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APPENDIX 1. Individual named Permian and Triassic paleosols in the Sydney Basin, Australia

Measured section Section  Paleosol Name

Level (m)
Coal Cliff 17.5 type Imperial clay
Wybung Head 19.8 type Birdie coal
Coal Cliff 19.8 Birdie coal
Wybung Head 20.2 type Wybung silty clay
Coal CIliff 20.2 Wybung clay
Wybung Head 20.6 type Frazer clay.
Wybung Head 30.0 type Bongon clay
Wybung Head 30.3 Frazer clay thin surface phase
Wybung Head 315 Bongon clay eroded phase
Wybung Head 322 Frazer clay
Coxs Gap 325 type Kerrabee clay
Coxs Gap 333 type Wollemi clay

Coxs Gap 339 type Cox clay




APPENDIX 2. Description of the paleosol type profiles

Depth  Hz Rock Other features Micromorphology Contact
(em)
t)pe Birdie coal paleosol at Wybung Head
- Claystone Dark olive gray Common coal chips black (5Y- Agglomeroplasmic inund-  Abrupt
breccia 2.5/2); fine root traces and joint ulic, with scattered illuv-  smooth to
above stain yellowish brown (10YR- iation argillans
5/6); noncalcareous
0 O Coal Black (5Y2.5/2) Banded with bright and dull Unistrial porphryoskelic =~ Abrupt
layers, some small (2-7 mm) undulic: few angular clay- wavy (*10
claystone clasts yellowish brown stone clasts in upper 20  cm over 80-
(10YRS5/6): noncalcareous cm only 120 cm) to
126 A Silty Dark gray (5Y4/1) Common black (5Y2.5/1) carb- Unistrial mosepic Gradual

claystone

134 Bw Clayey
siltstone

208 C Coarse-
grained
sandstone,
with shaley
interbeds

t}pe Bongon clay paleosol at Wybung Head
Greenish gray

Fine-
grained
sandstone
above

0 A Silty
claystone

3 A Fine sandy Olive gray (5Y5/2)

siltstone

8 A Carbonac- Dark greenish gray
eous silty  (5Y4/1)

claystone

Gray (5Y5/1)

Gray to light gray

Olive (5Y5/3)

onaceous roots of Vertebraria up agglomeroplasmic, with

to 3 cm diameter; few carbon-
ized logs up to 118 mm wide

and 3 mm thick; joint stain

yellowish brown (10YR5/6);

noncalcareous

Common black Vertebraria as
above, taper to only 12 mm
diameter in lower part: platy
peds and discontinuous slicken-

sides; clear relict beds of
sandstone; noncalcareous

Shaley interbeds of gray (5Y-
5/1); grains white (5Y8/1), dark
gray (5Y4/1) and black (5Y-
2.5/1; joint stain yellowish brown

(10YR5/4); noncalcareous

Massive to weakly bedded; joint

stain dark yeliowish brown

(10YR4/6); weakly calcareous

Common root traces up to 2
mm diameter of light olive gray
(5Y6/2); indistinct platy peds;

noncalcareous

Common root traces of light
olive gray (5Y6/2); mangans of
yellowish brown (10YRS5/8);
mottles from siderite oxidation
of strong brown (7.5YR5/6);

noncalcareous

Common root traces up to 3

common carbonized org-
anic matter and very
poorly sorted rock
fragments; lesser quartz
and feldspar.

Unistrial mosepic inter-
textic; abundant rock
fragment grains, few
opaque and quartz;
common organans and
argillans

Silasepic in sandy horizons,

insepic in shaley horizons;
granular with abundant
rock fragments

Silasepic intertextic; lithic
sandstone, with local dis-
placive siderite cement

Agglomeroplasmic clino-
bimasepic; with varvelike

relict bedding, disrupted by

ferruginized root traces
Silasepic granular, with
abundant rock fragments
in weakly ferruginized
siderite cement

Porphyroskelic clino-

mm diameter of very dark gray bimasepic, with sideritic

(5Y3/1); fine blocky peds

root traces within sesqui-

defined by slickensided clay skins organans; common rock
of dark greenish gray (5GY4/1); fragments, some quartz,

noncalcareous

feldspar, siderite

irregular to

Gradual
wavy to

Gradual
smooth to

Abrupt
wavy (load
casts +6-8
cm by 12-
15 cm) to
Clear
smooth to

Abrupt
smooth
to

Gradual
wavy (£ 5
cm) to
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APPENDIX 2. continued

Depth Hz Rock Color Other features Micromorphology Contact
(cm)
type Bongon clay paleosol at Wybung Head continued
34 Bg Claystone Bluish gray (5G5/1) Common root traces up to 5 Porphyroskelic to mosepic Gradual
mm diameter of dark brown agglomeroplasmic, with smooth to
(7.5YR3/2); irregular mottles 2- siderite filled sesqui-
3 cm across of brown to dark  organans after root traces
brown (7.5YR4/2); coarse as above; common rock
blocky angular peds, defined by fragments, quartz and
discontinuous slickensided clay  feldspar
skins: noncalcareous
52 C Siltstone  Olive gray (5Y5/2) Shaley interbeds dark olive gray Insepic agglomeroplasmic, Abrupt
with shale (5Y3/2); silty laminae and wavy few clay skins; common smooth to
interbeds bedding; non-calcareous rock fragments
type Cox clay paleosol at Coxs Gap
- Siltstone  Light gray (5Y7/1) Shaley laminae dark gray Insepic intertextic with Abrupt
above (5Y4/1) and sideritic layers common rock fragments  smooth to
oxidized to brown (7.5YR5/2)  and opaque grains; some
and strong brown (7.5YR5/6);  opaque mottles
noncalcareous
0 A Carbonace Dark grayish brown Common root traces and coal ~ Mosepic to clinobimasepic Gradual
ous silty  (2.5Y4/2) chips of black (5Y2.5/1); platy  agglomeroplasmic, with irregular
claystone peds indistinct; noncalcareous  laminated argillans and (% 8 cm) to
ferruginized root traces
18 AB Clayey Grayish brown Common root traces of very Agglomeroplasmic clino-  Gradual
medium- (2.5Y5/2) dark grayish brown (2.5Y5/2)  bimasepic, with opaque highly
grained and sand-sized sphaerosiderite  neosesquans on ped faces irregular to
sandstone oxidized to reddish brown and around sphaerosiderite
(5YR4/3); some grains very dark and some opaque mottles
gray (5Y3/1); coarse angular
blocky peds; noncalcareous
28 Bg Medium- Weak red (10R4/2) Common drab-haloed root Agglomeroplasmic mo- Gradual
grained traces light olive gray (5Y6/2)  sepic, with common sand- smooth to
sandstone and pyrolusite dendrites black  sized clasts and equant
(5Y2.5/1); indistinct relict opaque mottles
bedding; noncalcareous
54 C Medium- Weak red (10R4/2) Indistinct relict bedding, Agglomeroplasmic insepic Abrupt
grained noncalcareous common rock fragments  smooth to
sandstone
type Frazer clay paleosol at Wybung Head
Coarse-  Gray (5Y5/1) Sand grains strong brown (7.5- Intertextic silasepic; a Abrupt
grained YR4/6), olive (5§Y5/3), white poorly sorted sandstone  smooth to
sandstone (5Y8/2); pebbles to 18 cm red- with abundant rock
above dish brown (S5YR4/4) and very  fragments, and common

dark gray (5Y3/1) chert, and

pale ofive (5Y6/4) mafic volcanic
fragments; trough cross bedding;

basal contact ferruginized
brownish yellow (10YR6/8);
noncalcareous

quartz and opaque grains




APPENDIX 2. continued

Depth  Hz Rock Color Other features Micromorphology Contact
(cm)
type Frazer clay at Wybung Head continued
(8] A Silty Otive gray (5Y4/2) Root traces to 3 mm diameter Agglomeroplasmic mo- Gradual
claystone dark grayish brown (2.5Y3/2),  sepic, with thick laminated smooth to
weathering pinkish gray (7.5YR- clay skins after root traces
6/2); coarse blocky angular peds common rock fragments,
and joints stained brownish yell- some quartz and feldspar
ow (10YRS5/8); noncalcareous
9 C Silty fine- Gray (5Y5/1) Common root traces up to 6 Intertextic insepic, poorly  Abrupt
grained mm diameter dark grayish sorted, with scattered smooth to
sandstone brown (2.5Y4/2), weathering as laminated clay skins;
above; laminae and joints common rock fragments,
stained strong brown (7.5YR-  some quartz
5/8); noncalcareous
25 C Sandy Olive gray (5Y5/2) Laminae of fine-grained sand- Intertextic insepic, with few Gradual
siltstone stone light gray (5Y7/1); relict  laminated clay skins; smooth to
wavy bedding; noncalcareous abundant rock fragments
type Impenal clay paleosol at Coalcliff
Fine- Light gray (5Y7/2) Shale interbeds and laminae Agglomeroplasmic insepic Abrupt
grained very dark gray (5Y4/1); common unistrial; common rock smooth to
sandstone ripple marks and scour-and-fill; fragments, some quartz
noncalcareous and feldspar
0 A Shaley Very dark gray Common black (5Y3/1) fine Intertextic argillasepic Gradual
siltstone  (5Y4/1) root traces and disrupted unistrial, with varvelike smooth to
laminae of gray (5Y5/1) graded laminae
siltstone; common horsetails
(Paracalamites australis) and
rare fragments of Glossopteris;
noncalcareous
3 A Silistone  Very dark gray Root traces and silty laminae as Intertextic argillasepic Abrupt
(5Y4/1) above; indistinct platy peds; unistrial, with varvelike smooth to
N noncalcareous graded laminae
15 C Medium- Gray to light gray Common ripple marks and wavy Granular silasepic, with  Abrupt
grained (5Y6/1) beds; shaley interbeds of dark  abundant rock fragments, smooth to
sandstone gray (5Y4/1); grains of white ~ common quartz and
(5Y8/1) and dark gray (5Y4/1); opaque grains
noncalcareous
t)pe Kerrabee clay paleosol at Coxs Gap
-  Fine- Weak red (10R5/2) Crude relict bedding; common Agglomeroplasmic mo- Abrupt
grained jron-manganese nodules of red- sepic; with common sider- smooth to
sandstone dish black (10R2.5/1) to 1 cm in ite-filled cracks; opaque
size, some oxidized from nodules and neosesquans.
siderite; noncalcareous
0 A Silty Weak red (10R5/2) Abundant drab-haloed root Porphryoskelic mosepic, ~ Gradual
claystone traces to 3 cm across of olive  with peds defined by smooth to
gray (5Y5/2); common smail nearly opaque neosesquans
(less than 3 mm) nodules of and quasisesquans

reddish brown (5YR4/3); fine
blocky pods; noncalcareous
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APPENDIX 2. continued

