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SHEET SF 51-1GEOLOGICAL SURVEY OF WESTERN AUSTRALIA

Alluvium _ undivided clay, silt, sand, and gravel in rivers and creeks
Unconsolidated sand, silt, and gravel in discrete channel beds

Overbank deposits _ alluvial sand, silt, and clay on floodplains adjacent to main drainage channels
Alluvial sand, silt, and clay; mixed floodplain deposits (Qao) characterized by numerous small claypans

Pebbly silt and sand on alluvial fans

Sheetwash sand and quartz pebbles overlying and derived from granitoid rocks

Quartz debris adjacent to large quartz veins
Colluvium and eluvium derived from weathered PATERSON FORMATION: scattered boulders, cobbles, and pebbles in clay and silt matrix

Quartzofeldspathic eluvial sand, with quartz and rock fragments; overlying and derived from granitoid rock

OAKOVER FORMATION:
OAKOVER FORMATION:

Silicified and ferruginized channel deposits; cemented chert and banded iron-formation clasts in conglomerate; dissected old drainage lines
Colluvium _ consolidated clay, silt, and sand deposits; derived from adjacent rock outcrop; dissected

Ferruginous duricrust; includes massive, pisolitic, and nodular laterite
Siliceous duricrust; includes silcrete
Calcrete; massive, nodular, and cavernous limestone; variably silicified; residual origin

FREZIER SANDSTONE:

PARDA FORMATION:

POOLE SANDSTONE:

CALLAWA FORMATION:

PATERSON FORMATION:

fine- to coarse-grained sandstone, with siltstone interbeds; minor mudstone; trace fossils

diamictite, mudstone, siltstone, sandstone, and minor conglomerate; fluvioglacial deposits

Dolerite dykes, various ages
Quartz veins, various ages

WAROONGUNYAH FORMATION: EEL CREEK FORMATION:

Fine- to medium-grained sandstone and siltstone
Bedded to laminated dolomite and stromatolitic dolomite

EEL CREEK FORMATION

GOOGHENAMA FORMATION:

BROADHURST FORMATION: shale, siltstone, mudstone, and fine- to medium-grained sandstone
Massive to thin-bedded dolomite and limestone; minor interbedded shale and siltstone
Chert, silicified dolomite, and silicified stromatolitic dolomite

COOLBRO SANDSTONE: fine- to coarse-grained sandstone; pyrite nodules common

HornblendeÊfeldsparÊbiotite porphyry dykes; trachyandesite and lamprophyre related to
Hornblende monzogranite and granodiorite; in small plutons

PINJIAN CHERT BRECCIA: chert breccia and poorly bedded chert

CARAWINE DOLOMITE: massive to well-bedded, recrystallized dolomite and stromatolitic dolomite; minor chert

Medium- to coarse-grained dolerite sills and dykes; weakly metamorphosed

MADDINA FORMATION:

JEERINAH FORMATION:

TUMBIANA FORMATION:

mixed sedimentary rocks; shale, siltstone, sandstone, and local microbanded chert; minor accretionary lapilli

Isabella Member:

Baramine Volcanic Member:

Kuruna Member:

Meentheena Carbonate Member:

Mingah Tuff Member:

massive, vesicular, and amygdaloidal basalt and andesite, with silicified flowtops

banded dark-grey siliceous dolomite, limestone, stromatolitic dolomite, and tuffaceous shale and siltstone

KYLENA FORMATION: massive, vesicular, and amygdaloidal basalt and andesite
Basalitic agglomerate
Grey carbonate rock; thin, discontinuous, silicified microbial laminations and stromatolites

HARDEY FORMATION:

Koongaling Volcanic Member:
metasandstone, quartzite, and metasiltstone

porphyritic and fine-grained felsic lavas; dacite, rhyodacite, and rhyolite

Tuffaceous sandstone, siltstone, and shale, accretionary lapilli and felsic tuff, and some feldspathic sandstone, pebbly sandstone, and conglomerate; thin carbonate units
Medium to very coarse grained feldspathic sandstone, pebbly sandstone, and conglomerate; minor fine-grained sandstone and siltstone

