – Soil and land attributes recorded for each unique map area (UMA) (continued) 

 

Climate – frost (Cf) 

 
Background 

 
Frosts may suppress growth, reduce yield or kill plants.  Plant species vary in their tolerance to frost.  Frost may damage the flowers or fruit 
of moderately sensitive crops. 

 

The incidence and severity of frosts are used to distinguish frost susceptible areas.  Attribute levels are based on local knowledge, climate 
data and an assessment of local topography and landscape position. 

 
Landholder experience suggests that the worst frosting occurs on the low lying floodplains along the Isaac and Mackenzie Rivers.  Frosting 

on creek flats and alluvial plains along tributary systems is always worse than adjacent elevated landscapes.  In contrast to this, low lying 

valley flats surrounding the Junee tablelands are less frost prone than their landscape position would suggest. 

 

Attribute levels 

 

Attribute Level Description of attribute 

Cf 1 No frost or occasional (1–10 / yr) light frosts (<2.2 C) between June–August; non-alluvial landscapes (elevated and 

sloping relative to adjacent alluvium) 

Cf 2 Occasional (1–10 / yr) heavy frosts (<0 C) between June–August; alluvial landscapes (low lying and flat relative to 
adjacent landscapes) 

 

Default attribute level criteria 

 
 Soils developed on Qa landscapes are generally flat, relatively low lying and more frost prone than adjacent more elevated 

landscapes.  All alluvial soils, irrespective of position in the drainage system (i.e. creek flats on an upper tributary through to 

major flood plains), were recorded Cf 2. 

 Non-alluvial soils were recorded as Cf 1. 
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Appendix 9 – Soil and land attributes recorded for each unique map area (UMA) (continued) 

 

Climate – rainfall (Cp) 
 

Background 

 
Cropping and grazing productivity are largely controlled by climatic factors across Queensland, particularly water supply to the crop or 

pasture.  Successful crop growth in dryland situations is determined by inputs from rainfall, losses from evaporation and crop requirements 
such as temperature and radiation.  Of these, water supply is most critical for cropping success and is dependent on: 

 

 amount of rainfall;  

 rainfall distribution between years;  

 seasonal distribution of rainfall within years; and 

 losses from evaporation. 
 

The ability of soils to store moisture is also important but has no influence over the level of water coming into the system.  Soil water storage 

simply modifies climatic inputs by extending the amount of time over which rainfall is made available to plants. 
 

Shields and Williams (1991) showed with crop modelling for the Kilcummin area, which has a similar climate to that of the Windeyers Hill 

study area, that a cropping success rate of 75% for dryland cropping was the maximum that could be attained.  Cox and Chudleigh (in prep) 
showed in more recent crop modelling work at Capella, just west of the Windeyers Hill study area, that: 

 

 cropping success is primarily climate driven and crop specific; while 

 crop yield is controlled more by the level of stored moisture available to the plant, particularly late in the growing season. 

 
The modelling was based on historical climate data (>100 years) and a successful crop was defined as any crop that established and produced 

some level of harvestable grain. 

 
A comparison of the cropping success of sorghum and wheat, the two main crops grown in the Isaac–Connors and Mackenzie River 

catchments, shows the significant effect climate has on crop success.  Wheat crops established and grew a harvestable yield in only 67–71% 

of the last 100 years.  In contrast, cropping success for sorghum under the same conditions was consistently 100% (Cox and Chudleigh in 
prep). 

 
The difference between the two crops probably relates to the low probability of follow up winter rainfall immediately after planting.  This 

rain is necessary if wheat is to establish secondary roots, whereas root development in sorghum will continue as long as adequate soil 

moisture is available.  In addition, the probability of receiving in-crop rainfall during the growing period for sorghum is much higher (i.e. 
summer and autumn months). 

 

This attribute does not consider the level of yield produced but simply whether climatic conditions provide adequate rainfall opportunities for 
planting and sufficient in-crop rainfall for crop establishment and growth through to flowering and grain filling. 

 

Attribute levels 

 
Attribute Level Description of attribute 

Cp 1 Rainfall amount and distribution – 71% summer dominant rainfall (mean 460 mm Nov to Mar); 29% winter rainfall 
(mean 186 mm April to Oct) 

 

Default attribute level criteria 

 
 A general default level of Cp 1 was recorded for all UMAs because rainfall quantity and distribution is effectively the same 

over the entire study area. 

 No other levels were recorded for this attribute. 
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Appendix 9 – Soil and land attributes recorded for each unique map area (UMA) (continued) 

 

Water erosion (E) 
 

Background 

 
Factors affecting soil erosion are complex and depend on the interaction between rainfall amount, distribution and intensity, slope gradient 

and length, soil erodibility, infiltration and runoff, vegetative cover and management practices. 
 

The variation in rainfall intensity across the study area is considered minimal.  Of the other factors that effect erosion potential, only the 

erodibility of the soil types and slope have been used to determine erosion potential of a UMA. 
 

Soils in the study area have been divided into three groups based on surface soil erodibility and the stability of the subsoil.  Texture contrast 

soils with either non-sodic or sodic subsoils and loose surfaced soils such as sands, self-mulching clays or weakly structured loams are more 
at risk and have been categorised as unstable or very unstable.  Clay soils with a pedal surface that is either hard setting, firm or weakly self-

mulching have been classed as stable. 

 
For land uses involving regular cultivation to be sustainable, soil conservation measures are required on all sloping land >0.5%. 

 

Attribute levels 

 

Attribute Level Description of attribute 

E 1 Slope 0–0.5% – Stable soils – hard setting , firm or weakly self-mulching, pedal clays +/- melonhole gilgai; or hard 

setting earths 

E 2 Slope 0.5–1% – Stable soils – hard setting , firm or weakly self-mulching, pedal clays +/- melonhole gilgai; or hard 

setting earths 

E 3 Slope 1–3% – Stable soils – hard setting , firm or weakly self-mulching, pedal clays +/- melonhole gilgai; or hard 

setting earths 

E 4 Slope 3–5% – Stable soils – hard setting , firm or weakly self-mulching, pedal clays +/- melonhole gilgai; or hard 
setting earths 

E 5 Slope 5–8% – Stable soils – hard setting , firm or weakly self-mulching, pedal clays +/- melonhole gilgai; or hard 

setting earths 

E 6 Slope >8% – Stable soils – hard setting , firm or weakly self-mulching, pedal clays +/- melonhole gilgai; or hard setting 

earths 

E 7 Slope 0–0.5% – Unstable soils – self-mulching clays; or thick (0.2–>0.4m), sandy surfaced or thin (<0.1–0.3m), loamy 

surfaced, non-sodic or sodic texture contrast soils ; or shallow loams; or deep sands 

E 8 Slope 0.5–1% – Unstable soils – self-mulching clays; or thick (0.2–>0.4m), sandy surfaced or thin (<0.1–0.3m), loamy 
surfaced, non-sodic or sodic texture contrast soils ; or shallow loams; or deep sands 

E 9 Slope 1–3% – Unstable soils – self-mulching clays; or thick (0.2–>0.4m), sandy surfaced or thin (<0.1–0.3m), loamy 

surfaced, non-sodic or sodic texture contrast soils ; or shallow loams; or deep sands 

E 10 Slope 3–5% – Unstable soils – self-mulching clays; or thick (0.2–>0.4m), sandy surfaced or thin (<0.1–0.3m), loamy 

surfaced, non-sodic or sodic texture contrast soils ; or shallow loams; or deep sands 

E 11 Slope 5–8% – Unstable soils – self-mulching clays; or thick (0.2–>0.4m), sandy surfaced or thin (<0.1–0.3m), loamy 
surfaced, non-sodic or sodic texture contrast soils ; or shallow loams; or deep sands 

E 12 Slope >8% – Unstable soils – self-mulching clays; or thick (0.2–>0.4m), sandy surfaced or thin (<0.1–0.3m), loamy 
surfaced, non-sodic or sodic texture contrast soils ; or shallow loams; or deep sands 

E 13 Slope 0–0.5% – Very unstable soils – thick ( 0.2–>0.4m), sandy surfaced, strongly sodic texture contrast soils 

E 14 Slope 0.5–1% – Very unstable soils – thick ( 0.2–>0.4m), sandy surfaced, strongly sodic texture contrast soils 

E 15 Slope 1–3% – Very unstable soils – thick ( 0.2–>0.4m), sandy surfaced, strongly sodic texture contrast soils 

E 16 Slope 3–5% – Very unstable soils – thick ( 0.2–>0.4m), sandy surfaced, strongly sodic texture contrast soils 

E 17 Slope 5–8% – Very unstable soils – thick ( 0.2–>0.4m), sandy surfaced, strongly sodic texture contrast soils 

E 18 Slope >8% – Very unstable soils – thick ( 0.2–>0.4m), sandy surfaced, strongly sodic texture contrast soils 
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Appendix 9 – Soil and land attributes recorded for each unique map area (UMA) (continued) 

 

Water erosion (E) (continued) 
 

Default attribute level criteria 

 
 Stable soils include clay soils with melonhole, pedal clays that are not moderately to strongly self-mulching and hard setting 

earths. 

 Unstable soils include all moderately to strongly self-mulching soils without melonhole gilgai, sandy and loamy surfaced, 
non-sodic texture contrast soils and sandy and loamy surfaced, sodic (ESP 6–15 in the upper 0.2 m of B2 horizon) texture 

contrast soils. 

 Very unstable soils include sandy surfaced, strongly sodic (ESP >15 in the upper 0.2 m of B2 horizon) texture contrast soils. 

 Slope categories are based on local soil conservation experience for level to undulating landscapes in Central Queensland.  

(G. Bourne pers. comm.) 

 Each UMA has been individually assessed because slope values are unpredictable, even where the same soil is mapped.  

The typical or most common value has been entered automatically into the database as a default and adjusted individually 
for each UMA. 

 Variation in the profile features of the Wyndham (Wm) soil has meant UMAs in which it is dominant have been assessed 

individually using field observations. 

 

Examples – soil stability groups 

 

Stable soils 
 

SPC Description 

Fr, IdMp, PgMp, Tr, Ww, WyMp 

 

Clay soils with melonhole gilgai (VI >0.3 m) and a hard setting, 

firm or weakly self-mulching surface 

Bc, Bu, BuZp, Cc, Gb, Is, Kc, Kk, Mr, Pg, PgSp, Tl, Wy, St 
(when cultivated = non-cracking clay) 

Pedal clays with a hard setting, firm or weakly self-mulching 
surface 

Bh, BhSv, Bb, Rc, Rh, Wt Hard setting earths 

 

Unstable soils 
 

SPC Description 

Bx, Id, IdSp, Lg, Lt, Ld, My, MySp, Nm, Nw, Pc, PcXp, Tn, Ty Self-mulching clay soils without gilgai or with weak normal or 

lattice gilgai 

Cx, Ms Self-mulching clays with linear gilgai 

Ac, Hb, Mf, Rn, Rp, Mi * (texture contrast, gradational) Thin (<0.1–0.3 m), loamy surfaced, non-sodic texture contrast 

soils 

Bn * (texture contrast), Pr, Mw Thick (0.2–>0.4 m), sandy surfaced, non-sodic texture contrast 

soils 

Ad, FxLp, Hy, Rt, RtSp, Ss, Tt, MiCv * (texture contrast) Thin (<0.1–0.3 m), loamy surfaced, sodic texture contrast soils 

Em, Fx, Cm, MfSv Thick (0.2–>0.4 m), sandy surfaced, sodic texture contrast soils 

Bz, Mi * (loam), MiCv * (loam) Shallow loams, lithosols 

Bn * (deep sand), Cw, Gm, Wm * (deep sand) Moderately deep uniform sands 

 

Very unstable soils 
 

SPC Description 

Bd, Hf, Wm * (texture contrast) Thick (0.2–>0.4 m), sandy surfaced, strongly sodic texture 

contrast soils 

 

Anomalies 

 
In general, most SPCs fit a particular description within one of the three soil stability groups defined above, and have been assigned a default 
attribute level for water erosion (E) (see Appendix 10). 

 

Soils marked with an asterix (*) however, occur in more than one description because a range in profile types is described (e.g., ranges from 
a deep sand to a texture contrast soil etc.).  Of these, anomalies are recorded if the multiple descriptions place a SPC in more than one soil 

stability group.  Anomalies were only recorded with the Wyndham (Wm) soil. 

 
SPC Profile features Soil stability group 

Wm Sandy surfaced, texture contrast–columnar (strongly sodic upper B2, >15% ESP) 

Moderately deep sand (<1.0 m) over ferricrete or petroreticulite 

Deep sand (>1.5 m) 

very unstable 

unstable 

unstable 
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Appendix 9 – Soil and land attributes recorded for each unique map area (UMA) (continued) 

 

Flooding (F) 
 

Background 

 
Land periodically inundated by water from stream channel overflow has a flooding limitation.  Flooding can cause plant death or reduced 

growth due to submergence in turbid water, high water temperatures, anaerobic soil conditions and silt deposition.  Soil erosion and 
infrastructure damage may result from erosive flooding. 

 

The severity of flooding as a limitation depends on the frequency, duration, depth and velocity of the floodwaters.  In the Isaac–Connors and 

Mackenzie River catchments, almost all major floodplains and tributary alluvial plains are ephemeral.  Flood events are restricted to the 

summer months and are associated mainly with storm and cyclonic events.  In general, floodwaters are fast flowing and erosive and subject 

to rapid peaks and falls.  Submergence in excess of 3–5 days is mostly associated with low lying convergence areas within the Isaac River 
floodplain following cyclonic events. 

 

Attribute levels are determined from the estimated frequency of flood events (or average recurrence interval (ARI)), based on landform 
observations and local knowledge. 

 

Attribute levels 

 

Attribute Level Description of attribute 

F 1 No flooding 

F 2 Flood frequency is less frequent than 1 in 10 years (ARI)  

F 3 Flood frequency is between 1 in 2 years (ARI) and 1 in 10 years (ARI) – alluvial plains along tributaries 

F 4 Flood frequency is between 1 in 2 years (ARI) and 1 in 10 years (ARI) – major floodplains 

F 5 Flood frequency is 1 in 2 years (ARI) or more frequent; or flooding is erosive 

 

Default attribute level criteria1 

 
 Only soils developed on Qa require a flooding limitation. 

 F 2 has been recorded for soils on: 

 relatively elevated ALP, LEV, PLA (or occasionally TEF, TEP) drained by deeply incised STC; 

 elevated LEV, TEP, TEF and alluvial sand ridges drained by deeply incised STC; and 

 elevated Tb or TQab local alluvium and colluvium. 

 F 3 and F4 has been recorded for soils on: 

 relatively narrow upper tributaries where STC are not deeply incised and CBE, low LEV and flat PLA are 

common; 

 raised CBE, LEV and PLA on ALP of upper tributaries; 

 open backplains of lower tributary and major FLO; 

 slightly elevated SRP on ALP of major tributaries; or active LEV and slightly elevated ALP within major FLO; 

and 

 slowly drained BKP or SWP on tributary ALP and major FLO. 

 F 5 has been recorded for soils on: 

 low lying CBE and active LEV and flats on ALP of relatively narrow upper tributaries; 

 relatively narrow FLO on upper tributaries draining Tb or TQab without well incised STC; 

 low lying SRP and open BKP on major FLO; and 

 enclosed seasonal swamps (ponded >2–3 months). 

 Where the dominant SPC potentially qualifies for more than one F attribute level, UMAs have been individually assessed 

using local landscape features. 
 

Anomalies 
 

In general, most SPCs fit a particular flooding category (F1–F4) and a default attribute level has been assigned (see Appendix 10).  Some 

SPCs occur across a range of alluvial landforms however, and are subject to significant variation in flood regime as a result.  These 

anomalies are tabulated below. 
 

SPC Landscape position Attribute 

level 

Bc, Tt Slowly drained, open backplains (usually at the back of the ALP) on tributary ALP and major FLO 

Enclosed seasonal swamps that fill from overland flow and have no outlet (ponded for 2–3 months each 

year) 

F 4 

F 5 

Gm Low lying CBE and active PLA within ALP of upper tributaries 

Raised CBE, LEV or PLA within ALP of upper tributaries 
F 5 

F 4 

Hy, Rp, St, Tl ALP, LEV, PLA (occasionally TEF, TEP) with deeply incised STC 

Narrow upper tributaries without deeply incised STC 
Active LEV and slightly elevated ALP within major FLO (e.g. Isaac River) or on lower reaches of 

adjoining tributary ALP 

Slowly drained, open BKP within major FLO (e.g. Isaac River) – mainly T1 soil 

F 2 

F 3 
F4 

 

F4, F5 
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Appendix 9 – Soil and land attributes recorded for each unique map area (UMA) (continued) 

 

Flooding (F) (continued) 

 
SPC Landscape position Attribute 

level 

Is Slightly elevated, SRP associated with floodouts on tributary FLO (e.g. Stephens Creek) 

Low lying SRP associated with main channels and runners on major FLO (e.g. Isaac River); often low 
lying and convergent areas within FLO 

F 3, F4 

F 5 

Ld, Lg Lower footslopes, colluvium and outwash alluvium surrounding Tb and TQab landscapes; sideslopes to 

and often elevated above adjacent ALP/FLO 

Open BKP within tributary FLO with well incised STC (e.g. Stephens Creek) 
Low-lying SWP and closed depressions within tributary FLO with well incised STC (e.g. Stephens 

Creek) 

Slowly drained, open BKP or low-lying SWP and closed depressions within major FLO (e.g. Isaac River) 
or on lower reaches of adjoining tributary ALP 

Upper tributaries associated with Tb or TQab landscapes without well incised STC but with large 

surrounding catchments (subject to significant runoff) 

F 2 

 

F 3 
 

F 4 
 

F4, F5 

 
F4, F5 
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Appendix 9 – Soil and land attributes recorded for each unique map area (UMA) (continued) 
 

Water availability (M) 
 

Background 
 

One of the main functions of soil is to store moisture and supply it to plants between rainfall events.  Evaporation from the soil surface, 
transpiration by plants and deep drainage combine to reduce soil moisture status.  The amount of water stored in the soil that is available for 
plant growth is called the plant available water capacity (PAWC).  It represents the total amount of stored moisture a soil can hold at any 
given time and is calculated as the difference between the amount of water in a profile that is fully wet compared with that in a dry profile at 
wilting point.  PAWC is quoted as a measure of equivalent depth of water in the soil in millimetres. 
 

Soil properties that affect PAWC include: 
 

 the ability of the soil to store moisture which is dependent on the number and size of pore spaces, and is largely determined by 
clay content, clay mineralogy, soil texture (particularly the amount of fine sand or silt) and soil structure. 

 the effective rooting depth which is the depth to which plant roots can grow and function effectively.  Restrictions to root growth 
identified by the study include low subsoil pH (<5.5), strongly sodic subsoil clay (ESP >20%), columnar structure and high 
salinity levels (EC 1:5 >0.8 dS/m, Cl levels >1000 ppm, EC SE >7.4 dS/m).  Further explanation is provided in Appendix 8. 

 

Whilst the concept of PAWC is very useful, it is entirely dependent on the amount of water that actually enters the soil.  In general, the 
frequency and quantity of water that reaches the soil surface is a function of rainfall, evaporation and runoff, while the rate of water entry and 
downward drainage is dependent on the infiltration rate of the surface soil and the permeability of the least permeable layer within the soil 
(usually the subsoil) respectively.  The amount of water intercepted, trapped and stored within the root zone compared with the amount lost 
to deep drainage finally determines the level of stored moisture available to plants. 
 

Runoff which is primarily a function of rainfall intensity, rainfall duration, slope and surface cover, is important in this process because it 
determines the amount of time free water is present at the soil surface.  Infiltration rate, which is dependent on a range of surface soil 
characteristics, such as surface condition, surface soil texture, structural stability, organic matter and porosity, then determines how much of 
this free water actually enters the soil.  Similarly, subsoil characteristics, including clay content, clay mineralogy, structure and cation 
chemistry, control permeability within the root zone and particularly the amount of water that is lost in deep drainage below the profile.  In 
effect, infiltration rate controls the frequency with which the PAWC of a soil is filled, while the permeability of a soil determines how much 
influence long term, deep drainage losses have on stored moisture reliability. 
 

The interactions controlling the processes of infiltration, permeability, deep drainage and moisture retention in a soil are complex.  
Essentially each is a function of a different suite of soil profile characteristics, which may include some or all of the following: 
 

 clay content and mineralogy; 

 sand fraction and silt content; 

 soil texture changes within the profile; 

 shrink–swell behaviour (surface and subsoil); 

 sodicity and dispersive behaviour (surface and subsoil); 

 salinity and effective rooting depth; 

 soil structure, density and porosity (surface and subsoil); 

 structural stability (surface and subsoil); and 

 organic matter. 
 

The factors controlling infiltration and permeability also differ depending whether the soil exhibits shrink–swell behaviour or not.  In rigid 
soils, texture, structure and organic matter are most important, while in soils that crack the intensity of shrink–swell behaviour, particle size 
distribution (sand, silt, clay), soil density, soil porosity, dispersion and structural stability have the most influence.  Permeability differs from 
infiltration in that it is concerned more with the effect of these factors in the subsoil than at the surface. 
 

The ability to store moisture in a soil, of which PAWC is an appropriate measure, is controlled by the entire range of surface and subsoil 
properties listed.  In particular, clay content, clay mineralogy, structure development, structural stability, sodicity and salinity are important.  
It differs from infiltration and permeability in that it is not concerned with the transmission of water through the soil but more with what is 
retained after free drainage has ceased. 
 
Experience over the last 25 years within the Isaac–Connors and Mackenzie River catchments has shown that only slowly drained clay soils 
with a PAWC >130 mm and a strongly self-mulching surface store enough moisture on a regular basis to be successful dryland cropping 
soils (cropping success >8 in 10 years) (G. Lambert pers. comm.).  In comparison, hard setting, firm pedal or weakly self-mulching clay 
soils, which potentially have an equivalent PAWC and similar drainage characteristics (i.e., permeability) are largely unsuccessful (<7 in 10 
years cropping success) because of restricted infiltration and excessive runoff losses. 
 
Freely drained soils such as loamy massive earths, which potentially have a PAWC between 100–140 mm, are also unsuitable for dryland 
cropping, but for different reasons.  Profiles are uniform or gradational, moderately permeable and drain to field capacity in as little as one 
week (McDonald et al. 1990).  Gardner (1988), however, suggests that long term deep drainage in such soils may continue for a number of 
months after initial wetting.  In effect, the actual level of stored moisture in these soils is not static as in slowly drained clay soils but may 
continue to decrease over time (e.g., over a fallow period) making PAWC estimates unreliable and misleading. 
 
Because PAWC by itself does not account for losses in potential stored moisture associated with excess runoff and long term deep drainage, 
qualitative descriptors to account for this variation have been added to the PAWC framework.  The descriptors use a combination of surface 
structure, surface texture and surface condition and are included to provide a surrogate measure for estimating relative differences in 
infiltration and runoff response between soils, namely: 
 
(i) massive to weakly pedal, sandy surface horizons (S–SL) that are loose, soft, firm (or occasionally hard setting); or 
(ii)  massive to pedal, loamy or clay surface horizons (>SL) that are hard setting, firm or weakly self-mulching; or have a variable surface 

condition ranging from hard setting to strongly self-mulching, which is often associated with gilgai microrelief; or 
(iii) clay surface horizons that have a uniform, moderately to strongly self-mulching surface condition. 
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Appendix 9 – Soil and land attributes recorded for each unique map area (UMA) (continued) 

 

Water availability (M) (continued) 
 

Descriptors (i) and (iii) are assigned to soils where runoff losses are minimal and infiltration rates do not restrict the ability of the soil to 
achieve PAWC when adequate rainfall is received.  Descriptor (ii), in contrast, is assigned to soils which, under the same rainfall conditions, 

suffer significant runoff losses and rarely achieve PAWC because of water entry restrictions associated with slow infiltration rates. 

 
Sandy surface soils have been separated from loamy or clay surface soils because infiltration rates are much faster.  Similarly, loose, soft or 

firm sandy surface soils (which are normally massive to weakly pedal) are subject to significantly less runoff than hard setting, firm or 

weakly self-mulching loamy or clayey surface soils (which range from massive to pedal).  Moderately to strongly self-mulching clay surface 
soils were included with the loose to firm sandy soils, because of their strong pedality, and loose, flocculated nature.  All terms used to define 

the descriptors are defined in McDonald et al. (1990) and Isbell (1996). 