Depth  Hz Rock Color Other features Micromorphology Contact
(cm)
type Kerrabee clay continued
6 Co Clayey Weak red (10R5/2) Common irregular fine root Agglomeroplasmic insepic; Gradual
siltstone traces of light brownish gray with common opaque irregular to
(2.5Y6/2) and some burrows up mottles and scattered clay
to 6 mm diameter of reddish skins
brown (5YR4/3); thick relict
beds of silty fine-grained
sandstone; noncalcareous
47 C Medium light gray (5Y7/1) Flaggy bedding and ripple marks Granular silasepic, with Abrupt
grained common; some pyrolusite abundant rock fragments, smooth to
sandstone dendrites of black (5Y2.5/1); some weathered before
noncalcareous deposition, common quartz
' and opaque grains
type Wollemi clay paleosol at Caxs Gap .
Medium- Weak red (10R4/2) Indistinct relict bedding, Agglomeroplasmic insepic Abrupt
- grained noncalcareous with common rock frag-  smooth to
sandstone ments, some quartz, feld-
above spar and opaque grains
0 A Silty Reddish brown Abundant drab-haloes 2-3 mm  Porphryoskelic clino- Gradual
Claystone (5YR4/3) wide of light olive gray (5Y6/2) bimasepic, common sider- irregular to
around root traces up to 4 mm itic siltstone filled sesqui-
diameter; medium blocky organans after root traces;
subangular peds defined by opaque mottles; some
slickensided clay skins; thick laminated clay skins
noncalcareous
9 Bw Silty Dusky red Common drab-haloed root Agglomeroplasmic clino-  Gradual
claystone  (10R3/2) traces of light olive gray bimasepic, common clay- irregular to
(5Y6/2); indistinct platy peds; filled tubules after root
noncalcareous traces; opaque mottles
59 Cg Fine- Weak red (10R5/2) Crude relict bedding; common  Agglomeroplasmic mo- Abrupt
grained iron-manganese nodules of sepic; with common sider- smooth to
sandstone reddish black (10R2.5/1) up to 1 ite filled cracks; opaque
cm in size, some of them nodules and neosesquans.
oxidized from siderite;
noncalcareous
type Wybung clay paleosol at Wybung Head
- Medium- Light gray (5Y7/1) Prominent relict bedding; Granular silasepic, with Abrupt
grained mottles yellowish brown (10YR- abundant sand-size rock ~ smooth to
sandstone 5/4); grains dark gray (5Y4/1), fragments, many with
above white (5Y8/1); basal ferruginized clayey and oxidized rims
surface strong brown (7.5YR-  that predate deposition
5/6); noncalcareous
0 A Siltstone  Grayish brown Root traces to 3 mm diameter  Agglomeroplasmic Gradual
(2.5Y5/2) olive brown (2.5Y4/4); indistinct mosepic, with sesqui- irregular to

clay skins dark grayish brown  organans after fossil plant
(2.5Y4/2) define fine subangular debris; common rock
blocky peds; noncalcareous fragments and quartz




APPENDIX 2. continued

Depth  Hz Rock Color Other features Micromorphology Contact
(cm) -
type Wybung paleosol continued
11 Bw Clayey Dark grayish brown Common root traces of olive Agglomeroplasmic mo- Gradual
siltstone  (2.5Y4/2) brown (2.5Y4/2) and clay skins sepic, with scattered clay  smooth to
of very dark grayish brown skins and disrupted
(2.5YR3/2), defining fine bedding; common rock
subangular blocky peds; joint ~ fragments, quartz; inter-
stain strong brown (7.5YR5/6); textic silasepic metagrano-
non-calcareous tubules after burrows
29 C Claystone Dark olive gray Common coal chips black Agglomeroplasmic Abrupt
breccia (5Y372) (5Y2.5/2); fine root traces and  inundulic, with scattered  smooth to
above sesquans along joints of illuviation argillans
yellowish brown (10YR5/6);
noncalcareous

Note: Descriptive terminology is after Brewer (1976), Munsell Color Company (1975) and Soil Survey Staff (1990).
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APPENDIX 3. Munsell colors of selected Permian and Triassic paleosols in the Sydney Basin, Australia

Paleosol Hoz. Spem.#  Fresh Color Minor Colors
Coalcliff section
sandstone, 0.2 m - - gray (5Y5/1) -
sandstone, 0.5 m - - gray 5Y5/1) -
sandstone, 1.2 m - - light brownish gray carbonaceous streaks very dark gray (5Y3/1)
(2.5Y6/2)
Imperial, 1.8 m A - very dark gray (5Y3/1) root traces black (5Y2.5/1)
C - very dark gray (5Y3/1) sandy ripple marks gray (5Y5/1)
sandstone, 2.7 m - - light gray (2.5Y7/2) claystone clasts very dark gray (5Y3/1), quartz
pebbles gray (5Y5/1); iron stain yellowish brown
(10YRS5/8)
siltstone, 3.7 m - - dark grayish brown -
(2.5Y4/2)
sandstone, 4.5 m - - light gray (5Y7/2) -
sandstone, 5.5 m - - light gray (5Y7/2) -
siltstone, 6.2 m - - very dark gray (5Y3/1) -
sandstone, 6.6 m - - light gray (5Y7/1) siltstone interbeds very dark gray (5Y3/3); iron stain
dark yellowish brown (10YR4/4)
sandstone, 7.2 m - - light gray (5Y7/1) - '
siltstone, 7.5 m - - very dark gray (5Y3/1) sandy laminae of light gray (5Y7/1)
sandstone, 7.7 m - - light gray (5Y7/1) quartz clasts white (5Y8/1)
siltstone, 8 m - - very dark gray (5Y3/1) sandy ripple marks (5Y7/1)
sandstone, 82 m - - light olive brown ferruginized base dark yellowish brown (10YR4/6)
(2.5Y5/4)
siltstone, 8.3 m - - very dark gray (5Y3/1) sandy laminae light gray (5Y7/1)
sandstone, 85 m - - light brownish gray iron stain dark yellowish brown (10YR4/4)
(2.5Y6/2)
siltstone, 8.7 m - - dark gray (5Y4/1) sandy ripple marks light gray (5Y7/1)
sandstone, 9.3 m - - light brownish gray carbonaceous laminae dark grayish brown (2.5Y3/2)
(2.5Y6/2)
siltstone, 9.5 m - - grayish brown (2.5Y52) -
sandstone, 9.7 m - - light brownish gray claystone clasts dark olive gray (5Y3/2) and light
(2.5Y6/2) yellowish brown (10YR6/6) :
shale, 10 m - - dark gray (5Y4/1) siltstone interbeds gray (5Y5/1)
Birdie, 12 m 0] R1704, black (5Y2.5/1) joint stain strong brown (7.5YRS5/6)
R1705
A R1706, very dark gray (5Y3/1) Vertebraria black (5Y2.5/1)
R1707
Bw R1708, dark gray (5Y4/1) joint stain yellowish brown (10YRS5/6)
R1709,
R1710
C R1711,  dark gray (5Y4/1) sandstone interbeds (2.5Y5/2)
R1712
sandstone, 125 m - R1703 light gray (5Y7/2)

sandstone, 13.5 m
shale, 152 m

sandstone, 15.5 m

grayish brown (2.5Y5/2)
dark gray (5Y4/1)

light gray (2.5Y7/2)

clasts very dark gray (2.5Y3/1), olive gray (5Y5/2)
and brown (7.5YR5/4)

carbonaceous debris black (5Y2.5/1), mica light gray
(5Y712)




APPENDIX 3. Munsell colors continued

Paleosol Hoz. Spem.# Fresh Color Minor Colors
type Imperial clay A R1699  very dark gray (5Y4/1) silty laminae gray (5Y5/1), root traces black (5Y3/1)
C R1700  gray (5Y5/1) shale interbeds very dark gray (5Y4/1)
- R1701 gray to light gray (5Y6/1) clasts of white (5Y8/1) and dark gray (5Y4/1); shale
interbeds gray (5Y5/1)
- R1702  gray to light gray (SY6/1) shale interbeds gray (5Y5/1) and dark gray (5Y4/1)
- - gray to light gray (5Y6/1) -
Birdie coal,20m O R1690, black (5Y2.5/1) joint stain light olive brown (2.5Y5/6)
R1691,
R1692,
R1693,
R1688
A R1694  black (5Y2.5/1) joint stain brownish yellow (10YR6/6) and dark
yellowish brown (10YR4/4)
Bw R1695, dark gray (5Y4/1) Vertebraria black (5Y2.5/1), joint stain dark
R1696 . yellowish brown (10YR3/4)
C R1697  gray (SY5/1) silstone interbeds light gray (5Y7/1)
- R1698  dark gray (5Y4/1) sandstone interbeds and ripple trains light gray
(25Y712)
conglom., 20 m - R1689  brownish yellow siderite pebbles dark grayish brown (2.5Y4/2), with
(10YR6/6) weathering rinds yellowish brown (10YR5/8); other

clasts yellow (2.5Y8/6) and white (2.5Y8/2);
sandstone matrix light gray (5Y7/2) with grains of
white (5Y8/2) and olive gray (5Y5/2)

Wybung clay A R1682,  gray to light gray (5Y6/1) root traces and clay skins very dark gray (5Y3/1)
R1683
Bw R1684, gray (5Y5/1) sphaerosiderite reddish brown (SYR4/3) and brown
R1685 (7.5YR5/4)
C R1686 dark grayish brown sphaerosiderite brown (7.5YR5/4)
(2.5Y4/2)
C R1687  black (5Y2.5/1) -
sandstone, 21 m - - gray (5Y5/1) shale interbeds dark gray (5Y6/1); siderite nodules
and bands dark brown (7.5YR3/2), weathering
N T strong brown (7.5YR5/6) _
sandstone, 22 m - - gray (5Y5/1) - o
conglom.23.5m - - gray (5Y5/1) siderite nodules very dark gray (5Y7/3), with inner
weathering rind very dark gray (5YR3/4), outer rind
(7.5YR4/6)
sandstone, 25 m - - gray to light gray (5Y6/1) grains light gray (5Y7/1), very dark gray (5Y3/1),
reddish brown (5YR4/3)
sandstone, 26 m - - gray to light gray (5Y6/1) laminae very dark gray (5Y3/1)
sandstone, 26.5 m - - gray to light gray (5Y6/1) laminae brown to dark brown (7.5YR4/2)
claystone, 27 m - - gray (5Y7/1) inner weathering rind brownish yellow (10YR6/6),
outer rind reddish brown (5YR4/4)

shale, 27.5 m gray (5Y5/1) sideritic bands gray (5Y4/1), with inner weathering
rind brownish yellow (10YR6/6) and outer rind of
strong brown (7.5YR4/6)

dark gray (5Y4/1) grading down to gray (5Y5/1), siderite bands gray

(5Y4/1), weathering brownish yellow (10YR6/6)

shale, 27.7
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APPENDIX 3. Munsell colors continued

Paleosol Hoz. Spem.#  Fresh Color Minor Colors
siltstone, 282 m - - gray (5Y5/1) clayey siltstone interbeds dark gray (5Y4/1), sideritic
claystone gray (5Y5/1), with weathering rind
brownish yellow (10YR6/6) and strong brown
v (2.5YR4/6)
siltstone, 287 m - - dark gray (5Y4/1) siderite bands gray (5Y5/1),with inner weathering
rind brownish yellow (10YR6/6)and outer rind
strong brown (7.5YR5/6)
sandstone, 29 m - - light gray (5Y7/1) siderite band yellowish brown (10YR5/6)
claystone, 292 m - - dark gray (5Y4/1) siderite band yeliowish brown (10YR5/6)
sandstone, 29.5 m - - light gray (5Y7/1) carbonaceous laminae brown to dark brown
(7.5YR4/4)
shale, 30 m - - gray (5Y5/1) siderite band gray (5Y5/1), weathering dark
yellowish brown (10YR4/4)
sandstone, 303 m - - light gray (5Y7/1) shale interbeds gray to light gray (5Y6/1), siderite
band gray (5Y7/1), weathering yellowish brown
(10YR5/6)
shale, 30.7 m - - gray (5Y5/1) siderite bands gray (5Y5/1), inner weathering rind
brown (10YR5/3)and outer rind strong brown
(7.5YR4/6)
sandstone, 31.3 m - - gray to light gray (5Y6/1) laminae strong brown (7.5YR4/6)
siltstone, 31.5m - - gray (5Y5/1) -
sandstone, 31.7m - - gray to light gray (5Y6/1) -
siltstone, 318 m - - gray (5Y5/1) -
sandstone, 32 m - - gray to light gray (5Y6/1) -
Frazer,324m . A R1904 dark gray (5Y4/1) root traces very dark gray (5Y3/1)
Bongon, 33.6m A R1913,  very dark gray (5Y3/1) root traces black (5Y2.5/1)
R1914
Bw R1915,  gray (5Y5/1) root traces very dark gray (5Y3/1)
R1916
Bw R1917,  gray (5Y5/1) mottles brown to dark brown (7.5YR4/2)
C R1918, gray (5Y5/1) siderite nodules and bands weathering yellowish
R1903 brown (10YR5/6)
Frazer,33.8m A R1910,  dark gray (5Y4/1) -
R1911
R1912  gray (5Y5/1) laminae gray to light gray (5Y6/1), siderite nodules
dark gray (5Y4/1), weathering to yellowish brown
(10YRS5/6)
Frazer, 343 m A R1906  dark gray (5Y4/1) root traces very dark gray (5Y3/1)
C R1907 gray (5Y5/1) laminae and siderite nodules dark gray (5Y4/1),
weathering yellowish brown (10YR5/4)
- R1908,  gray to light gray (5Y6/1) -
R1909
siltstone, 344 m - R1905 gray to light gray (5Y6/1) laminae and joint stain dark yellowish brown
: (10YR4/4), sideritic lower part gray (5Y5/1),
weathering yellowish brown (10YR4/4)
shale, 34.7 m - - dark gray (5Y4/1) siderite bands dark gray (5Y4/1), weathering
yellowish brown (10YR5/4)
Frazer, 349 m A - gray (5Y5/1) root traces dark yellowish brown (10YR4/4)

shale, 352 m

dark gray (5Y4/1)




