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~xplanatory Notes . on the Mt. Anderson 

4~Mjl~ Ceologi~Pl M9P 

I 

m~N.~ll~:Y· 
The lVIt. .Ander.':lon 4-mile Bh.e.et aF.e.a fo;Fm.s part 0f the Fitzroy Ba.sin, 

wJP..,c4 occupjefi t.l;l.e ng;rtJ:/.el!Jl pSt-rt of the lGJ,rge:r; Q~p.ging B:win of Western 
4lh'$tr~~ill · Tlt~ fit;z;l!oy I}.asin i.s bo11nP.ed pn tll,e n.qpth by Preqamb:ri[!n .rock.s 
aJ;t.d pn th.e fiputh by a tef,ltpr;t,ic lin.t? l!~f.ened to If§ the 'f :)!'entOl}. Fault", whj~h 
~rend:S north-west ar;t.<;l pasll~& th;e.q;q.gp. th.e J!PFth13ry. p,q.pt gf this Sheet; therefore, 
s~~·~atly tb,e s0~thern p,q.rt of tl1is S]feet area ~& 11rt PGLrt ,qf tJJ,e !!'itz;rqy Basin. 

1 )n..ly Perl.IJ.ian, JYiesoz.oic and Oainozotic F.ocks crop out; Ordovician r0cks 
IJ .< ,I~' e b.e.<m i:u.ters.ecteo1 in a stn:wt:ur.e bq;re at Dampier Downs. 

Maps anEl photographs C0Nei~ng the l\1t . .And~rson 4-mile Shee~ are: aeri~l 

photographs, flown by the R.A.A:F., at a scale of 1: 50,000; photo-mosaic 
map (4 miles to 1 inch) prepared by and available from Division of National 
l\'Iap1~ing, Oanbena; photo )llaps· at 1 mile to 1 inch; dyeline maps controlled 
by slotted temp~ate asseml.Dly (at aiF:plwto scale) with principle points and 
topogl!aphy; and 4 )llile to 1 inch topographical-cadastral map in colour 
pliepare.cl• by ~nd aNailable :£11om the Dep.artment of Lands and Survey, Perth. 

PREVIOUS JNVES"PIG.ATIONS. 

(See ctlso BmLIOGRAPHY.) 

Hardman (1884) made tl;l.13 fJ.rst g~ologic!J.l investigations of the Fitzroy 
Basin; many fossils from his ·collections were described by Foord (1890). The 
cle;velopu.1ent of pastoral stations in the Kimberley District stimulated the 
sea~·ch for underground water, and Jack (1906) summarized the artesian water 
possibilities in the District; included in his report are descriptions of springs 
1~ear Upper Liveringa S'hation, anal Artel'\an bo-res near l\1t. Wynne and Upper 
Liveringa. 

Oil shovvings wel!e reported from Prices Creek (east of the Sheet are!).) 
soon after the first vVorld War, and interest in the district quickened. 
Blfutchifionl aad '.J1wlhot m..apped i'>a.rt o-f the District (Blatchford, 1927), and 
the site for an 0il bm·e at Mt. Wynne was determined in 1922 from this 
inv.el')tiga~io;ll. G;:;ts ail\ltd a~.phalt~m. fil.·om this l;>m·e were analwsed b~' Simpson 
( 192~ ). Ol_apiljl (19g5, :1.:~·~6) tr a.versecl. seuth :!!rom Edga.JJ Range, which he 
c.:an~Gl the :N',(ilrtJ:t !,i:sc~:Jrp~elljt, .to 11ae !MaLa.rty lj:ills, and W oolnough ( 1933) 
,Ll}.a<il.~ a!i!- , eri~ sl:~ii.'Nf;l'Y wer eQu.-p..try which incLuded the Eagar Range and 
N e.rrilljl;_:;.t · are!):~. 
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Forman (1929) and Hobson (1936) summarized petroleum prospects and 
investigations. 

Wade (1924, 1936, 1937, 193i:l) made a detailed stratigTaphical study of 
the area to assess petroleum possibilities and select drilling sites for Freney 
Kimberley Oil Company. One of the selected sites was on the Nerrima 
Structure: drilling began on the Freney Nerrima No. 1 Bore in 1939 and was 
abandoned in 1941. (Waterford, 1941, gives a history of Freney Kimberley 
Oil Company's drilling activities in the district.) 