 
Similarly, the soil permeability classes of McDonald et al. (1990) have been grouped into two categories; 

 

 permeability classes 1 and 2 – very slowly permeable  Ks <5 mm/day 
 – slowly permeable Ks 5–50 mm/day 

 permeability classes 3 and 4 – moderately permeable Ks 50–500 mm/day 
 – highly permeable Ks >500 mm/day 

 

to provide a simple surrogate to separate slowly drained soils (e.g., sodic texture contrast soils and clays), where long term deep drainage is 

minimal, from freely drained soils where it may continue indefinitely. 

 

Attribute levels 
 

The attribute levels listed below represent all possible combinations of PAWC levels and qualitative descriptors (surface characteristics, 

permeability class).  It is probable some combinations (e.g., PAWC >150 mm and sandy surface horizons or PAWC >150 mm and 
permeability classes 3–4) are unlikely to occur. 

 

Attribute Level Description of attribute 

M 1 PAWC >150mm; permeability classes 1-2; massive to weakly pedal, sandy surface horizons (S–SL) that are loose, 

soft, firm (or occasionally hard setting); or clay surface horizons that are moderately to strongly self-mulching and 
uniform 

M 2 PAWC >150mm; permeability classes 1–2; massive to pedal, loamy or clay surface horizons (>SL) that are hard 
setting, firm or weakly self-mulching; or have a variable self-mulching surface condition 

M 3 PAWC >150mm; permeability classes 3–4; massive to weakly pedal, sandy surface horizons (S–SL) that are loose, 

soft, firm (or occasionally hard setting); or clay surface horizons that are moderately to strongly self-mulching and 

uniform 

M 4 PAWC >150mm; permeability classes 3–4; massive to pedal, loamy or clay surface horizons (>SL) that are hard 

setting, firm or weakly self-mulching; or have a variable self-mulching surface condition 

M 5 PAWC 130–150mm; permeability classes 1–2; massive to weakly pedal, sandy surface horizons (S–SL) that are loose, 

soft, firm (or occasionally hard setting); or clay surface horizons that are moderately to strongly self-mulching and 
uniform 

M 6 PAWC 130–150mm; permeability classes 1–2; massive to pedal, loamy or clay surface horizons (>SL) that are hard 

setting, firm or weakly self-mulching; or have a variable self-mulching surface condition 

M 7 PAWC 130–150mm; permeability classes 3–4; massive to weakly pedal, sandy surface horizons (S–SL) that are loose, 

soft, firm (or occasionally hard setting); or clay surface horizons that are moderately to strongly self-mulching and 

uniform 

M 8 PAWC 130–150mm; permeability classes 3–4; massive to pedal, loamy or clay surface horizons (>SL) that are hard 

setting, firm or weakly self-mulching; or have a variable self-mulching surface condition 

M 9 PAWC 115–130mm; permeability classes 1–2; massive to weakly pedal, sandy surface horizons (S–SL) that are loose, 
soft, firm (or occasionally hard setting); or clay surface horizons that are moderately to strongly self-mulching and 

uniform 

M 10 PAWC 115–130mm; permeability classes 1–2; massive to pedal, loamy or clay surface horizons (>SL) that are hard 

setting, firm or weakly self-mulching; or have a variable self-mulching surface condition 

M 11 PAWC 115–130mm; permeability classes 3–4; massive to weakly pedal, sandy surface horizons (S–SL) that are loose, 

soft, firm (or occasionally hard setting); or clay surface horizons that are moderately to strongly self-mulching and 

uniform 

M 12 PAWC 115–130mm; permeability classes 3–4; massive to pedal, loamy or clay surface horizons (>SL) that are hard 
setting, firm or weakly self-mulching; or have a variable self-mulching surface condition 

M 13 PAWC 90–115mm; permeability classes 1–2; massive to weakly pedal, sandy surface horizons (S–SL) that are loose, 
soft, firm (or occasionally hard setting); or clay surface horizons that are moderately to strongly self-mulching and 

uniform 

M 14 PAWC 90–115mm; permeability classes 1–2; massive to pedal, loamy or clay surface horizons (>SL) that are hard 

setting, firm or weakly self-mulching; or have a variable self-mulching surface condition 

M 15 PAWC 90–115mm; permeability classes 3–4; massive to weakly pedal, sandy surface horizons (S–SL) that are loose, 

soft, firm (or occasionally hard setting); or clay surface horizons that are moderately to strongly self-mulching and 

uniform 

M 16 PAWC 90–115mm; permeability classes 3–4; massive to pedal, loamy or clay surface horizons (>SL) that are hard 
setting, firm or weakly self-mulching; or have a variable self-mulching surface condition 
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Appendix 9 – Soil and land attributes recorded for each unique map area (UMA) (continued) 

 

Water availability (M) (continued) 

 
Attribute levels (continued) 

 
Attribute Level Description of attribute 

M 17 PAWC 70–90mm; permeability classes 1–2; massive to weakly pedal, sandy surface horizons (S–SL) that are loose, 
soft, firm (or occasionally hard setting); or clay surface horizons that are moderately to strongly self-mulching and 

uniform 

M 18 PAWC 70–90mm; permeability classes 1–2; massive to pedal, loamy or clay surface horizons (>SL) that are hard 

setting, firm or weakly self-mulching; or have a variable self-mulching surface condition 

M 19 PAWC 70–90mm; permeability classes 3–4; massive to weakly pedal, sandy surface horizons (S–SL) that are loose, 

soft, firm (or occasionally hard setting); or clay surface horizons that are moderately to strongly self-mulching and 
uniform 

M 20 PAWC 70–90mm; permeability classes 3–4; massive to pedal, loamy or clay surface horizons (>SL) that are hard 
setting, firm or weakly self-mulching; or have a variable self-mulching surface condition 

M 21 PAWC 35–70mm; permeability classes 1–2; massive to weakly pedal, sandy surface horizons (S–SL) that are loose, 

soft, firm (or occasionally hard setting); or clay surface horizons that are moderately to strongly self-mulching and 

uniform 

M 22 PAWC 35–70mm; permeability classes 1–2; massive to pedal, loamy or clay surface horizons (>SL) that are hard 

setting, firm or weakly self-mulching; or have a variable self-mulching surface condition 

M 23 PAWC 35–70mm; permeability classes 3–4; massive to weakly pedal, sandy surface horizons (S–SL) that are loose, 

soft, firm (or occasionally hard setting); or clay surface horizons that are moderately to strongly self-mulching and 
uniform 

M 24 PAWC 35–70mm; permeability classes 3–4; massive to pedal, loamy or clay surface horizons (>SL) that are hard 

setting, firm or weakly self-mulching; or have a variable self-mulching surface condition 

M 25 PAWC <35mm; permeability classes 1–2; massive to weakly pedal, sandy surface horizons (S–SL) that are loose, soft, 

firm (or occasionally hard setting); or clay surface horizons that are moderately to strongly self-mulching and uniform 

M 26 PAWC <35mm; permeability classes 1–2; massive to pedal, loamy or clay surface horizons (>SL) that are hard setting, 

firm or weakly self-mulching; or have a variable self-mulching surface condition 

M 27 PAWC <35mm; permeability classes 3–4; massive to weakly pedal, sandy surface horizons (S–SL) that are loose, soft, 

firm (or occasionally hard setting); or clay surface horizons that are moderately to strongly self-mulching and uniform 

M 28 PAWC <35mm; permeability classes 3–4; massive to pedal, loamy or clay surface horizons (>SL) that are hard setting, 

firm or weakly self-mulching; or have a variable self-mulching surface condition 

 

Default attribute level criteria 
 

 Default values are based on the dominant soil.  For most SPCs a single M value based on a discrete combination of mean 
PAWC, surface condition and permeability class is available. 

 Variation in M values within an SPC however, can occur due to spatial variation in surface condition or permeability.  
Anomalies associated with such variation are listed below.  Most have not been assessed individually however because of 

difficulties in predicting spatial features from point site data.  The default value is based on the most common or most 

limiting surface condition and permeability for the dominant soil in each UMA. 

 UMAs have been individually assessed where anomalies associated with variation in gross profile morphology potentially 

occurs within the dominant SPC.  Field observations were used to determine the dominant profile form (sand, loam, texture 
contrast or clay) and associated M attribute level in each case. 
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Appendix 9 – Soil and land attributes recorded for each unique map area (UMA) (continued) 

 

Water availability (M) (continued) 
 

Anomalies 
 

In general, most SPCs fit a particular PAWC range, and have a characteristic permeability class and a well defined set of surface features 
(e.g., surface condition, surface texture).  In such cases a default attribute level for water availability (M) has been assigned (see Appendix 

10).  Some SPCs however, exhibit significant variation in one or more of these parameters and a set of anomalous values in addition to the 

default value are possible.  The majority of the anomalies for the water availability (M) attribute relate to inherent variability in effective 
rooting depth, permeability class or surface soil features within the SPCs listed.  These anomalies are tabulated below. 

 

SPC PAWC 

(mm) 

Perm. Gilgai 

comp. 

Profile type Surface features Attribute 

level 

Cc 90–110 2   hard setting, firm or weakly self-mulching M 14 

 90–110 2   strongly self-mulching M 13 

 90–110 3   hard setting, firm or weakly self-mulching M 16 

Fr 70–90 1 m  firm or weakly self-mulching  M 18 

 70–90 1 m  moderately self-mulching M 17 

 110–130 1 d  weakly self-mulching  M 10 

IdMp 90–110 2   hard setting, firm or weakly self-mulching  M 14 

 90–110 2   moderately to strongly self-mulching  M 13 

Kc 110–130 2   hard setting, firm or weakly self-mulching  M 10 

 110–130  2   moderately to strong self-mulching  M 9 

Mw 35–70 1–2  texture contrast sandy (<SL) – soft, firm or hard setting M 21 
 35–70 1–2  texture contrast  loamy (SL–SCL) – firm or hard setting M 22 

 35–70 3–4  loam loamy (SL–SCL) – firm or hard setting M 24 

MiCv 35–70 1–2  texture contrast  sandy (<SL) – soft, firm or hard setting M 21 
 35–70 1–2  texture contrast  loamy (SL–SCL) – firm or hard setting M 22 

 35–70 3  loam loamy (SL–SCL) – firm or hard setting M 24 

Nm 110–130 2   moderately to strongly self-mulching  M 9 

 110–130  2   weakly self-mulching  M 10 

Nw 130–150 2   moderately to strongly self-mulching  M 5 

 130–150 2   weakly self-mulching  M 6 

PgMp 35–70 1 m  firm or occasionally hard setting or weakly self-
mulching  

M 22 

 35–70  1 m  moderately self-mulching  M 21 

 110–130  1 d  hard setting, firm or weakly self-mulching  M 10 

Rh 90–110 2   hard setting – non-cracking clay (FSLC) M 14 

 90–110  3   hard setting – loamy red earth (FSCL) M 16 

Rp 90–110 1–2   loamy (>SL–SCL/CL) – hard setting M 14 

 90–110 1–2   sandy (<SL) – occasionally soft to firm M 13 

Ty 110–130 2 m  moderately to strongly self-mulching  M 9 

 110–130  2 m  firm or weakly self-mulching  M 10 

 110–130  2 d  moderately to strongly self-mulching  M 9 

Tl 90–110 1–2  m/s  hard setting, firm or weakly self-mulching  M 14 

 90–110  1–2  m/s  moderately to strongly self-mulching  M 13 

 90–110 1–2  d  hard setting or weakly self-mulching  M 14 

 90–110 1–2  d  moderately self-mulching  M 13 

Tr 70–90  1 m  hard setting, firm or weakly self-mulching  M 18 

 110–130  1 d  firm to weakly self-mulching, occasionally hard setting M 10 

Ww 70–90  1 m/s/d  hard setting, firm or weakly self-mulching  M 18 

 70–90  1 d  occasionally moderately self-mulching in depression M 17 

Wt 90–110 3  loamy yellow earth hard setting (FSCL–CL) M 16 

 90–110 1–2   non-cracking clay hard setting (FSLC–FSLMC) M 14 

WyMp 110–130  2 m/s/d  hard setting, firm or weakly self-mulching  M 10 

 110–130  2 m  occasionally moderately self-mulching on mounds M 9 

Wm 35–70  4  sand sandy (<SL) – soft or loose; occasionally firm to hard 

setting 

M 23 

 35–70  1  texture contrast  sandy (<SL) – soft or loose; occasionally firm to hard 
setting 

M 21 
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Appendix 9 – Soil and land attributes recorded for each unique map area (UMA) (continued) 
 

Nutrient deficiency (Nd) 
 

Background 
 

Inadequate nutrient supply limits crop and pasture growth.  Crop yield and grain or produce quality are affected, particularly during critical 

periods such as flowering, grain filling or fruit development.  Similarly, livestock productivity is limited by low soil nutrients.  This occurs 
either through a reduction in pasture yield or as a result of reduced pasture quality and lowered nutrient intake in animals. 
 

Nitrogen and phosphorus are the dominant nutrients controlling both cropping and grazing productivity in the Isaac–Connors and Mackenzie 

River catchments and combined levels of these two nutrients provide a useful framework for evaluating overall nutrient availability.  

Nitrogen and phosphorus are the nutrients required in the largest quantities by plants.  They are also critical for both plant and animal growth 
and metabolism, and are deficient in a number of Central Queensland soils.  In addition, the availability of other organic and inorganic 

nutrients in the soil generally follows similar trends to the availability of nitrogen and phosphorus (Burgess and Barrett 2000).  In general, 
the nitrogen and phosphorus fertility of a soil reflects the history of soil and landscape development, particularly the interactions between 

climate, geology, topography, vegetation and fire history over time. 
 

Because of this a scheme combining both elements provides a reliable guide for assessing inherent fertility. 
 

Attribute levels 
 

Attribute Level Description of attribute 

Nd 1 Very high – Avail P >40 ppm; Very high – Total N >0.15% 

Nd 2 Very high – Avail P >40 ppm; High – Total N 0.09–0.15% 

Nd 3 Very high – Avail P >40 ppm; Moderate – Total N 0.05–0.08% 

Nd 4 Very high – Avail P >40 ppm; Low – Total N 0.03–0.05% 

Nd 5 Very high – Avail P >40 ppm; Very low – Total N <0.03% 

Nd 6 High – Avail P 16–40 ppm; Very high – Total N >0.15% 

Nd 7 High – Avail P 16–40 ppm; High – Total N 0.09–0.15% 

Nd 8 High – Avail P 16–40 ppm; Moderate – Total N 0.05–0.08% 

Nd 9 High – Avail P 16–40 ppm; Low – Total N 0.03–0.05% 

Nd 10 High – Avail P 16–40 ppm; Very low – Total N <0.03% 

Nd 11 Moderate – Avail P 10–15 ppm: Very high – Total N >0.15% 

Nd 12 Moderate – Avail P 10–15 ppm; High – Total N 0.09–0.15% 

Nd 13 Moderate – Avail P 10–15 ppm; Moderate – Total N 0.05–0.08% 

Nd 14 Moderate – Avail P 10–15 ppm; Low – Total N 0.03–0.05% 

Nd 15 Moderate – Avail P 10–15 ppm; Very low – Total N <0.03% 

Nd 16 Low – Avail P 6–9 ppm; Very high – Total N >0.15% 

Nd 17 Low – Avail P 6–9 ppm; High – Total N 0.09–0.15% 

Nd 18 Low – Avail P 6–9 ppm; Moderate – Total N 0.05–0.08% 

Nd 19 Low – Avail P 6–9 ppm; Low – Total N 0.03–0.05% 

Nd 20 Low – Avail P 6–9 ppm; Very low – Total N <0.03% 

Nd 21 Very low – Avail P <= 5 ppm; Very high – Total N >0.15% 

Nd 22 Very low – Avail P <= 5 ppm; High – Total N 0.09–0.15% 

Nd 23 Very low – Avail P <= 5 ppm; Moderate – Total N 0.05–0.08% 

Nd 24 Very low – Avail P <= 5 ppm; Low – Total N 0.03–0.05% 

Nd 25 Very low – Avail P < = 5 ppm; Very low – Total N <0.03% 

 

Default attribute level criteria 
 

 Default values are based on the dominant soil.  For most SPCs a single Nd attribute level based on a discrete combination of 
mean Available P and Total N values has been recorded. 

 Available phosphorus levels are completely exclusive and no overlap occurs between levels.   

 While Total N levels are exclusive at high values, overlap at low values (<0.05%) tends to occur because laboratory 

measurements have been unable to sufficiently separate low N soils. 

 Additional criteria based on whether the surface soil is sandy (<SL) and/or the soil profile is easily leached versus whether it 
is loamy (>SL) or heavier and more slowly leached have been used. 

 Where soils have mean Total N values of exactly 0.03% or 0.05%, default levels are downgraded to the level below, if 
sandy or easily leached, and upgraded to the level above, if loamy or clayey and more slowly leached. 

 Where soils are uniformly gilgaied, mean values for mound and depression components have been averaged to provide an 
overall mean.  In these cases, both components contribute equally to the overall fertility status of the soil. 

 Where soils have gilgai that is variable, (i.e., dominated by one component or with a widespread shelf), an overall mean for 
the whole soil irrespective of gilgai components has been used.  This avoids giving undue bias to components that are 

atypical of the soil as a whole. 
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Appendix 9 – Soil and land attributes recorded for each unique map area (UMA) (continued) 

 

Nutrient deficiency (Nd) (continued) 
 

Anomalies 
 

In general, most SPCs fit a particular inherent fertility category (Nd 1–Nd 25) and a default attribute level has been assigned (see Appendix 
10).  Some SPCs, however, exhibit significant natural variation in fertility levels due to differences in leaching status in the surface soil or 

with variations due to gilgai microrelief.  Surface soil texture and profile type have been used as surrogates to estimate the degree of leaching 

that may be associated with a SPC.  In soils where a significant fertility difference has been measured between giglai components (mound, 
shelf or depression), an averaged value has been calculated and a single attribute level assigned. These anomalies are tabulated below. 

 

Adjustment of low Total N categories 

 
SPC Avail. P 

(ppm) 

Total N 

(%) 

Surface texture Profile type Adjusted attribute level 

Ac 6 0.05 FSL – CLFS loamy surfaced texture contrast  upgraded to Nd 18  

Bh 3 0.05 FSCL – CLFS loamy red earth (leached) downgraded to Nd 24  

Bn 16 0.03 S – LS sand or sandy surfaced texture contrast  downgraded to Nd 10  

Bd 3 0.03 LS sandy surfaced texture contrast  downgraded to Nd 25  

Fx 3 0.03 LS – SL sandy surfaced texture contrast  downgraded to Nd 25  

FxLp 9 0.05 SL – CLFS loamy surfaced texture contrast  upgraded to Nd 18  

Gm 8 0.05 S – LS sand downgraded to Nd 19  

Hf 2 0.03 LS sandy surfaced texture contrast  downgraded to Nd 25  

Mf 5 0.05 SL – SCL loamy surfaced texture contrast  upgraded to Nd 23  

Pr 9 0.03 S – LS sandy surfaced texture contrast  downgraded to Nd 20  

Rt 13 0.05 SCL – CLFS loamy surfaced texture contrast  upgraded to Nd 13  

Wt 7 0.05 FSCL – FSLMC loamy yellow earth (leached) downgraded to Nd 19  

Wm 2 0.03 S – LS sand or sandy surfaced texture contrast  downgraded to Nd 25  

 

Uniformly gilgaied soils 

 
SPC Fertility data associated with uniform gilgai Attribute 

level 

Cx Default value uses the average of mean mound (Avail. P 8 ppm, Total N 0.08%) and mean depression (Avail. P 15 

ppm, Total N 0.09%) values to give overall value (Avail. P 12 ppm, Total N 0.085%) 

Nd 13 

Fr Default value uses the average of mean mound (Avail. P 16 ppm, Total N 0.10%) and mean depression (Avail. P 43 

ppm, Total N 0.12%) values to give overall value (Avail. P 30 ppm, Total N 0.11%) 

Nd 7 

IdMp Default value uses the average of mean mound (Avail. P 12 ppm, Total N 0.09%) and mean depression (Avail. P 26 

ppm, Total N 0.07%) values to give overall value (Avail. P 19 ppm, Total N 0.08%); because sample count is low and 
vegetation is brigalow scrub Total N was adjusted manually to >0.08% 

Nd 7 

Ms Insufficient data was available to give reliable means; means were adjusted by comparison with similar soils Cx and 

Cc (Avail. P 6 ppm, Total N 0.08%) 

Nd 18 

PgMp Default value uses the average of mean mound (Avail. P 18 ppm, Total N 0.11%) and mean depression (Avail. P 44 
ppm, Total N 0.09%) values to give overall value (Avail. P 31 ppm, Total N 0.10%) 

Nd 7 

Ty Default value uses the average of mean mound/shelf (Avail. P 12 ppm, Total N 0.08%) and mean depression (Avail. P 

18 ppm, Total N 0.10%) values to give overall value (Avail. P 15 ppm, Total N 0.09%) 

Nd 12 

Tr Default value uses the average of mean mound (Avail. P 10 ppm, Total N 0.10%) and mean depression (Avail. P 34 
ppm, Total N 0.10%) values to give overall value (Avail. P 22 ppm, Total N 0.10%) 

Nd 7 

 

Soils with variable gilgai 

 
SPC Fertility data associated with variable gilgai # Attribute 

level 

Cc Avail. P 8 ppm, Total N 0.08% Nd 18 

Lg Avail. P 40 ppm, Total N 0.09% Nd 2 

Ld Avail. P 24 ppm, Total N 0.06% Nd 8 

My Avail. P 7 ppm, Total N 0.06% Nd 18 

Nw Avail. P 25 ppm, Total N 0.10% Nd 7 

Pc Avail. P 18 ppm, Total N 0.12% Nd 7 

PcXp Avail P 21 ppm, Total N 0.10% Nd 7 

Tt Avail. P 9 ppm, Total N 0.07% Nd 18 

Tl Avail. P 46 ppm, Total N 0.11% Nd 2 

Ww Avail. P 17 ppm, Total N 0.09% Nd 7 

WyMp Avail. P 9 ppm, Total N 0.06% Nd 18 

 
# Default value uses the overall mean from all sites (mound, shelf or depression) 
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Appendix 9 – Soil and land attributes recorded for each unique map area (UMA) (continued) 

 

Soil physical factors affecting crop growth – soil strength and moisture range (Pm) 
 

Background 
 

Cultivation is necessary for seedbed preparation and planting and is also used for weed control.  Soil workability refers to the suitability of 
land for cultivation based upon physical attributes of the soil.  The major soil physical attributes affecting workability are strength and 

moisture range. 

 
Soil strength is the resistance of a soil to breaking or deformation (McDonald et al. 1990) and the greater the strength the more difficult it is 

to cultivate.  Moisture range refers to the appropriate range in moisture content over which a soil can be successfully cultivated.  Some soils 

can be worked at any moisture content while others can only be worked over a narrow moisture range.  Timing of cultivation is critical for 
planting operations (especially summer crops) in the Isaac–Connors and Mackenzie River catchments.  High evaporation rates mean that 

many surface soils dry quickly leaving only a minimal time period for broadacre planting. 

 
Soils have been grouped according to whether the moisture range for cultivation is wide, moderate, narrow or very narrow on the basis of 

profile drainage, permeability and surface soil texture and structure.  Surface condition when dry, as well as surface soil texture and structure, 

have been used as surrogates for soil strength as the seedbed dries following rainfall. 
 

Attribute levels 
 

Attribute Level Description of attribute 

Pm 1 Wide moisture range for cultivation – drainage classes 4–6; not hard setting when dry and not ‘spewy’ (i.e., boggy) 
when wet 

Pm 2 Moderate moisture range for cultivation – drainage classes 4–6; not hard setting when dry and not ‘spewy’ when wet 

Pm 3 Moderate moisture range for cultivation – drainage classes 4–6; predominantly hard setting when dry and not ‘spewy’ 

when wet 

Pm 4 Moderate moisture range for cultivation (but <Pm 3) –  drainage classes 3–4; not hard setting (or only weakly) when dry 

and ‘spewy’ when wet 

Pm 5 Narrow moisture range for cultivation – drainage classes 3–4 (2 in dep); hard setting, firm or weakly self-mulching 

when dry and not ‘spewy’ when wet 

Pm 6 Narrow moisture range for cultivation – drainage classes 3–4; hard setting when dry and ‘spewy’ when wet 

Pm 7 Very narrow moisture range for cultivation – drainage classes 3–4; very hard setting when dry and ‘spewy’ when wet 

 

Default attribute level criteria 
 

 Default values are based on the dominant soil. 