APPENDIX 3. Munsell colors continued
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Paleosol Hoz. Spem.# Fresh Color Minor Colors
shale, 355 m - - gray (5Y7/1) siderite bands gray (5Y5/1), weathering yellowish
brown (10YR5/4)
sandstone, 35.8 m - - gray (5Y5/1) sideritic base weathered yellowish brown (10YR5/6)
Frazer, 36.2 m - - dark gray (5Y4/1) root traces very dark gray (5Y3/1)
sandstone, 364 m - - light gray (5Y6/1) sideritic stain brown (7.5YR5/4)
Bongon,375m A - olive gray (5Y4/2) root traces and plant debris brown to dark brown
(7.5YR4/2)
Bw - light olive gray (5Y5/2) mottles brown to dark brown (7.5YR4/2)
C - olive gray (5Y5/2) -
sandstone, 37.7m - - light gray (5Y7/1) sideritic stain brownish yellow (10YR6/6)
Bongon, 387m A - greenish gray (SGY6/1)  root traces light gray (5Y7/1), mottles brown
(7.5YRS5/4)
Bw - greenish gray (5G'Y5/1)  root traces light gray (5Y3/1), mottles brown
(75YR5/4)
C - gray (5Y5/1) root traces light gray (5Y7/1), sphaerosiderite brown
(1.5YR5/4) »
sandstone, 388 m - - dark gray (5Y4/1) grains very dark gray (5Y3/1); sideritic stain
weathering brown to dark brown (7.5YR4/2)
Frazer, 39.1 m A - gray (SY7/1) root traces dark gray (5Y4/1)
shale - - gray (5Y5/1) sideritic bands dark gray (5Y4/1), weathering
brownish yellow (10YR6/6)
Frazer, 39.8 m A - gray (5Y5/1) root traces light brown (7.5YR4/4), siltstone
laminae light gray (5Y7/1)
sandstone, 40 m - - dark gray (5Y4/1) -
Frazer, 403 m A - very dark gray (5Y3/1) root traces black (5Y2.5/1) and gray to light gray
(5Y6/1)
C - gray (5Y7/1) -
siltstone, 404 m - - gray (5Y5/1) siderite bands dark gray (5Y4/1), weathering brown
(7.5YR3/4)
sandstone, 408 m - - gray to light gray (5Y6/1) -
siltstone, 41.2m - - gray (5Y5/1) Co-
sandstone, 41.3 m - - gray to light gray (5Y6/1) -
shale, 41.4 m - - "dark gray (5Y3/1) siltstone laminae gray to light gray (5Y6/1)
Frazer, 41.6 m A - dark gray (5Y4/1) root traces black (5Y2.5/1)
C - gray to light gray(5Y6/1) -
sandstone, 41.8 m - - light gray (5Y7/1) -
Frazer, 42.6 m A - dark gray (5Y4/1) root traces very dark gray (5Y5/1)
C - gray (5Y5/1) siderite nodules gray(5Y5/1), weathering yellowish
brown (10YR5/6)
siltstone, 427 m - - gray (5Y5/1) siltstone ripple trains grayish brown (2.5Y5/2)
siltstone, 43 m - - gray to light gray (5Y6/1) -
Wybung Head section
conglom.,0.2m - - greenish gray (5G6/1) pebbles of red (2.5YR4/6) jasper, greenish gray
(5GY5/1) conglomerate, grayish green (5G4/2)and
very dark gray (5Y3/1) chert, light gray (2.5Y17/2)
tuff, and light gray (5Y7/1) vein quartz
sandstone, 1 m - - greenish gray (5GY6/1)  fossil logs black (5Y2.5/1) and dark yellowish brown

~ (10YRG6/6)
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APPENDIX 3. Munsell colors continued

Spem.#  Fresh Color

Paleosol Hoz. Minor Colors
conglom., 1.7 m - - greenish gray (5GY6/1) -
conglom,, 2.7 m - - greenish gray (5GY6/1) -
sandstone, 3.3 m - - greenish gray (5GY6/1) -
conglom., 4 m - - greenish gray (5GY6/1) -
conglom., 5 m - - greenish gray (5GY6/1) -
sandstone, 5.7 m - - greenish gray(5GY6/1) grains of white (5Y8/1) and dark gray (5Y4/1);
pebbles red (2.5YR4/6) jasper, very dark gray
(2.5Y3/1) chert, white (2.5Y8/2) tuff and white
(5Y8/1) vein quartz
conglom., 6.7m - - bluish gray (5G5/1) pebbles of dark red (2.5YR5/6) jasper, olive gray
(5Y4/2) sandstone and dark greenish gray (SBG4/1)
chert
sandstone, 8.7 m - - greenish gray (5G6/1) -
conglom,, 9.2 m - - bluish gray (5G5/1) -
conglom., 102 m - - bluish gray (5G5/1) -
conglom,, 11.2m - - bluish gray (5G5/1) -
conglom, 11.7m - - bluish gray (5G5/1) pebbles dark red (2.5YR3/6) jasper, olive gray
(5Y4/2) and brown to dark brown (7.5YR4/2)
sandstone, white (10YRS8/2) tuff, bluish gray
(5G5/1) conglomerate and very dark gray (2.5Y3/1)
sandstone, 13.7m - - greenish gray (5G6/1) grains white (5Y8/1) and black (5Y2.5/1); fossil logs
dark brown (7.5YR3/2)
conglom., 142m - - bluish gray (5G5/1) -
sandstone, 147 m - - greenish gray (SGY5/1)  grains white (5Y8/1)and black (5Y2.5/1)
conglom., 15.7m - - greenish gray (5GY5/1) -
sandstone, 16 m - - greenish gray (5Y5/1) pebbles dark greenish gray (5Y4/1)
sandstone, 16.7m - - greenish gray (5Y5/1) -
type Birdie coal O R1668, black (5Y2.5/1) cleat stain yellowish brown (10YR5/6)
R1669,
R1670
A R1671,  dark gray (5Y4/1) Vertebraria black (5Y2.5/1)
R1672
Bw R1673, gray (5Y5/1) Vertebraria black (5Y2.5/1)
R1674
C R1675,  gray (5Y5/1) Vertebraria black (5Y2.5/1); sandstone interbeds
R1676, gray to light gray (5Y6/1)
R1677 ‘
- R1678,  gray to light gray (SY6/1) grains white (5Y8/1) and dark gray (5Y4/1); plant
R1679, debris black (5Y2.5/1); shale interbeds (5Y5/1);
R1680 joint stain yellowish brown (10YR5/4)
type Wybung silty A R1662,  grayish brown (2.5Y5/2)  root traces olive brown (2.5Y4/4); clay skins dark
clay R1663 grayish brown (2.5Y4/2)
Bw R1664, dark grayish brown root traces olive brown (2.5Y4/4); clay skins very
R1665  (2.5Y4/2) dark grayish brown (2.5YR3/2); joint stain strong
brown (7.5YR5/6)
C R1666, dark olive gray (5Y3/2) coal chips black (5Y2.5/2); joint stain yellowish
R1667 brown (10YR5/6)
type Frazer clay A R1657  olive gray (5Y4/2) root traces very dark grayish brown (2.5Y3/2),

