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INTRODUCTION

The Devenisn and Lower Carbonifercus sediments of
the Lenmard Shelf (the northern structural subdivision
of the Conning Basin) are believed o form ons of the
most prospective ssquences for petrolewn in Western

Auvstralis, The lower Carbonifercus vocks in ¥eds no.t

produced @ little oil,snd the well developed Devonian reef

conplexes of the avea pesemble those that have yielded

prolific oilfields in other parts of the worid,

The Geologlcal Survey of Western Australis is ab
present conducting s detailed investigation of these rocls,

The

Pevonian reef complexes are well exposed, and a great

deal of information can be obiained on then through Pield

149

studies, ¥ s of the uppermost Devonian and

SHEVEY eXposur

)

W are very .

Lower Carboniferous uni

oor, and relatively

1ittle information regerding Sheir lithology end strati-

graphic relstionships can be obtsined at the swface, It

is of considerable impordence to the sesrch for oll on the

lennard Shelf thet the lithofacies varistions of these rocks,

and their velationship to the Devonian reef complezes, should

be known in as much detell as possible, It seews that the

is

only way in which this Information can be obiained

DEVONIAN REEF COMPLEKES

The

wyonian peef complexes on the lLennerd !

range from Hiddle to Upper Devonian in age,

faciecs nre peprosented, snd sre prelepred to s the barriey

reef, foreereef, and platform facies, No sediments of

the basin facies hove yei been recognized with cestainty,

In each reel complex the platform facles geners

consists of biostromel beds built up of stromatoporcids

o

and algae which grew close to sea level on a broad, flst pls

form., A barrier reef facies is generally developed along



2

o @

the seaward margl

B of the platform, though 1t is sbaent
in porits of some of the reel complexes, The reel ie
reprosented by @ massive limesione, buillt up of algme,

stromateporoids, sponges, brachiopeds, and other orger

and varies from a few Teet to o nmile or move in widih of
cuterop, The barrier reef is fronted Ly extensive fore~

reel facies, made up of telus deposits which were derived

Top %«}%ﬁ? woeh ;{W%ﬁt %&y &m.&i@m af the P W%@{iﬁﬁ&f Wlﬁ;ﬁ&ﬁ‘““ he
fore-reef deposite arve meinly calesvenites and caleirudites,

including some spectaculsr megabrecciss, Hueses of algel

limestone in the fore-veef deposiis which were previously

. regarded as bicherms (Smith, Flayford,:

1lians,1957;
Playford end Johnstone, 1959) are now recognized as large
blocks of veel which have broken away and relled down fhe
fore-poel slope, In sone areas the Lfore-reel deposits
also include substentisl wsounte of terrigenocus detribus,

The reef complex

un be expected o have good porosity

and permesbility in the subsurface , and thus act as suitable

reservolir rocks, In the ¥eds wells and the 67-mile bore,

excellent porosity and permeabillty occurred in dolomites

5

interpreted as Tormi

ng part of Devenisn reef complexes,
Rowever no sotisfactory cap rocks were present overiying the
reef complexes in those wells,

An unimown factor with regurd to the prospects of the

apd Shelf i the charecter of the

reel complexes of the lew
basin sedinents or any other 1likely soures rockes, The

origin of the oil found in veef complexes elsewhere in the

worl@ is in many cases problemetical, but it appesrs thet
the source iz not o be found in the reefs themselves, but

in the asso

slated facien op in younger sedimente overlapping
the recf complexes, Any area of the Lennerd Shell whepe
@%&ﬁ‘&%ﬁ iﬁ %3‘%@%&%@ ﬁﬁﬁf&ﬁ@fg‘ﬁ&%& 2% »gﬁ?:&*%}%& %}&},{i}k m & ﬁ?@:& 3‘“?& :i“ j‘g %ﬁ% m *%;@ M@&

more prospective than those areas where shale is lacking.



Such shales msy have acted as oil source rocks, and If

they extend over the resf complexes would provide the

necessapy oy rocks, Stratigraphic drilling coulsd do
mueh to asssist in locating avess where these favoursble

rocks arve present,

FaIBPIELD AND LAURER

BEDS

The Fairfield Beds are an inlerbedded sequence of
lipestone and terrigencus clastle sedisents, inecluding
shale, silistone, and sandstone, The unit has been dated
as late Fampennian (latest Devonisn) in apge (Teichert,1943).
smith, Flayford, snd ¥illiams (1957) sugpested that 1t ie a
post-reef-conplex devosid, though they presented no clsar
evidence Ho support this, Subseguent work by the Seclog-
ical Burvey has shown that the Pairfield Formation as

(1958) forms part of

mapped in some apcas by Gupoy

the fope-peef facies, and other exposures may be best Cone
sidered as basin facles, However it is neverthelesns

possible, if nob probable, that "frue® Falrfield post-dates

the reel complexes, and this hypothesis should be furthep
tested,
The wpper part of the Fairfield Beds of Guupy gt sl

was separated out by Thomas (1957) as the Laurel Beds,
basis Por this division belng that the upper beds contained

wisian) fossils, distinet from the

Lower Carbeniferous (Tow

Upper Devonian {Femenn:

lan) assenblage of the lower deds,

Thomae also suggested that the contact between the two units
is an wwconformity, though this was not based on Pield
observations, Jomes (in Veevers and Wells,1961) has pointed
out thet theve is really no evidence of any hiatus bebtween
the undts,