S ince 1940 several oil companies have initiated geological surveys in the 
area, of whom .Associated Freney Oil Company and West Australian Petroleum 
Pty. U cl. are still continuing their investigations. 

The Bureau of Mineral Resources, Geology and Geophysics, began a 
systematic survey of the area in 1948, which was continued until 1956. 
Geological results were recorded by Guppy, Cuthbert and Lindner (1950) , 
Guppy, Lindner, Rattigan, and Casey ( 1958) , and Brunnschweiler ( 1954) ; 
and geophysical results by Wiebenga and van der Linden ( 1953), Vale, Smith 
and Gar-rett (1953), and Williams (1955) . In 1956 the Bureau drilled a 
stratigraphic hole near Wilson's Yard, the position of which was determined 
partly by the results of a seismic survey along J urgurra Creek carried out 
by West Australian Petroleum Pty. Ltd. The results are recorded by 
Henderson (1956). 

Fossils from the area have been described by many workers. Chapman 
(1924) recorded the fossils collected by Blatchford and Talbot; brachiopods 
have been described by Hosking (1931), Prendergast (1935, 1941) , Coleman 
(1957), and 'l'homas (1954, 1958); bryozoa by Crockford (1944, 1951, 1957 ); 
foraminifera by Crespin (1947, 1958) ; cephalopods by Mill er (193ti); ancl 
many fossils by Teichert (1939, 1940, 1942, 1945 and1950). 

Thomas and Dickins (1954) reviewed the Permian correlations. 

PHYSIOGRAPHY. 

'rhe Mt. Anderson 4-mile Sheet area forms part of J utsou's ( 1934) physio­
graphic divisions F'itz1·oylnncl and Sctncllctncl; Fitzroyland corresponds with 
what is known as West J[imberley. 

The area lies in the physiographic divisions F'iiz?·oy lTalley and Dese·l' t 
Platewn of Guppy et al. (1958), with the Edgar Ranges, formed by wind 
erosion and the cutting back of Jurgurra Creek, marking the northern edge of 
the Plateau. 

The major streams are the Fitzroy River in the north-east of the· sheet, 
and its north-flowing tributaries Jurgurra and Nerrima Creeks. 

The altitude of the Fitzroy River on the eastern margin of the Sheet is 
about 160 feet, and it falls to 88 feet at Mudjalla yard, a distance of about 50 
miles. The altitude at Luluigui Homestead is 141 feet, at Liveringa aerodrome 
130 feet, lVIyroodah homestead 175 feet, Nura Nura yard 160 feet, Wilson 
Yard 220 feet , Camelgooda fEll 394 feet, and 1\ft. Anderson about 1150 feet. 



TABLE I.-STRATIGRAPHY OF MOUNT ANDERSON 4-MILE SHEET. 

Pertod. Stage. Rock Unit. Thickness. Lithology. Distribution. 
Ill ~ r.-1 ';I'" I)'IJ,fil 
•. •-~- _.., Topography. 'U}li ·f Palaeontology and Age. Stratigraphic Relationship. Economic Geology. Principal Reference. 

--- Slightly tmdulating 

.l 
Residual Soils Superficial Variable sandy soil From Dampier Downs homestead to Gnpp; et al. (1958) 

>< (Qn) Mount Alexander and Matches Springs. 

~ Also in north-east of area 

z 
Light-textured variable. Usually high sand content Mainly along Fitzroy River and Jurgurra River banks and flood plaim. Gul-

I 
Good water at shallow depths in ~ Alluvium 0--100+ feet Guppy et al. (1958) 

~ (Qra) Creek lying common normal seasons 

~ Sand and dunes 0-100+ feet Well-rounded quartz sand with variable amounts of Throughout area hLlt especially south Plains with east to west sand ridges 

I 
Shallmv water where sand is thick Guppy et al. (1958) 

0' (Qs) iron oxide and west of Mount Arthur (seifs) 

>< Pisolitic Ironstone About 10 feet Ferruginou~ pisolites and nodules with rock fragments Small outcrops at Sandfly Yard and 