weathering pinkish gray (7.5YR6/2); outcrop stain
brownish yellow (10YR5/8)
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Paleosol Hoz.  Spem.# Fresh Color Minor Colors
& R1658, gray (5Y5/1) root traces dark grayish brown (2.5Y4/2),
R1659 weathering purplish gray (7.5YRG6/2); iron stained
laminae strong brown (7.5YR5/8)
- R1660  olive gray(5Y5/2) weathering rind yellowish brown (10YRS5/6)
- R1661  light gray (5Y7/1) grains white (5Y8/1) and dark gray (5Y4/1); mottles
yellowish brown (10YR5/4)
sandstone, 209 m - R1656  gray (5Y5/1) grains white (5Y8/2), olive (5Y5/3), and strong
brown (7.5YR4/6); pebbles reddish brown (5YR4/4)
jasper, pale olive (5Y6/4) rock fragments and very
dark gray (5Y3/1) chert; basal iron stain brownish
yellow (10YR6/8)
sandstone, 21.7 m - - greenish gray (5GY6/1)  pebbles of strong brown (7.5YR4/6) jasper, white
(2.5Y8/1) and very dark gray (5Y3/1) vein quartz
sandstone, 233 m - - greenish gray (5GY6/1) -
congiom. 23.9 m - greenish gray (5GY6/1) pebbles red (2.5YR4/6) jasper, grayish green
(5G5/2) and very dark gray (5Y3/1) chert;
weathering brownish yellow (10YR6/6)
sandstone, 25.1 m - - greenish gray (SGY6/1)  weathering brownish yellow (10YR6/6)
sandstone, 264 m - - greenish gray (5GY6/1)  weathering brownish yellow (10YR6/6)
type Bongon clay A R1644  ofive (5Y5/3) root traces light olive gray (5Y6/2)
A R1645 olive gray (5Y5/2) root traces light olive gray (5Y6/2); mangans black
‘ (5Y2.5/1); joint stain yellowish brown (10YR5/8)
A R1646, dark greenish gray root traces very dark gray (5Y3/1); clay skins dark
R1647  (5Y4/1) greenish gray (5GY4/1)
Bw R1648,  bluish gray (5G5/1) root traces dark brown (7.5YR3/2); mottles brown
R1649, to dark brown (7.5YR4/2)
R1650
C R1651, oflive gray (5Y3/2) shale interbeds dark olive gray (5Y3/2)
R1652,
R1653
- R1654, light gray (5Y7/1) shale interbeds light olive gray (5Y6/2)
R1655
Frazer clay thin A R1642  olive (5Y5/3) weathering yellowish brown (10YR5/8)
surface phase C R1643  greenish gray (5GY5/1) -
Bongon clay A R1636  olive gray (5Y5/2) root traces dark olive gray (5Y3/2)
eroded phase A R1637  olive gray (5Y4/2) root traces dark olive gray (5Y3/2)
Bw R1638, dark olive gray(5Y3/2) clay skins dark brown (7.5YR3/2); sphacrosiderite
R1639 dark brown (7.5YR3/2) and dark yellowish brown
(10YR4/6)
& R1640  olive gray (5Y4/2) joint stain dark yellowish brown (10YR4/6)
- R1641  greenish gray (SGY5/1) -
Frazer clay A R1632  greenish gray (SGY5/1)  root traces dark grayish brown (2.5Y4/2)
’ A R1633  gray (5Y5/1) plant debris black (5Y2.5/1); silstone laminae gray
to light gray (5Y6/1)
C R1634  gray (5Y5/1) joint stain reddish brown (10YR5/8)
- R1635  greenish gray (5G6/1) -
sandstone, 323 m - R1631  greenish gray (5G6/1) weathering rind strong brown (7.5YR5/8)
sandstone, 32.7 m - - greenish gray (5GY6/1) -
Bongon,345m A - dark olive gray (5Y3/2)  root traces black (5Y2.5/2)
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Paleosol Hoz. Spem.#  Fresh Color Minor Colors
Bw - dark greenish gray root traces and clay skins dark olive gray (5Y3/2);
(5GY4/1) mottles brown to dark brown (7.5YR4/2)
C - greenish gray (5GY6/1)  shale interbeds greenish gray (5GY5/1)
Frazer, 342 m A - greenish gray (5GY5/1)  root traces brown (7.5YR5/2)
C - greenish gray (5GY6/1) root traces brown (7.5YR5/2)
conglom., 35 m - - pale brown (10YR6/3) pebbles of red (2.5YR4/8) jasper, very pale brown
(10YR7/3) tuff, and dark greenish gray (5GY4/1)
and dark olive gray (5Y7/3) chert
sandstone, 36 m - - pale brown (10YR6/3) -~ -
conglom., 372 m - - pale brown (10YR6/3) pebbles yellowish red (5YR4/6) jasper, olive gray
(5Y4/2) chert, very pale brown (10YR7/4) tuff, and
white (2.5Y8/1) vein quartz
sandstone, 382 m - - pale brown (10YR6/3) -
conglom., 395 m - - pale brown (10YR6/6) -
Coxs Gap section
siltstone, 0.3 m - - gray to light gray (5Y6/1) joint stain strong brown (7.5YR5/8)
sandstone, 0.5 m - - white(5Y8/1) plant debris laminae dark gray (5Y4/1)
sandstone, 1 m - - white (5Y8/1) -
sandstone, 1.3 m - - light gray (5Y7/1) silstone interbeds gray to light gray (5Y6/1)
sandstone, 2 m - - light gray (5Y7/1) -
Birdie coal, 3.8 m - black (5Y2.5/1) shale laminae brown (7.5YR5/2); weathering
brownish yellow (10YR6/6)
A - gray (5Y5/1) Vertebraria black (5Y2.5./1)
Bw - gray to light gray (5Y6/1) shale interbeds dark gray (5Y4/1)
: C - light gray (5Y7/1) -
sandstone, 4 m - - white (5Y8/1) -
sandstone, 5 m - - white (5Y8/1) -
Imperial, 5.8 m A - dark gray (5Y4/1) root traces very dark gray (5Y3/1); plant debris
black (5Y2.5/1)
sandstone, 6 m - - white (5Y8/1) grains gray (5Y5/1) and light brown (7.5YR6/4);
weathering rind yellow (10YR7/6)
sandstone, 7.3 m - - gray (5Y5/1) silstone interbeds dark gray (5Y4/1)
Imperial, 7.8 m A - dark gray (5Y4/1) plant debris black (5Y2.5/1)
C - light gray (5Y7/1) root traces very dark gray (5Y3/1)
siltstone, 8.3 m - - gray (5Y5/1) shale interbeds dark gray (5Y4/1)
Birdie coal, 94 m O - black (5Y2.5/1) weathering brown (7.5YR5/4)
A - dark gray (5Y4/1) Vertebraria light brown (7.5YR6/4)
Bw - gray (5Y5/1) shale interbeds dark gray (5Y4/1)
Birdie coal, 108 O - black (5Y2.5/1) shale interbeds grayish brown (10YR5/2);
m - weathering (7.5YR5/2) °
A - light brownish gray Vertebraria very dark grayish brown (10YR3/2)
(10YR6/2)
sandstone, 11m - - light gray (5Y7/1) -
sandstone, 125 m - - light gray (5Y7/1) -
sandstone, 14 m - - light gray (5Y7/1) -
siltstone, 145 m - - dark gray (5Y4/1) sandstone interbeds light gray to gray (5Y6/1)
sandstone, 15m - - light gray (5Y7/1) -
sandstone, 16 m - - light gray (5Y7/1) weathering yellowish brown (10YR5/6)

sandstone, 17 m

- white (5Y8/1)

weathering yellowish brown (10YR5/6)
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APPENDIX 3. Munsell colors continued

Paleosol Hoz. Spem.#  Fresh Color Minor Colors

siltstone, 173 m - - gray to light gray (5Y6/1) shale interbeds gray (5Y5/1)

conglom., 26.9 m

light gray (5Y7/1)

sandstone, 176 m - - white (5Y8/1) weathering yellowish brown (10YR5/6)
Birdie coal,20m O black (5Y2.5/1) claystone interbeds brown (7.5YR5/4); weathering
light brown (7.5YR5/4)
A white (5Y8/2) Vertebraria brown (7.5YRS5/2); interbeds of shale
light gray (2.5Y7/2); weathering pinkish gray
(1.5YR6/2)
Bw light brownish gray -
(2.5Y6/2)
Bw gray (5Y5/1) fossil logs black (5Y2.5/1)
Bw light brownish gray weathering light brown (7.5YR6/4)
' (2.5Y1712)
Bw light gray (5Y7/1) laminae dark grayish brown (10YR4/4)
Bw gray (5Y7/1) -
C white (5Y8/1) plant debris very dark gray (5Y3/1)
sandstone, 202 m - light gray (5Y7/1) siltstone interbeds gray (5Y5/1); quartz pebbles
white (5Y8/1); weathering light yellowish brown
(10YRG6/4)
Frazer,206m A gray (5Y5/1) root traces black (5Y2.5/1)
~siltstone, 20.7m - gray to light gray (5Y6/1) fossil leaves black (5Y2.5/1)
sandstone, 21 m - light gray (5Y7/1) plant debris black (5Y2.5/1)
Frazer, 21.7 m A gray (5Y5/1) root traces black (5Y2.5/1); laminae gray to light
gray (5Y6/1)
C gray (5Y5/1) weathering rind reddish brown (5YR4/3)
sandstone, 21.8 m - light gray (5Y7/1) weathering brownish yellow (10YR6/6) and brown
(1.5YR5/4)
shale, 22 m - dark gray (5Y4/1) -
sandstone, 223 m - light gray (5Y7/1) weathering yellow (2.5Y7/6)
siderite, 22.4 m - strong brown (7.5YR4/6) -
shale, 22.5 m - dark gray (5Y4/1) -
siltstone, 226 m - light gray (5Y7/1) -
shale, 22.7 m - gray to light gray (5Y6/1) plant debris black (5Y2.5/1)
Frazer,232m A gray (5Y5/1) root traces very dark gray (5Y2.5/1)
C light gray (5Y7/1) clay drapes on ripples gray to light gray (5Y6/1);
weathering yellow (2.5Y7/6)
conglom., 234 m - light gray (2.5Y7/2) pebbles reddish brown (SYR5/3) jasper, dark brown
(7.5YR3/2) chert, white (2.5Y8/1) tuff and olive
gray (5Y5/2) volcanic
conglom., 24 m - light gray (2.5Y7/2) -
sandstone, 246 m - light gray (2.5Y7/1) weathering yellow (2.5Y7/6)
conglom., 248 m - light gray (2.5Y7/1) -
sandstone, 25 m - light gray (2.5Y7/1) -
sandstone, 25.5m - light gray (5Y7/1) -
siltstone, 259 m - gray to light gray (5Y6/1) -
sandstone, 26 m - light gray (5Y7/1) -
siltstone, 263 m = - gray to light gray (5Y6/1) -
Frazer, 26.7 m A light olive gray (5Y6/2) weathering yellowish brown (2.5Y6/4)
C olive gray (5Y5/2) root traces dark grayish brown (10YR4/2)
C light gray (5Y7/1) -
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Paleosol Hoz.  Spem.# Fresh Color Minor Colors
sandstone, 27.1m - - light gray (5Y7/1) -
conglom., 27.5m - - light gray (2.5Y7/1) pebbles of red (2.5YR4/6) jasper, grayish green
(5G5/2) chert, white (2.5Y8/1) tuff, and olive gray
(5Y5/2) volcanics
conglom., 285 m - - light gray (2.5Y7/1) -
siltstone, 288 m - - gray to light gray (5Y6/1) sandstone interbeds light gray (5Y7/1)
Bongon, 30 m A - dark gray (5Y5/1) root traces dark olive gray (5Y3/2)
Bw - olive gray (5Y5/2) motties brown (7.5YR5/2)
C - olive gray (5Y4/2) laminae gray (5Y5/1)
Kerrabee, 305 m A - olive gray (5Y5/2) root traces dark olive gray (5Y3/2)
C - reddish gray (SYR6/2) siltstone interbeds olive gray (5Y6/2)
Kerrabee, 30.7m A - dark gray (5Y4/1) grades up to shale gray (5Y5/1)

C - reddish brown (5YR4/4/) sphaerosiderite gray (SYRS5/1), weathering strong
brown (7.5YRS5/8); root haloes olive gray (5Y5/2)
and strong brown (7.5YR5/6); manganese stain
black (5Y2.5/1)

siltstone, 30.8 m - - gray (SYR5/1) -

shale, 30.9 m - - very dark gray (5Y3/1) -

siltstone, 31 m - - light gray (5Y7/2) plant debris black (5Y2.5/2); weathering pinkish
gray (7.5YR7/2)

sandstone, 314 m - - light gray (5Y7/1) -

sandstone, 31.5 m - - light gray (5Y7/1) siltstone interbeds gray (5Y5/1)

Kerrabee, 318 m A - light olive gray (5Y6/2) motties dusky red (2.5YR3/2)

C - dusky red (2.5YR3/2) mottled light olive gray (5Y6/2)

type Kerrabee clay A R1626  weak red (10R5/2) drab-haloed root traces olive gray 5Y5/2); nodules
reddish brown (5YR4/3)

Co R1627, weak red (10R6/2) root traces light brownish gray (2.5Y6/2), burrows

R1628 reddish brown (5YR4/3)
C R1629, light gray (5Y7/1) manganese dendrites black (5Y2.5/1); weathering
R1630 brown (7.5YRS5/4)
type Wollemi clay A R1622  reddish brown (SYR4/3) drab-haloed root traces light olive gray (5Y6/2)
.. Bw R1623,  dusky red (10R3/2) drab-haloed root traces light olive gray (5Y6/2)
R1624
Cg R1625  weak red (10R5/2) sphaerosiderite reddish black (10R2.5/1)
type Cox clay A R1617,  dark grayish brown root traces and plant debris black (5Y2.5/1)

R1618  (2.5Y4/2)
AB R1619  grayish brown (2.5Y5/2)  root traces very dark grayish brown (2.5Y3/2)

Bg R1620  weak red (10R4/2) motties light olive gray (5Y6/2); manganese
dendrites black (5Y2.5/1)
C R1621  weak red (10R4/2) manganese dendrites black (5Y2.5/1)
siltstone, 34 m - R1616  light gray (5Y7/1) shale interbeds dark gray (5Y4/1); sideritic layers
weathering to brown (7.5YR5/2)
sandstone, 344 m - - gray to light gray (5Y6/1) siltstone interbeds light olive (5Y6/4); mottles weak
red (10R4/2); manganese dendrites black (5Y2.5/1)
Cox, 34.8 m A - very dark gray (5Y3/1) -
Bg - dusky red (2.5YR3/2) drab-haloed root traces light olive gray (5Y6/2)
Kerrabee, 353 m A - weak red (10R4/2) root traces light olive gray (5Y6/2)
Cc - light gray (5Y7/2) pebbles dark gray (5Y4/1) shale, dark grayish brown