 The levels are relative and attempt to define the ease with which a soil can be cultivated, as well as the length of the 
cultivation window where moisture content is optimal for tillage. 

 Differences in clay content, sand fraction and soil texture in the plough zone are important in determining the ease of 
cultivation. 

 Profile drainage generally controls how soon after rainfall soils can be cultivated, while surface condition largely determines 

how quickly soils become too hard or dry. 

 The Pm limitation has been assessed individually for UMAs in which more than one Pm level may be applicable, due to 

variation in profile morphology within the dominant SPC. 
 

Examples – moisture ranges 

 

Pm 1 Wide moisture range for cultivation – moderately well drained or better and not hard 
setting or  ‘spewy’ when wet. 
 

Deep sands 
 

SPC Drainage class Surface condition Attribute level 

Bn * 5–6 loose or soft Pm 1 

Cw 3–4/5–6 loose or soft Pm 1 

Gm 5–6 loose or soft Pm 1 

Wm * 4–5 loose or soft Pm 1 
 

Thick (>0.4 m) sandy surfaced texture contrast soils (not ‘spewy’) 
 

SPC Drainage class Surface condition Attribute level 

Bn * 5 loose or soft Pm 1 

BhSv 5 firm Pm 1 

Cm * 3–4 soft or firm to hard setting  Pm 1 

Pr 3–4 loose, soft or firm (to hard setting) Pm 1 
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Appendix 9 – Soil and land attributes recorded for each unique map area (UMA) (continued) 

 

Soil physical factors affecting crop growth – soil strength and moisture range (Pm) (continued) 
 

Pm 2 Moderate moisture range for cultivation – moderately well drained and not hard setting or 
‘spewy’  when wet. 
 

Self-mulching clays (moderate to strong) 

 

SPC Drainage class Surface condition Attribute level 

Bx 4 moderately to strongly self-mulching  Pm 2 

Cx 4 strongly self-mulching  Pm 2 

Id 4 strongly self-mulching  Pm 2 

IdSp 4 strongly self-mulching  Pm 2 

Lg 4 strongly self-mulching  Pm 2 

Lt 4 strongly self-mulching  Pm 2 

Ld 4 strongly self-mulching  Pm 2 

My 4 strongly self-mulching  Pm 2 

MySp 4 strongly self-mulching  Pm 2 

Ms 4 strongly self-mulching  Pm 2 

Nm 4 weakly to strongly self-mulching  Pm 2 

Nw 4 weakly to strongly self-mulching  Pm 2 

Pc 4 strongly self-mulching  Pm 2 

PcXp 4 strongly self-mulching  Pm 2 

Tn 4 strongly self-mulching  Pm 2 

Ty 4 firm or weakly to strongly self-mulching  Pm 2 

 

Pm 3 Moderate moisture range for cultivation – predominantly hard setting but moderately well 
drained  or better and not ‘spewy’ when wet. 
 

Well drained earths 

 

SPC Drainage class Surface condition Attribute level 

Bh 5 hard setting  Pm 3 

Bb 4–5 hard setting  Pm 3 

Rc 4–5 hard setting  Pm 3 

Rh 4–5 hard setting  Pm 3 

 

Loamy surfaced texture contrast soils or dermosols that are predominantly hard setting and also moderately well drained and not 

‘spewy’ when wet 

 

SPC Drainage class Surface condition Attribute level 

Hb 4 hard setting  Pm 3 

Mf 3–4 hard setting  Pm 3 

Mw * 3–4 soft or firm to hard setting  Pm 3 

St 4  hard setting  Pm 3 

Wy 4 hard setting  Pm 3 

Ac 3–5  hard setting  Pm 3 

 

Shallow loams 

 

SPC Drainage class Surface condition Attribute level 

Bz 5/6 firm or hard setting  Pm 3 

Mi 4–5  hard setting  Pm 3 

MiCv * 3–4 soft or firm to hard setting  Pm 3 

Mw * 3–4 soft or firm to hard setting Pm 3 

 

Pm 4 Moderate moisture range for cultivation but less than Pm 3 – not hard setting or only 
weakly hard  setting, but imperfectly to moderately well drained and ‘spewy’ when wet. 
 

Sandy surfaced (<0.4 m), sodic texture contrast soils 

 

SPC Drainage class Surface condition Attribute level 

Bd 3 firm or hard setting  Pm 4 

Cm * 3–4 soft, firm or hard setting  Pm 4 

Em 3–4 firm or hard setting  Pm 4 

Fx 3–4 soft or firm to hard setting  Pm 4 

Hf 3–4 soft or firm to hard setting  Pm 4 

MfSv 3–4 soft or firm to hard setting  Pm 4 

Wm * 3–4 loose, soft or occasionally firm to hard setting  Pm 4 

MiCv * 3–4 soft, firm or hard setting  Pm 4 
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Appendix 9 – Soil and land attributes recorded for each unique map area (UMA) (continued) 

 

Soil physical factors affecting crop growth – soil strength and  moisture range (Pm) (continued) 
 

Pm 5 Narrow moisture range for cultivation – hard setting to firm or weakly self-mulching and 
imperfectly to moderately well drained (poorly drained in gilgai depressions) and not ‘spewy’ 
when  wet. 
 
Hard setting, firm or weakly self-mulching, pedal clays 

 
SPC Drainage class Surface condition Attribute level 

Bc 2–3 hard setting, firm or weakly self-mulching  Pm 5 

Bu 4 firm or hard setting  Pm 5 

Cc 4 hard setting, firm or weakly self-mulching  Pm 5 

Fr 3–4 m/2–3 d firm or weakly to moderately self-mulching  Pm 5 

Gb 4 hard setting, firm or weakly self-mulching  Pm 5 

IdMp 3–4 hard setting, firm or weakly to strongly self-mulching  Pm 5 

Is 3–4 firm or hard setting  Pm 5 

Kc 4 hard setting, firm or weakly to strongly self-mulching  Pm 5 

Kk 4 hard setting, firm or weakly self-mulching  Pm 5 

Mr 3–4 hard setting, firm or weakly self-mulching  Pm 5 

Pg 4 hard setting, firm or weakly self-mulching  Pm 5 

PgMp 4 m/2–3 d hard setting, firm or weakly self-mulching  Pm 5 

Tl 3–4 m/2–3 d hard setting, firm or weakly to moderately self-mulching  Pm 5 

Tr 3–4 m/2–3 d hard setting, firm or weakly self-mulching  Pm 5 

Ww 3–4 m/2–3 d hard setting, firm or weakly self-mulching  Pm 5 

WyMp 3–4 hard setting, firm or weakly self-mulching  Pm 5 

 

Pm 6 Narrow moisture range for cultivation – hard setting and imperfectly to moderately well 
drained  but ‘spewy’ when wet. 
 
Loamy surfaced (<0.4 m), (sodic) texture contrast soils or dermosols 

 
SPC Drainage class Surface condition Attribute level 

Ad 4 hard setting  Pm 6 

FxLp 3–4 hard setting  Pm 6 

Rt 4 hard setting  Pm 6 

RtSp 4 hard setting  Pm 6 

Rn 4 hard setting  Pm 6 

Ss 4 hard setting  Pm 6 

Tt 2–3 hard setting  Pm 6 

Wt 3–4 hard setting  Pm 6 

Hy 4 hard setting Pm 6 

Rp 4 hard setting or occasionally soft or firm Pm 6 

 

Pm 7 Very narrow moisture range for cultivation – very hard setting and imperfectly to 
moderately well  drained. 
 
Very hard setting, sodic clays 

 
SPC Drainage class Surface condition Attribute level 

BuZp 4 hard setting  Pm 7 

PgSp 3–4  hard setting  Pm 7 
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Appendix 9 – Soil and land attributes recorded for each unique map area (UMA) (continued) 

 

Soil physical factors affecting crop growth – soil strength and  moisture range (Pm) (continued) 
 

Anomalies 
 

In general, most SPCs fit a particular description within one of the seven attribute categories defined above, and have been assigned a default 
attribute for soil strength and narrow moisture range (Pm) on that basis (see Appendix 10).  Soils marked with an asterix (*) however, occur 

more than once in the tables because they encompass either a range in drainage class and/or surface condition and/or profile type.  Of these, 

anomalies are only recorded where an SPC qualifies for more than one Pm level.  These anomalies are tabulated below. 
 

SPC Profile morphology Drainage 

class 

Surface condition Attribute 

level 

Cm Thick (>0.4 m), sandy surfaced texture contrast soil (not 
‘spewy’ when wet) 

Sandy surfaced (<0.4 m), sodic texture contrast soil 

(‘spewy’ when wet) 

3–4  
 

3–4 

soft, firm or hard setting  
 

soft, firm or hard setting  

Pm 1 
 

Pm 4 

MiCv Shallow loam 
Sandy surfaced (<0.4 m), sodic texture contrast soil 

(‘spewy’ when wet) 

3–4  
3–4 

soft, firm or hard setting  
soft, firm or hard setting  

Pm 3 
Pm 4 

Wm Deep sand (>1.5 m) 
Sandy surfaced (<0.4 m), sodic texture contrast soil 

(‘spewy’ when wet) 

4–5 
3–4 

loose or soft 
loose, soft or occasionally firm to 

hard setting  

Pm 1 
Pm 4 
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Appendix 9 – Soil and land attributes recorded for each unique map area (UMA) (continued) 

 

Soil physical factors affecting crop growth – surface condition (Ps) 
 

Background 

 
Seedling emergence and establishment are affected by adverse physical conditions of the surface soil including hard setting, crusting or 

coarse self-mulching conditions.  High evaporation rates in the Isaac–Connors and Mackenzie River catchments necessitate crop seeds being 
planted with sufficient contact with moist soil to prevent desiccation prior to germination and establishment.  This requirement is critical 

particularly for summer crops.  The condition of the surface soil may reduce plant establishment by either failing to maintain adequate seed 

contact with moist soil or by providing a barrier to seedling emergence. 
 

Plant establishment rate is higher on the finer self-mulching clay soils than on the coarser self-mulching clays (G Lambert pers. comm.).  As 

with the Kilcummin study (Shields and Williams 1991), clays with very fine self-mulching surfaces are mainly associated with brigalow 
scrubs while coarser self-mulching clays generally occur under downs and associated eucalypt open woodlands to woodlands.  Shields and 

Williams (1991) suggests that surface soils with a fine aggregate size give better establishment than those with a coarse aggregate size 

because tighter packing provides a greater surface area for moist seed soil contact as well as lower evaporation because of finer air spaces. 
 

Many brigalow clays are not self-mulching and have firm to hard setting structured surfaces.  Shields and Williams (1991) indicates that 

following cultivation, these surfaces impede seedling emergence but the restriction is often considered minor, as evidenced by the ready 
establishment of small seeded pasture species such as buffel grass on these soils.  Problems with crusting and seedling emergence are 

significant where surface soils are sodic (ESP >6) or have low clay (<40%) and high fine sand and/or silt contents.  For similar reasons, 

weakly structured, hard setting clay loam to sandy loam surface soils, once cultivated regularly, provides a significant barrier to seedling 
emergence and establishment. 

 
Attribute categories are based on a combination of surface soil texture, surface condition and predicted response to rainfall impact. 

 

Attribute levels 

 

Attribute Level Description of attribute 

Ps 1 Soils with soft or loose sandy surface horizons (S–SL); very coherent seed soil contact and not prone to slaking or 

sealing 

Ps 2 Fine self-mulching clays (<2mm); less coherent seed soil contact than Ps1 due to separation of peds with drying; prone 
to slaking and weak sealing 

Ps 3 Soils with soft, firm or only weakly hard setting, sandy to loamy surface horizons (S–SCL); prone to moderate slaking 
and sealing; or uniform, self-mulching clays with a variable, fine to coarse (<2–5mm) surface condition 

Ps 4 Coarse self-mulching clays (>2–5mm); poor seed soil contact due to separation of large peds with drying; prone to 
slaking and weak sealing 

Ps 5 Clay soils with hard setting, firm pedal or weakly self-mulching surface horizons; prone to significant slaking, sealing 

and coarse, cloddy structure 

Ps 6 Loamy or clayey surface soils (CL–LC, FS or Z) that are hard setting, massive or only weakly structured; powdery, 

pulverescent and crusting 

 

Default attribute level criteria 

 
 Default values are based on the dominant soil. 

 Levels for the Ps limitation are exclusive and overlap between levels does not occur. 

 The categories are relative and use a combination of clay content, surface texture, surface condition, surface structure and 

surface soil behaviour after rainfall to estimate the ease or difficulty with which crop emergence and establishment will 
occur. 

 Crop establishment is normally most successful on soils that naturally have fine, soft seed beds that do not restrict seedling 
emergence and provide good seed – soil contact for germination. 

 Where spatial variation in surface condition occurs with some SPCs the most common or most limiting surface condition 

has been recorded as the default. 

 

Examples 

 
Each SPC is assigned to only one category in the tables below and no anomalous values were recorded.  Default attribute levels are described 
below and summarised in Appendix 10. 

 

Ps 1 Sandy surface soils that are predominantly loose or soft and provide adequate seed soil 
contact  without surface sealing behaviour. 
 
Loose or soft, sandy surface soils (S–SL) 

 
SPC Surface condition Attribute level 

Bn loose or soft (S–LS) Ps 1 

Cw loose or soft (KS–LKS) Ps 1 

Gm loose or soft (S–LS) Ps 1 

Wm loose or soft (S–LS) Ps 1 
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Appendix 9 – Soil and land attributes recorded for each unique map area (UMA) (continued) 

 

Soil physical factors affecting crop growth – surface condition (Ps) (continued) 
 

Ps 2 Clay surface soils that are predominantly loose or soft with a fine (<2 mm), strongly self-
mulching  surface when dry; less coherent seed soil contact when dry than with ps1 due to 
complete  separation and movement of peds when dry. 
 
Fine (<2 mm), moderately to strongly self-mulching clays, often prone to weak sealing and flake development following rainfall 

 
SPC Surface condition Attribute level 

Bx fine (<2 mm), moderately to strongly self-mulching Ps 2 

Id fine (<2 mm), strongly self-mulching Ps 2 

IdSp fine (<1–2 mm), strongly self-mulching Ps 2 

Lt fine (<1–2 mm), strongly self-mulching Ps 2 

Nw mostly fine (<2 mm) to occasionally coarse (2–5 mm), weakly to strongly self-mulching Ps 2 

Pc fine (<2 mm), strongly self-mulching Ps 2 

PcXp fine (<1–2 mm) to coarse (<2–5 mm), strongly self-mulching Ps 2 

Tn fine (<2 mm), strongly self-mulching Ps 2 

Ty fine to coarse (<2–5 mm), firm or weakly to strongly self-mulching  Ps 2 

 

Ps 3 Sandy or loamy surface soils that are soft, firm or only weakly hard setting and are prone 
to moderate slaking and sealing behaviour with regular cultivation. 
 
Sandy or loamy surface soils (S–CL) that do not set hard 

 
SPC Surface condition Attribute level 

Bd hard setting or occasionally firm (S–LS) Ps 3 

Cm soft, firm or hard setting (LS–SL) Ps 3 

Cx fine (<2 mm) to coarse (2–5 mm), strongly self-mulching  Ps 3 

Em firm or hard setting (LS–SL) Ps 3 

Fx soft, firm or hard setting (S–SL) Ps 3 

Hf soft, firm or hard setting (S–LS) Ps 3 

Lg fine to coarse (<2–5 mm), strongly self-mulching Ps 3 

MfSv soft, firm or hard setting (S–LS) Ps 3 

Ms fine to coarse (<2–5 mm), strongly self-mulching Ps 3 

Mw soft, firm or hard setting (LS–SCL) (CL) Ps 3 

MiCv soft, firm or hard setting (LS–SCL) Ps 3 

Pr loose, soft or firm (to hard setting) (S–LS) Ps 3 

BhSv firm (SL) Ps 3 

Bz firm to hard setting (SL, SCL, CL) Ps 3 

Rp hard setting or occasionally soft or firm (S/LS–FSCL/CLFS) Ps 3 

 

Ps 4 Clay surface soils that are predominantly loose or soft with a coarse (2–>5 mm), strongly 
self-mulching surface when dry.  Severe problems with seed soil contact for small seeded 
plants due to  complete separation and movement of large peds when dry. 
 
Coarse (2–>5 mm), strongly self-mulching clays, prone to weak sealing and flake development following rain 

 
SPC Surface condition Attribute level 

Ld coarse (2–5 mm), strongly self-mulching Ps 4 

My coarse (2–10 mm), strongly self-mulching Ps 4 

MySp coarse (2–10 mm), strongly self-mulching Ps 4 

Nm coarse (2–5 mm), weakly to strongly self-mulching Ps 4 
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Appendix 9 – Soil and land attributes recorded for each unique map area (UMA) (continued) 

 

Soil physical factors affecting crop growth – surface condition (Ps) (continued) 
 

Ps 5 Clay surface soils that are predominantly weakly self-mulching or firm to hard setting – 
prone to  significant sealing and surface crusting and coarse cloddy structure with regular 
cultivation. 
 
Hard setting, firm or weakly self-mulching, structured, clay surface soils (>LC) 

 
SPC Surface condition Attribute level 

Bc hard setting, firm or weakly self-mulching  Ps 5 

Bu firm or hard setting  Ps 5 

Cc hard setting, firm or weakly self-mulching  Ps 5 

Fr firm or weakly to moderately self-mulching  Ps 5 

Gb hard setting, firm or weakly self-mulching  Ps 5 

IdMp hard setting, firm or weakly to strongly self-mulching  Ps 5 

Is firm or hard setting  Ps 5 

Kc hard setting, firm or weakly to strongly self-mulching  Ps 5 

Kk hard setting, firm or weakly self-mulching  Ps 5 

Mr hard setting, firm or weakly self-mulching  Ps 5 

Pg hard setting, firm or weakly self-mulching  Ps 5 

PgMp hard setting, firm or weakly self-mulching  Ps 5 

Tl hard setting, form or weakly to moderately self-mulching  Ps 5 

Tr hard setting, firm or weakly self-mulching  Ps 5 

Ww hard setting, firm or weakly self-mulching  Ps 5 

WyMp hard setting, firm or weakly self-mulching  Ps 5 

Wy hard setting  Ps 5 

 

Ps 6 Loamy to clayey surface soils (CL–LC, often fine sandy or silty) that are hard setting – 
powdery,  pulverescent, crusting and densely packed following regular cultivation. 
 
Hard setting, massive or weakly structured, loamy or clayey surface soils (CL–LC) 

 
SPC Surface condition Attribute level 

Ad hard setting (FSL–CLFS) Ps 6 

Ac hard setting (SL–CL, frequently FS) Ps 6 

Bh hard setting (FSCL–CLFS) Ps 6 

Bb hard setting (SL–SCL/CL, frequently FS) Ps 6 

BuZp hard setting (FSLC–FSLMC) Ps 6 

FxLp hard setting (SL, SCL, CL, frequently FS) Ps 6 

Hb hard setting (SCL–CLS) Ps 6 

Hy hard setting (FSCL, CLFS or ZCL) Ps 6 

Mf hard setting (SL–SCL) Ps 6 

Mi hard setting (SL–SCL, frequently KS) Ps 6 

PgSp hard setting (FSLC–FSLMC) Ps 6 

Rt hard setting (SCL–CL, frequently FS) Ps 6 

RtSp hard setting (SCL–CL, frequently FS) Ps 6 

Rc hard setting (FSL–CLFS) Ps 6 

Rh hard setting (FSCL–FSLC) Ps 6 

Rn hard setting (SL–CL frequently FS) Ps 6 

Ss hard setting (SCL–CL frequently FS) Ps 6 

St hard setting (FSCL–FSLC/ZLC) Ps 6 

Tt hard setting (FSCL, ZCL or ZLC) Ps 6 

Wt hard setting (FSCL–FSLMC) Ps 6 
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Appendix 9 – Soil and land attributes recorded for each unique map area (UMA) (continued) 

 

Rockiness (R) 
 

Background 

 
Rockiness refers to rock outcrop and coarse fragments (McDonald et al. 1990) within the plough zone that impede cultivation and damage 

machinery.  The degree of rockiness limitation is directly related to the proportion or rock outcrop and will also vary with the size, quantity 
and hardness of coarse fragments within the plough zone. 

 

Farmer experience at Kilcummin (Shields and Williams 1991) suggests that gravel (up to 60 mm diameter) does not significantly impede 
cultivation.  As a limitation to cropping, the proportion of cobble, stone and boulders (>60 mm diameter) and rock outcrop within the plough 

zone of a UMA appears most important. 

 
Shields and Williams (1991) also suggests a UMA with approximately 10% or less cobble, stone, boulders or rock outcrop has negligible 

effects on cultivation, while at least 50% rockiness cover or more was considered severe to extreme. 

 
In the current study, attribute levels record the size and abundance of all coarse fragments (McDonald et al. 1990) described in the field.  

Coarse gravel refers to fragments that are 20 to 60 mm in size (average maximum dimension) and cobble/stone refers to fragments that are 

60 to 600 mm in size. 

 

Attribute levels 

 

Attribute Level Description of attribute 

R 1 Abundance 0% 

R 2 Abundance <2% (1); size 2-6mm (1) 

R 3 Abundance <2% (1); size 6–20mm (2) 

R 4 Abundance <2% (1); size 20–60mm (3) 

R 5 Abundance <2% (1); size 60–200mm (4) 

R 6 Abundance <2% (1); size 200–600mm (5); or rock outcrop 

R 7 Abundance <2% (1); size 600mm–2m (6); or rock outcrop 

R 8 Abundance <2% (1); size >2m (7); or rock outcrop 

R 9 Abundance 2–10% (2); size 2–6mm (1) 

R 10 Abundance 2–10% (2); size 6–20mm (2) 

R 11 Abundance 2–10% (2); size 20–60mm (3) 

R 12 Abundance 2–10% (2); size 60–200mm (4) 

R 13 Abundance 2–10% (2); size 200–600mm (5); or rock outcrop 

R 14 Abundance 2–10% (2); size 600mm–2 m (6); or rock outcrop 

R 15 Abundance 2–10% (2); size >2m (7); or rock outcrop 

R 16 Abundance 10–20% (3); size 2–6mm (1) 

R 17 Abundance 10–20% (3); size 6–20mm (2) 

R 18 Abundance 10–20% (3); size 20–60mm (3) 

R 19 Abundance 10–20% (3); size 60–200mm (4) 

R 20 Abundance 10–20% (3); size 200–600mm (5); or rock outcrop 

R 21 Abundance 10–20% (3); size 600mm–2m (6); or rock outcrop 

R 22 Abundance 10–20% (3); size >2m (7); or rock outcrop 

R 23 Abundance 20–50% (4); size 2–6mm (1) 

R 24 Abundance 20–50% (4); size 6–20mm (2) 

R 25 Abundance 20–50% (4); size 20–60mm (3) 

R 26 Abundance 20–50% (4); size 60–200mm (4) 

R 27 Abundance 20–50% (4); size 200–600mm (5); or rock outcrop 

R 28 Abundance 20–50% (4); size 600mm–2m (6); or rock outcrop 

R 29 Abundance 20–50% (4); size >2m (7); or rock outcrop 

R 30 Abundance 50–90% (5); size 2–6mm (1) 

R 31 Abundance 50–90% (5); size 6–20mm (2) 
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Appendix 9 – Soil and land attributes recorded for each unique map area (UMA) (continued) 

 

Rockiness (R) (continued) 
 

Attribute levels continued 

 

Attribute Level Description of attribute 

R 32 Abundance 50–90% (5); size 20–60mm (3) 

R 33 Abundance 50–90% (5); size 60–200mm (4) 

R 34 Abundance 50–90% (5); size 200–600mm (5); or rock outcrop 

R 35 Abundance 50–90% (5); size 600mm–2m (6); or rock outcrop 

R 36 Abundance 50–90% (5); size >2m (7); or rock outcrop 

R 37 Abundance >90% (6), size 2–6mm (1) 

R 38 Abundance >90% (6); size 6–20mm (2) 

R 39 Abundance >90% (6); size 20–60mm (3) 

R 40 Abundance >90% (6); size 60–200mm (4) 

R 41 Abundance >90% (6); size 200–600mm (5); or rock outcrop 

R 42 Abundance >90% (6); size 600mm–2m (6); or rock outcrop 

R 43 Abundance >90% (6); size >2m (7); or rock outcrop 

 

Default attribute level criteria 

 
 Default attribute levels have not been assigned, because rock outcrop and coarse fragment size and quantity are 

unpredictable, and vary between UMAs even where the same soil is mapped. 