Metarhyolite, metadacite, and quartzÊfeldsparÊmica schist
Hornblende monzogranite and granodiorite
QuartzÊfeldspar porphyry; spherulitic textured, in dykes

Seriate to porphyritic, coarse-grained syenogranite, rapakivi texture; sheared and foliated

MOUNT ROE BASALT:
Basaltic agglomerate with a pale-coloured tuffaceous matrix

Laminated dark-grey siliceous limestone and dolomite

Black Range Dolerite Suite:

Aegirine-bearing sodic porphyry dykes
Rhyolite and spherulitic-textured felsite dykes

Metamorphosed gabbro, epidotized gabbro, and quartz gabbro
Metamorphosed gabbronorite, norite, and pyroxenite

COORAGOORA FORMATION:

CATTLE WELL FORMATION:

COONEEINA BASALT:

CUNDALINE FORMATION:

NIMINGARRA IRON FORMATION:

pillowed and massive basalt, hyaloclastic breccia, and silicified basaltic andesite; metamorphosed

WOLLINE MONZOGRANITE: porphyritic and seriate monzogranite and syenogranite; pink-grey, medium- to coarse-grained

Medium- to coarse-grained monzogranite and syenogranite; pink-grey to cream; weak metamorphic foliation
Granodiorite, quartz diorite, and tonalite; grey-white and medium- to coarse-grained; foliated

Foliated to gneissic granitoid rock with mafic and ultramafic xenoliths

MOUNT EDGAR GRANITOID COMPLEX

QuartzÊfeldspar porphyry; dacite and rhyodacite; metamorphosed

COPPIN GAP GRANODIORITE:

MULLUGUNYA GRANODIORITE:
MUNGANBRINA MONZOGRANITE:

massive, even-grained, grey-white biotite trondhjemite
Hybrid amphibolite-rich granitoid rock with mafic and ultramafic xenoliths

Granitoid rock with mafic and ultramafic xenoliths
medium-grained, grey biotiteÊhornblende granodiorite; weakly foliated

banded, medium- to coarse-grained monzogranite; locally seriate to porphyritic; foliated

WARRAWAGINE GRANITOID COMPLEX
Grey-white, medium- to coarse-grained tonalite and granodiorite; hornblende bearing
Seriate and porphyritic, pink-grey, medium- to coarse-grained monzogranite and granodiorite
Pink-grey to cream, medium- to coarse-grained monzogranite, syenogranite, and granodiorite; metamorphosed

Mafic and ultramafic xenoliths in foliated to gneissic granitoid rock

Gap Intrusion

Metapyroxenite

Strutton Intrusion:

Nob Well Intrusion: coarse-grained serpentinite (after peridotite) and metapyroxenite

metagabbro, metapyroxenite, and serpentinite (after peridotite)

HornblendeÊplagioclase schist; after basalt and dolerite
CarbonateÊtremoliteÊchloriteÊtalc schist
Serpentinite; after peridotite
TremoliteÊserpentineÊchlorite(Êtalc) schist
Metapyroxenite, commonly schistose

Anorthositic metagabbro

Serpentinite; after peridotite

CarbonateÊtremoliteÊchlorite rock

EURO BASALT: basalt, pillow basalt, high-Mg basalt, and intercalated thin-bedded chert; metamorphosed
Thin-bedded chert, ferruginous chert, and banded chert; metamorphosed
Sandstone, siltstone, shale, and tuffaceous sandstone; metamorphosed

Serpentinite (after peridotite) and tremoliteÊchloriteÊserpentineÊcarbonate rock (after komatiite); sheared

PANORAMA FORMATION: felsic volcanic rocks; mainly rhyolite, quartzÊfeldspar porphyry, and felsic tuff; metamorphosed
Thin-bedded chert, banded chert, and interlayered felsic tuff; metamorphosed

APEX BASALT:
Grey-white banded chert and green-grey fuchsitic quartzite; metamorphosed
Felsic volcanic flows and tuff; mainly rhyolite; metamorphosed
TremoliteÊserpentineÊtalcÊcarbonate rock; after peridotite and komatiite

DUFFER FORMATION:
Fine-grained amphibolite; after basalt and dolerite; metamorphosed

MOUNT ADA BASALT: fine-grained amphibolite (after basalt) and siliceous metabasalt; minor metachert and ultramafic rock
Green and blue-grey metachert
SerpentineÊtalcÊchlorite rock; after ultramafic rock
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Geological boundary

Fault

Fold, showing axial trace and generalized plunge direction

exposed...........................................................................................................

exposed...........................................................................................................

reverse, triangle on upthrown side...............................................................

concealed........................................................................................................

concealed, interpreted from aeromagnetic data.........................................