(10YR4/2), and pink (7.5YR7/4) tuif
Cox, 359 m A - very dark gray (5Y3/1) root traces black (5Y2.5/1)
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Paleosol Hoz. Spem.#  Fresh Color Minor Colors
Bg weak red (10R4/2) root traces pale yellow (2.5Y6/4), with haloes of
light gray (5Y6/2)
C light gray (5Y7/1) manganese dendrites black (5Y2.5/1); laminae dark
gray (5Y3/1)
sandstone, 36 m - light gray (5Y7/2) siltstone interbeds gray (5Y5/1)
Cox , 369 m A dark grayish brown silty areas light olive gray (5Y6/2)
(2.5Y4/2)
Bg weak red (10R3/2) -
siltstone, 37 m - gray to light gray (5Y6/1) -
Wollemi, 385m A dark reddish brown drab-haloed root traces (light olive gray (5Y6/2);
(5YR3/3) concretions dark red (2.5YR3/6)
Bw dark reddish brown concretions dark red (2.5YR3/6); manganese
(5YR3/3) nodules black (SYR5/1)
Kerrabee, 39.5m A weak red (10R4/3) drab-haloed root traces light olive gray (5Y6/2)
C light olive gray (5Y6/2) shale interbeds dusky red (10R3/3)
Kerrabee, 399 m A weak red (10R4/3) drab-haloed root traces light olive gray(5Y6/2)
C light gray (5Y7/1) -
Wollemi, 40.5m A dusky red (2.5YR3/2) drab-haloed root traces olive gray (5Y5/2)
Bw weak red (10R4/2) mottles dark greenish gray (5GY4/1)
Cox, 41.2 m A dark gray (5Y4/1) -
Bw weak red (10R4/2) drab-haloed root traces olive gray (5Y5/2)
Cg light gray (5Y7/1) siltstone interbeds weak red (10R4/2), drab-haloed
root traces light olive gray (5Y6/2)
sandstone, 414 m - light gray (5Y7/1) siltstone interbeds gray to light gray (5Y6/1)
Wollemi, 422m A dark reddish brown drab-haloed root traces light olive gray (5Y6/2); clay
(2.5YR3/4) skins and mottles (weak red (10R4/3)
Bw weak red (10R4/2) drab-haloed root traces light gray (5Y7/2)
'sandstone, 423 m - light gray (2.5Y7/2) -
Cox, 42. 9 m A very dark gray (5Y3/1) -
AB olive gray (5Y5/2) -
Bg weak red (10R4/2) drab-haloed root traces light gray (5Y7/1);

concretions yellowish brown (10YR5/6); manganese
spots black (5Y2.5/1)

sandstone, 43 m - light gray (5Y3/1) -

Murrays run bore section

shale, 777 m - black (5Y2.5/1) -

shale, 776 m - black (5Y2.5/1) -

paleosol, 775 m A light gray (5Y7/2) root traces and mottles dusky red (2.5YR3/2)
C gray (5Y5/1) -

shale, 774 m - black (5Y2.5/1) -

shale, 773 m - black (5Y2.5/1) -

shale, 772 m - black (5Y2.5/1) -

Imperial, 7693 m A dark grayish brown root traces including Vertebraria black (5Y2.5/1)

(25Y4/2)

C black (5Y2.5/1) -

shale, 769 m - dark gray (5Y4/1) -

Imperial, 7682 m A dark grayish brown Vertebraria black (5Y2.5/1)

(2.5Y412)
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Paleosol Hoz. Spem.#  Fresh Color Minor Colors

shale, 767.7 m - - black (5Y2.5/1) -

Imperial, 7672 m A - very dark gray (2.5Y3/1) -

shale, 766.8 m - - black (5Y2.5/1) siltstone interbeds gray to light gray (5Y6/1)
shale, 766 m - - black (5Y2.5/1) -

Imperial, 7652 m A - very dark gray (5Y3/1) Vertebraria black (5Y2.5/1)

C - very dark gray (5Y3/1) -

shale, 765.2 m - - very dark gray (5Y3/1) -

Birdie at 7642 m O - black (5Y2.5/1) -
A - very dark gray (5Y3/1) Vertebraria black (5Y2.5/1)

Bw - very dark gray (2.5Y3/1) -

Birdie at 7582 m O - black (5Y2.5/1) -

A - black (5Y2.5/1) -

Bw - black (5Y2.5/1) -

C - gray to light gray (5Y6/1) shale interbeds black (5Y2.5/1)
sandstone, 758 m - - light gray (2.5Y7/2) siltstone interbeds gray (5Y5/1)
sandst.,, 7575 m - - white (5Y8/1) claystone clasts dark gray (5Y7/1), plant debris black

(5Y2.5/1)
sandst., 7563 m - - white (5Y8/1) -
sandst., 755.7m - - white (5Y8/1) laminae very dark gray (5Y3/1)
sandst., 755 m - - white (5Y8/1) fossil logs black (5¥2.5/1)
paleosol, 7542 m - - gray (5Y5/2) -
sandst., 753.7 - - white (5Y8/1) -
sandst., 753 m - - gray (5Y5/1) -
sandst., 7523 m - - white (5Y8/1) claystone clasts dark gray (5Y4/1)
sandst., 750.7.m - - gray to light gray (5Y6/1) -
sandst., 7498 m - - white (5Y8/1) -
sandst., 7487m - - light gray (5Y7/2) -
sandst., 7475 m - - gray to light gray (5Y6/1) -
shale, 746.8 m - - dark gray (5Y4/1) -
sandst., 746.5m - - white (5Y8/1) -
shale, 745.5 m - - gray (5Y5/1) -
sandst., 7454 m - - white (5Y8/1) -
shale, 7448 m =~ - - very dark gray (5Y3/1) -
Imperial, 7444 m A - very dark gray (5Y3/1) root traces black (5Y2.5/1)

C - light gray (5Y7/2) -
shale, 744 m - - very dark gray (5Y3/1) -
Imperial, 7423 m A - very dark gray (5Y3/1)

C - very dark gray (5Y3/1) -
shale, 742 m - - dark gray (5Y4/1) -
shale, 741 m - - very dark gray (5Y3/1) -
shale, 740 m - - black (5Y2.5/1) -
shale, 739.2 m - - very dark gray (5Y3/1) -
shale, 738.8 m - - black (5Y2.5/1) -

Wybung, 737.6 m - gray (5Y5/1) root traces very dark gray (5Y3/1)

Bw - dark gray (5Y4/1) -

Frazer, 7372m A - gray (5Y5/1) -

C - light gray (5Y7/1) mottles very pale brown (10YR7/3)
sandstone, 737 m - - light gray (5Y7/1) -
sandst,, 736.6 m - - light gray (5Y7/1)

Frazer, 7359 m A - dark gray (5Y4/1) root traces very dark gray (5Y3/1)
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Paleosol

Hoz.

Spem.#  Fresh Color

Minor Colors

siltstone, 7358 m
Bongon, 734.8 m

sandst., 734.5 m
shale, 7342 m
Bongon, 7333 m

siltstone, 733.2 m
Frazer, 7319 m

siltstone, 731.5 m
shale, 7313 m
Frazer, 730.8 m

Bongon, 730.1 m

sandstone, 730 m
Frazer, 729.2 m

sandstone, 729 m
Frazer, 7286 m
sandst., 728.5 m
Frazer, 726.8 m

sandst., 726.5 m
sandst., 726 m
sandst., 725.5 m
sandst., 724.8 m
Bongon, 723.8 m

Bongon, 723.2 m

Frazer, 7224 m

shale, 7223 m
Bongon, 721.6 m

Bongon, 720.6 m

sandst., 720.5 m
sandst., 719.8 m
shale, 719.5 m

sandst., 7192 m

Og}og}lo}ng} Og}nll|o>|>|o>lg>o>|ln>lng >||g>lo

gray (5Y5/1)
gray (5Y5/1)

gray to dark gray (5Y6/1)

gray (5Y5/1)
white (5Y8/1)
gray (5Y5/1)
dark gray (5Y4/1)

gray (5Y5/1)
light gray (5Y7/2)
light gray (5Y7/2)
gray (5Y5/1/)
light gray (5Y7/2)

gray to light gray (5Y6/1)

dark gray (5Y4/1/))

gray to light gray (5Y6/1)

gray (5Y5/1)
gray (5Y5/1)

gray to light gray (5Y6/1)

light gray (5Y7/1)
dark gray (5Y4/1)
gray (5Y5/1)
white (5Y8/1)
dark gray (5Y4/1)
white (5Y8/1)
gray (5Y5/1)
white (5Y8/1)
light gray (5Y7/2)
gray (5Y5/1)

light gray (5Y7/2)
light gray (5Y7/2)
dark gray (5Y6/1)

gray to light gray (5Y6/1)

light gray (5Y7/2)

dark gray (SY4/1)

gray (5Y5/1)
gray (5Y5/1)
dark gray (5Y4/1)

light olive gray (5Y6/2)
very dark gray (5Y3/1)

dark gray (5Y4/1)
gray (5Y5/1)

light gray (5Y7/2)
dark gray (5Y4/1)
gray (5Y5/1)

gray (5Y5/1)
white (5Y8/1)
white (5Y8/1)
dark gray (5Y4/1)
light gray (5Y7/2)

mottles brown (7.5YRS5/4)
laminae very dark gray (5Y3/1)

mottles reddish brown (SYR4/3)

shale interbeds very dark gray (5Y3/1)
root traces dark gray (5Y4/1)

mottles reddish brown (5YR4/3)
laminae very dark gray (5Y3/1)

claystone clasts dark gray (5Y4/1)

root traces black (5Y2.5/1)
laminae very dark gray (5Y3/1)
grains reddish yellow (7.5YR6/6)
laminae very dark gray (5Y3/1)

mottles reddish brown (5YR4/3), stain reddish
yellow (7.5YR6/6)

mottles dark reddish brown (5YR3/3)

laminae gray to light gray (5Y6/1)

siltstone interbeds gray to light gray (5Y6/1)
mottles reddish brown (5YR4/4)

root traces very dark gray (5Y3/1)

mottles reddish brown (5YR4/3)

shale laminae dark gray (5Y4/1)
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APPENDIX 3. Munsell colors continued

Minor Colors

Paleosol Hoz. Spem.# Fresh Color
shale, 719 m - gray (5Y5/1)
Frazer, 7182m A " very dark gray (5Y3/1)
Cc gray to light gray(5Y6/1)
Bongon, 717.5m A dark gray (5Y4/1)
Bw gray to light gray (5Y6/1)
C gray to light gray (5Y6/1)
Frazer, 7172 m A light olive gray (5Y6/2)
Bongon, 7166 m A gray (5Y5/1)
Bw gray (5Y5/1)
C gray to light to gray
(5Y6/1)
siltstone, 7165 m - dark gray (5Y4/1)
Bongon, 7156 m A gray (5Y5/1)
Bw gray (5Y5/1)
Bunnerong bore section
sandst., 8245 m - bluish gray (5B6/1)
siltstone, 824 m - dark gray (5Y4/1)
sandst., 8236 m - bluish gray (5B6/1)
conglom., 823 m - bluish gray (5G6/1)
sandst., 822.5 m gray (5Y5/1)

shale, 821.5 m
sandstone, 821 m

dark gray (5Y4/1)
greenish gray (5G6/1)

shale, 820.5 m - dark gray (5Y4/1)
sandstone, 820 m - greenish gray (5G6/1)
siltstone, 8194 m - gray (5Y5/1)
shale, 819.2 m - dark gray (5Y4/1)
Birdie, 816.6 m 8] black (5Y2.5/1)

A black (5Y2.5/1)

Bw dark gray (5Y4/1)

C gray (5Y5/1)
breccia, 8165 m - gray (5Y5/1)
sandst., 8164 m - greenish gray (5GY6/1)
sandst., 8162 m - gray (5Y5/1)
sandst., 8158 m - greenish gray (5GY6/1)
conglom., 8153 m - light gray (5Y7/2)
siltstone, 815.2 - gray to light gray (5Y6/1)
conglom., 815 m - light gray (5Y7/2)
conglom., 814.1 m - light gray (5Y7/2)
conglom., 813.5 m - light gray (5Y7/2)

sandstone, 813 m
sandstone, 812 m
siltstone, 811.8 m
sandst., 811.5 m

gray to light gray (5Y6/1)
gray to light gray (5Y6/1)
gray (5Y5/1)

gray to light gray (5Y6/1)

mottles reddish brown (SYR4/3)

mottles (SYR4/3)
shale interbeds gray (5Y5/1)

mottled reddish brown (5YR4/3)

shale interbeds very dark gray (5Y3/1)

pebbles grayish green (5G5/2) and biuish gray
(5B6/1) volcanics, dark gray (5Y4/1) chert, and
white (5Y8/2) vein quartz

laminae black 5Y4/1)

shale interbeds dark gray (5Y4/1)
siltstone interbeds gray (5Y5/1)