 Rockiness (R) attribute levels have been assessed individually for each UMA. 
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Appendix 9 – Soil and land attributes recorded for each unique map area (UMA) (continued) 

 

Salinity – soil profile (Sa) 

 
Background 

 
Salinity refers to the presence of soluble salts in the soil profile.  Within the Isaac–Connors and Mackenzie River catchments inherent salt 

loads exist at some depth within the upper 2 m of most soil landscapes.  The salt loads originate either from the weathering of underlying 

substrates such as basalt and Permian marine sediments or from long term accumulations of cyclic (windblown ocean salt) salts that have 
built up because of the low rainfall environment (<650 mm) and slowly drained, relatively low relief, soil landscapes within the catchments. 

 

Soluble salts affect plants through osmotic effects on water uptake, toxicity caused by specific ions, principally sodium chloride, and 
restrictions on root development down the profile.  Because of this, salinity measurements within the soil profile (measured as either EC 1:5  

(dS/m) or soluble chloride (Cl ppm)) also form an important criteria when assessing the water availability (M) attribute because of 

restrictions to effective rooting depth (ERD) and plant available water capacity (PAWC) (See Appendix 8). 
 

The dominant salt in the soils of the Isaac–Connors and Mackenzie River catchments is sodium chloride.  Gypsum (calcium sulphate) 

occasionally occurs in the subsoil of some cracking clays but is more common in catchments further west.  Where gypsum does occur, high 
EC 1:5 readings may be recorded, but it does not contribute greatly to the level of soluble salts in the soil solution because of its crystalline 

form and low solubility. 

 
Because plant response and effect on crop yield are species specific, comparisons of average or water uptake weighted root zone salinity 

values with yield reduction data (Salcon 2000) have not been considered as part of this attribute.  Instead, a mean profile salinity value 

(dS/m) calculated from all 0.1 m depth increments for all sites for each SPC to a depth of 1.5 m (or rock) has been used to define attribute 
levels.  This simple value when considered on a soil landscape basis helps quantify the magnitude and location of potential salt loads within 

the catchment and is an important attribute for determining salinity hazard.  Soils with significant salt loads in the upper profile (i.e., Sa 5 – 
Sa 9) have generally developed either from very saline substrates (e.g., Burradoo sodic phase (BuZp) soil developed on marine shales) or are 

subject to episodic, saline seepage (e.g., Merion (Mr) soil on footslopes below elevated, Tertiary tablelands).  As such, the Sa attribute 

provides a useful index to assist in the identification of soil landscapes that may be prone to secondary salinisation. 

 
Attribute levels 

 
Attribute Level Description of attribute 

Sa 1 Mean profile salinity value to 1.5 m or rock – EC 1:5 <0.1 dS/m 

Sa 2 Mean profile salinity value to 1.5 m or rock – EC 1:5 0.1–0.3 dS/m 

Sa 3 Mean profile salinity value to 1.5 m or rock – EC 1:5 0.3–0.6 dS/m 

Sa 4 Mean profile salinity value to 1.5 m or rock – EC 1:5 0.6–0.9 dS/m 

Sa 5 Mean profile salinity value to 1.5 m or rock – EC 1:5 0.9–1.2 dS/m 

Sa 6 Mean profile salinity value to 1.5 m or rock – EC 1:5 1.2–1.5 dS/m 

Sa 7 Mean profile salinity value to 1.5 m or rock – EC 1:5 1.5–1.8 dS/m 

Sa 8 Mean profile salinity value to 1.5 m or rock – EC 1:5 1.8–2.1 dS/m 

Sa 9 Mean profile salinity value to 1.5 m or rock – EC 1:5 >2.1 dS/m 

 

Default attribute level criteria 

 
 Default values are based on the dominant soil. 

 Categories for mean profile salinity values are exclusive and overlap between levels does not occur. 

 Default attribute levels were assigned for each SPC based on the mean profile salinity value (to a depth 1.5 m).  These 

values are statistically valid and were calculated by averaging all EC 1:5 salinity data from all depths for all sites for each 

SPC. 

 Each SPC is assigned to only one level and no anomalous values were recorded.  Default attribute levels are summarised in 

Appendix 10. 
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Appendix 9 – Soil and land attributes recorded for each unique map area (UMA) (continued) 

 

Salinity – intake potential (Si) 
 

Background 

 
Deep drainage through permeable soils and underlying weathered rock high in the landscape may mobilise soluble salts and cause secondary 

salinisation lower in the landscape.  Slow drainage through less permeable soils lower in the landscape may also contribute significantly but 
is difficult to quantify. 

 

Assessment is based on landscape position, geology, soil drainage and existing evidence of secondary salinisation.  Attribute levels Si 1–Si 3 
describe the catchment in terms of areas of rapid recharge, areas that possibly contribute to slow recharge and areas where recharge is 

definitely not occurring (usually discharge areas). 

 

Attribute levels 

 

Attribute Level Description of attribute 

Si 1 Not recognised as an intake zone ( usually potential discharge areas as defined by the Ss 3 attribute level) 

Si 2 Gently undulating landscapes through which slow recharge potentially occurrs 

Si 3 Upper landscape positions in the catchment including rises, low hills, hills and plateaus where rapid recharge potentially 

occurs – mostly relatively permeable, elevated landscapes 

 

Si 1 Not recognised as an intake zone (usually potential discharge areas) 
 

Default attribute level criteria 

 
 Lower landscape positions. 

 Very slow to slow permeability (classes 1–2). 

 Mostly clay or texture contrast soils. 

 Slopes mostly <1%; up to 5% on footslopes and pediments immediately below Ta plateaus or steep Pb (sandstone) or Ki 

(igneous ) hills. 

 

Examples 

 
SPC Landscape position Attribute 

level 

Bc, Bn, Gm, Hy, Is, Ld, 
Lg, Pr, Rp, St, Tl, Tt* 

Alluvial landscapes on Qa (ALP, FLO). Si 1 

PgMp*, Tr, Ww* Level, gilgaied clay plains on TQa which are low lying relative to adjacent landscapes. Si 1 

Ac*, Bx*, FxLp*, Gb*, 

Mr, PgSp, RtSp*, Wy* 

Scarp footlsopes and distinct sloping pediments (<8%) on Ta, TQa or Tb immediately below 

elevated permeable Ta plateaus. 

Si 1 

MiCv Colluvial aprons and footslopes immediately surrounding steep Ki (igneous) hills (e.g., 

Middlemount). 

Si 1 

Hf* Footslopes and valley flats immediately below steep elevated Pb (sandstone) hills, plateaus and 

ranges (e.g., Cherwell Range). 

Si 1 

IdMp Level to very gently undulating, gilgaied clay plains that lie along the boundary between 

relatively elevated Tb plains and rises and adjacent low lying TQa landscapes. 

Si 1 

WyMp Lower slopes with gilgaied clays on broad Tb pediments that lie adjacent to relatively elevated 

Tb or Ta rises, residuals or plateaus. 

Si 1 

All soils* except Bh, 

Wm, Bb, BhSv, Rc, Rh, 

Wt (= Ss 1 elevated 
plateaus surfaces) 

Local lower slopes (<3%) where relative elevation is lower than areas immediately surrounding; 

occurs within all gently undulating landscapes on TQa, TQab, Tb, Pw or Pb. 

Si 1 

 

Si 2 Gently undulating landscapes through which slow recharge potentially occurs 
 

Default attribute level criteria 

 
 Mid to upper local slopes within gently undulating, relatively non-elevated parts of the catchment; or steep (>8%) sideslopes 

and scarps where runoff is rapid.  (Note – lower local slopes may be potential discharge areas and are not included = Si 1) 

 Very slow to slow permeability (classes 1–2). 

 Mostly clay or texture contrast soils; or shallow loams on scarps. 

 Slopes generally 1–3% (except on scarps and sideslopes). 
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Appendix 9 – Soil and land attributes recorded for each unique map area (UMA) (continued) 

 

Salinity – intake potential (Si) (continued) 
 

Examples 

 
SPC Landscape position Attribute 

level 

Ad, Bu, BuZp, Cc, Cm, 
Em, Fx, FxLp*, Hb, Id, 

IdSp, Kc, Kk, Lt, Mf, 

MfSv, My, MySp, Nm, 
Pg*, Rn, Rt, Ss 

Mid and upper local slopes of gently undulating plains and rises on TQa, TQab, Tb or Pw. Si 2 

Cx, Fr, Ms, Nw, Pc, 

PcXp, Tn, Ty 

Elevated, gently undulating clay plains + giglai on TQab or Pw Si 2 

Bz, Cw*, Mi* Steep scarps and sideslopes surrounding elevated, permeable Ta plateaus, or Pb (sandstone) or 
Ki (igneous) ranges or steep hills. 

Si 2 

Bx*, FxLp*, Gb*, RtSp*, 

Wy* 

Mid and upper local slopes on broad, gently sloping pediments on TQa or Tb, not immediately 

adjacent to elevated, permeable, Ta plateaus (scarp footslopes are excluded) 

Si 2 

Ac*, Bd, Wt* Mid and upper local slopes on dissected, elevated Ta residuals that are relatively impermeable. Si 2 

Wt* Completely dissected, low lying Ta residuals that lack elevation. Si 2 

Hf* Mid and upper slopes on gently undulating to undulating rises and foothills on Pb (sandstone). Si 2 

Tt* Internally drained, closed depressions and seasonal swamps on TQa or Ta. Si 2 

FxLp*, Pg*, Ww*, 
PgMp* 

Level to gently undulating pediments and valley floors on TQa that lack incised drainage and lie 
adjacent to elevated, permeable, Ta plateaus and residuals. 

Si 2 

 

Si 3 Upper landscape positions in the catchment including rises, low hills, hills and plateaus  
where rapid  recharge potentially occurs 
 

Default attribute level criteria 

 
 Elevated rises, low hills, hills and plateaus. 

 Mainly mid to upper slopes, crests and plateaus surfaces <3%. 

 Moderate to high permeability (classes 3–4). 

 Mostly sands, earths, loams and non-sodic texture contrast soils. 

 

Examples 

 
SPC Landscape position Attribute 

level 

Bh, Wm Intact, elevated, permeable Ta plateaus. Si 3 

Bb, BhSv, Rc, Rh, Wt* (= 

loamy yellow earth) 

Partially dissected, relatively elevated, permeable Ta residuals and eroded plateau margins. Si 3 

Cw*, Mw Elevated crests, upper slopes and plateau surfaces (often dissected) on Pb (sandstone) hills, 
plateaus and ranges (e.g., Cherwell Range). 

Si 3 

Mi* Crests and upper slopes on steep, elevated Ki (igneous) hills associated with large intrusions; or 

gentler slopes and crests on low undulating Ki (igneous) rises associated with small intrusions. 

Si 3 

 

General anomalies 

 
In general, most SPCs are associated with only one of the landscape positions defined in the example tables above, and have been assigned a 

default attribute level for salinity–intake potential (Si) on that basis (see Appendix 10).  Soils marked with an asterix (*) however, often 
occur across a range of landscape positions, and anomalies are described where SPCs occur in more than one Si category.  These anomalies 

are tabulated below. 

 
SPC Landscape position Attribute level 

All Si 2 

soils 

Mid and upper local slopes on all landscape positions listed under Si 2. 

 

 

Local lower slopes (<3%) where relative elevation is lower than areas immediately 

surrounding for all landscape positions listed under Si 2.  (Note – in general, lower slopes 

have not been delineated separately at the 1:100000 scale) 

Si 2 is most common and has 

been recorded automatically 

as the default. 

Si 1 
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Appendix 9 – Soil and land attributes recorded for each unique map area (UMA) (continued) 

 

Salinity – intake potential (Si) (continued) 

 
Specific anomalies 

 
SPC Landscape position Attribute 

level 

Ac Scarp footslopes and distinct sloping pediments (<8%) on Ta immediately below elevated, 

permeable Ta plateaus. 

Mid and upper local slopes on dissected, elevated Ta residuals that are relatively impermeable. 

Si 1 

 

Si 2 

Tt Alluvial landscapes on Qa (ALP, FLO, BKP, SWP). 

Internally drained, closed depressions and seasonal swamps on TQa or Ta. 

Si 1 

Si 2 

Wt (dermosol or non-
cracking clay) 

 

Wt (loamy yellow earth) 

Mid and upper local slopes on dissected, elevated Ta residuals that are relatively impermeable. 
Completely dissected, low lying Ta residuals that lack elevation. 

 

Partially dissected, relatively elevated, permeable Ta residuals and eroded plateau margins. 

Si 2 
Si 2 

 

Si 3 

Cw Steep scarps and sideslopes surrounding elevated Pb (sandstone) hills, plateaus and ranges (e.g., 
Cherwell Range). 

Elevated crests, upper slopes and plateau surfaces (often dissected) on Pb (sandstone) hills, 

plateaus and ranges (e.g., Cherwell Range). 

Si 2 
 

Si 3 

Bx, Gb, RtSp, Wy Scarp footslopes and distinct, sloping pediments (<8%) on TQa or Tb, immediately below 

elevated, permeable Ta plateaus. 

Mid and upper local slopes on broad, gently sloping pediments on TQa or Tb, not immediately 
adjacent to elevated, permeable Ta plateaus (scarp footslopes are excluded). 

Si 1 

 

Si 2 

FxLp Scarp footslopes and distinct, sloping pediments (<8%) on TQa immediately below elevated, 

permeable Ta plateaus. 

Mid and upper local slopes of gently undulating plains and rises on TQa; or 
Mid and upper local slopes on broad, gently sloping pediments on TQa, not immediately 

adjacent to elevated, permeable Ta plateaus (scarp footslopes are excluded); or 

Level to gently undulating pediments and valley floors on TQa that lack incised drainage and lie 
adjacent to elevated, permeable Ta plateaus and residuals. 

Si 1 

 

Si 2 
Si 2 

 

Si 2 

Mi Steep scarps and sideslopes surrounding elevated, Ki (igneous) hills associated with large 

intrusions. 
Crests and upper slopes on steep, elevated Ki (igneous) hills associated with large intrusions; or 

gentler slopes and crests on low undulating Ki (igneous) rises associated with small intrusions. 

Si 2 

 
Si 3 

PgMp, Ww Level, gilgaied clay plains on TQa which are low lying relative to adjacent landscapes. 
Level to gently undulating pediments and valley floors on TQa that lack incised drainage and lie 

adjacent to elevated, permeable Ta plateaus and residuals. 

Si 1 
Si 2 

Hf Footslopes and valley flats immediately below steep, elevated Pb (sandstone) hills, plateaus, and 

ranges (e.g., Cherwell Range). 
Mid and upper slopes on gently undulating to undulating rises and foothills on Pb (sandstone). 

Si 1 

 
Si 2 
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Appendix 9 – Soil and land attributes recorded for each unique map area (UMA) (continued) 

 

Salinity – outflow potential (Ss) 
 

Background 

 
Salts may accumulate in lower landscape positions due to deep drainage through permeable soils and underlying weathered rocks which 

occur higher in the landscape.  Secondary salinisation occurs as salt accumulates and concentrates near or at the surface due to evaporation, 
normally where saline groundwaters have risen closer to the surface on low lying areas or through seepage outbreaks on sloping lands. 

 

Assessment is based on landscape position, geology, soil drainage and existing evidence of secondary salinisation such as scalding on 
footslopes.  Attribute levels Ss 1–Ss 3 describe the catchment in terms of areas of potential discharge, areas where the discharge potential is 

unknown and areas where discharge will definitely not occur (usually recharge areas). 

 

Attribute levels 

 

Attribute Level Description of attribute 

Ss 1 Definite non-discharge (= recharge) areas within the catchment as defined by the Si 3 attribute level – mostly relatively 

permeable, elevated landscapes 

Ss 2 Level to gently undulating landscapes within the catchment (as defined by the Si 2 attribute level) that are not discharge 

areas – mostly slowly permeable, mid to upper slopes with relative elevation 

Ss 3 Potential discharge areas within lower lying parts of the catchment – mostly footslopes below elevated landscapes and 
local lower slopes within all level to gently undulating landscapes 

 

Ss 1 Definite non-discharge areas within the catchment (as defined by the Si 3 attribute level) 
 

Default attribute level criteria 

 
 Elevated rises, low hills, hills and plateaus. 

 Mainly mid to upper slopes, crests and plateau surfaces <3%. 

 Moderate to high permeability (classes 3–4). 

 Mostly sands, earths, loams and non-sodic texture contrast soils. 

 Alluvial landscapes with incised channels where seepage or discharge at the land surface is unlikely. 

 Effectively the same criteria as Si 3. 

 

Examples 

 
SPC Landscape position Attribute 

level 

Bh, Wm Intact, elevated, permeable Ta plateaus. Ss 1 

Bb, BhSv, Rc, Rh, Wt* (= 

loamy yellow earth) 

Partially dissected, elevated, permeable Ta residuals and eroded plateau margins. Ss 1 

Cw*, Mw Elevated crests, upper slopes and plateau surfaces (often dissected) on Pb (sandstone) hills, 

plateaus and ranges (e.g., Cherwell Range). 

Ss 1 

Mi* Crests and upper slopes on steep, elevated Ki (igneous) hills associated with large intrusions; or 
gentler slopes and crests on low undulating Ki (igneous) rises associated with small intrusions. 

Ss 1 

Bc, Bn, Gm, Hy, Is, Ld, 

Lg, Pr, Rp, St, Tl, Tt*  

(= all alluvial soils) 

Alluvial landscapes (ALP, FLO, BKP, LEV, TEP, TEF, CBE) with incised drainage. Ss 1 

 

Ss 2 Level to gently undulating landscapes within the catchment that are not discharge areas 
(as defined  by the Si 2 attribute level) 
 

Default attribute level criteria 

 
 Mid to upper local slopes within gently undulating, relatively non-elevated parts of the catchment; or steep (>8%) sideslopes 

and scarps at similar elevations to adjacent intake areas.  (Note – lower local slopes may be potential discharge areas and are 

not included = Ss 3) 

 Very slow to slow permeability (classes 1–2). 

 Mostly clays, texture contrast soils and earths; or shallow loams on scarps. 

 Slopes generally 1–3% (except on scarps and sideslopes). 

 Effectively the same criteria as Si 2. 
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Appendix 9 – Soil and land attributes recorded for each unique map area (UMA) (continued) 

 

Salinity – outflow potential (Ss) (continued) 
 

Examples 

 
SPC Landscape position Attribute 

level 

Ad, Bu, BuZp, Cc, Cm, 
Em, Fx, FxLp*, Hb, Id, 

IdSp, Kc, Kk, Lt, Mf, 

MfSv, My, MySp, Nm, 
Pg*, Rn, Rt, Ss 

All mid and upper local slopes on gently undulating plains and rises on TQa, TQab, Tb or Pw. Ss 2 

Cx, Fr, Ms, Nw, Pc, 

PcXp, Tn, Ty 

Mid and upper local slopes within elevated, gently undulating clay plains + giglai on TQab or 

Pw. 

Ss 2 

PgMp*, Tr, Ww* Level, gilgaied clay plains on TQa which are low lying relative to adjacent landscapes. Ss 2 

Bz, Cw*, Mi* Steep scarps and sideslopes surrounding elevated, permeable Ta plateaus, or Pb (sandstone) or 

Ki (igneous) ranges or steep hills. 

Ss 2 

Bx*, FxLp*, Gb*, RtSp*, 

Wy* 

Mid and upper local slopes on broad, gently sloping pediments on TQa or Tb not immediately 

adjacent to elevated permeable Ta plateaus (scarp footslopes are excluded). 

Ss 2 

Ac*, Bd, Wt* Mid and upper local slopes on dissected, elevated Ta residuals that are relatively impermeable. Ss 2 

Wt* Completely dissected, low lying Ta residuals that lack elevation. Ss 2 

Hf* Mid and upper slopes on gently undulating to undulating rises and foothills on Pb (sandstone). Ss 2 

 
Much of the area designated as Ss 2 includes local lower slopes and flats that have not been mapped but may be potential discharge areas at 
the paddock level. 

 

Ss 3 Potential discharge areas within lower lying parts of the catchment 
 

Default attribute level criteria 

 
 Lower landscape positions within all landscapes across the catchment; with the exception of incised alluvial landscapes 

which are excluded. 

 Very slow to slow permeability (classes 1–2). 

 Mostly clay or texture contrast soils. 

 Discharge areas normally occur on slopes <3%; except where immediately adjacent to elevated landscapes. 

 

Examples 

 
SPC Landscape position Attribute 

level 

All soils* except Bh, 
Wm, Bb, BhSv, Rc, Rh, 

Wt (= Ss1 elevated 

plateau surfaces) 

Local lower slopes (<3%) where relative elevation is lower than areas immediately surrounding; 
occurs within all gently undulating landscapes on TQa, TQab, Tb, Pw or Pb. 

Ss 3 

Bc, Bn, Gm, Hy, Is, Ld, 

Lg, Pr, Rp, St, Tl, Tt* (= 

all alluvial soils) 

Alluvial flats or alluvial plains lacking incised drainage; or where incised alluvial plains lie 

immediately adjacent to elevated, permeable Ta plateaus (e.g., Langley area). 

Ss 3 

Ac*, Bx*, FxLp*, Gb*, 
Mr, PgSp, RtSp*, Wy* 

Scarp footslopes and distinct sloping pediments (<8%) on Ta, TQa or Tb immediately below 
elevated, permeable Ta plateaus. 

Ss 3 

Hf* Footslopes and valley flats immediately below steep, elevated Pb (sandstone) hills, plateaus and 

ranges (e.g., Cherwell Range). 

Ss 3 

FxLp*, Pg*, Ww*, 
PgMp* 

Level to gently undulating pediments and valley floors on TQa that lack incised drainage and lie 
adjacent to elevated, permeable, Ta plateaus and residuals. 

Ss 3 

WyMp Lower slopes with giglaied clays on broad Tb pediments that lie adjacent to relatively elevated 

Tb or Ta rises, residuals or plateaus. 

Ss 3 

IdMp Level to very gently undulating, gilgaied clay plains that lie along the boundary between 
relatively elevated Tb plains and rises and adjacent low lying TQa landscapes. 

Ss 3 

Tt* Internally drained, closed depressions and seasonal swamps on TQa or Ta. Ss 3 

MiCv Colluvial aprons and footslopes immediately surrounding steep Ki (igneous) hills (e.g., 

Middlemount). 

Ss 3 

 
It is important to note that if water table rises were to occur within the Isaac–Connors and Mackenzie River catchments, it is likely saline 

groundwater would be discharged, as almost all landscapes have underlying substrates that weather to produce soluble salts (e.g., Permian 

sediments, basalt) or are underlain by unconsolidated sediments with significant cyclic salt loads within the upper 2 m.  Landscapes where 
fresh, non-saline water tables could be expected to develop because of the presence of substrates that weather to produce low salt loads (e.g., 

granite landscapes, quartz sandstones) only occur in the rugged range landscapes associated with the Cherwell and Coastal ranges.  In 

landscapes, other than the ranges, any water table rises and subsequent discharge could result in the development of secondary salinity in the 
vicinity of the seepage area. 
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Appendix 9 – Soil and land attributes recorded for each unique map area (UMA) (continued) 

 

Salinity – outflow potential (Ss) (continued) 
 

General anomalies 

 
In general, most SPCs are associated with one of the landscape positions defined in the example tables above, and have been assigned a 

default attribute level for salinity–outflow potential (Ss) on that basis (see Appendix 10).  Soils marked with an asterix (*) however, often 
occur across a range of landscape positions and anomalies are described where SPCs occur in more than one Ss category.  These anomalies. 

are tabulated below. 