I 
Road metal Guppy et al. (195o) 

~ (·) cemented in a sandy ferruginous matrix south-east of Mount Arthur 
< ..... 
E-< 
~ Warrimbah Conglorner- 50+ feet Unconsolidated accumulations of pebbles and boulders, Mouth of Nerrima Creek and between Low ridges No fossils found. Possibly Tertiary Top eroded. Presumably unconforJ.able on Good, subartesian water between Guppy et al. (1958) 
~ 
E-< ate (Tw) rounded and water-worn Nerrima Homestead and Mount Freney Permian or Mesozoic 50 and 60 feet 

Mowla Sandstone 15+ feet Boulder and pebble conglomerate, unsorted coarse and Mowla Bluff Low rounded hills No fossils found. Tertiary -Creta- Unconformable on Jarlemai :Formati n. Con- Guppy et al. (1958) 
(JuO) conglomeratic sandstone with some siltstone. Fri- ceous or possibly Upper Jurassic tact sometimes transitional. To eroded Brunnschweilcr (1954) 

able when not ferruginized 
. 

Middle Portlandian J arlemai Formation 230-300 feet Poorly stratified to massive sandy siltstone, silty sand- Edgar Range to l\[owla Bluff. Also at Mesas and buttes. Steep cliffs of Buchia spp. Overlain by Mowla Sandstone. Con ormablc Brunnschweiler (1954) 
(Jur) stone, and silty ochreous claystone. Colours from Mount Jarlemai, Matches Springs and Edgar Range Cuesta M ele(l-grinella sp. on Alexander Formation 

whitP, pink and purple to brick red south of Craven Ord 

Lower Portlandian or Alexander Formation 180 feet Fine- to coarse-grained impure quartz sandstone with Small scattered outcrops from Mount Buttes and low hills in Edgar Virgatosphinctes sp. Conformably overlain by Jarlemai l!'~mation. Should be a good aquifer Brunnschweiler ( 1954) 
Kimmeridgian (Jua) interbedded siltstone. Sandstone friable, brown to Alexander to l\Iount James. Possibly Range Kossmatia sp. Unconformable on J"urgurra Sands~one 

0 red . Siltstone pink or purple with mica flakes and occurs north of Dampier Downs and Lower Portlandian or Kimmerid-..... 
00 quartz-sand lenses north of Roebuck Downs gian 00 
< 

Unconformable on Pelmian ~ Kimmeridgian or Lower James Sandstone 80+ feet Medium to conglomeratic sandstone, strongly cross- From l\Iount James to :i\fount Arthur Capping low hills No fossils found. Correlates with Top eroded. Guppy et al. (1958) 
~ Portlandian (Juj) bedded and ferruginized lower Alexander Formation on 

l lithology 

Kimmeridgian or Lower Mudja.lla Sandstone 120+ feet Unsorted, angular, medium- and coarse-grained sand- North-west of Mudjalla Yard Low, dissected areas No fossils found. Couelates with Top eroded. Unconformable on {iveringa Probably a good aquifer Onppy et al. (1958) 
Portlandian (Jm) stone with lensing conglomerate bands lower Alexander Formation on Formation 

lithology I 
Middle? Jurgurra Sandstone 15+ feet Medium- and coarse-grained quartz sandstone, cross- Along Jurgurra Creek from Mount Alex- Rock bars in creek bed Small poorly preserved pelecypods. Unconformably overlain by Alexande~ Forma- Probably a good aquifer Brunnschweiler (1954) 

Jurassic (Jj) bedded, micaceous, with clay pellets and thin silt- ander to Roebuck Downs Fossil wood 
tion. ~wn< bod. not nn~o~ stone beds 

0 0 Undifferentiated ? Probably sandstone. Bedding trends seen through Small areas west of Clanmeyer Pool Probably Jurassic but may be 'J'ri-..... .... 
17.) 00 (R.j.T) sand eoYcr on ;wriai photographs assic 
~~00 
~o;::s 

~ ~ 
. 