Vertebraria black (5Y2.5/1)
clasts of coal black (5Y2.5/1) and of shale very dark
gray (5Y3/1)

clay-filled burrows dark gray (5Y4/1)

laminae black (5Y2.5/1)

pebbles gray (5Y5/1)and greenish gray (5GY6/1)
volcanics and white (5Y8/2) vein quartz

laminae back (5Y2.5/1)

laminae of black (5Y2.5/1)
shale laminae very dark gray (5Y3/1); plant chaff
black (5Y2.5/1)
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Paleosol Hoz. Spem.#  Fresh Color Minor Colors
Birdie, 804.8 m @) black (5Y2.5/1) dolerite intrusion light greenish gray (5GY7/1) with
chilled margin white (5GY8/1)
A very dark gray (5Y3/1) Vertebraria black (5Y2.5/1)
Bw gray (5Y5/1) shale interbeds very dark gray (5Y3/1)
C gray (5Y5/1) laminae black (5Y2.5/1)
Frazer, 804.3 m A very dark gray (5Y3/1) root traces black (5Y2.5/1)
C very dark gray (5Y3/1) laminae dark gray (5Y4/1)
siltstone, 804 m - gray (5Y5/1) shale interbeds dark gray (5Y4/1)
sandst.,, 803.5m - greenish gray (5GY5/1) -
Frazer, 803.1 m A dark gray (5Y4/1) -
C gray (5Y5/1) -
siltstone, 803 m - dark gray (5Y4/1) -
shale, 802.8 m - very dark gray (5Y4/1) -
Frazer, 801.9 m A gray (5Y5/1) root traces black (5Y2.5/1)
C gray(5Y5/1) -
Frazer, 8012 m A dark gray (5Y4/1) root traces black (5Y2.5/1)
C gray (5Y5/1) shale (5Y5/1)
sandstone, 801 m - greenish gray (5GY6/1) -
conglom., 800.6 m - greenish gray (5GY6/1)  clasts of sideritic claystone grayish brown (10YR5/2)
' and shale dark gray (5Y4/1); granules of greenish
gray (5GY5/1) volcanics and white (5Y8/2) quartz
conglom., 800 m - greenish gray (5GY6/1) - .
sandst., 7995 m - greenish gray (5GY6/1) -
sandst., 798 m - greenish gray (5GY6/1) -
conglom., 797.7m - greenish gray (5GY6/1) -
sandstone, 797 m - greenish gray (5GY6/1)  log black (5Y2.5/1) and dark grayish brown
(10YR4/2)
conglom., 7968 m - greenish gray (5GY6/1) -
sandst., 7955 m - greenish gray (SGY6/1) -
sandst., 7945 m - greenish gray (5GY6/1) -
sandst., 7948 m - greenish gray (5GY6/1) -
shale, 794.5 m - gray(5Y5/1) -
sandst., 7945 m° - greenish gray (5GY6/1) - | '
sandst., 7943 m - greenish gray (5GY6/1) granules gray (5Y5/1) chert, greenish gray (5GY5/1)
volcanic and white (5Y8/2) quartz pebble
sandstone, 792 m - greenish gray (5GY6/1) -
sandst., 7905 m - greenish gray (5GY6/1) -
sandst., 789.5 m - greenish gray (5GY6/1) -
siltstone, 788.6 m - dark gray (5Y4/1) -
siltstone, 7885 m - gray (5Y5/1) -
siltstone, 7883 m - dark gray (5Y4/1) -
Bongon, 7872 m A dark gray (5Y4/1) -
A gray (5Y5/1) slickensides and root traces dark gray (5Y4/1)
Bw gray (5Y4/1) mottles yellowish brown (10YRS5/6)
C gray (5Y5/1) -
Frazer, 786.5 m A gray (5Y5/1) root traces very dark gray (5Y3/1)
C gray (5Y5/1) shale interbeds very dark gray (5Y3/1)
sandst., 7862 m - greenish gray (SGY6/1)  siderite clasts grayish brown (5Y5/2)
sandst., 784.7 m - greenish gray (5GY6/1) -
Bongon, 7839 m A very dark gray (5Y4/1) root traces very dark gray (5Y4/1)
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APPENDIX 3. Munsell colors continued

Paleosol Hoz. Spem.#  Fresh Color Minor Colors
Bgv - greenish gray (5GY5/1)  mottles dark grayish brown (10YR4/2)
(o - dark gray (5Y4/1) mottles dark grayish brown (10YR4/2)
siltstone, 783.8 m - - grayish brown (2.5Y5/2) -
shale, 783.7 m - - dark gray (5Y4/1) -
Frazer, 783.2 m A - gray to light gray (5Y6/1) slickensides and root traces dark gray (5Y4/1)
C - greenish gray(5GY6/1) -
sandstone, 783 m - - greenish gray (5GY6/1) -
shale, 782.9 m - - gray (5Y5/1) -
Frazer, 782.5 m A - gray (5Y5/1) root traces dark gray (5Y4/1)
C - greenish gray (5GY5/1) -
Bongon, 7819 m A - greenish gray (5GYS5/1) root traces and slickensides dark gray (5Y4/1);
mottles dark greenish gray (5GY4/1)
Bw - gray (5Y5/1) slickensides and mottles dark grayish brown
(10YR4/2)
C - greenish gray (5GY5/1) -
sandst., 7819 m - - greenish green (5GY6/1) -
conglom., 7815 m - - greenish gray (5GY6/1)  granules greenish gray (5G'Y6/1) volcanics, white
(5GY8/2) vein quartz, and bluish gray (5B5/1) and
gray (5Y5/1) chert :
Frazer, 781.1 m A - dark gray (5Y4/1) root traces and slickensides very dark gray (5Y3/1)
siltstone, 781 m - - gray to light gray (5Y6/1) -

Note: All colors were taken using a Munsell Color (1975) chart on rock samples within minutes of excavation.
Paleosols are listed in stratigraphic order.
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APPENDIX 4. Textures (volume percent) from point counting petrographic thin sections and
calcareousness from reaction with dilute acid of Permian and Triassic paleosols of the Sydney Basin,
Australia.

Paleosol Horizon Spem. Calcar- Percent Percent Percent Percent Texture
# R- eous- Clay Silt Sand  Gravel
ness
type Imperial clay A 1699 1 52.6 20.6 26.8 0 clay
C 1700 1 54.0 30.8 15.2 0 clay
- 1701 1 69.6 13.0 174 -0 clay
- 1702 1 69.0 16.0 15.0 0 clay
type Birdie coal (0] 1668 1 2.0 116 67.2 19.2 loamy sand
o 1669 1 0.8 16.8 77.0 54 loamy sand
o 1670 1 1.0. 10.8 712 11.0 sand
A 1671 1 68.8 20.0 11.2 0 clay
A 1672 1 57.8 27.6 146 0 clay
A 1673 1 49.2 21.8 29.0 0 clay
C 1674 1 50.6 30.0 194 0 clay
C 1675 1 55.4 18.2 26.4 0 clay
C 1676 1 272 25.0 47.8 0 sandy clay
loam
- 1677 1 264 29.8 43.8 0 loam
- 1678 1 318 274 40.8 0 clay loam
1679 1 20.4 27.8 51.8 0 loam
- 1680 1 18.8 10.8 70.4 0 sandy loam
Birdie coal o 1688 1 58 25.6 49.2 194 loamy sand
0 1690 1 120 244 63.0 0.6 sandy loam
o 1691 1 6.8 22.6 70.6 0 loamy sand
A 1695 1 57.2 26.0 16.8 0 clay
Bw 1696 1 19.2 35.8 45.0 0 loam
Bw 1697 1 158 29.8 54.4 0 sandy loam
C 1698 1 14.0 26.2 59.8 0 sandy loam
sandstone above Birdie - -1689 1 44 21.6 59.6 144 loamy sand
type Wybung silty clay A 1662 1 43.6 48.6 78 0 silty clay
A 1663 1 45.2 412 13.6 0 silty clay
Bw 1664 1 45.0 36.6 184 0 clay
Bw 1665 1 384 334 282 0 clay loam
C 1666 1 21.2 124 50.1 16.0 sandy clay
loam
C 1667 1 29.6 8.8 30.0 316 sandy clay
loam
Wybung clay A 1682 1 70.2 20.6 9.2 0 clay
A 1683 1 62.6 270 104 0 clay
Bw 1684 1 36.2 28.8 350 0 clay loam
Bw 1685 1 36.8 30.8 324 0 clay loam
C 1686 1 28.6 39.4 32.0 0 clay loam
C 1687 1 21.4 11.8 122 54.6 sandy clay

loam
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APPENDIX 4. textures continued.

Paleosol Horizon Spem. Calcar- Percent Percent Percent Texture
# R- €ous- Clay Silt Sand
ness
sandstone on Wybung - 1681 2 12.8 8.6 78.6 0 sandy loam
type Frazer clay A 1657 -1 43.2 34.6 222 0 clay
A 1658 1 43.0 36.0 21.0 0 clay
C 1659 1 27.0 38.4 34.6 0 loam
C 1660 1 23.6 30.8 45.6 0 loam
- 1661 1 14.4 17.0 68.6 0 sandy loam
sandstone above type - 1656 1 22.8 20.2 57.0 0 sandy clay
Frazer foam
type Bongon clay A 1644 1 63.4 29.4 7.4 0 clay
A 1645 1 294 7.0 63.6 0 sandy clay
loam
A 1646 1 62.2 23.6 14.2 0 clay
Bw 1647. 1 59.2 324 8.4 0 clay
Bw 1648 1 63.2 34.6 22 0 clay
Bw 1649 1 58.0 334 8.6 0 clay
C 1650 1 51.4 39.0 9.6 0 clay
C 1651 1 514 41.4 7.2 0 silty clay
- 1652 1 31.0 522 16.8 0 silty clay
loam
- 1653 1 382 50.8 11.0 0 silty clay
loam
- 1654 2 258 48.8 25.4 0 loam
- 1655 2 5.0 3.6 87.4 0 sandy loam
Frazer clay thin surface A 1642 1 55.2 30.2 14.6 0 clay
C 1643 1 32.6 12.2 55.2 0 sandy clay
loam
Bongon clay eroded A 1636 1 73.0 21.6 54 0 clay
: A 1637 1 554 35.0 9.6 0 clay
A 1638 1 59.8 36.2 4.0 0 clay
Bw 1639 1 59.4 27.6 13.0 0 clay
C 1640 2 50.6 38.6 10.8 0 clay
C 1641 2 50.8 352 14.0 0 clay
Frazer clay A 1632 1 55.8 26.4 17.8 0 clay
A 1633 1 57.6 39.0 34 0 clay
C 1634 1 56.0 41.0 3.0 0 clay
C 1635 1 26.6 29.8 47.6 0 loam
sandstone above Frazer - 1631 1 40.6 15.6 43.8 0 silty clay
type Kerrabee clay A 1626 1 64.4 13.8 21.8 0 clay
A 1627 1 44.4 24.4 31.2 0 clay
C 1628 1 46.0 294 24.6 0 clay
C 1629 1 46.4 23.6 30.0 0 clay
- 1630 1 358 20.6 43.6 0 clay loam
type Wollemi clay A 1622 1 75.6 18.4 6.0 0 clay
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APPENDIX 4. textures continued.