Strongly foliated rock............................................................................................

anticline; exposed..........................................................................................

syncline; exposed...........................................................................................

Small-scale fold axis, showing trend and plunge

S-vergence......................................................................................................

Z-vergence......................................................................................................
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Bedding, showing strike and dip

inclined............................................................................................................

vertical.............................................................................................................
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strike and dip direction from aerial photography.......................................

Way-up indicator

cross-bedding.................................................................................................

graded bedding..............................................................................................

stromatolite growth........................................................................................

Metamorphic foliation, showing strike and dip

inclined............................................................................................................

vertical.............................................................................................................

Cleavage, showing strike and dip
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vertical.............................................................................................................

Mineral lineation, showing trend and plunge.....................................................
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Plant fossil locality................................................................................................
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Track.......................................................................................................................

Railway, with bridge.............................................................................................
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Position doubtful...................................................................................................
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Mine (gold, unless otherwise indicated).............................................................

Opencut..................................................................................................................
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Consolidated pebble, sand, and silt deposits; dissected scree and outwash-fan deposits
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THIRD EDITION 2002

massive, porphyritic, vesicular, and amygdaloidal basalt; some pillow basalt

ChloriteÊtremolite(Êquartz) schist; after pillowed, ocelli-textured, high-Mg basalt

HornblendeÊplagioclase schist; after dolerite intrusions; restricted to DUFFER FORMATION

relative displacement......................................................................................

interbedded dacite tuff, welded tuff, tuffaceous siltstone and shale, and thin-bedded sandstone,

weathered brown, grey-green shale, siltstone, lithic wacke, sandstone, and pebble conglomerate;
local polymictic, matrix-supported conglomerate; metamorphosed

Horizontal control; major, minor.........................................................................

concealed, position uncertain........................................................................

Petroleum exploration well

dry, abandoned..............................................................................................

Stratigraphic well..................................................................................................

Mineral exploration drillhole, showing subsurface data...................................
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Isotopic age determination site with identification number..............................
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Granitoid rock

Fine- to medium-grained dolerite and quartz dolerite sills and
dykes restricted to

Bamboo Creek Member:

Warroo Hill Member:
Polymictic, matrix-supported cobble to boulder conglomerate, sandstone, siltstone, and wacke

Eolian sand _ light- to dark-red sand in sheets, and longitudinal (seif) and chain dunes; quartz pebble,

plant and trace fossils; mainly fluvial deposits

carbonate rock, and tuffaceous shale, siltstone, and sandstone, and minor pisolitic tuff

c.

2541 Ma ä

2687 Ma å

2717 Ma è

2741 Ma ê

2756 Ma å

2764 Ma å

2757 Ma è

2758 Ma ì

2772 Ma ð

Mixed granitoid rock; fine- to coarse-grained; well foliated to gneissic, minor banded granitoid gneiss (   3470 Ma è)

3048 Ma ì

3252Ê3244 Ma è

3303 Ma è

3313 Ma è
3438 Ma è

3443 Ma î

3317 Ma âô

3314 Ma ââ

3242 Ma ì
3303 Ma ì
3313 Ma è

3458Ê3454 Ma âå âè

3471 Ma âå

Geochronology by:

(3) N. T. Arndt et al., 1991, Australian Journal of Earth Sciences, v. 38, p. 261Ê281.

(5) T. S. Blake, 2001, Precambrian Research, v. 107, p.139Ê177.

(8) M. T. D. Wingate, 1999, Australian Journal of Earth Sciences, v. 46, p.493Ê500.