Aivcringa 0 Blina Shale 100+ feet Grey and brown siltstone, shalt>, and sandy shale : Limited area in the Dry Corner Syncline Clay soil plains, low outcrops and Bone fragments, Isaura-, Lingula Probably unconformably overlies Possible petrolemn source bed Brunnschweiler (1954) ,..... 
(Rh) f<'rtugini7.Pd conglome-ratic Ranclstone float material Formation. Top is exposed 00 

00 
< ..... 
~ 
E-< 

Upper Artinskian to Liveringa Formation 1,500+ feet Greywacke and fine micaceous yellow and olive-green Large area from ::\Iount James to Sandfly GrasRy plains with low strike ridges Plants, gastropods, pelecypods, Conformably overlies theN oonkanba Forma- Plant-bearing beds; good aquifer Guppy et al. (1958) 
Lower Kungurian (Pl) quartz sandstone with marine fossils at basP, followed Yard, north to Liveringa Ridge and some brachiopods, foraminifera tion, probably unconformably ov rlain by and low-grade coal reported from 

by thin-bedded rippJe.marked sandstone and con- near l\fount "Wynne and bryozoa Blina Shale them. Low-grade iron oxide in 
glomeratic sandstone with plant remains basal beds 

Artinskian Noonkanbah Formation <2,240 feet Shale, calcareous siltstone, limestone and intraforma- Grant Range, :\fount ·wynne, Nerrima Grassy plains with low strike ridges Rich faunal assemblage of brachia- Conformably overlain by Liveringj Forma- Possible petroleum source bed. Guppy et al. (1958) 
(Pn) tiona! conglomerate. Some pyritic and carbona- and ::\Ionnt Arthur areas, and east of formed by calcareous beds pods, bryozoa, corals, crinoids, tion and probably disconformabl overlies Poor aquifer 

~cons material in fresh samples Clanmeyer Pool foraminifera, some mollusca Poole Sandstone 

~ Lower Artinskian Poole Sandstone 700+ feat Thin-bedded, white, fine micaceous quartz sandstone On the flanks of Grant Range and Mount Hills and dip slopes with basal Plants in upper beds and marine Disconformably overlies the Gran\;~mation Good aquifer Guppy et al. (1958) ..... 
~ (Pp) with plants, current-bedded and ripple-marked. Wynne areas and near l\Iount Arthur marine calcareous bed forming fossils in basal unit and is overlain probably disconfor ably by 
~ At base is marine Nura Nura Member of ferruginous small low outcrops the Noonkanbah Formation 
~ 
p., s.ilty quartz sandstone and calcareous sandstone, 

I fossiliferous 
l 

Probably Sakmarian Grant Formation 8,000± Sandstone, conglomerate, tillite, siltstone, shale, varved Core of O•·ant Range and :Mount Wynne Hills and rises Wood remains Unconformably overlies Lower Cartniferous Good aquifer and reservoir rock Guppy et al. (1958) 
(Pg) rocks. Intraformational contortion and cross- area and ncar Mount Arthur Laurel Beds and is overlain pro ably dis- for petroleum accumulation 

bedding. Blue-grey siltstone contains glaciated conformably by Poole Sandstone 
boulders. Contains limestone pebbles in Grant 
Range (Smith, 1951, p. 14) 

I I I 

[To face page 4.] I 
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'l'he r_ Jt'th-east part of the area has been surveyed by Department of 
Interior, Survey Branch, Canbena, for a gravity survey by geophysicists of 
the Bureau of Mineral Resources; this area therefore has very accurate height , 
control, which can be obtained from the Survey Branch. 

The following information was taken from the Atlas of Australian 
Resources prepared by the Division of Regional Development, DepartJent of 
National Development, Canberra:-

Normal mean. winter (June, July, August) temperatures are 65°-70° F; 
normal mean summer (December, January, February) are 90°-95° F. The 
normal range of temperature i<s 40°-50° F. The area experiences less than five 
days per year of frosts. Annual average rainfall is 15"-25" with a variability 
of 30-35 % and a frequency of about 30 thunderstorms per year; most of the 
rain falls in January, February, 1\'Iarch; the driest months are July, August, 
September, October. Rain falls on 25-50 days a year. 

STRA'l'IGRAPHY AND PALAEONTOLOGY. 