Paleosol Horizon Spem. Calcar- Percent Percent Percent Texture
# R- eous- Clay Silt Sand
ness
Bw 1623 1 68.4 28.2 34 0 clay
Cg 1624 1 59.0 29.0 12.0 0 clay
Cg 1625 1 60.6 20.4 19.0 0 clay
type Cox clay A 1617 1 704 274 22 0 clay
A 1618 1 74.0 21.0 5.0 0 clay
AB 1619 1 62.8 224 14.8 0 clay
Bg 1620 1 574 30.6 12.0 0 clay
Bg 1621 1 60.4 22.6 17.0 0 clay
shale above type Cox - 1616 1 78.6 16.2 52 0 clay

clay

Note: Sphaerosiderite wss counted as sand although probably authigenic rather than clastic in origin. Relative
scale of calcareousness (1-5) by reaction with 1.2M (10% of standard solution) HCl is from Retallack (1988,
1990). Standard error (+10) of these 500-point counts is about 2 volume % (Van der Plas & Tobi 1965;
Murphy 1983). Counts were made with a Swift automatic point counter by G.J. Retallack. Textures of peaty
samples (all those with more than 10% organic carbon) reflect size distribution of coal macerals as well as
mineral grains.
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APPENDIX 5. Mineral composition (volume percent) by point counting petrographic thin sections of Permian
and Triassic paleosols of the Sydney Basin, Australia.

Paleosol Hori- Spem. Clay Red Sider- Feld- Mica Rock Clay- Opa- Quartz
zon # R- stain ite  spar Frag. stone que

type Imperial clay A 1699 532 0 0 1.0 08 416 0 138 1.6
C 1700 15.0 0 0.6 3.0 08 642 0 130 34
- 1701 182 0 0 0.4 10 634 O 48 122
- 1702 148 0 0 0.2 02 654 O 7.0 124
type Birdie o 1668 1.6 0 0 0 0 02 88 876 18
o) 1669 1.0 0 0 0 0 02 96 884 08
&) 1670 1.4 0 0 0 0 02 104 8.6 14
A 1671 69.4 0 0 42 08 218 O 0 38
A 1672 57.6 0 0 38 20 236 O 34 9.6
A 1673 484 0 0 0.4 14 362 O 32 104
C 1674 52.6 0 0 24 02 338 0 38 72
C 1675 56.2 0 0 22 08 302 O 1.6 9.0
C 1676 28.8 0 0 0.8 04 580 O 44 7.6
- 1677 27.0 0 0 26 1.0 570 O 22 102
- 1678 31.8 0 0 1.2 04 532 0O 32 102
- 1679 20.6 0 0 0.8 12 572 O 54 148
- 1680 17.6 0 0 02 02 636 O 28 156
Birdie coal 0] 1688 6.4 0 0 0.8 0 0 298 604 2.6
0 1690 14.4 0 0 0 0 124 0 706 26
0] 1691 6.8 0 0 0 0 8.0 0 836 16
A 1695 56.8 0 0 3.0 02 322 O 44 34
Bw 1696 208 0 0 0.8 22 566 O 6.0 136
Bw 1697 144 0 0 36 04 578 0 158 80
C 1698 134 0 0.6 4.2 02 690 O 9.6 3.0
sandstone above Birdie - 1689 4.2 0 474 O 02 324 0 124 34
type Wybung silty clay A 1662 43.6 0 0 3.0 04 282 O 26 222
A 1663 45.0 0 0 9.6 0 240 O 1.0 194
Bw 1664 46.2 0 0 54 16 414 0 14 4.0
Bw 1665 388 0 0 7.6 10 422 0 3.6 6.8
C 1666 22.2 0 0 4.6 0 290 O 0 2.8
C 1667 30.8 0 0 0.6 0 24 594 54 14
Wybung clay A 1682 712 0 0 4.8 02 190 0 2.0 2.8
A 1683 62.4 0 0 7.0 0 240 O 3.2 3.4
Bw 1684 368 0 3.6 58 06 316 0 168 43
Bw 1685 36.8 0 7.6 44 04 426 O 4.2 4.0
C 1686 31.0 0 7.4 5.0 04 390 O 9.8 7.4
C 1687 20.2 0 0 0.6 0 0 748 4.0 0.4
sandstone on Wybung - 1681 13.8 0 0 0.2 0 598 0 76 186
type Frazer clay A 1657 46.4 0 0 4.4 02 302 0O 40 1438
A 1658 44.2 0 0 12 06 348 O 40 152
C 1659 26.6 0 0 1.2 1.8 518 0 24 162
C 1660 22.0 0 0 12 04 476 O 26 262
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APPENDIX 5. Mineral composition continued.

Paleosol Hori- Spem. Clay Red Sider- Feld- Mica Rock Clay- Opa- Quartz
zon #R- stain ite  spar Frag. stone que
- 1661 13.8 0 0 0 0 334 0 60 468
sandst. on type Frazer - 1656 24.0 0 0 0 04 592 O 42 122
type Bongon clay A 1644 66.0 0 0 28 06 236 O 1.2 58
A 1645 276 0 0 22 0 276 O 82 120
A 1646 63.8 0 0 62 08 222 O 24 4.6
Bw 1647 60.8 0 0 4.8 10 252 O 32 5.0
Bw 1648 63.6 0 0 128 10 118 O 08 10.0
Bw 1649 60.6 0 0 74 02 198 0 4.0 8.0
C 1650 53.6 0 124 60 02 202 O 44 3.2
C 1651 49.8 0 0 138 12 256 O 1.2 84
- . 1652 330 0 0 48 08 534 O 1.6 6.4
- 1653 384 0 0 4.0 06 494 0 06 7.0
- 1654 24.6 0 0 08 06 592 0 44 104
- 1655 84 0 0 0.2 02 664 0 108 140
Frazer clay thin surface A 1642 56.0 0 0 38 04 306 O 14 7.8
C 1643 33.2 o 0 0.6 0 502 0 58 102
Bongon clay eroded A 1636 72.0 0 0 20 06 166 0 44 44
A 1637 55.2 0 0 24 08 270 O 5.4 9.2
A 1638 62.4 0 0 12.8 0 158 0 34 5.6
Bw 1639 598 0 0 4.4 04 248 0 28 78
C 1640 51.2 0 0 s8 06 350 0 06 6.8
C 1641 51.2 0 0 1.6 0 328 0 50 94
Frazer clay A 1632 550 24 O 0.8 0 334 0 42 42
A 1633 59.0 0 0 44 02 300 0 438 1.6
C 1634 56.6 0 0 3.8 08 312 0 32 4.4
C 1635 20.8 0 0 1.6 04 604 O 52 116
sandstone on Frazer clay- 1631 40.2 0 0 1.8 1.0 410 0 7.6 8.4
type Kerrabee clay A 1626 63.4 0 0.2 1.8 0 152 0 186 038
A 1627 454 0 0 0.8 02 304 0 172 60
C 1628 46.4 0 0 04 04 276 0 198 54
C 1629 464 0 0 36 08 58 0 348 86
» - 1630 354 0 0 06 06 390 0 128 116
type Wollemi clay A 1622 75.2 0 0 1.8 0 64 0 88 6.0
Bw 1623 704 0 0 5.8 1.0 102 0 66 6.0
Cg 1624 60.8 0 0 30 02 96 0 244 20
Cg 1625 61.0 0 6.4 2.6 06 112 0 162 20
type Cox clay A 1617 712 0 0 84 138 02 O 0.6 58
A 1618 74.8 0 0 36 24 84 0 22 8.6
AB 1619 614 0 0 1.0 0 122 0 228 26
Bg 1620 59.2 0 0 0.8 1.8 124 0 200 358
Bg 1621 61.0 0 0 30 08 160 0 160 16
shale on type Cox clay - 1616 652 148 O 0.8 0 9.0 0 9.0 12

Note: Paleosol names and error as for App. 3. Mica is mainly muscovite, rock fragments mainly volcanic, with
some schist and chert.
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APPENDIX 6. Major element chemical analyses by AA and ICP, loss on ignition (LOI), and bulk density
(g.cm™3) of Permian and Triassic paleosols from the Sydney Basin, Australia (for details see appendix 7).

Paleosol Hz SpemSiO, TiO, Al,O5 Fe,03 FeO MnOMgO CaO Na,O K,0 P,0O5LOI Total g. 3
#R- cm”

1668 5.450.12 3.40
1669 5.57 0.12 3.23
1670 3.93 0.13 2.65

type Birdie coal 026 0.01 0.07 0.11 001 0.05 0.03 9032 99.74 1.37
036 0.01 0.15 034 001 0.05 0.06 89.87 99.70 1.33
0.17 0.01 0.04 0.05 0.05 0.03 92.82 99.82 1.33
1671 64.111.20 1299 112 0 0 072 004 239 0.01 17.74100.32 2.30
1672 66.401.13 18.19 161 0 001 0.87 0.04 2.19 0.01 9.58 100.03 2.38
1673 6491090 2198 102 0 0.02 055 0.03 167 0 9.38 100.48 2.48

0.01
0
0
0
1674 6738091 2006 028 0.70 0.01 0.55 003 O 189 0 8.41 100.23 2.47
0
0
0
0.07

(= I

1675 6723094 20.13 044 058 0 056 0.04 1.87 0.01 842 100.22 2.50
1676 65.730.96 20.76 0.17 088 0 059 003 2.01 0.01 8.87 100.01 2.39
1677 68.000.89 19.52 030 0.88 0.01 0.60 0.03 2.08 0.01 7.98 100.29 2.53
1678 67.430.89 1896 0.11 144 0.01 0.79 0.03 255 0.01 7.55 99.84 2.57
1679 69.320.78 17.76 0.50 1.20 0.02 086 0.04 027 267 001 6.80 100.23 2.56
1680 70.860.74 1594 0.65 201 003 1.06 004 027 267 O 5.98 100.15 2.59
1662 66.580.98 1946 096 0.84 0.61 005 023 227 0.02 820 100.19 2.52
1663 66.871.02 19.83 098 0.52 0.53 0.11 002 2.03 0.01 8.55 100.46 2.52
1664 66.401.08 2028 0.75 058 049 004 041 177 001 839 100.21 2.51
1665 65.491.09 2048 052 0.72 046 0.03 032 1.15 001 9.70 99.98 2.51
1666 61.561.15 2158 132 0 043 003 029 086 0 12.86100.09 2.23
1667 44.462.07 2393 040 O 0.14 0.04 0.10 0.19 0.01 28.74100.09 2.36
1657 62.730.97 2039 135 208 0.03 088 0.13 0.05 273 0.03 8.66 100.03 242
1658 71.650.68 15.13 1.14 116 001 050 0.06 025 260 O 6.65 99.84 251
1659 6729096 1795 087 134 0 065 003 026 248 001 7.91 99.78 2.54
1660 72.020.79 1588 0.87 085 001 053 004 027 254 0 65110032252
1661 79.100.43 11.81 069 0.72 0.01 027 005 0.16 206 0 4.95 100.25 2.52
1656 80.050.34 9.49 094 174 0.04 087 0.16 0.61 1.77 0.06 4.05100.12 242
1645 43.720.60 1276 1092 992 202 1.62 081 0.04 1.82 0.08 14.52 98.83 2.65
1646 63.970.86 17.92 202 282 003 132 0.13 0 284 003 7.99 9992 247
Bw 1647 62.210.83 1861 207 351 006 146 0.13 0 288 0.02 811 99.90 254
Bw 1648 60.230.89 1849 215 5.10 005 176 0.11 002 325 002 7.84 99.92 2.58
Bw 1649 61.270.81 1607 243 552 060 143 020 0 267 005 847 99.52 2.55
C 1650 56.290.80 1630 259 7.90 0.74 1.83 025 0 292 006 9.52 99.20 2.53
C 1651 61.160.82 1889 219 3.83 002 1.68 0.12 002 3.10 0.02 828 99.96 2.51
- 1652 6522083 1666 174 390 003 146 0.11 0.14 286 002 7.15100.11 251
A 1626 59.730.86 17.55 543 056 0.02 1.14 058 009 322 006 8.02 9734 244
A 1627 5907091 1748 649 021 003 1.58 122 0.16 3.13 0.16 8.87 9931 243
C 1628 63.06091 17.58 5.50 0.52 0.02 0.83 0.04 0.1 3.17 0.12 7.14 99.05 251
C