 
SPC Landscape position Attribute level 

All Ss 2 

soils 

Mid and upper local slopes on all landscape positions listed under Ss 2. 

 

 
Local lower slopes (<3%) where relative elevation is lower than areas immediately 

surrounding for all landscape positions listed under Ss 2.  (Note – in general, lower slopes 

have not been delineated separately at the 1:100000 scale) 

Ss 2 is most common and has 

been recorded automatically 

as the default. 
Ss 3 

All alluvial 
soils 

Alluvial landscapes (ALP, FLO, BKP, LEV, TEP, TEF, CBE) with incised drainage. 
 

 

Alluvial flats or alluvial plains lacking incised drainage; or where incised alluvial plains lie 

immediately adjacent to elevated, permeable, Ta plateaus (e.g., Langley area). 

Ss 1 is most common and has 
been recorded automatically 

as the default. 

Ss 3 

 

Specific anomalies 

 
SPC Landscape position Attribute 

level 

Cw Elevated crests, upper slopes and plateau surfaces (often dissected) on Pb (sandstone) hills, 

plateaus and ranges (e.g., Cherwell Range). 
Steep scarps and sideslopes surrounding elevated Pb (sandstone) hills, plateaus and ranges (e.g., 

Cherwell Range). 

Ss 1 

 
Ss 2 

FxLp Mid and upper local slopes on gently undulating plains and rises on TQa; or 

Mid and upper local slopes on broad, gently sloping pediments on TQa, not immediately 
adjacent to elevated, permeable, Ta plateaus (scarp footslopes are excluded). 

Scarp footslopes and distinct sloping pediments (<8%) on TQa immediately below elevated, 

permeable, Ta plateaus; or 
Level to gently undulating pediments and valley floors on TQa that lack incised drainage and lie 

adjacent to elevated, permeable, Ta plateaus and residuals. 

Ss 2 

Ss 2 
 

Ss 3 

 
Ss 3 

Hf Mid and upper slopes on gently undulating to undulating rises and foothills on Pb (sandstone). 
Footslopes and valley flats immediately below steep, elevated Pb (sandstone) hills, plateaus and 

ranges (e.g., Cherwell Range). 

Ss 2 
Ss 3 

 

Bx, Gb, RtSp, Wy Mid and upper local slopes on broad, gently sloping pediments on TQa or Tb, not immediately 

adjacent to elevated, permeable Ta plateaus (scarp footslopes are excluded). 
Scarp footslopes and distinct, sloping pediments (<8%) on TQa or Tb, immediately below 

elevated, permeable Ta plateaus. 

Ss 2 

 
Ss 3 

Pg Mid and upper local slopes on gently undulating plains and rises on TQa. 
Level to gently undulating pediments and valley floors on TQa that lack incised drainage and lie 

adjacent to elevated, permeable Ta plateaus and residuals. 

Ss 2 
Ss 3 

PgMp Level, gilgaied clay plains on TQa which are low lying relative to adjacent landscapes. 
Level to gently undulating pediments and valley floors on TQa that lack incised drainage and lie 

adjacent to elevated, permeable, Ta plateaus and residuals. 

Ss 2 
Ss 3 

Tt Alluvial landscapes (ALP, BKP, SWP) with incised drainage. 

Alluvial flats or alluvial plains lacking incised drainage; or where incised alluvial plains lie 
immediately adjacent to elevated, permeable, Ta plateaus (e.g., Langley area); or 

Internally drained closed depressions and seasonal swamps on TQa or Ta. 

Ss 1 

Ss 3 
 

Ss 3 

Wt Partially dissected, elevated, permeable Ta residuals and eroded plateau margins.  (Wt = loamy 
yellow earth). 

Completely dissected, low lying Ta residuals that lack elevation; or  

Mid and upper local slopes on dissected, elevated Ta residuals that are relatively impermeable.  
(Wt = dermosol or non-cracking clay). 

Ss 1 
 

Ss 2 

Ss 2 

Ww Level, gilgaied clay plains on TQa which are low lying relative to adjacent landscapes. 

Level to gently undulating valley floors on TQa that lack incised drainage and lie adjacent to 

elevated, permeable, Ta plateaus and residuals. 

Ss 2 

Ss 3 

Mi Crests and upper slopes on steep, elevated Ki (igneous) hills associated with large intrusions; or 

gentler slopes and crests on low undulating Ki (igneous) rises associated with small intrusions. 

Steep scarps and sideslopes surrounding elevated Ki (igneous) hills associated with large 
intrusions. 

Ss 1 

 

Ss 2 

Ac Mid and upper local slopes on dissected, elevated Ta residuals that are relatively impermeable. 

Scarp footslopes and distinct sloping pediments (<8%) on Ta immediately below elevated, 

permeable Ta plateaus. 

Ss 2 

Ss 3 
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Appendix 9 – Soil and land attributes recorded for each unique map area (UMA) (continued) 

 

Topography – microrelief (Tm) 
 

Background 

 
Microrelief refers to local relief of up to a few metres about the plane of the land surface (McDonald et al. 1990).  Microrelief causes uneven 

cultivation and impedes the trafficability of machinery.  Features such as high soluble salts in mounds, a coarse self-mulching surface and 
ponding in depressions are often associated with gilgai microrelief but are covered in the salinity (Sa), surface condition (Ps) and wetness 

(W) attributes. 

 
Gilgai are the only form of microrelief that occur within the study area.  Normal, linear and lattice gilgai have a vertical interval of 

approximately 0.3 m or less and present only a negligible limitation to the use of machinery.  Melonhole gilgai however, have a vertical 

interval greater than 0.3 m and can impede cultivation and trafficability.  The degree of limitation associated with melonhole gilgai depends 
upon the amplitude (vertical interval (m)) and the relative proportion of mounds, depressions and flat areas within a UMA.  Attribute levels 

are based on a combination of microrelief type and vertical interval (m), as well as an estimate of the spatial extent and variability within 

each UMA. 

 

Attribute levels 

 

Attribute Level Description of attribute 

Tm 1 No microrelief across the majority (>70%) of the UMA 

Tm 2 Very weakly developed microrelief (VI <0.1m) that is spatially variable and not uniform but occurs across much (30–
70%) of the UMA 

Tm 3 Normal, lattice or linear gilgai (VI 0.1–0.3m) that is uniform across the majority (>70%) of the UMA 

Tm 4 Normal, lattice or linear gilgai (VI 0.1–0.3m) that is spatially variable and not uniform but occurs across much (30–
70%) of the UMA 

Tm 5 Normal, lattice or linear gilgai (VI 0.1–0.3m) that is associated with a subdominant soil or occurs within a restricted 

area (usually <30%), while the majority of the UMA has no microrelief 

Tm 6 Shallow, melonhole gilgai (VI 0.3–0.6m) that is uniform across the majority (>70%) of the UMA 

Tm 7 Shallow, melonhole gilgai (VI 0.3–0.6m) that is spatially variable and not uniform but occurs across much (30–70%) of 

the UMA 

Tm 8 Shallow, melonhole gilgai (VI 0.3–0.6m) that is associated with a subdominant soil or occurs within a restricted area 

(usually <30%), while the majority of the UMA has no microrelief 

Tm 9 Strongly developed, deep, melonhole gilgai (VI 0.6–1.5m) that is uniform across the majority (>70%) of the UMA 

Tm 10 Strongly developed, deep, melonhole gilgai (VI 0.6–1.5m) that is spatially variable and not uniform but occurs across 
much (30–70%) of the UMA 

Tm 11 Strongly developed, deep, melonhole gilgai (VI 0.6–1.5m) that is associated with a subdominant soil or occurs within a 

restricted area (usually <30%), while the majority of the UMA has no microrelief 

 
Attribute levels Tm 5, Tm 8 and Tm 11 usually refer to the presence of a sub-dominant gilgaied SPC within a UMA.  These attribute levels 

are used for situations where severe microrelief (usually melonhole) occurs in an otherwise non-gilgaied UMA.  Without these attribute 
levels, the presence of microrelief would not be recorded because the gilgaied SPC is sub-dominant. 

 

Default attribute level criteria 

 
 Default values are based on the dominant soil, except for levels 5, 8 and 11 which can occur in either dominant or sub-

dominant SPCs. 

 A total of 29 soils have some form of gilgai recorded, but only eight of these have consistent, uniform gilgai that is 
effectively always present (>70% of UMA).  The remaining 21 soils have gilgai that is either spatially variable or varies in 

terms of its severity (VI and HI), resulting in two or more potential attribute levels for some soils. 

 Defaults are based on the most common gilgai occurrence for each SPC, in terms of gilgai type, size and uniformity.  The 

defaults presented in bold in the following table are intended only as a guide to indicate the typical microrelief that normally 
occurs with each SPC. 

 Because of the variability, attribute levels for the Tm limitation have been assessed individually for each UMA using field 

observations. 

 

 



242 

 

Appendix 9 – Soil and land attributes recorded for each unique map area (UMA) (continued) 

 

Topography – microrelief (Tm) (continued) 
 

Anomalies 

 
Most SPCs are either non-gilgaied or have regular and consistent gilgai microrelief and have been assigned a default attribute level for 

topography–microrelief (Tm) (see Appendix 10).  Some SPCs however, exhibit significant variation either in the type and size of gilgai or in 
the spatial extent and variability of the gilgai.  These anomalies are tabulated below. 

 
SPC Gilgai type VI (m) HI (m) Frequency Approximate 

spatial 

coverage % 

Attribute level 

Bx non-gilgaied – – frequently  70 Tm 1 

 normal 0.05–0.3 6–10 occasionally  30 Tm 4 

Bc non-gilgaied  – – frequently  50 Tm 1 
 normal 0.1–0.3 5–8 frequently  50 Tm 4 

Bu non-gilgaied  – – frequently  70 Tm 1 

 normal 0.05–0.4 8–20 occasionally  30 Tm 4 

BuZp non-gilgaied  – – frequently  70 Tm 1 
 normal 0.1–0.4 10–25 occasionally  30 Tm 4 

Cx linear 0.1–0.4 7–12 always  100 Tm 3 

Cc non-gilgaied  – – frequently  70 Tm 1 

 linear or lattice <0.05 8–10  occasionally  30 Tm 2 

Fr melonhole 0.5–1.2 15–25  always  100 Tm 9 

Gb non-gilgaied  – – frequently  70 Tm 1 

 normal <0.2 10 occasionally  30 Tm 4 

Id non-gilgaied  – – frequently  70 Tm 1 
 normal or linear <0.1 7–10  occasionally  30 Tm 2 

IdMp shallow melonhole 0.3–0.6 10–25 frequently 50 Tm 7 

 deep melonhole 0.6–1.0 10–25 frequently 50 Tm 10 

Kc non-gilgaied  – – frequently  70 Tm 1 
 linear 0.05–0.1 7–10 occasionally 30 Tm 2 

Kk normal 0.1–0.3 8–15 frequently  70 Tm 4 

 non-gilgaied – – occasionally  30 Tm 1 

Lg non-gilgaied  – – frequently  60 Tm 1 
 normal 0.1–0.2 5–15 occasionally  20 Tm 4 

 shallow melonhole 0.3–0.6 10–20 occasionally  20 Tm 7 

Ld non-gilgaied  – – frequently  70 Tm 1 
 normal 0.05–0.15 5–8  occasionally  30 Tm 2 

My non-gilgaied  – – frequently  70 Tm 1 

 linear <0.1 5–8 occasionally  30 Tm 2 

Mr non-gilgaied  – – frequently  70 Tm 1 
 normal 0.05–0.1 8–10  occasionally  30 Tm 2 

Ms linear or lattice 0.05–0.15 7–10 always 100 Tm 3 

Nm non-gilgaied  – – frequently  70 Tm 1 

 linear 0.05–0.2 10 occasionally  30 Tm 4 

Nw normal 0.1–0.3 8–10 frequently  50 Tm 4 

 melonhole 0.5–0.8 10–15 frequently  50 Tm 10 

Pc linear, lattice or normal 0.05–0.1 5–12  frequently  70 Tm 2 

 non-gilgaied  – – occasionally  30 Tm 1 

PcXp normal or lattice 0.1–0.3 8–12  always  100 Tm 3 

Pg non-gilgaied  – – frequently  50 Tm 1 

 normal or shallow melonhole 0.2–0.5 8–15  frequently  50 Tm 4, Tm 7 

PgMp melonhole 0.6–1.5 10–40 always  100 Tm 9 

Tn non-gilgaied – – frequently  70 Tm 1 
 linear or lattice <0.1 8–10 occasionally  30 Tm 2 

Ty non-gilgaied  – – frequently  50 Tm 1 

 normal 0.1–0.3 7–25 frequently  50 Tm 4 

Tl non-gilgaied  – – frequently  50 Tm 1 
 normal 0.1–0.4 6–15 occasionally  25 Tm 4 

 melonhole 0.6–0.8 10–20 occasionally 25 Tm 10 

Tr melonhole 0.7–1.5 10–35  always  100 Tm 9 

Ww normal or shallow melonhole 0.25–0.5 8–25 frequently  70 Tm 4, Tm 7 
 non-gilgaied – – occasionally  30 Tm 1 

WyMp lattice or shallow melonhole 0.2–0.5 20–30  always  100 Tm 6 
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Appendix 9 – Soil and land attributes recorded for each unique map area (UMA) (continued) 

 

Wetness (W) 
 

Background 

 
Wetness refers to excess water on the soil surface and in the profile as a direct result of rainfall or run on from adjacent land.  The excess 
water can occur due to poor soil permeability, restricted surface drainage or a combination of both.  This is in contrast to flooding which 

refers to excess water as a direct result of stream channel overflow.  Waterlogged soils reduce plant growth and crop yield and delay 

effective machinery operation after rain.  Excess water in the soil impedes oxygen supply to plant roots and promotes plant disease.  
Attribute levels for wetness are based on field observations of site drainage (slope, topographic position) and soil permeability.  Soil 

morphological features such as bleaching, mottling, colour, segregations, structure and impermeable subsoil layers are used in the assessment 

of permeability. 
 

Excess water occurs intermittently in most clay soils in the study area, with the exception of the basaltic derived (TQab), calcareous clays in 

the Dysart cropping area.  In general, it is only a short term problem but can result in denitrification due to anaerobic soil conditions, 
particularly with unseasonal winter rainfall when evaporation rates are low. 

 

Temporary waterlogging also occurs in the surface soil of all sodic texture contrast soils, due to problems with subsoil permeability.  
Bleached A2 horizons are indicative and ‘spewy’ (i.e., boggy) conditions are common due to super saturation of the surface soil. 

 

Frequent and prolonged wetness occurs in enclosed swamps and on slowly drained alluvial backplains and level (<1%), gilgaied clay plains.  

Melonholed clay plains are normally relatively low lying and very slowly drained compared with adjacent landscapes, and commonly have 

microrelief between 0.6–>1.5 m deep.  Ponded surface water is often retained for periods >3 months. 

 
Attribute levels use combinations of profile drainage and soil permeability classes from McDonald et al. (1990) as surrogates for assessing 

potential root zone wetness. 

 

Attribute levels 

 
The categories listed below represent all possible combinations of profile drainage and soil permeability classes.  It is probable some 

combinations (e.g., W4–drainage class 6 and soil permeability class 1) are unlikely to occur. 
 

Attribute Level Description of attribute 

W 1 Drainage class 6; soil permeability class 4 

W 2 Drainage class 6; soil permeability class 3 

W 3 Drainage class 6; soil permeability class 2 

W 4 Drainage class 6; soil permeability class 1 

W 5 Drainage class 5; soil permeability class 4 

W 6 Drainage class 5; soil permeability class 3 

W 7 Drainage class 5; soil permeability class 2 

W 8 Drainage class 5; soil permeability class 1 

W 9 Drainage class 4; soil permeability class 4 

W 10 Drainage class 4; soil permeability class 3 

W 11 Drainage class 4; soil permeability class 2 

W 12 Drainage class 4; soil permeability class 1 

W 13 Drainage class 3; soil permeability class 4 

W 14 Drainage class 3; soil permeability class 3 

W 15 Drainage class 3; soil permeability class 2 

W 16 Drainage class 3; soil permeability class 1 

W 17 Drainage class 2; soil permeability class 4 

W 18 Drainage class 2; soil permeability class 3 

W 19 Drainage class 2; soil permeability class 2 

W 20 Drainage class 2; soil permeability class 1 

 

Default attribute level criteria 

 
 Default values are based on the dominant soil. 

 Many SPCs qualify for more than one combination of drainage and permeability classes, because of variations in profile 
morphology and landscape position. 

 Default wetness values are based on the most typical drainage class and permeability combination for each SPC. 

 Because the defaults are intended only as a guide to indicate the most common wetness category that may occur with a 

particular soil, attribute levels for the W limitation have been assessed individually for each UMA using field observations. 
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Appendix 9 – Soil and land attributes recorded for each unique map area (UMA) (continued) 

 

Wetness (W) (continued) 
 

Anomalies 

 
Most SPCs possess a characteristic combination of profile drainage and permeability classes which reflect consistent profile morphology and 

typical landscape positions.  Some SPCs however, exhibit significant variation in either profile drainage (because of differences in profile 
morphology and/or landscape position) or soil permeability (where a range in profile types is described e.g., deep sand to sandy texture 

contrast).  These anomalies are tabulated below. 

 
SPC Gilgai 

comp. 

Drainage 

class 

Permeability Soil or landscape variation Attribute 

level 

Ac – 4 2 Scarp footslopes below elevated permeable plateaus – subject to run 

on and seepage; or low lying non-elevated, dissected residuals 
W 11 

 – 5 2 Steep and/or elevated residuals W 7 

Bz – 5 3 Gently undulating to undulating side slopes (<10%) W 6 

 – 6 3 Steep to precipitous scarps (10–>200%) W 2 

Bc – 2 1 Enclosed, low lying swamps W 20 
 – 3 2 Slowly drained open backplains – no incised drainage W 15 

Bn – 5 3 Sandy surfaced texture contrast W 6 

 – 6 4 Deep sand (>1.5 m) W 1 

Cm – 3 1 Sandy surfaced texture contrast – columnar (strongly sodic upper B2, 
>15% ESP) 

W 16 

 – 4 1 Sandy surfaced texture contrast – prismatic or blocky (sodic upper 

B2, 6–15% ESP) 

W 12 

Em – 3 1 Sandy surfaced texture contrast – columnar (strongly sodic upper B2, 

>15% ESP 
W 16 

 – 4 1 Sandy surfaced texture contrast – prismatic or blocky (sodic upper 
B2, 6–15% ESP) 

W 12 

Fr d 2 1 Sodic clay – seasonally ponded 2–3 months W 20 

 m 4 1 Sodic clay – high runoff into adjacent depression W 12 

Fx – 3 1 Sandy surfaced texture contrast – columnar (strongly sodic upper B2, 
>15% ESP) 

W 16 

 – 4 1 Sandy surfaced texture contrast – prismatic or blocky (sodic upper 

B2, 6–15% ESP) 

W 12 

Gm – 5 3 Sand over clay D horizons at depth; or uniform loam W 6 
 – 5 4 Sand on low lying channel benches, flood prone W 5 

 – 6 4 Sand on slightly elevated channel benches and flats, incised drainage 

(commonest) 
W 1 

Hf – 3 1 Sandy surfaced texture contrast – columnar (strongly sodic upper B2, 

>15% ESP) 
W 16 

 – 4 1 Sandy surfaced texture contrast – prismatic or blocky (sodic upper 
B2, 6–15% ESP) 

W 12 

IdMp d 3 2 Basaltic clay – temporary ponding in depression (<1 month) W 15 

 m 4 2 Basaltic clay – high runoff into adjacent depression W 11 

Ld – 
– 

4 
3 

2 
2 

Open floodplains and alluvial plains 
Closed depressions, swamps and poorly drained backplains 

W11 

W15 

MfSv – 3 1 Sandy surfaced texture contrast – columnar (strongly sodic upper B2, 

>15% ESP) 
W 16 

 – 4 1 Sandy surfaced texture contrast – prismatic or blocky (sodic upper 

B2, 6–15% ESP) 

W 12 

Mw – 3 1 Sandy surfaced texture contrast – columnar and mottled W 16 

 – 4 2 Loamy surfaced texture contrast – blocky or polyhedral (commonest) W 11 

 – 4 3 Shallow loam, elevated and sloping W 10 

Mr – 3 1 Scarp footslopes below elevated permeable plateaus – subject to run 

on and seepage 
W 16 

 – 4 1 Broad pediments not immediately adjacent to elevated permeable 

plateaus 

W 12 

Mi – 4 2 Loamy surfaced texture contrast – polyhedral W 11 

 – 5 3 Gradational soil – dermosol, elevated and sloping (commonest) W 6 

 – 5 4 Shallow rocky loam, elevated and sloping W 5 

MiCv – 3 1 Sandy surfaced texture contrast W 16 

 – 4 3 Loam W 10 

Nw d 3 2 Well structured subsoil – temporary ponding in depression (<1 
month) 

W 15 

 m 4 2 Well structured subsoil – runoff into adjacent depression; or non-

gilgaied 
W 11 

Pr  3 1 Sandy surfaced texture contrast – columnar W 16 

  4 1 Sandy surfaced texture contrast – prismatic or blocky W 12 

PgMp d 2 1 Sodic clay – seasonally ponded 2–3 months W 20 

 m 4 1 Sodic clay – high runoff into adjacent depression W 12 
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Appendix 9 – Soil and land attributes recorded for each unique map area (UMA) (continued) 

 

Wetness (W) (continued) 
 

Anomalies continued 

 
SPC Gilgai 

comp. 

Drainage 

class 

Permeability Soil or landscape variation Attribute 

level 

PgSp – 3 1 Scarp footslopes below elevated permeable plateaus – subject to run 
on and seepage 

W 16 

 – 4 1 Broad pediments not immediately adjacent to elevated permeable 

plateaus 

W 12 

Rc – 5 2 Dermosol or non-cracking clay – moderately structured subsoil W 7 

 – 5 3 Loamy red earth – uniform or gradational, massive or weakly 

structured (most typical) 
W 6 

Rh – 5 2 Dermosol or non-cracking clay – moderately structured subsoil W 7 
 – 5 3 Loamy red earth – uniform or gradational, massive or weakly 

structured (most typical) 
W 6 

Rp – 4 1 Sandy surfaced texture contrast – prismatic or blocky W 12 
 – 4 2 Loamy surfaced texture contrast – prismatic or blocky (commonest) W 11 

Tt – 2 1 Enclosed swamps – sodic texture contrast W 20 

 – 3 1 Slowly drained backplains – sodic texture contrast W 16 

Tl d 2 1 Sodic clay – seasonally ponded, 2–3 months (VI >0.6 m) W 20 
 d 3 1 Sodic clay – temporary ponding in depression (VI 0.3–0.6 m); or 

>0.6 m but variable 

W 16 

 m 4 1 Sodic clay – runoff into adjacent depression W 12 
 z 4 2 Non-cracking clay to non-gilgaied or weakly gilgaied (VI <0.3 m) 

cracking clay (commonest) 
W 11 

Tr d 2 1 Sodic clay – seasonally ponded 2–3 months W 20 

 m 4 1 Sodic clay – high runoff into adjacent depression W 12 

Ww d 3 1 Sodic clay – temporary ponding in depression (<1–2 months) W 16 

 m 4 1 Sodic clay – runoff into adjacent depression W 12 

Wt – 4 1 Non-cracking sodic clay – moderately structured throughout W 12 
 – 4 2 Gradational soil or dermosol – moderately structured subsoil 

(commonest) 
W 11 

 – 4 3 Loamy yellow earth – uniform or gradational, massive or weakly 
structured 

W 10 

WyMp d 3 2 Basaltic clay – temporary ponding in depression (<1 month) W 15 

 m 4 2 Basaltic clay – high runoff into adjacent depression W 11 

Wm – 3 1 Sandy surfaced texture contrast – columnar (strongly sodic upper B2, 
>15% ESP) 

W 16 

 – 4 4 Moderately deep sand (<1.0 m) over ferricrete or petroreticulite W 9 

 – 5 4 Deep sand (>1.5 m) W 5 
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Appendix 9 – Soil and land attributes recorded for each unique map area (UMA) (continued) 

 

Soil complexity (Xs) 
 

Background 

 
Most UMAs are dominated by a particular SPC occupying a relatively contiguous area with minor associated SPCs usually present in 

discrete parcels.  Where two or more soils occupy a similar spatial extent (%) within a UMA (i.e., each SPC has a spatial extent <60%), but 
mapping scale (1:100 000) does not allow them to be mapped separately, a joint soil name is recorded for the co-dominant soils.  Generally, 

co-dominant soils in this situation can be mapped separately at larger scales (1:50 000, 1:25 000, 1:10 000 etc.).  However, some UMAs 

display a complex arrangement of co-dominant soils in which: 
 

 a number of SPCs (often 3–6) have similar spatial extents (%) but none are dominant; or 

 a dominant SPC is broken up by numerous and repetitive inclusions of another SPC or SPCs so that contiguous areas do not 

occur. 
 