Rock units are named according to the Australian Code of Stratigraphical 
Nomenclature. 1\.ll formation names have been approved by the Stratigraphical 
Nomenclature Committee of W P-Stern Australia. The precise age of many of 
the rock units is still in doubt. 

The stratigraphy and palaeontology are summarized in Table 1. No rocks 
older than Lower Permian crop out on tht: .Mt. Anderson Sheet area, but the 
presence of Carboniferous rocks · is recurded from the Grant Range No. 1 
bore, and probable Ordovi0ian rocks frum the Dampier Downs structural hole, 
7 miles north of Dampier Downs; both bores were drilled by · West Australian 
Petroleum Pty. Ltd. 

S'fRUCTURE. 

The major structural feature is the "Fenton Fault" which trends north­
west and can be traced by aerial photographs and on the ground from Ilft . 
• Tames to Clanmeyer Pool on Jurgurra Creek. In most places it marks the 
junction between known Permian rocks on the north-east side and sand and 
Mesozoic rocks to the south-west. The precise nature of this feature is not 
finally elucidated. Gravity work by the Bureau of II'Iineral Resources indicates 
a " down throw" or depression to the north of 12,000 feet near Mt. James, 
7,000 feet near Barnes Flow, 6,000 feet near Mt. Density, and no displacement 
at jurgurra Creek (Wiebenga and van der Linden, 1953). The Bureau of 
Mineral Resources stratigraphic bore, dr illed to 1,680 feet in 1956 at Wilson 
Yard, confirmed that there was little if any displacement across the "Fenton 
Fault" at Jurgurra Creek, for in this bore, Noonkanbah Formation was 
encountered at less than 30 feet depth: basal Liveringa and Noonkanbah 
Formation crop out 8 miles north-east across the fault line (Henderson, 1956). 
An extension of Wiebenga's (1953) results north-west from Jurgurra Creek 
suggests a "low" appearing on the south-west side and a "high" on the 
north-east side of the possible north-west extension of the "Fenton Fault". 



A seismic sunley along J urgurra: Creek by West Australian Petroleum 
Pty. in 1955-56· indicated a strong reflecting horizon which formed a "high" 
sbuth of \Vilson Yard; the top of this "high" was expected at 3,500-4,000 
feet and it was thought to represent the top of tlie. Permian section. However, 
the stratigraphic bore at Wilson Yard disproved this, and the reflecting horizon 
at 3,500- 4,000 feet may mark the top of the Carboniferous or Devonian 
sediments in this area. 

The " Fenton Fault" probably marks the northern limit of a north-west 
trencling ridge which has been ref~rred to as the Broome ridge. The Edgar 
B,anges would be near the crest of this ridge. Whether it was formed as a 
horst (controlled primarily by faulting) or represents a major basement high, 
has not been established. 

Many closed anticlines and s3>nclines occur on the Sheet area. The largest 
of these is the Grant Range anticline, which is closed in the Poole Sandstone; 
others are l\lt. Wynne, Deep "\Vell and :N' errima anticlines, and l\1yroodah, Dry 
Corner and McLarty synclines. All these structures are in the Permian 
formations. Small folds ariel faults occilr in the Mesozoic i'ocks of the Edgar 
Range. 

The Bureau of Mineral Resources and West Australian Petroleum Pty. 
Ltd. have can,ied out airbbrne magnetometer surveys ovei· part of the area:; 
the results are not yet (June, 1957) published. Tlie Bureau has also carried 
out seismic surveys over the Nerrima Structure (Vale et a,l., 1953) , the Deep 
Well Anticline (Williams, 1955) , and across the "Fenton Fault" near Barnes 
Flow (unpublished); and gravity work in the Nerrima-Myrobdah area 
(Wiebenga and van der Linden, 195·3). Plate 1 shows the extent of geophysical 
survey so far carried out in the area .. 

The Freney Oil Co. drilled three bores in the l\It. Wynne area in 1922-~5 . 

The deepest (Mt. Wynne No. 3) was· 2,154 feet; all bores were in the Grant 
Formation and small shows of oil were encountered. Freney Kimberley Oil 
Company (1932) N.L. drilled Nerrima :No. 1 bore in 1939, which was 
abandoned in Grant Formation at 4,211 feet in 1941, after passing through 
Noonkanhah Fot~ni.ation and Poole Sandstone; there were no showings of oil 
or gas. 