A

type Wybung silty clay

(=]
OOOO-OO
—

type Frazer clay

sandst. on type Frazer
type Bongon clay

>> 00»»0QEEE> " 000>>>200

type Kerrabee clay

1629 56.090.85 1690 10.08 0.07 026 125 1.18 0.18 233 0.08 9.14 9841 238
1622 58.990.87 1624 10.14 035 008 1.16 044 0.11 324 0.12 7.64 98.67 2.50
Bw 1623 5894095 17.67 7.79 035 0.08 0.87 0.19 0.15 285 0.18 801 97.50 2.51
Cg 1624 56.010.89 16.17 13.05 028 0.04 099 032 022 297 0.13 7.99 98.15 249
Cg 1625 46.260.74 14.41 19.87 <.05050 1.01.3.69 0.0 239 2.11 8.77 99.90 2.56
type Cox clay A 1617 6249099 1948 190 056 001 094 002 0.14 299 010 7.75 9725 2.48
A 1618 64.111.04 1939 167 043 <.010.79 <001 0.08 250 0.10 742 9743 2.50

AB 1619 53.380.86 15.53 1594 0.07 040 098 0.06 0.13 211 0.13 8.61 97.08 247

Bg 1620 66.080.98 17.14 3.78 049 002 075 007 0.19 239 005 7.33 99.01 251

Bg 1621 50.610.77 1420 1479 <.05042 224 2.17 0.4 225 023 10.88 97.72 2.55

error for AA (o) - - 0.17 0.01 0.13 002 0.0050.01 004 0.02 008 0.02 001 - - 0.03
error for ICP (o) - - 0.01 0.007004 0.08 - <.01 0.02 0.02 0.007 0.0060.02 0.01 - 0.03

type Wollemi clay
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APPENDIX 7. Trace element analyses (ppm) by AA and ICP of Permian and Triassic paleosols from the

Sydney Basin, Australia. (for details see appendix 7)

Paleosol HzSpem. Ba Cr Cu Ga Nb Ni Pb Rb Sr Th U v Y Zn Zr
# R-
type O 1668 24 - - - 2 - - 4 25 - - - 1 - 40
Birdie O 1669 64 - - - 2 - - 4 66 - - - 10 - 43
coal O 1670 35 - - - 2 - - 3 38 - - - 11 - 44
A 1671 311 108 59 27 14 11 24 163 37 16 1 141 24 22 255
A 1672 267 94 42 25 13 11 21 125 40 14 3 115 17 27 224
A 1673 223 8 22 19 11 6 15 8 32 10 3 8 14 22 203
C 1674 273 98 25 21 11 5 14 8 34 12 3 94 14 32 235
C 1675 265 94 35 21 12 5 17 86 34 14 1 95 15 27 233
C 1676 300 103 39 21 12 9 19 94 37 13 2 103 15 51 225
- 1677 326 9% 22 20 11 18 11 8% 35 12 3 97 13 56 215
- 1678 418 107 40 21 11 15 17 101 42 14 3 108 14 132 235
- 1679 478 95 17 20 8 14 13 98 41 10 1 9% 12 166 200
- 1680 536 99 15 18 8 26 12 98 42 10 2 9% 12 150 169
type A 1662 371 113 26 24 14 20 18 116 39 15 2 136 41 95 372
Wybung A 1663 364 109 23 23 16 13 24 108 41 17 2 141 42 55 403
silty Bwilesd 292 121 45 23 16 15 28 - 99 34 18 4 152 41 46 376
clay Bwi1665 205 102 38 25 16 14 24 69 26 18 4 133 37 37 392
C 1666 176 106 34 25 17 12 27 51 24 19 3 137 35 35 418
C 1667 129 9 61 38 20 10 42 8 21 28 7 165 60 17 380
type A 1657 363 114 26 24 14 23 15 139 61 14 2 150 42 54 297
Frazer A 1658 485 90 17 15 9 13 16 97 4 10 O 84 26 67 339
clay C 1659 435 119 21 21 12 19 17 111 48 13 3 112 35 95 420
C 1660 473 79 19 17 12 14 19 105 43 14 5 104 32 87 378
- 1661 433 47 7 9 6 13 10 71 32 7 3 64 17 67 301
sandst. - 1656 327 27 17 15 4 19 7 62 51 6 0O 94 22 63 102
type A 1645 319 61 24 18 8 35 18 8 70 9 2 116 39 49 140
Bongon A 1646 391 92 32 21 11 40 22 134 71 15 0 142 36 107 212
clay Bwle47 371 77 31 22 11 35 17 139 58 14 1 134 36 8 170
Bwi1648 406 9 42 23 11 44 21 151 72 13 0 155 40 98 178
Bwil649 382 8 34 20 10 45 24 117 60 10 O 131 37 161 176
C 1650 400 77 38 20 10 54 47 128 55 17 O 146 40 184 162
C 1651 405 95 46 23 11 46 69 150 66 14 1 150 38 79 171
- 1652 417 %0 31 20 11 38 19 120 66 12 O 130 36 147 204
type A 1626 343 - - - 7 - - 210 8 - - - 47 - 246
Kerra- A 1627 336 - - - 5 - - 200 87 - - - 49 - 245
bee C 1628 380 - - - 9 - - 209 98 - - - 43 - 277
clay C 1629 583 - - - 6 - - 116 66 - - - 31 - 218
type A 1622 420 - - - 6 - - 214 120 - - - 42 - 231
Woll- Bw1623 349 - - - 7 - - 185 82 - - - 4 - 224
emi Cg 1624 341 - - - 6 - - 169 69 - - - 34 - 198
clay Cg 1625 693 - - - <1 - - 138 239 - - - 272 - 174
type A 1617 367 - - - 10 - - 200 8 - - - 47 - 301
Cox A 1618 360 - - - 1 - - 188 136 - - - 50 - 328
clay A 1619 423 - - - 8 - - 138 81 - - - 33 - 248
Bg 1620 290 - - - 9 - - 158 77 - - - 41 - 294
Bg 1621 840 - - - 6 - - 138 81 - - - 32 - 208
AA (o) - - 115 1.8 1.1 15 08 18 14 05 13 09 08 20 09 09 40
ICP (o) - - 16 - - - 06 - - 1 3 - - - 06 - 7
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APPENDIX 8. Molecular weathering ratios of Permian and Triassic paleosols, Sydney Basin, Australia.

Paleosol Hz Spec- Na,O CaO+MgO  Al0, ALO4 Ba FeO
imen —
No.- K0 Aly04 SiO, CaO+MgO+  Sr Fe,03
Na,0+K,0
type Birdie coal O 1668 0.30 0.11 0.37 7.60 0.61 0
O 1669 0.30 0.31 0.34 3.02 0.62 0
O 1670 0.30 0.07 0.40 10.09 0.59 0
A 1671 0 0.15 0.12 2.90 5.36 0
A 1672 0 0.12 0.16 3.92 4.26 0
A 1673 0 0.07 0.20 6.76 4.45 0
C 1674 0 0.07 0.18 575 5.12 5.56
C 1675 0 0.07 0.18 5.73 497 293
C 1676 0 0.07 0.19 5.78 5.17 11.51
- 1677 0 0.08 0.17 5.11 5.94 6.52
- 1678 0.04 0.11 0.17 3.85 6.44 29.10
1679 0.15 0.13 0.15 3.18 744 533
- 1680 0.09 0.17 0.13 271 8.15 6.87
type Wybung A 1662 0.15 0.08 0.17 435 6.07 1.94
silty clay A 1663 0.01 0.08 0.17 5.26 5.66 1.18
Bw 1664 035 0.06 0.18 5.20 548 1.72
Bw 1665 0.42 0.06 0.18 6.85 5.03 3.08
C 1666 0.51 0.05 0.21 8.46 4.68 0
C 1667 0.80 0.02 0.32 30.03 3.92 0
type Frazer clay A 1657 0.03 0.12 0.19 3.1 3.80 342
; A 1658 0.15 0.09 0.12 3.29 7.03 226
C 1659 0.16 0.09 0.16 3.73 5.78 3.42
C 1660 0.16 0.09 0.13 3.4 7.02 2.17
- 1661 0.12 0.07 0.09 3.62 8.63 232
sst. on Frazer - 1656 0.52 0.26 0.07 175 - 4.09 4.11
type Bongon A 1645 0.03 0.44 0.17 1.68 291 2.02
clay A 1646 0 0.20 0.17 2.70 3.51 3.10
Bw 1647 0 021 0.18 2.64 4.08 3.77
Bw 1648 0.01 0.25 0.18 225 3.60 527
Bw 1649 0 0.25 0.15 234 4.06 5.05
. C 1650 0 0.14 0.17 297 4.64 6.78
C 1651 0.01 0.24 0.18 2.38 391 3.89
- 1652 0.07 0.23 0.15 231 4.03 498
type Kerrabce A 1626 0.04 022 0.17 232 246 0.23
clay A 1627 0.08 0.36 0.17 177 246 0.07
C 1628 0.05 0.12 0.16 3.04 247 021
C 1629 0.12 031 0.18 2.08 5.64 0.02
type Wollemi A 1622 0.05 0.23 0.16 2.19 223 0.08
clay Bw 1623 0.08 0.14 0.18 3.01 272 0.10
Cg 1624 0.11 0.19 0.17 243 ' 315 0.05
Cg 1625 0.06 0.64 0.18 1.20 1.85 0.01
type Cox clay A 1617 0.07 0.12 0.18 331 2.63 0.66
A 1618 0.05 0.10 0.18 . 400 1.69 0.57
AB 1619 0.09 0.17 0.17 3.05 333 0.01
Bg 1620 0.12 0.12 0.15 3.48 240 0.29
Bg 1621 0.09 0.68 0.17 1.16 6.62 0.01

Note: For Appendices 5, 6, and 7, dashes (-) signify analyses not attempted and zeroes (0) are values beyond
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detection. Analyses R1631-R1680 are from atomic absorption by Carol Lawson at Macquarie University and
R1617-R1629 from inductively coupled plasma-atomics fusion at Bondar Clegg Inc, Vancouver. Bulk density
was calculated by weighing clods coated in paraffin of known bulk density (0.8639) in and out of water at the
University of Oregon, Eugene, by Timothy Tate. Errors were estimated from 59 analyses of granodiorite GSP-1
for AA major elements and 83 analyses of AHV-1 and 59 analyses of GSP-1 for AA trace element data, of
standards 1989 CANMET SY-3 and CANMET SO-2 for ICP, and from 10 replicates of specimen R1614 for
bulk density. Molecular weathering ratios were calculated by converting weight percent values (from
Appendices 5 and 6) to moles using molecular weights (Retallack, 1990, 1997).

REFERENCES

Munsell Color, 1975, Munsell soil color charts. Munsell, Baltimore, 24 pp

Murphy, C.P., 1983, Point counting pores and illuvial clay in thin section. Geoderma 31, 133-150

Retallack, G.J., 1988, Field recognition of paleosols, in J. Reinhardt and W. Sigleo, editors, Paleosols and
weathering through geologic time: principles and applications: Special Paper of the Geological Society of America
216, p. 1-21.

Retallack, G.J., 1990, Soils of the past: an introduction to paleopedology. Unwin-Hyman, London, 512 pp.

Retallack, G.J., 1997, A colour guide to paleosols. John Wiley and Sons, Chichester, 175 pp.

Van der Plas, L. and Tobi, A.C., 1965, A chart for judging the reliability of point counting results. American
Journal of Science 263, 87-90.