In the Isaac–Connors and Mackenzie River catchments, both situations occur and are normally associated either with: 

 

 outcropping folded Permian sediments; 

 gilgai microrelief; or 

 natural variation in sediment deposition in landscapes developed on unconsolidated sediments (TQa, TQab). 

 

In these situations, a soil complexity attribute (Xs 2 or Xs 3) may be assigned if two or more soils are of similar proportions (i.e., the 

difference in spatial extent between each co-dominant soil is <25%) and there is evidence of geologic folding, gilgai complexity or variation 

in sediment deposition.  It is important to note that not all UMAs with joint or multiple soil names (e.g., Bh–Rc or Bh–Rc–Bz etc.) have a 
high level of soil complexity.  Many are simply a function of mapping scale and soil variation is predictable and discrete.  In these cases a 

category of Xs 1 is assigned. 

 

Attribute levels 

 

Attribute Level Description of attribute 

Xs 1 Relatively uniform; variation within each polygon is described by dominant and associated SPCs 

Xs 2 Soil complex associated either with gilgai or variation in sediment deposition; usually small areas (<1–5ha) of co-

dominant SPCs 

Xs 3 Geologic complex associated with folded sediments; often 2–6 co-dominant SPCs in narrow strips <20–200 m wide ( 
<2mm published map scale) 

 
A soil complexity attribute is only assigned in UMAs where; 

 

 co-dominant SPCs (two or more) exist; 

 a joint soil name has been recorded (for the map unit); and 

 soil complexity associated with geologic folding, gilgai microrelief or complex sedimentation patterns is present. 

 
To qualify, the spatial extent (%) of the co-dominant soils must be <60% and two or more soils must be of similar proportions (i.e., the 

difference in spatial extent between each co-dominant is <25%).  Where the soil variability is not a function of map scale and can be 

attributed to gilgai complexity or variations in sediment deposition an Xs 2 limitation is recorded, while geologic complexity associated with 
folded sediments is assigned an Xs 3 limitation. 

 

Default attribute level criteria 

 
 A general default category of Xs 1 was recorded for all UMAs because soil complexity is both relatively uncommon and 

unpredictable. 

 Where UMAs have co-dominant SPCs, (i.e., a joint soil name on the map) and are associated with geological folding, gilgai 
microrelief or complex sediment patterns, attribute levels have been assessed individually. 
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Appendix 10 

 

 
Default soil and land attribute levels for each soil profile class 
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Notes: 1. See Appendix 9 for further explanation of the soil and land attributes, levels, default criteria and anomalies. 

 2. N/A has been recorded where more than one level qualifies as the default.  Attribute levels have been assessed individually for 

each polygon in these cases. 

Appendix 10 – Default soil and land attribute levels for each soil profile class 

 
Soil Profile Class SPC 

code 

Default soil and land attribute levels 1, 2 

Cf Cp E F M Nd Pm Ps R Sa Si Ss Tm W X 

Adeline Ad 1 1 9 1 14 18 6 6 N/A 3 2 2 1 11 1 

Anncrouye Ac 1 1 10 1 18 18 3 6 N/A 2 N/A N/A 1 N/A 1 

Battery Bx 1 1 9 1 13 7 2 2 N/A 5 N/A N/A N/A 11 1 

Bellarine Bz 1 1 12 1 24 17 3 3 N/A 1 2 2 1 N/A 1 

Bills Hut Bh 1 1 3 1 16 24 3 6 N/A 1 3 1 1 6 1 

Bills Hut sandy variant BhSv 1 1 3 1 16 25 1 3 N/A 1 3 1 1 6 1 

Bluchers Bc 2 1 1 N/A 6 13 5 5 N/A 4 1 1 N/A N/A 1 

Booroondarra Bn 2 1 8 2 15 10 1 1 N/A 2 1 1 1 N/A 1 

Bul Bul Bb 1 1 3 1 24 24 3 6 N/A 2 3 1 1 10 1 

Bundoora Bd 1 1 15 1 21 25 4 3 N/A 3 2 2 1 16 1 

Burradoo Bu 1 1 3 1 14 12 5 5 N/A 4 2 2 N/A 11 1 

Burradoo sodic phase BuZp 1 1 3 1 18 12 7 6 N/A 7 2 2 N/A 12 1 

Carfax Cx 1 1 9 1 1 13 2 2 N/A 3 2 2 3 11 1 

Carlo Cc 1 1 3 1 14 18 5 5 N/A 2 2 2 N/A 11 1 

Cherwell Cw 1 1 12 1 23 25 1 1 N/A 1 N/A N/A 1 1 1 

Collawmar Cm 1 1 8 1 21 19 N/A 3 N/A 2 2 2 1 N/A 1 

Emoh Em 1 1 9 1 21 19 4 3 N/A 2 2 2 1 N/A 1 

Farlane Fr 1 1 2 1 18 7 5 5 N/A 6 2 2 9 N/A 1 

Foxleigh Fx 1 1 9 1 21 25 4 3 N/A 3 2 2 1 N/A 1 

Foxleigh clay loamy phase FxLp 1 1 9 1 18 18 6 6 N/A 3 N/A N/A 1 12 1 

German Gm 2 1 8 N/A 19 19 1 1 N/A 1 1 1 1 N/A 1 

Gordons Bore Gb 1 1 3 1 10 7 5 5 N/A 4 N/A N/A N/A 11 1 

Hazelbrae Hb 1 1 9 1 14 13 3 6 N/A 2 2 2 1 11 1 

Heyford Hf 1 1 16 1 21 25 4 3 N/A 3 N/A N/A 1 N/A 1 

Honeycomb Hy 2 1 8 N/A 14 8 6 6 N/A 4 1 1 1 11 1 

Indicus Id 1 1 9 1 5 12 2 2 N/A 4 2 2 N/A 11 1 

Indicus melonhole phase IdMp 1 1 2 1 14 7 5 5 N/A 5 1 3 N/A N/A 1 

Indicus shallow phase IdSp 1 1 9 1 17 7 2 2 N/A 3 2 2 1 11 1 

Isaac Is 2 1 2 N/A 6 2 5 5 N/A 3 1 1 1 11 1 

Kirkcaldy Kc 1 1 4 1 10 13 5 5 N/A 2 2 2 N/A 11 1 

Knockane Kk 1 1 2 1 6 12 5 5 N/A 3 2 2 N/A 11 1 

Langley Lg 2 1 7 3 9 2 2 2 N/A 5 1 1 N/A 11 1 

Leitrim Lt 1 1 10 1 9 7 2 2 N/A 3 2 2 1 11 1 

Lindsay Ld 2 1 7 N/A 5 8 2 4 N/A 4 1 1 N/A 11 1 

May My 1 1 9 1 5 18 2 4 N/A 2 2 2 N/A 11 1 

May shallow phase MySp 1 1 10 1 17 13 2 4 N/A 1 2 2 1 11 1 

Mayfair Mf 1 1 9 1 14 23 3 6 N/A 2 2 2 1 11 1 

Mayfair sandy surface variant MfSv 1 1 9 1 21 24 4 3 N/A 2 2 2 1 N/A 1 

Maywin Mw 1 1 10 1 N/A 23 3 3 N/A 2 3 1 1 N/A 1 

Merion Mr 1 1 2 1 18 8 5 5 N/A 5 1 3 N/A N/A 1 

Middlemount Mi 1 1 12 1 24 23 3 6 N/A 1 N/A N/A 1 N/A 1 
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Notes: 1. See Appendix 9 for further explanation of the soil and land attributes, levels, default criteria and anomalies. 

 2. N/A has been recorded where more than one level qualifies as the default.  Attribute levels have been assessed individually for 

each polygon in these cases. 

Appendix 10 – Default soil and land attribute levels for each soil profile class (continued) 

 
Soil Profile Class SPC 

code 

Default soil and land attribute levels 1, 2 

Cf Cp E F M Nd Pm Ps R Sa Si Ss Tm W X 

Middlemount colluvial variant MiCv 1 1 10 1 N/A 24 N/A 3 N/A 2 1 3 1 N/A 1 

Mt Stuart Ms 1 1 9 1 5 18 2 2 N/A 3 2 2 3 11 1 

Ninemile Nm 1 1 9 1 10 8 2 4 N/A 2 2 2 N/A 11 1 

Norwich Nw 1 1 8 1 6 7 2 2 N/A 4 2 2 N/A 11 1 

Parrot Pr 2 1 8 2 17 20 1 3 N/A 2 1 1 1 N/A 1 

Picardy Pc 1 1 9 1 1 7 2 2 N/A 3 2 2 N/A 11 1 

Picardy surface seal phase PcXp 1 1 8 1 5 7 2 2 N/A 4 2 2 3 11 1 

Pomegranate Pg 1 1 3 1 14 7 5 5 N/A 6 2 N/A N/A 12 1 

Pomegranate melonhole phase PgMp 1 1 2 1 22 7 5 5 N/A 6 N/A N/A 9 N/A 1 

Pomegranate shallow phase PgSp 1 1 3 1 14 7 7 6 N/A 5 1 3 1 N/A 1 

Racetrack Rt 1 1 8 1 18 13 6 6 N/A 3 2 2 1 12 1 

Racetrack shallow phase RtSp 1 1 9 1 18 8 6 6 N/A 3 N/A N/A 1 12 1 

Red Cliff Rc 1 1 4 1 20 23 3 6 N/A 1 3 1 1 N/A 1 

Red Hill Rh 1 1 3 1 14 18 3 6 N/A 1 3 1 1 N/A 1 

Red-one Rn 1 1 9 1 18 23 6 6 N/A 1 2 2 1 11 1 

Roper Rp 2 1 8 N/A 14 8 6 3 N/A 2 1 1 1 N/A 1 

Stateschool Ss 1 1 9 1 14 13 6 6 N/A 4 2 2 1 11 1 

Stephens St 2 1 2 N/A 10 8 3 6 N/A 4 1 1 1 11 1 

Ternallum Tn 1 1 9 1 5 7 2 2 N/A 3 2 2 N/A 11 1 

Thirteenmile Tt 2 1 7 N/A 14 18 6 6 N/A 3 N/A N/A 1 N/A 1 

Tiny Ty 1 1 9 1 10 12 2 2 N/A 5 2 2 N/A 11 1 

Tralee Tl 2 1 1 N/A 14 2 5 5 N/A 5 1 1 N/A N/A 1 

Turon Tr 1 1 1 1 18 7 5 5 N/A 6 1 2 9 N/A 1 

Warwick Ww 1 1 2 1 18 7 5 5 N/A 6 N/A N/A N/A N/A 1 

Wieta Wt 1 1 3 1 N/A 19 6 6 N/A 2 N/A N/A 1 N/A 1 

Windeyers Hill Wy 1 1 3 1 10 18 3 5 N/A 3 N/A N/A 1 11 1 

Windeyers Hill melonhole 

phase 

WyMp 1 1 2 1 14 18 5 5 N/A 4 1 3 6 N/A 1 

Wyndham Wm 1 1 N/A 1 N/A 25 N/A 1 N/A 2 3 1 1 N/A 1 
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Appendix 11 
 

 

Classification, structure and floristics of the vegetation associations 

 

(a) Classification of the vegetation associations 

(b) Structure and floristics of the vegetation associations 
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Notes:  1. The numerical vegetation association code (e.g., VA5) is abbreviated on the accompanying vegetation association map to a single number (e.g., 5).  Vegetation associations 

  36, 39, 42, 44, 45, 46, 47 and 48 occur outside the Windeyers Hill study area and have not been described as part of this report. 

 2. Colloquial names based on the common name used by local landholders for the dominant species within the dominant stratum. 

 3. Vegetation association classifications as described in Walker and Hopkins (1990). 

Appendix 11(a) – Classification of the vegetation associations 
 

VA Code1 

 
VA Name2 Vegetation Association Classification 3 

 

VA1 

 

Brigalow 

 

Acacia harpophylla mid-high open forest. 

 
VA2 Rosewood Acacia rhodoxylon mid-high open forest; or eucalypt tall woodland or open woodland with a 

characteristic understorey or Acacia rhodoxylon (tall shrubland or open shrubland to low 

woodland or open woodland). 
 

VA3 Lancewood Acacia shirleyi mid-high to tall open forest. 
 

VA4 Brigalow–blackwood Acacia harpophylla, Acacia argyrodendron mid-high open forest. 

 
VA5 Brigalow–Dawson gum Eucalyptus cambageana mid-high to very tall woodland or open woodland with a characteristic 

understorey of Acacia harpophylla (tall shrubland or open shrubland to low open forest or 

woodland). 
 

VA6 Brigalow–coolibah Eucalyptus coolabah + Acacia harpophylla tall woodland or open woodland with a characteristic 

understorey of Acacia harpophylla (low open forest or woodland). 
 

VA7 Shrubby poplar box Eucalyptus populnea tall woodland or open woodland with a characteristic understorey of 

Eremophila mitchellii, Carissa ovata, Acacia harpophylla, Cassia brewsteri and many other 
shrubby species (tall open shrubland to low woodland). 

 

VA8 Brigalow with shrubs Acacia harpophylla, Terminalia oblongata mid-high open forest with a characteristic understorey 
of Terminalia oblongata, Acacia harpophylla, Carissa ovata and many other shrubby species 

(tall open shrubland or sparse shrubland to dwarf woodland or open woodland). 

 
VA9 Belah Casuarina cristata + Acacia harpophylla tall open forest. 

 

VA10 Dawson gum Eucalyptus cambageana tall woodland or open woodland. 
 

VA11 Coolibah Eucalyptus coolabah tall open woodland. 

 
VA12 Narrow-leaved ironbark Eucalyptus crebra tall woodland or open woodland. 

 

VA13 Eucalypts with shrubby 
teatree 

Eucalyptus crebra and/or Corymbia clarksoniana tall woodland or open woodland with a 
characteristic understorey of Melaleuca nervosa and other shrubby species (dwarf or low open 

woodland). 

 
VA14 Eucalypts with shrubby 

heath myrtle 
Eucalyptus crebra and/or Corymbia dallachyana and/or Corymbia clarksoniana tall open 

woodland with a characteristic understorey of Micromyrtus capricornia (tall shrubland). 

 
VA15 Long-fruited bloodwood Corymbia clarksoniana tall woodland or open woodland. 

 

VA16 Gum-topped bloodwood Corymbia erythrophloia mid-high woodland, open woodland or isolated trees. 
 

VA17 Silver-leaved ironbark Eucalyptus melanophloia mid-high to tall woodland or open woodland. 

 
VA18 Gum-topped box Eucalyptus moluccana tall open forest. 

 

VA19 Mountain coolibah Eucalyptus orgadophila tall open woodland. 
 

VA20 Poplar box Eucalyptus populnea tall woodland or open woodland. 

 
VA21 Blue gum Eucalyptus tereticornis tall open woodland. 

 

VA22 Blue gum-mixed 
eucalypts 

Eucalyptus tereticornis + Corymbia tessellaris + Corymbia clarksoniana + Corymbia 
dallachyana + Eucalyptus coolabah + Eucalyptus populnea tall open forest to open woodland. 

 

VA23 Moreton Bay ash Corymbia tessellaris tall open woodland. 
 

VA24 Yapunyah Eucalyptus thozetiana tall open forest or woodland. 
 

VA25 Queensland peppermint Eucalyptus exserta mid-high open forest to open woodland. 

 
VA26 Budgeroo Lysicarpus angustifolius mid-high or tall open forest to isolated trees with emergent Corymbia 

clarksoniana + Eucalyptus crebra and a characteristic understorey of Lysicarpus angustifolius, 

Petalostigma pubescens, Acacia leiocalyx, Acacia species + Dodonaea viscosa (tall shrubland). 
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Notes:  1. The numerical vegetation association code (e.g., VA5) is abbreviated on the accompanying vegetation association map to a single number (e.g., 5).  Vegetation associations 

  36, 39, 42, 44, 45, 46, 47 and 48 occur outside the Windeyers Hill study area and have not been described as part of this report. 

 2. Colloquial names based on the common name used by local landholders for the dominant species within the dominant stratum. 

 3. Vegetation association classifications as described in Walker and Hopkins (1990). 

Appendix 11(a) – Classification of the vegetation associations (continued) 
 

VA Code1 

 
VA Name2 Vegetation Association Classification 3 

 

VA27 

 

Bothriochloa grassland 
 

Bothriochloa bladhii, Bothriochloa decipiens + Iseilema vaginiflorum + Eulalia aurea + Panicum 

species mid-high to tall grassland. 
 

VA28 Queensland bluegrass 

downs 
Dichanthium sericeum, Iseilema vaginiflorum + Heteropogon contortus + Themeda triandra + 

Astrebla squarrosa + Bothriochloa species + Eulalia aurea + Panicum species + Ophiuros 
exaltatus tall grassland. 

 
VA29 Sedges Cyperus species mid-high sedgeland. 

 

VA30 Bendee Acacia catenulata mid-high to tall open forest. 
 

VA31 Lemon-scented gum Corymbia citriodora tall woodland. 

 
VA32 Eucalypts with bull oak Eucalyptus populnea or Eucalyptus crebra and/or Corymbia clarksoniana tall woodland with a 

characteristic understorey of Allocasuarina luehmannii and other shrubby species (low woodland 

or open woodland). 
 

VA33 Poplar box–

bloodwood–Moreton 
Bay ash 

 

Eucalyptus populnea, Corymbia clarksoniana, Corymbia tessellaris tall woodland. 

VA34 Poplar box–ironbark 

 
Eucalyptus populnea + Eucalyptus crebra + Eucalyptus melanophloia tall woodland or open 

woodland. 

 
VA35 Bull oak Allocasuarina luehmannii mid-high open forest or woodland. 

 

VA36 Bauhinia Not described within the study area. 
 

VA37 Blackwood Acacia argyrodendron mid-high to tall open forest. 

 
VA38 Coolibah–mixed 

eucalypts 

 

Eucalyptus coolabah, Eucalyptus populnea, Corymbia tessellaris + Eucalyptus tereticornis + 

Corymbia dallachyana tall woodland or open woodland. 

VA39 Brigalow–softwood 
scrub 

 

Not described within the study area. 

VA40 Brigalow–yapunyah 

 
Eucalyptus thozetiana + Eucalyptus cambageana + Eucalyptus moluccana tall woodland with a 
characteristic understorey of Acacia harpophylla + Eremophila mitchellii + Flindersia 

dissosperma + Carissa ovata and other shrubby species (tall open shrubland to isolated shrubs). 

 
VA41 Narrow-leaved white 

mahogany 

 

Eucalyptus tenuipes mid-high woodland. 

VA42 Ghost gum 

 

Not described within the study area. 

VA43 Ironbark–bloodwood–

ghost gum (clay soil 

association) 

 

Eucalyptus crebra, Eucalyptus melanophloia, Corymbia erythrophloia, Corymbia dallachyana + 

Eucalyptus orgadophila + Corymbia clarksoniana + Corymbia tessellaris + Eucalyptus populnea 

mid-high open woodland. 

VA44 Poplar gum 
 

Not described within the study area. 

VA45 Softwood scrub 

 

Not described within the study area. 

VA46 Brigalow–gidgee 

 

Not described within the study area. 

VA47 Gidgee 
 

Not described within the study area. 

VA48 Ironbark–bloodwood–

blue gum 

 

Not described within the study area. 

VA49 Swamp mahogany Lophostemon suaveolens mid-high woodland + emergent Eucalyptus tereticornis. 
 

VA50 Ironbark–bloodwood–

ghost gum (red earth 
association) 

 

Eucalyptus crebra, Corymbia clarksoniana, Corymbia dallachyana tall woodland or open 

woodland. 

 



 

Note:   1.  Vegetation associations 36, 39, 42, 44, 45, 46, 47 and 48 occur outside the Windeyers Hill study area and have not been described as part of this report. 

            2.  Frequency based species lists for each association.  Species are listed in order of dominance with the most frequent listed first.  The dominant stratum for each association is highlighted in bold. 

2
5
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 Appendix 11(b) – Structure and floristics of the vegetation associations 
 

Vegetation Association 1 Stratum Structural Formation Dominant Species2 Occasional Species2 

Dominant Occasional 

VA1 Brigalow       

Emergent species    Eucalyptus cambageana 

 Tallest stratum T6M T6S, T6D Acacia harpophylla Atalaya hemiglauca, Terminalia oblongata, Owenia acidula, 

Lysiphyllum species, Eucalyptus cambageana 

 Mid-stratum S3S, S4V, S4S, 

T4S, S3V, T4V, 

T5S 

 Carissa ovata, Acacia harpophylla, Eremophila mitchellii,  Terminalia oblongata, Lysiphyllum species, Atalaya hemiglauca, 

Flindersia dissosperma, Muehlenbeckia cunninghamii, Capparis 

species 

 Lower stratum G1V, G2V, G3D, 

G2M, G2S, G3M, 

G1S, G3V 

 Cenchrus ciliaris, Aristida species, Paspalidium caespitosum, 

Enteropogon acicularis, Eragrostis species, Sporobolus caroli, 

Panicum species, Chloris species 

 

Salsola kali, Enchylaena tomentosa, Dactyloctenium radulans, 

Sclerolaena tetracuspis, Portulaca oleracea, Atriplex muelleri 

VA2 Rosewood      
Emergent species    Eucalyptus crebra 

 Tallest stratum T6M T7S, T7V, T6S Acacia rhodoxylon Eucalyptus crebra, Eucalyptus exserta, Corymbia clarksoniana, 

Eucalyptus populnea, Eucalyptus cambageana, Eucalyptus 

thozetiana 

 Mid-stratum T4S, S4I, S4M, 

S4S, T5V, T5S 
 Acacia rhodoxylon Erythroxylum australe, Alphitonia excelsa, Petalostigma 

pubescens, Flindersia dissosperma, Cassia species 

 Lower stratum G2V,G2S G1S, G1V Aristida species, Eragrostis species, Chrysopogon fallax, 

Cleistochloa subjuncea, Heteropogon contortus  

 

 

VA3 Lancewood      
Emergent species    Eucalyptus crebra 

 Tallest stratum T6M,T7M  Acacia shirleyi Eucalyptus exserta, Eucalyptus crebra, Eucalyptus thozetiana, 

Corymbia clarksoniana 

 Mid-stratum S4I, T5V, S4S, 

S3V, S4V 
 Erythroxylum australe, Acacia shirleyi Alphitonia excelsa, Micromyrtus capricornia, Acacia cretata, 

Petalostigma pubescens 

 Lower stratum G3V, G1S, G1V, 

G2S, G2V 
 Aristida species Cleistochloa subjuncea, Chrysopogon fallax, Alloteropsis 

cimicina, Cymbopogon species, Eragrostis species, Perotis rara, 

Schizachyrium fragile 

 

VA4 Brigalow–

 blackwood 
     
Emergent species     

 Tallest stratum T6M  Acacia harpophylla, Acacia argyrodendron  
 Mid-stratum S3S  Acacia harpophylla, Acacia argyrodendron  
 Lower stratum G2M F2V Cenchrus ciliaris 

 

Atriplex muelleri, Salsola kali, Sclerolaena tetracuspis 

VA5 Brigalow–Dawson 

 gum 
     

Emergent species    Eucalyptus cambageana 

 Tallest stratum T7V, T8S, T7S, 

T6S, T6V 

T6M Eucalyptus cambageana Acacia harpophylla 

 Mid-stratum S4M, S4S, T4S, 

S3S, T5V, T5S, 

T5M, S3V 

 

 Acacia harpophylla Carissa ovata, Eremophila mitchellii, Alectryon diversifolius, 

Terminalia oblongata, Capparis lasiantha, Erythroxylum 

australe, Flindersia dissosperma, Atalaya hemiglauca, Owenia 

acidula 

 Lower stratum G2S, G3S,G3M, 

G2M 

G1V Cenchrus ciliaris, Aristida species, Chloris species, Eragrostis 

species, Enteropogon acicularis, Sporobolus caroli, 

Chrysopogon fallax 

Sporobolus species, Salsola kali, Paspalidium caespitosum, 

Panicum species, Bothriochloa species 



 

Note:   1.  Vegetation associations 36, 39, 42, 44, 45, 46, 47 and 48 occur outside the Windeyers Hill study area and have not been described as part of this report. 