(9) C. Brauhart, 1999, University of Western Australia, PhD thesis.
(10) R. I. Thorpe, 1992, written communication.
(11) I. S. Williams and W. J. Collins, 1990, Earth and Planetary Science Letters, v. 97, p. 41Ê53.

(13) R. I. Thorpe et al., 1992, Precambrian Research, v. 56, p. 169Ê189.
(14) R. I. Thorpe, 1991, written communication.

Mixed lacustrine and eolian deposits; clay, silt, and sand

Alluvial clay and silt deposits on floodplains with gilgai (crabhole) surface in areas of expansive clay

upper unit; vuggy, white to grey opaline silica; silicified carbonate, and minor calcareous sandstone

poorly sorted, coarse-grained, partly bioturbated sandstone, conglomerate, and minor siltstone; fluviatile to deltaic deposits

medium- to coarse-grained sandstone, quartz wacke, and thin beds of pebble to cobble conglomerate

fine-grained, massive rhyolite; quartz or carbonate amygdales; possible intrusion

siltstone, wacke, and carbonate rock; silicified stromatolites; weakly metamorphosed

CHIMINGADGI TRONDHJEMITE:

Quartzite, green fuchsitic quartzite, chert, banded chert, and intercalated ultramafic schist

Fossil locality.........................................................................................................

Major track.............................................................................................................

Soak, springs........................................................................................................

DIAGRAMMATIC SECTIONS

Palaeozoic rockUnassigned Proterozoic rock

Windpump..............................................................................................................

Pool........................................................................................................................

Watercourse with ephemeral pool, rockhole, or waterhole.............................
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c. 2715 Ma å

Mixed eolian and eluvial sand _ red-brown quartz sand in sheets; overlying and derived from granitoid rock

Magnetite-bearing monzogranite; cream to white-grey and fine- to medium-grained

Compiled by I. R. Williams 2001

(2) B. M. Jahn and B. M. Simonson, 1995, Precambrian Research, v. 72, p. 247Ê261.

(4) D. R. Nelson, 1998, GSWA Record 1998/2, p. 81Ê88; 108Ê110; 133Ê135; 139Ê153.

(7) D. R. Nelson, 1996, GSWA Record 1996/5, p. 143Ê155.

(12) D. R. Nelson, 2000, GSWA Record 2000/2, p. 172Ê184.

AUSTRALIA 1Ý:Ý250Ý000 GEOLOGICAL SERIES

Colluvium _ sand, silt, and gravel on outwash fans; scree and talus; proximal mass-wasting deposits

Calcrete; massive, nodular, and cavernous limestone, variably silicified; dissected valley calcrete
Consolidated alluvial gravel, sand, and silt; local carbonate cement; dissected
Consolidated alluvial clay, silt, and sand; dissected

Pisolitic, ferruginous channel deposits; limonite, goethite, and hematite deposits; dissected old drainage lines

derived from adjacent banded iron-formation; dissected

Ê
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Lacustrine clay, silt, and sand in large, nonvegetated claypans; rarely with vegetated, gilgai (crabhole) surface

Low-gradient sheetwash deposits _ silt, sand, and pebbles on distal fans; no defined drainage

CA
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800 Ma âê Basal, hematite-clast conglomerate; includes ferruginous shale

GREGORY GRANITIC COMPLEX

Granophyre; cataclastically deformed
Sheared and foliated, fine- to coarse-grained syenogranite; cataclastically deformed

Fluorite-bearing quartz porphyry; in dykes and small intrusions

Shay Intrusion

Gorge Creek Group

<3235 Ma ò

MUCCAN GRANITOID COMPLEX

Serpentinite; after peridotite and dunite

Fine- to medium-grained amphibolite, and mafic hornfels; after basalt

TremoliteÊserpentineÊchlorite(Êtalc) rock; schistose

dacitic, rhyodacitic, and andesitic lava, tuff, and agglomerate; metamorphosed

(1) D. R. Nelson, 2001, GSWA Record 2001/2, p. 189Ê193.

(15) L. Bagas et al., 1995, GSWA Annual Review 1994Ê95, p. 55Ê63.