Associated Freney Oilfields N.L. drilled an ·oil bore to 9,072 feet at 
Nerrima in 1955, passing through Noonkanbah Formation, Poole Sandstone, 
and Grant F'ormation before terminating in probable Carboniferous sediments; 
smali oii showings were encountered at about 2,700 feet in Grant Formation. 
The company then drilled l\1yroodah No. 1 to 6,001 feet in 1955-56; this bore 
was abancloned in Grant Formation with no showings of oil or gas. 

West Australian Petroleum Pty. drilled an oil bore at Grant Rang'e No. 
1 in 1955 to 12,915 feet with no showing of oil or gas. The bOre penetrated 
nearly 8,000 feet of Grant Formation befot·e bottoming in Carboniferous 
sediments. This company also drilled a stratigraphic bore, Dampier Downs 
No. 1, which began in Jurassic sediments, and reached the top of the Permian 
:;;ediments at about 1,000 feet, and bottomed at 41000 feet in Ordovician rocks, 



ECONOMIC .GEOLOGY. 
UNDERGRbUND WA±:rlai. 

E xcept for waterholes along the Fitzroy River, the pastoral industry 
depends entirely on underground water; it is therefore the chief economic ' 
mineral produced. About 40 bores and wells are producing water, at least of 
stock-water quality. Most are sublirtesian and most are e(I'uipp·ed with; wind­
mills. Some, such as Barn·e:s Flow, Little Flow and Green Spring, are springs 
which are equipped for wateri'ng stock. Guppy et al. (1958) give a g·eneraJ 
account of the bores. 

PETROLElJM. 

No oil or gas seepages are known-tht gas from the hot springs near Mt. 
Wynne is not petroliferou~~lid only V'ei.·y slllall oil showings are repo·rted 
from Associated Freney Nerrima No. l and Freney Oil Mt. Wynne No. 1 
and 3 bores. 

Of the outcropping· formations, the Permian Noonkanbah Formation and 
Triassic Blina Shale are of petroleum source-bed type; the Grant Formation, 
Poole Sandstonfr, and I1iveringa Formation contain perme·able sandBtones which 
could form reservoirs. Source beds in the Ordovician and Devonian sediments 
o'ccm1 elSewhere in the Fitzroy Basin and llihJ extend into this area at depth. 
Devonian reefs, calcarenite, and permeable sandstones, as well as Ordovician 
calcareous siltstone and dolomite, found elsewhere in th't Fitzroy Basin and 
suitable both as sour 'ce and 1'esetvoir rocks, may occut' at depth, as, £or example, 
th'e dolomite from Dampier Downs Station Bore. 

Structural rel:ief has been indicated by gravity, aeromagnetic, and seismic 
sttrveys, particularly along and south-east of the "Fenton Fault", and the 
" Broome ridge ,·, could be a promising area for :petroleum accumulation, 
particularl y if Ordovician or Devonian reefs have developed along· it. 

PHOSPHATE. 

The bone bed which crops out at the base of the Blina Shale, 4 miles 
north-east of Dry Corner bore, contains a small quantity of phosphate. 

IRON ORE. 

The basal Li'ver'inga Formation (the Lightjack Membe1') contains oolitic 
grey to green greywacke which contal.ns low-grade iron oxide. A sample 
analysed by Edwards (1953) from north of Jimberlura Tank near Mt. Wynne 
conta·ined 51% F'e20a, 19% Si02, 13% Ab03 . This bed is very extensive and 
may prove to be a source of low-grade iron ore in the future. 

CoAL. 

Thil'l seams of low-gi·ade c'Oal haVe been reported from wells and bores to 
the north Of this area; the i)lant-bearing beds in the Liv'eringa Formation inay 
contain coal seams, but 11,0ne· have been fo"Q;:p.'<l in outcr<:>ppiug beds. 

RoAD 1\fETAL. 

Pisolitic ironstone and ferruginizea · and s'ilicified sandstones are used as 
J'oact meta l : th e:V o·M1w in sm:;iu q~la'ntiti e's o'rer ~.:ide a.reas. 
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