            2.  Frequency based species lists for each association.  Species are listed in order of dominance with the most frequent listed first.  The dominant stratum for each association is highlighted in bold. 

2
5

5
 

 Appendix 11(b) – Structure and floristics of the vegetation associations (continued) 
 

Vegetation Association 1 Stratum Structural Formation Dominant Species2 Occasional Species2 

Dominant Occasional 

VA6 Brigalow–coolibah      
Emergent species     

 Tallest stratum T7V, T7S  Eucalyptus coolabah, Acacia harpophylla  
 Mid-stratum T5M, T5S  Acacia harpophylla Lysiphyllum species, Terminalia oblongata, Alectryon 

diversifolius 

 Lower stratum G1V, G2S  Aristida species, Paspalidium caespitosum, Enteropogon 

acicularis, Eragrostis species, Sporobolus caroli, Panicum 

species, Chloris species 

 

Salsola kali, Enchylaena tomentosa, Dactyloctenium radulans, 

Sclerolaena tetracuspis 

VA7 Shrubby poplar box      

Emergent species    Eucalyptus cambageana 

 Tallest stratum T7S, T7V T6S, T6M, T6V Eucalyptus populnea Acacia harpophylla, Eucalyptus cambageana, Lysiphyllum 

species, Terminalia oblongata, Acacia salicina, Ventilago 

viminalis, Owenia acidula, Flindersia dissosperma 

 Mid-stratum S4S, T5S T6V, S4V, S4M Eremophila mitchellii, Carissa ovata, Acacia harpophylla, 

Cassia brewsteri 

Flindersia dissosperma, Terminalia oblongata, Lysiphyllum 

species, Denhamia oleaster, Myoporum acuminatum, Alectryon 

diversifolius, Acacia excelsa, Capparis species, Eremocitrus 

glauca, Santalum lanceolatum, Acacia oswaldii, Erythroxylum 

australe, Atalaya hemiglauca, Canthium oleifolium, 

Archidendropsis basaltica 

 Lower stratum G2S, G2M G1S, G3M, G3S Cenchrus ciliaris, Aristida species, Bothriochloa species Heteropogon contortus, Chloris species, Sporobolus caroli, 

Chrysopogon fallax, Bothriochloa decipiens, Panicum species, 

Eragrostis species, Enteropogon acicularis, Dactyloctenium 

radulans 

 

VA8 Brigalow with 

 shrubs 
     
Emergent species     

 Tallest stratum T6M T6S, T6V, T5M Acacia harpophylla, Terminalia oblongata Lysiphyllum species, Atalaya hemiglauca 

 Mid-stratum S4V, T4V, S3S, 

S4S, S3V, T4S 

S3M, S4M Terminalia oblongata, Carissa ovata, Acacia harpophylla Lysiphyllum species, Atalaya hemiglauca, Alectryon 

diversifolius, Santalum lanceolatum, Eremocitrus glauca, 

Capparis species, Denhamia oleaster, Eremophila mitchelli, 

Canthium oleifolium, Macropteranthes leichhardtii 

 Lower stratum G1I, G1V, G2V G3S, G2M, G2S, 

G3M 

Cenchrus ciliaris, Paspalidium caespitosum, Aristida species, 

Bothriochloa species 

Sporobolus caroli, Enchylaena tomentosa, Astrebla squarrosa, 

Enteropogon acicularis, Eragrostis species, Portulaca oleracea, 

Panicum species, Chloris gayana, Salsola kali, Iseilema 

vaginiflorum, Dactyloctenium radulans 

 

VA9 Belah      

Emergent species    Acacia harpophylla, Casuarina cristata  

 Tallest stratum T7M T7S Casuarina cristata, Acacia harpophylla Eremophila mitchellii, Eucalyptus cambageana, Eucalyptus 

populnea 

 Mid-stratum T5M T5V, S4M Casuarina cristata, Acacia harpophylla, Eremophila mitchellii, 

Alectryon diversifolius, Geijera parviflora 

Carissa ovata, Owenia acidula, Capparis lasiantha, Denhamia 

oleaster, Eremocitrus glauca, Terminalia oblongata 

 Lower stratum G1V G2S, G2V Paspalidium caespitosum, Aristida species 

 

Cenchrus ciliaris, Iseilema vaginiflorum 

 

 



 

Note:   1.  Vegetation associations 36, 39, 42, 44, 45, 46, 47 and 48 occur outside the Windeyers Hill study area and have not been described as part of this report. 

            2.  Frequency based species lists for each association.  Species are listed in order of dominance with the most frequent listed first.  The dominant stratum for each association is highlighted in bold. 
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 Appendix 11(b) – Structure and floristics of the vegetation associations (continued) 
 

Vegetation Association 1 Stratum Structural Formation Dominant Species2 Occasional Species2 

Dominant Occasional 

VA10 Dawson gum      
Emergent species     

 Tallest stratum T7S, T7V  Eucalyptus cambageana  
 Mid-stratum S4S, S3S, T4V  Carissa ovata, Flindersia dissosperma, Eremophila mitchellii Lysiphyllum species, Erythroxylum australe, Eremocitrus glauca, 

Denhamia oleaster, Acacia harpophylla, Alectryon diversifolius 

 Lower stratum G2S G2M, G1V, G1S Cenchrus ciliaris, Aristida species 

 

Chloris species, Heteropogon contortus, Bothriochloa species 

VA11 Coolibah      

Emergent species     

 Tallest stratum T7V T7S, T8V Eucalyptus coolabah  

 Mid-stratum T4V, T5V S3I, S4I, T4I Acacia salicina Atalaya hemiglauca, Acacia oswaldii, Cassia brewsteri, 

Terminalia oblongata, Acacia harpophylla, Carissa ovata 

 Lower stratum G2S G3M, G2V, V1S, 

V1D, G2M, G1S 

Bothriochloa species, Iseilema vaginiflorum, Sporobolus 

species, Cyperus species, Astrebla squarrosa 

Enteropogon acicularis, Aristida species, Panicum 

queenslandicum, Panicum decompositum, Eulalia aurea, 

Dichanthium sericeum 

 

VA12 Narrow-leaved 

 ironbark 
     
Emergent species     

 Tallest stratum T7S, T7V T6S, T6V  Eucalyptus crebra Corymbia clarksoniana, Corymbia dallachyana 

 Mid-stratum S4S, S4V, T5V, 

S4I, T5S 

T5I Petalostigma pubescens, Erythroxylum australe, Cassia 

brewsteri, Carissa ovata, Alphitonia excelsa 

Acacia species, Canthium oleifolium, Eremophila mitchellii, 

Acacia excelsa, Flindersia dissosperma, Eremocitrus glauca, 

Ventilago viminalis, Dodonaea viscosa, Acacia cretata 

 

 Lower stratum G2S, G3M, G3S, 

G2M, G2V 
 Chrysopogon fallax, Aristida species, Heteropogon contortus, 

Themeda triandra, Aristida latifolia, Bothriochloa species, 

Bothriochloa decipiens, Eriachne mucronata, Bothriochloa 

bladhii, Aristida calycina, Aristida caput-medusae 

Cenchrus ciliaris, Enneapogon polyphyllus, Cymbopogon 

refractus, Grewia retusifolia, Eragrostis species, Alloteropsis 

cimicina, Stylosanthes scabra, Cleistochloa subjuncea, Eulalia 

aurea, Melinis repens 

 

VA13 Eucalypts with 

 shrubby teatree 

     

Emergent species     

 Tallest stratum T7V, T7S T6V, T7I Eucalyptus crebra, Corymbia clarksoniana Corymbia dallachyana, Eucalyptus populnea, Alphitonia 

excelsa, Eucalyptus exserta 

 Mid-stratum T5V, T4V T4S, T5S Melaleuca nervosa Petalostigma pubescens, Alphitonia excelsa, Acacia species, 

Acacia cretata, Allocasuarina luehmannii 

 Lower stratum G3M, G2S, G1S G3S, G2M Aristida species, Chrysopogon fallax, Heteropogon contortus Eragrostis species, Sporobolus species, Chloris species, Melinis 

repens 

 

VA14 Eucalypts with 

 shrubby heath 

 myrtle 

     
Emergent species     
Tallest stratum T7V T6V, T7I Eucalyptus crebra, Corymbia dallachyana, Corymbia 

clarksoniana 
 

 Mid-stratum S4M S4S, S4D  Micromyrtus capricornia Acacia cretata, Erythroxylum australe, Petalostigma pubescens 

 Lower stratum G3S, G2V, G2S, 

G1V, G1S 

 Aristida species, Eriachne mucronata, Chrysopogon fallax Alloteropsis cimicina, Heteropogon contortus, Themeda 

triandra, Eragrostis species 

 

 



 

Note:   1.  Vegetation associations 36, 39, 42, 44, 45, 46, 47 and 48 occur outside the Windeyers Hill study area and have not been described as part of this report. 

            2.  Frequency based species lists for each association.  Species are listed in order of dominance with the most frequent listed first.  The dominant stratum for each association is highlighted in bold. 
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 Appendix 11(b) – Structure and floristics of the vegetation associations (continued) 
 

Vegetation Association 1 Stratum Structural Formation Dominant Species2 Occasional Species2 

Dominant Occasional 

VA15 Long-fruited 

 bloodwood 

     

Emergent species     

 Tallest stratum T7S, T7I, T7V  Corymbia clarksoniana Alphitonia excelsa, Eucalyptus crebra, Eucalyptus exserta 

 Mid-stratum T5S S4V Petalostigma pubescens, Alphitonia excelsa Acacia species, Acacia cretata 

 Lower stratum G3S, G2S  Aristida species, Aristida caput-medusae, Aristida latifolia Cleistochloa subjuncea, Enneapogon species, Enteropogon 

acicularis, Eragrostis species, Heteropogon contortus, Perotis 

rara 

 

VA16 Gum-topped 

 bloodwood 
     
Emergent species     

 Tallest stratum T6V, T6S, T6I  Corymbia erythrophloia Corymbia dallachyana, Atalaya hemiglauca, Eucalyptus 

melanophloia 

 Mid-stratum S3I, S4V, S4I, 

S3V 

 Acacia salicina, Cassia brewsteri Lysiphyllum species, Acacia farnesiana, Acacia bidwillii 

 Lower stratum G2S, G3S,G3M, 

G2M 

 Bothriochloa species, Dichanthium sericeum, Bothriochloa 

bladhii, Iseilema vaginiflorum, Heteropogon contortus 

Ophiuros exaltatus, Aristida species, Aristida latifolia, Panicum 

queenslandicum, Panicum decompositum, Chloris species, 

Astrebla squarrosa 

 

VA17 Silver-leaved 

 ironbark 

     

Emergent species     

 Tallest stratum T7S, T6S, T7V, 

T6V 

 Eucalyptus melanophloia Corymbia erythrophloia, Corymbia dallachyana, Eucalyptus 

populnea 

 Mid-stratum S4V, S4S, T5V, 

S3V 

S3I, S3S, S4I Carissa ovata, Cassia brewsteri Eremophila mitchellii, Acacia excelsa, Eremocitrus glauca, 

Archidendropsis basaltica, Acacia species, Capparis species 

 Lower stratum G2S, G2M, G1V, 

G2V, G3S, G3M 

 Bothriochloa bladhii, Bothriochloa decipiens, Chrysopogon 

fallax, Cenchrus ciliaris, Heteropogon contortus, Themeda 

triandra, Aristida species 

Chloris species, Aristida latifolia, Tragus australianus, Eriachne 

mucronata, Eulalia aurea, Dichanthium sericeum, Eragrostis 

species 

 

VA18 Gum-topped box      
Emergent species     

 Tallest stratum T7M  Eucalyptus moluccana Eucalyptus cambageana 

 Mid-stratum S4S  Carissa ovata, Eremophila mitchellii Dodonaea viscosa, Atalaya hemiglauca, Alectryon diversifolius, 

Flindersia dissosperma 

 Lower stratum G2V  Aristida species, Cenchrus ciliaris, Eragrostis species, 

Sporobolus caroli, Heteropogon contortus 

 

 

VA19 Mountain  coolibah      

Emergent species     

 Tallest stratum T7V T7S Eucalyptus orgadophila Corymbia erythrophloia, Corymbia dallachyana 

 Mid-stratum S4V S3V, S4I, S4S, S3I Cassia brewsteri, Carissa ovata Owenia acidula, Lysiphyllum species, Alectryon diversifolius, 

Acacia salicina, Alectryon oleifolius, Eremocitrus glauca, Acacia 

bidwillii 

 Lower stratum G2M, G2V, G2S  Bothriochloa species, Heteropogon contortus, Iseilema 

vaginiflorum, Dichanthium sericeum 

Aristida latifolia, Cenchrus ciliaris, Themeda triandra, Eulalia 

aurea 

 

 

 



 

Note:   1.  Vegetation associations 36, 39, 42, 44, 45, 46, 47 and 48 occur outside the Windeyers Hill study area and have not been described as part of this report. 

            2.  Frequency based species lists for each association.  Species are listed in order of dominance with the most frequent listed first.  The dominant stratum for each association is highlighted in bold. 
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 Appendix 11(b) – Structure and floristics of the vegetation associations (continued) 
 

Vegetation Association 1 Stratum Structural Formation Dominant Species2 Occasional Species2 

Dominant Occasional 

VA20 Poplar box      
Emergent species     

 Tallest stratum T7S, T7V T6S, T7M Eucalyptus populnea Acacia excelsa, Corymbia clarksoniana, Ventilago viminalis, 

Corymbia dallachyana, Corymbia tessellaris 

 Mid-stratum T5V, T5S, S4V, 

S4S 

S4I, T5I, S4M, 

T5M 

Eremophila mitchellii, Cassia brewsteri, Carissa ovata, 

Flindersia dissosperma 

Erythroxylum australe, Acacia salicina, Petalostigma pubescens, 

Atalaya hemiglauca, Acacia excelsa, Owenia acidula, Grevillea 

striata, Alphitonia excelsa, Ventilago viminalis, Lysiphyllum 

species, Acacia species, Canthium oleifolium, Allocasuarina 

luehmannii, Dodonaea viscosa 

 Lower stratum G2S, G2V G3S, G1V, G3M, 

G2M, G1S 

Aristida species, Chrysopogon fallax, Bothriochloa species, 

Heteropogon contortus, Bothriochloa decipiens, Bothriochloa 

bladhii 

Cenchrus ciliaris, Themeda triandra, Enteropogon acicularis, 

Chloris species, Eragrostis species, Chloris divaricata, Aristida 

calycina, Eragrostis leptostachya, Eulalia aurea, Eriachne 

mucronata, Sporobolus species, Aristida latifolia, Panicum 

species, Enneapogon species 

 

VA21 Blue gum      
Emergent species     

 Tallest stratum T7V T7I, T7S Eucalyptus tereticornis Corymbia tessellaris 

 Mid-stratum     

 Lower stratum G3D, G3M  Chrysopogon fallax, Eragrostis species 

 

Heteropogon contortus 

VA22 Blue gum-mixed 

 eucalypts 
     
Emergent species     

 Tallest stratum T7V, T7S, T7M T8V, T8S Eucalyptus tereticornis, Corymbia tessellaris, Corymbia 

clarksoniana, Corymbia dallachyana, Eucalyptus coolabah, 

Eucalyptus populnea 

 

 Mid-stratum S3I, S3V, S4V, 

T5I, T5V 

 Cassia brewsteri, Carissa ovata, Acacia salicina Acacia species, Melaleuca species, Lysiphyllum species, Atalaya 

hemiglauca, Acacia excelsa 

 Lower stratum G3M, G2S, G2M G2V Bothriochloa decipiens, Bothriochloa species, Bothriochloa 

bladhii, Heteropogon contortus, Cenchrus ciliaris, Aristida 

species, Enteropogon acicularis 

 

Eragrostis species, Themeda triandra, Thellungia species, 

Cyperus species, Chloris species 

VA23 Moreton Bay ash      
Emergent species     

 Tallest stratum T7V T8V, T8I, T7S, 

T7I, T8S 

Corymbia tessellaris Corymbia clarksoniana, Eucalyptus populnea 

 Mid-stratum T5V, T5I   Cassia brewsteri, Acacia salicina, Acacia excelsa 

 Lower stratum G3M G3S Cenchrus ciliaris, Eragrostis species, Heteropogon contortus, 

Eragrostis leptostachya, Aristida species 

 

Enneapogon species, Enteropogon acicularis, Cleistochloa 

subjuncea, Crotalaria mitchellii 

 

 

 

 



 

Note:   1.  Vegetation associations 36, 39, 42, 44, 45, 46, 47 and 48 occur outside the Windeyers Hill study area and have not been described as part of this report. 

            2.  Frequency based species lists for each association.  Species are listed in order of dominance with the most frequent listed first.  The dominant stratum for each association is highlighted in bold. 
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 Appendix 11(b) – Structure and floristics of the vegetation associations (continued) 
 

Vegetation Association 1 Stratum Structural Formation Dominant Species2 Occasional Species2 

Dominant Occasional 

VA24 Yapunyah      
Emergent species     

 Tallest stratum T7M, T7S  Eucalyptus thozetiana Eucalyptus cambageana, Eucalyptus populnea, Eucalyptus 

moluccana 

 Mid-stratum T5V, S4V T5S, S4I, S3I Carissa ovata, Flindersia dissosperma, Eremophila mitchellii Acacia rhodoxylon, Acacia species, Cassia brewsteri, Canthium 

oleifolium, Erythroxylum australe, Acacia catenulata, Owenia 

acidula, Acacia shirleyi 

 Lower stratum G2V, G2S G1S, G1V Aristida species, Eragrostis species, Chloris species, 

Enteropogon acicularis, Chloris divaricata, Chloris inflata, 

Aristida caput-medusae, Aristida latifolia 

 

Chrysopogon fallax, Bothriochloa species, Sporobolus species, 

Eriachne mucronata, Thellungia advena 

VA25 Queensland 

 peppermint 
     
Emergent species     

 Tallest stratum T6V, T6M, T6S  Eucalyptus exserta Alphitonia excelsa, Corymbia clarksoniana, Eucalyptus crebra, 

Melaleuca nervosa, Corymbia citriodora 

 Mid-stratum S4S, T5V, S4V, 

T5S 

 Acacia species, Alphitonia excelsa, Petalostigma pubescens Acacia shirleyi, Acacia cretata, Acacia rhodoxylon 

 Lower stratum G2S, G2V G3S Aristida species, Eragrostis species, Chrysopogon fallax, 

Aristida latifolia 

Themeda triandra, Heteropogon contortus, Eriachne mucronata, 

Enneapogon polyphyllus, Cymbopogon refractus, Cleistochloa 

subjuncea, Enteropogon species 

 

VA26 Budgeroo      
Emergent species    Corymbia clarksoniana, Eucalyptus crebra 

 Tallest stratum T7I, T7V, T6M, 

T6S 

 Lysicarpus angustifolius Alphitonia excelsa, Corymbia dallachyana, Corymbia 

clarksoniana, Brachychiton populneus, Erythrina vespertilio 

 Mid-stratum S4M S4S, T5S Lysicarpus angustifolius, Petalostigma pubescens, Acacia 

species, Acacia leiocalyx 

Dodonaea viscosa 

 Lower stratum G2S, G3S G3M Heteropogon contortus, Aristida latifolia, Aristida species, 

Themeda triandra 

 

 

VA27 Bothriochloa 

 grassland 
     
Emergent species     

 Tallest stratum T6I T7L, T7I  Corymbia dallachyana, Corymbia tessellaris, Eucalyptus 

orgadophila, Eucalyptus populnea 

 Mid-stratum S3I S3L, S4I  Acacia salicina, Acacia harpophylla, Atalaya hemiglauca, 

Cassia brewsteri 

 Lower stratum G2V, G3M, G2S, 

G2M 

 Bothriochloa species, Bothriochloa bladhii, Bothriochloa 

decipiens, Iseilema vaginiflorum, Eulalia aurea, Panicum 

species 

 

Aristida species, Heteropogon contortus, Chloris divaricata, 

Digitaria ciliaris, Eragrostis speciosa, Sporobolus species 

VA28 Queensland 

 bluegrass downs 
     
Emergent species     
Tallest stratum T5I T6I Corymbia erythrophloia Acacia salicina, Atalaya hemiglauca, Corymbia dallachyana 

 Mid-stratum     

 Lower stratum G3M G2S Dichanthium sericeum, Iseilema vaginiflorum, Heteropogon 

contortus 

Themeda triandra, Astrebla squarrosa, Bothriochloa species, 

Eulalia aurea, Panicum species, Ophiuros exaltatus, Aristida 

species, Sporobolus species 

 



 

Note:   1.  Vegetation associations 36, 39, 42, 44, 45, 46, 47 and 48 occur outside the Windeyers Hill study area and have not been described as part of this report. 

            2.  Frequency based species lists for each association.  Species are listed in order of dominance with the most frequent listed first.  The dominant stratum for each association is highlighted in bold. 
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 Appendix 11(b) – Structure and floristics of the vegetation associations (continued) 
 

Vegetation Association 1 Stratum Structural Formation Dominant Species2 Occasional Species2 

Dominant Occasional 

VA29 Sedges      
Emergent species     

 Tallest stratum     
 Mid-stratum     

 Lower stratum V2M  Cyperus species Pseudoraphis spinescens 

 

VA30 Bendee      
Emergent species    Eucalyptus crebra 

 Tallest stratum T7M, T6M  Acacia catenulata Eucalyptus exserta 

 Mid-stratum S4V  Acacia catenulata Alstonia constricta, Alphitonia excelsa 

 Lower stratum G2V, G3S  Aristida species, Aristida caput-medusae, Calyptochloa 

gracillima 

 

 

VA31 Lemon-scented gum      
Emergent species     

 Tallest stratum T7S T7V Corymbia citriodora Eucalyptus crebra, Corymbia clarksoniana 

 Mid-stratum T5S, T5V S4S Acacia rhodoxylon, Alphitonia excelsa, Erythroxylum australe, 

Petalostigma pubescens 

Santalum lanceolatum, Acacia cretata 

 Lower stratum G3S G2S Themeda triandra, Alloteropsis cimicina, Aristida species, 

Chrysopogon fallax, Eragrostis species, Eriachne mucronata, 

Perotis rara, Eulalia aurea, Cymbopogon refractus, 

Cleistochloa subjuncea, Cymbopogon species 

 

 

VA32 Eucalypts with bull 

 oak 
     
Emergent species     

 Tallest stratum T7S T7V Eucalyptus populnea, Eucalyptus crebra, Corymbia 

clarksoniana 

Corymbia dallachyana 

 Mid-stratum T5V,T5S S4V, S4S, S4M, 

T5M 

Allocasuarina luehmannii Eremophila mitchellii, Erythroxylum australe, Cassia 

brewsteri, Acacia cretata, Flindersia dissosperma, Petalostigma 

pubescens, Alphitonia excelsa, Acacia excelsa 

 Lower stratum G2S, G2V G1S, G3V,G1V, 

G3S 

Chrysopogon fallax, Aristida species, Aristida latifolia, Aristida 

benthamii 

Heteropogon contortus, Themeda triandra, Chloris species, 

Eragrostis species, Bothriochloa species, Eriachne species, 

Sporobolus species 

 

VA33 Poplar box–

 bloodwood–

 Moreton Bay ash 

     
Emergent species     
Tallest stratum T7S T7V Eucalyptus populnea, Corymbia clarksoniana, Corymbia 

tessellaris 

Corymbia dallachyana 

Mid-stratum T5V, S4V S4S, T5S, S4I, T5I Cassia brewsteri, Acacia salicina Eremophila mitchellii, Carissa ovata, Hakea lorea, Alphitonia 

excelsa, Petalostigma pubescens, Acacia excelsa, Atalaya 

hemiglauca, Grevillea parallela 

 Lower stratum G2V, G2S G1S, G1V, G2M, 

G3S 

Heteropogon contortus, Aristida species, Bothriochloa species, 

Chrysopogon fallax, Aristida latifolia, Aristida calycina 

Cenchrus ciliaris, Chloris species, Enteropogon acicularis, 

Eragrostis species 

 

 



 

Note:   1.  Vegetation associations 36, 39, 42, 44, 45, 46, 47 and 48 occur outside the Windeyers Hill study area and have not been described as part of this report. 