Topography from the Department of Land Administration Sheet SF 51-1,

WILLIAMS, I. R., 2002, Yarrie, W.A. Sheet 51-1 (3rd edition):

Undivided Warrawoona Group Warrawagine Granitoid Complex

anticline...........................................................................................................

syncline...........................................................................................................

Palaeocurrent, showing trend and direction from cross-bedding,

direction known..............................................................................................

pillow structure...............................................................................................

Airphoto lineament, unspecified..........................................................................

Rockhole, waterhole.............................................................................................

Bore, well...............................................................................................................

Dam, tank...............................................................................................................

PRODUCT OF THE NATIONAL

GEOSCIENCE AGREEMENT

Government water exploratory bore...................................................................

Government water exploratory bore, with artesian flow...................................
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ironstone pebble, or rock-fragment veneer on some sheets and in interdunal areas

lower unit; blue, grey, and fawn limestone and calcareous sandstone

white, thin-bedded, massive mudstone and claystone, with minor lenses of fine-grained sandstone; macrofossils; shallow-marine deposits

very fine to coarse grained sandstone, ferruginous towards base, with siltstone and conglomerate interbeds;

Dolerite dykes and sills

Grey, cream to red, fine- to coarse-grained sandstone, quartz arenite, and
minor siltstone; halite pseudomorphs in fine-grained sandstone

glauconitic and tuffaceous sandstone, and rhyolite tuff

black, blue, green, and grey mudstone,
shale, siltstone, and thin-bedded sandstone; minor

Throssell Group: undivided (subsurface only)

< 1060 Ma â

Fortescue Group: undivided (subsurface only)

coarse- to fine-grained mafic tuff, with local accretionary lapilli, and volcanic agglomerate; thin basalt and andesitic basalt flows

bedded lapilli, vitric, crystal, and lithic tuff, tuffaceous siltstone, and fine-grained tuffaceous sandstone

pisolitic tuff, and tuffaceous siltstone and sandstone, and minor basalt and thin carbonate units

sandstone, commonly feldspathic and locally tuffaceous, and siltstone, shale, conglomerate, and wacke

massive and flow-banded porphyry, porphyry breccia, bedded tuffaceous rock, and quartzÊfeldspar and feldspar porphyry subvolcanic intrusions

Basal polymictic pebble conglomerate and sandstone

fine- to coarse-grained sandstone, siltstone, shale, conglomerate, and feldspathic and lithic
wacke; weakly metamorphosed

Fine- to coarse-grained metadolerite sills intruded into

banded iron-formation, jaspilite, banded and ferruginous chert, and black carbonaceous
shale; metamorphosed

massive to seriate, cream to pinkish biotite granodiorite, and tonalite; weakly foliated

Granophyric monzogranite; leucocratic and fine-grained

TalcÊchlorite schist (mylonitic fabric), pods of altered komatiitic basalt (spinifex texture locally), and carbonateÊtalcÊfuchsite rock

mixed massive and pillowed basalt, high-Mg basalt, and thinly intercalated chert; metamorphosed

siltstone, and shale
interbedded dolomite, sandstone,

2763Ê2757 Ma ì î

2775Ê2763 Ma å

3460Ê3241 Ma è ê ì âô ââ âä

(6) D. R. Nelson, 1999, GSWA Record 1999/2, p. 94Ê96; 122Ê125; 129Ê143.
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Basal pebble- to cobble-conglomerate, sandstone, siltstone, and shale; metamorphosed

Mixed granitoid rock; fine- to coarse-grained, well foliated to gneissic, minor banded granitoid gneiss (3655Ê3410 Ma ì)

The Map Grid Australia (MGA) is based on the Geocentric Datum of Australia 1994 (GDA94)

GDA94 positions are compatible within one metre of the datum WGS84 positions

Reference points to align maps based on the previous datum, AGD84, have been placed near the map corners

Cartography by D. Ladbrook, S. Collopy, and K. Greenberg
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dolerite and medium- to coarse-grained gabbro dykes; weakly metamorphosed
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Consolidated ferruginous colluvium; recemented fragmented laterite, ironstone pebbles, clay, silt, and sand; canga deposits,
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