            2.  Frequency based species lists for each association.  Species are listed in order of dominance with the most frequent listed first.  The dominant stratum for each association is highlighted in bold. 
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 Appendix 11(b) – Structure and floristics of the vegetation associations (continued) 
 

Vegetation Association 1 Stratum Structural Formation Dominant Species2 Occasional Species2 

Dominant Occasional 

VA34 Poplar box–

 ironbark 
     
Emergent species     

 Tallest stratum T7S, T7V T6S, T6V Eucalyptus populnea, Eucalyptus crebra, Eucalyptus 

melanophloia 

Ventilago viminalis, Acacia excelsa, Corymbia dallachyana, 

Corymbia clarksoniana, Corymbia erythrophloia 

 Mid-stratum T5V, S4S, S4V, 

T5S 

T5I, S4M, S4I, 

T5M 

Cassia brewsteri, Eremophila mitchellii, Carissa ovata Erythroxylum australe, Lysiphyllum species, Alphitonia excelsa, 

Petalostigma pubescens, Acacia excelsa, Flindersia 

dissosperma, Atalaya hemiglauca, Canthium oleifolium, Owenia 

acidula 

 Lower stratum G2S, G2M G3S, G1V, G2V, 

G3M, G1M, G1S 

Aristida species, Bothriochloa species, Chrysopogon fallax, 

Heteropogon contortus, Themeda triandra, Bothriochloa 

decipiens, Bothriochloa bladhii 

 

Cenchrus ciliaris, Chloris species, Eragrostis species, Eriachne 

mucronata 

VA35 Bull oak      
Emergent species    Eucalyptus populnea, Corymbia clarksoniana 

 Tallest stratum T6M, T6S  Allocasuarina luehmannii Corymbia dallachyana, Corymbia clarksoniana, Eucalyptus 

populnea 

 Mid-stratum S4V  Allocasuarina luehmannii Eremophila mitchellii, Acacia cretata 

 Lower stratum G2S, G3S G2V Chrysopogon fallax, Aristida species 

 

Eriachne mucronata, Heteropogon contortus 

VA37 Blackwood      
Emergent species     

 Tallest stratum T6M, T7M  Acacia argyrodendron  

 Mid-stratum S4S, T5S  Acacia argyrodendron  

 Lower stratum G1V, G2V  Enteropogon acicularis, Eragrostis species, Paspalidium 

caespitosum 

 

 

VA38 Coolibah–mixed 

 eucalypts 
     
Emergent species     
Tallest stratum T7S, T7V  Eucalyptus coolabah, Eucalyptus populnea, Corymbia 

tessellaris 

Eucalyptus tereticornis, Corymbia dallachyana 

Mid-stratum T5V, S4V, T5S, 

S4S  

 Carissa ovata, Cassia brewsteri, Acacia salicina Atalaya hemiglauca, Eremophila mitchellii, Lysiphyllum species, 

Eremocitrus glauca, Acacia excelsa, Acacia oswaldii 

Lower stratum G2M G3M, G1S, G2S Cenchrus ciliaris, Aristida species, Bothriochloa bladhii, 

Bothriochloa species, Enteropogon acicularis, Eragrostis 

leptostachya, Heteropogon contortus, Panicum decompositum 

 

 

VA40 Brigalow–

 yapunyah 
     
Emergent species     
Tallest stratum T7S T7M, T8S Eucalyptus thozetiana, Eucalyptus cambageana Eucalyptus moluccana 

Mid-stratum S4I, S4V, S4S  Acacia harpophylla, Eremophila mitchellii, Flindersia 

dissosperma, Carissa ovata 

Alectryon diversifolius, Denhamia oleaster, Erythroxylum 

australe 

Lower stratum G2V G2M, G2S Aristida species, Enteropogon acicularis, Paspalidium 

caespitosum, Eragrostis species, Sporobolus caroli, Cenchrus 

ciliaris, Bothriochloa species, Aristida latifolia, Enchylaena 

tomentosa, Chloris species 

 

 



 

Note:   1.  Vegetation associations 36, 39, 42, 44, 45, 46, 47 and 48 occur outside the Windeyers Hill study area and have not been described as part of this report. 

            2.  Frequency based species lists for each association.  Species are listed in order of dominance with the most frequent listed first.  The dominant stratum for each association is highlighted in bold. 
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 Appendix 11(b) – Structure and floristics of the vegetation associations (continued) 
 

Vegetation Association 1 Stratum Structural Formation Dominant Species2 Occasional Species2 

Dominant Occasional 

VA41 Narrow-leaved 

 white mahogany 
     
Emergent species    Corymbia clarksoniana, Eucalyptus crebra, Brachychiton 

populneus 

Tallest stratum T6S  Eucalyptus tenuipes  

Mid-stratum S4V   Lysicarpus angustifolius, Petalostigma pubescens 

Lower stratum G2S, G3S  Aristida species, Heteropogon contortus, Themeda triandra, 

Aristida calycina, Aristida caput-medusae, Aristida ramosa, 

Aristida latifolia 

 

Eulalia aurea, Bothriochloa decipiens, Bothriochloa bladhii, 

Cymbopogon refractus, Eriachne mucronata 

VA43 Ironbark–

 bloodwood–ghost 

 gum (clay  soil 

 association) 

     
Emergent species     
Tallest stratum T6V T7S, T6S, T7V Eucalyptus crebra, Eucalyptus melanophloia, Corymbia 

erythrophloia, Corymbia dallachyana 

Eucalyptus orgadophila, Corymbia clarksoniana, Corymbia 

tessellaris, Eucalyptus populnea, Owenia acidula 

Mid-stratum S4V T5V, S3V, S3S, 

S4S 

Cassia brewsteri, Carissa ovata Archidendropsis basaltica, Atalaya hemiglauca, Acacia excelsa, 

Lysiphyllum species, Acacia bidwillii, Acacia salicina, 

Petalostigma pubescens 

Lower stratum G3M, G2M G3S, G2S, G2V Bothriochloa species, Heteropogon contortus, Bothriochloa 

bladhii, Bothriochloa decipiens, Iseilema vaginiflorum, Eulalia 

aurea, Panicum species 

Cenchrus ciliaris, Chrysopogon fallax, Themeda triandra, 

Aristida species, Aristida latifolia, Cymbopogon refractus, 

Eragrostis species, Dichanthium sericeum 

 

VA49 Swamp mahogany      
Emergent species    Eucalyptus tereticornis 

Tallest stratum T6S  Lophostemon suaveolens  

Mid-stratum     

Lower stratum G2S  Eragrostis species Panicum species 

 

VA50 Ironbark–

 bloodwood–ghost 

 gum (red  earth 

 association) 

     
Emergent species     
Tallest stratum T7S, T7V  Eucalyptus crebra,  Corymbia clarksoniana, Corymbia 

dallachyana 

Brachychiton populneus, Alphitonia excelsa 

Mid-stratum T5S, S4V T5V, S4S, S4I Petalostigma pubescens, Alphitonia excelsa, Erythroxylum 

australe, Acacia species 

Canthium oleifolium, Dodonaea viscosa 

Lower stratum G2S, G2M, G3S, 

G3M 

 Aristida species, Heteropogon contortus, Themeda triandra, 

Chrysopogon fallax, Aristida latifolia, Aristida leptopoda, 

Aristida caput-medusae, Aristida ramosa, Aristida calycina 

 

Stylosanthes scabra, Eragrostis species, Eulalia aurea, Perotis 

rara, Bothriochloa decipiens, Bothriochloa bladhii, Eriachne 

mucronata, Cymbopogon refractus 
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Appendix 12 
 

 

Vegetation species recorded in the Windeyers Hill study area 

 

(a) Vegetation species listed alphabetically by scientific name 

(b) Vegetation species listed alphabetically by common name 
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Appendix 12(a) – Vegetation species listed alphabetically by scientific name 

 

Scientific Name Common Name 

Acacia argyrodendron blackwood 

Acacia bancroftii  

Acacia bidwillii corkwood wattle 

Acacia catenulata bendee 

Acacia cretata  

Acacia excelsa ironwood 

Acacia farnesiana mimosa bush, prickly wattle 

Acacia harpophylla brigalow 

Acacia leiocalyx black wattle, Brisbane black wattle, curracabah 

Acacia oswaldii nelia, miljee 

Acacia rhodoxylon rosewood 

Acacia salicina sally wattle, cooba 

Acacia shirleyi lancewood 

Acacia spectabilis pilliga, glory wattle, Kogan wattle 

Albizia lebbeck Indian siris 

Alectryon diversifolius scrub holly, scrub boonaree 

Alectryon oleifolius boonaree 

Alloteropsis cimicina  

Allocasuarina luehmannii bull oak 

Alphitonia excelsa red ash, soap tree 

Alstonia constricta bitterbark 

Archidendropsis basaltica dead-finish 

Aristida benthamii  

Aristida calycina dark wiregrass 

Aristida caput-medusae many headed wiregrass 

Aristida latifolia feathertop wiregrass 

Aristida leptopoda white speargrass 

Aristida ramosa purple wiregrass 

Aristida spuria  

Astrebla squarrosa bull Mitchell grass 

Atalaya hemiglauca whitewood 

Atriplex muelleri annual saltbush, Mueller’s saltbush 

Bothriochloa bladhii subsp. bladhii forest bluegrass 

Bothriochloa decipiens subsp. decipiens pitted bluegrass 

Bothriochloa ewartiana desert bluegrass 

Brachychiton australis broad-leaved bottle tree 

Brachychiton populneus kurrajong 

Brachychiton rupestris narrow-leaved bottle tree, Queensland bottle tree 

Breynia oblongifolia coffee bush 

Calyptochloa gracillima tableland couch 

Canthium oleifolium myrtle tree 

Capparis lasiantha nipan 

Capparis loranthifolia narrow leaf bumble-tree 

Carissa ovata currant bush, baroom bush, blackberry, kunkerberry 

Cassia brewsteri Leichhardt bean, bean bush 

Casuarina cristata belah 

Cenchrus ciliaris buffel grass 

Chloris divaricata slender chloris, small chloris 

Chloris gayana rhodes grass 
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Appendix 12(a) – Vegetation species listed alphabetically by scientific name (continued) 

 

Scientific Name Common Name 

Chloris inflata purpletop chloris 

Chloris truncata windmill grass 

Chrysopogon fallax golden beard grass 

Citriobatus spinescens large-fruited orange thorn 

Cleistochloa subjuncea  

Corymbia citriodora lemon-scented gum, spotted gum 

Corymbia clarksoniana long-fruited bloodwood 

Corymbia dallachyana ghost gum 

Corymbia erythrophloia gum-topped bloodwood, variable-barked bloodwood 

Corymbia tessellaris Moreton Bay ash, carbeen 

Crotalaria mitchellii yellow rattlepod 

Cymbopogon refractus barbed-wire grass 

Cyperus species  

Dactyloctenium radulans button grass 

Denhamia obscura  

Denhamia oleaster  

Dichanthium sericeum subsp. sericeum Queensland bluegrass 

Digitaria ciliaris summer grass 

Dodonaea viscosa sticky hopbush 

Echinochloa colona awnless barnyard grass 

Enchylaena tomentosa ruby saltbush, barrier saltbush 

Enneapogon lindleyanus prickly couch 

Enneapogon polyphyllus leafy nineawn 

Enteropogon acicularis curly windmill grass 

Enteropogon ramosus windmill grass 

Eragrostis australasica  

Eragrostis leptostachya paddock love grass 

Eragrostis sororia woodland love grass 

Eragrostis speciosa  

Eremocitrus glauca limebush, wild lime 

Eremophila bignoniiflora dogwood, creek wilga, gooramurra 

Eremophila macgillivrayi  

Eremophila maculata fuchsia bush, native fuchsia 

Eremophila mitchellii false sandalwood, budda, bastard sandalwood 

Eriachne mucronata mountain wanderrie grass 

Erythroxylum australe cocaine tree 

Erythrina vespertilio bats-wing coral tree, cork tree 

Eucalyptus camaldulensis river red gum 

Eucalyptus cambageana Dawson gum, blackbutt 

Eucalyptus coolabah coolibah 

Eucalyptus crebra narrow-leaved ironbark 

Eucalyptus decorticans gum-topped ironbark 

Eucalyptus exserta Queensland peppermint, bendo 

Eucalyptus melanophloia silver-leaved ironbark 

Eucalyptus moluccana gum-topped box, grey box 

Eucalyptus orgadophila mountain coolibah 

Eucalyptus populnea poplar box, bimble box 

Eucalyptus tenuipes narrow-leaved white mahogany 

Eucalyptus tereticornis blue gum, forest red gum 

Eucalyptus thozetiana yapunyah, napunyah, Thozet’s box 

Eulalia aurea silky browntop 
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Appendix 12(a) – Vegetation species listed alphabetically by scientific name (continued) 

 

Scientific Name Common Name 

Ficus species  

Fimbristylis dichotoma common finger rush, common fringe-rush 

Flindersia dissosperma scrub leopardwood 

Flueggea leucopyrus  

Geijera parviflora wilga 

Grewia latifolia dog's nuts, dysentery plant 

Grevillea parallela silver oak 

Grevillea striata beefwood 

Hakea lorea bootlace oak 

Heteropogon contortus black speargrass 

Iseilema vaginiflorum red Flinders grass 

Leptochloa digitata umbrella canegrass 

Lophostemon suaveolens swamp mahogany, swamp box 

Lysicarpus angustifolius budgeroo, Tom Russell’s mahogany 

Lysiphyllum carronii red bauhinia, Queensland ebony, pegunny 

Lysiphyllum hookeri white flowered bauhinia, Hooker’s bauhinia, pegunny 

Macropteranthes leichhardtii bonewood 

Maireana microphylla small-leaved cottonbush 

Marsilea hirsuta nardoo 

Maytenus cunninghamii  

Melaleuca bracteata black teatree 

Melaleuca leucadendra weeping teatree 

Melaleuca nervosa paper barked teatree 

Melinis repens red natal grass 

Micromyrtus capricornia heath myrtle 

Muehlenbeckia cunninghamii lignum 

Myoporum acuminatum boobialla, waterbush, coastal boobialla 

Ophiuros exaltatus  

Owenia acidula emu apple, gruie 

Panicum decompositum native millet, windmill grass, umbrella grass 

Panicum maximum var. trichoglume green panic 

Panicum queenslandicum yabila grass 

Panicum subxerophilum gilgai grass 

Parkinsonia aculeata parkinsonia, Jerusalem thorn 

Parthenium hysterophorus parthenium weed 

Parsonsia lanceolata  

Paspalidium caespitosum brigalow grass 

Paspalidium constrictum knottybutt grass 

Paspalum distichum water couch 

Perotis rara comet grass 

Petalostigma pubescens quinine tree 

Pittosporum phylliraeoides cattle bush, meemeei, weeping pittosporum 

Portulaca oleracea pigweed, purslane 

Pseudoraphis spinescens spiny mudgrass 

Salsola kali soft roly-poly 

Santalum lanceolatum sandalwood, plumwood 

Schizachyrium fragile firegrass, red spathe grass 

Sclerolaena tetracuspis brigalow burr 

Sehima nervosum rat's tail grass 

Senecio lautus fireweed, variable groundsel 

Sesbania cannabina sesbania pea, horse bean 
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Appendix 12(a) – Vegetation species listed alphabetically by scientific name (continued) 

 

Scientific Name Common Name 

Setaria incrassata purple pigeon grass 

Sida cordifolia flannel weed 

Solanum elachophyllum  

Sorghum x almum  

Sorghum bicolor forage sorghum, grain sorghum 

Sporobolus caroli fairy grass, yakka grass 

Stylosanthes scabra shrubby stylo 

Terminalia oblongata yellowwood 

Thellungia advena coolibah grass 

Themeda triandra kangaroo grass 

Tragus australianus small burr grass, tick grass 

Triodia mitchellii var. mitchellii buck spinifex 

Tribulus terrestris caltrop, yellow vine, puncture vine 

Urochloa mosambicensis sabi grass 

Ventilago viminalis vine tree, supplejack 
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Appendix 12(b) – Vegetation species listed alphabetically by common name 
 

Common Name Scientific Name 

annual saltbush, Mueller’s saltbush Atriplex muelleri 

awnless barnyard grass Echinochloa colona 

barbed-wire grass Cymbopogon refractus 

bats-wing coral tree, cork tree Erythrina vespertilio 

beefwood Grevillea striata 

belah Casuarina cristata 

bendee Acacia catenulata 

bitterbark Alstonia constricta 

blackwood Acacia argyrodendron 

black speargrass Heteropogon contortus 

black teatree Melaleuca bracteata 

black wattle, Brisbane black wattle, curracabah Acacia leiocalyx 

blue gum, forest red gum Eucalyptus tereticornis 

bonewood Macropteranthes leichhardtii 

boobialla, waterbush, coastal boobialla Myoporum acuminatum 

boonaree Alectryon oleifolius 

bootlace oak Hakea lorea 

brigalow Acacia harpophylla 

brigalow burr Sclerolaena tetracuspis 

brigalow grass Paspalidium caespitosum 

broad-leaved bottle tree Brachychiton australis 

buck spinifex Triodia mitchellii var. mitchellii 

budgeroo, Tom Russell’s mahogany Lysicarpus angustifolius 

buffel grass Cenchrus ciliaris 

bull Mitchell grass Astrebla squarrosa 

bull oak Allocasuarina luehmannii 

button grass  Dactyloctenium radulans 

caltrop, yellow vine, puncture vine Tribulus terrestris 

cattle bush, meemeei, weeping pittosporum Pittosporum phylliraeoides 

cocaine tree Erythroxylum australe 

coffee bush Breynia oblongifolia 

comet grass Perotis rara 

common finger rush, common fringe-rush Fimbristylis dichotoma 

coolibah Eucalyptus coolabah 

coolibah grass Thellungia advena 

corkwood wattle Acacia bidwillii 

curly windmill grass Enteropogon acicularis 

currant bush, barroom bush, blackberry, kunkerberry Carissa ovata 

dark wiregrass Aristida calycina 

Dawson gum, blackbutt Eucalyptus cambageana 

dead-finish Archidendropsis basaltica 

desert bluegrass Bothriochloa ewartiana 

dog’s nuts, dysentery plant Grewia latifolia 

dogwood, creek wilga, gooramurra  Eremophila bignoniiflora 

emu apple, gruie Owenia acidula 

fairy grass, yakka grass Sporobolus caroli 

false sandalwood, budda, bastard sandalwood Eremophila mitchellii 

feathertop wiregrass Aristida latifolia 

firegrass, red spathe grass Schizachyrium fragile 

fireweed, variable groundsel Senecio lautus 

flannel weed Sida cordifolia 
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Appendix 12(b) – Vegetation species listed alphabetically by common name (continued) 

 
Common Name Scientific Name 

forage sorghum, grain sorghum Sorghum bicolor 

forest bluegrass Bothriochloa bladhii subsp. bladhii 

fuchsia bush, native fuchsia Eremophila maculata 

ghost gum Corymbia dallachyana 

gilgai grass Panicum subxerophilum 

golden beard grass Chrysopogon fallax 

green panic Panicum maximum var. trichoglume 

gum-topped bloodwood, variable-barked bloodwood Corymbia erythrophloia 

gum-topped box, grey box Eucalyptus moluccana 

gum-topped ironbark Eucalyptus decorticans 

heath myrtle Micromyrtus capricornia 

Indian siris Albizia lebbeck 

ironwood Acacia excelsa 

kangaroo grass Themeda triandra 

knottybutt grass Paspalidium constrictum 

kurrajong Brachychiton populneus 

lancewood Acacia shirleyi 

large-fruited orange thorn Citriobatus spinescens 

leafy nineawn Enneapogon polyphyllus 

Leichhardt bean, bean bush Cassia brewsteri 

lemon-scented gum, spotted gum Corymbia citriodora 

lignum Muehlenbeckia cunninghamii 

limebush, wild lime Eremocitrus glauca 

long-fruited bloodwood Corymbia clarksoniana 

many headed wiregrass Aristida caput-medusae 

mimosa bush, prickly wattle Acacia farnesiana 

Moreton Bay ash, carbeen Corymbia tessellaris 

mountain coolibah Eucalyptus orgadophila 

mountain wanderrie grass Eriachne mucronata 

myrtle tree Canthium oleifolium 

nardoo Marsilea hirsuta 

narrow leaf bumble-tree Capparis loranthifolia 

narrow-leaved bottle tree, Queensland bottle tree Brachychiton rupestris 

narrow-leaved ironbark Eucalyptus crebra 

narrow-leaved white mahogany Eucalyptus tenuipes 

native millet, windmill grass, umbrella grass Panicum decompositum 

nelia, miljee Acacia oswaldii 

nipan Capparis lasiantha 

paddock love grass Eragrostis leptostachya 

paper barked teatree Melaleuca nervosa 

parkinsonian, Jerusalem thorn Parkinsonia aculeata 

parthenium weed Parthenium hysterophorus 

pigweed, purslane Portulaca oleracea 

pilliga, glory wattle, Kogan wattle Acacia spectabilis 

pitted bluegrass Bothriochloa decipiens subsp. decipiens 

poplar box, bimble box Eucalyptus populnea 

prickly couch Enneapogon lindleyanus 

purple pidgeon grass Setaria incrassata 

purple wiregrass Aristida ramosa 

purpletop chloris Chloris inflata 
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Appendix 12(b) – Vegetation species listed alphabetically by common name (continued) 

 

Common Name Scientific Name 

Queensland bluegrass Dichanthium sericeum subsp. sericeum 

Queensland peppermint, bendo Eucalyptus exserta 

quinine tree Petalostigma pubescens 

rat's tail grass Sehima nervosum 

red ash, soap tree Alphitonia excelsa 

red bauhinia, Queensland ebony, pegunny Lysiphyllum carronii 

red Flinders grass Iseilema vaginiflorum 

red natal grass Melinis repens 

rhodes grass Chloris gayana 

river red gum Eucalyptus camaldulensis 

rosewood Acacia rhodoxylon 

ruby saltbush, barrier saltbush Enchylaena tomentosa 

sabi grass Urochloa mosambicensis 

sally wattle, cooba Acacia salicina 

sandalwood, plumwood Santalum lanceolatum 

scrub holly, scrub boonaree Alectryon diversifolius 

scrub leopardwood Flindersia dissosperma 

sesbania pea, horse bean Sesbania cannabina 

shrubby stylo Stylosanthes scabra 

silky browntop Eulalia aurea 

silver-leaved ironbark Eucalyptus melanophloia 

silver oak  Grevillea parallela 

slender chloris, small chloris Chloris divaricata 

small burr grass, tick grass Tragus australianus 

small-leaved cottonbush Maireana microphylla 

soft roly-poly Salsola kali 

spiny mudgrass Pseudoraphis spinescens 

sticky hopbush Dodonaea viscosa 

summer grass Digitaria ciliaris 

swamp mahogany, swamp box Lophostemon suaveolens 

tableland couch Calyptochloa gracillima 

umbrella canegrass Leptochloa digitata 

vine tree, supplejack Ventilago viminalis 

water couch Paspalum distichum 

weeping teatree Melaleuca leucadendra 

white flowered bauhinia, Hooker’s bauhinia, pegunny Lysiphyllum hookeri 

white speargrass Aristida leptopoda 

whitewood Atalaya hemiglauca 

wilga Geijera parviflora 

windmill grass Chloris truncata 

windmill grass Enteropogon ramosus 

woodland love grass  Eragrostis sororia 

yabila grass Panicum queenslandicum 

yapunyah, napunyah, Thozet’s box Eucalyptus thozetiana 

yellow rattlepod Crotalaria mitchellii 

yellowwood Terminalia oblongata 
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