Laurel Beds in the

Exasnination of the PFalrfleld and

fisld by gecloglists of the Geologienl Survey bas so fap
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failed to find any sstisfeeitory peans Tfor sepayating thenm
ar & lithologiceal basis,  IP subseqguent work confirms
this opinion, and no satisfactory evidence is obiained to
support the postulsted unconforniby, It would scem advise
able to revert to the original usage of the name Falrfield

te include the Lower Carbonifercus rocks,

The recovery of a few gallons of oil frowm o slightly
porous sandstone in the laurel Beds in Heds no, 1 well has
resulted in grestly incressed intevest in the oill prospects

of the Falirfieldelaurel seguence, Untortunately the fecles
of these units in the Meds srea is pot promising, as the
sandatopes have only low porosiiy. This situation may
improve elsewhere on the Shelf, and facies studies should
visy @« blg pard in prospecting the Fairfield and laurel Beds,
it control is from the Heds,

rophic drilling

4% present the only significay

Sisters, ané Iourel Downs wells, and stratlg

of this intervel in other avess for facles analysis would

Be well vorth while,

Stratioraphie drilling of the PFolrfield and Laurel
Beds in the ares sround 12-pile bore on Brooking Speings
station would provide inporbent informetion regarding the
facies developed in these units adjecent to & well knoen
Devonlan reef complex, and should st the same time indicate
whether the Fairfleld Beds were indeed deposited af'bter reef
growth ceased.

Details of the geology of the 12-mile bore area, together

with the recompended well locations, are shown on the aceompaly
~I0E Ban, This map is traced from phote 5150, lennard
Eiver Bun 15, The bore o locobed on the lenneyd River

four-nile Sheet, sbout 30 miles from

Fiteroy Crossing,

The poor exposures of Leurel Beds around 12-mile bove
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were designated by Thomss (1957) us one of the two type
sections of the unlt. He did not guote n thichkness for
this section, but ¥Williame snd ¥eKellar (195%) state

that 1% 15 sbout TOO Teet,. 5

e outersp of Laurel Deds
is linited on the norlh- @ost by & fault which is thought
o bhe novmsl, dlpping to the southe-wesl at 2 high

this fault is nob nown, the

The throw of
not large. On the other side of the fault there are no

exposures before reaching the Devenisnm reel complez of the

Uscay Range, except for a few smull pebtehes of chale and

fine-grained ceslcarecus sondstone

believed to belong to the Falpfield Beds,

in & ¢veek bed, which sre

Three Taclies of the Oscar Range peef complex ape exposed

in the avea - the fore-reef, barrier reef, snd blostromel

{platforn) facies, The veeld complex rests on steeply folded

Precanbyrien weltamorphie rocks

A prominent 1line on the sir pholbos which exiends all

along the Iront of the Oscar Eange a short distance in frong

and Willisms (1957) as representing the outer edge of the

fope-peel deponite. This is believed to be the mont likely
explanation, though it could altermatively be due tv & feult.

#ell no. 1 is propos

ed primerily to obbtain ivforsmation on
the relationship between the sedisenis in front of the reef

complex and the reel conplex ltsell, The proposed loestion

iz sbout 200 yerds in Pront of the line which may represent

the ouler edge

of the forve-pecl deposibe, IF this Intere

pretation of the line is correct the well should pass sbruptly

from the soft sediments fronting the reel complex into the
hard calcarenites snd calelirudites of the fore-reef, st o depth
of shout 350 feet (assuming & fore-recf slops of some %@ﬁ}, snd

this would oo

fira that the Fairfield Beds wore deposited sfter

reef growith had ceased,
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Go
Welle 2 and 3 syre reconnended fto obialy additionml

1ithological inforwation on 8 subsitantlal thickness of

the sediments in Tront of the

rgel’ gomplex. Bach should

L

be drilled to o do of gbhout 1,000 feet, and topether

they should cover much of the sectlon present in front
of the resf complex, No, 5 could be teruinated i it

o

ch can be coprelated with condfidence

enters a secilon whi
with thal encountered 1n no.2.

An alternntive propossl would be

to omit drilling at site
ng, 2, and o take the well at site no. 3 down to 2,000 feet op

mare, bul this would be conirolled by the o

wity of the
drill used, Apn sdeguate coring progromme would be
sesentisl To oblain maxivum volus oubt of gueh inpordant

stratigraphic wells,

&nother asrea vheve significant information

ghbnined vn the Dewvonisy and Logers Coarbordferouns sedingnds

=

fronting the roef complexes is in the "Brooking Robasyment”

khe area between Brooking and Geikie Sorges). The

shallow waber bores in this area, none of which were suceds

ful, veeord black shale bemeath the black-scil plain, A

sample of such sh the "Had Zussian's well® in this

exbuyment three miles north of Brooking Springs Homestesd

contained a Femennisn microfloral suite (Bdgell,i962), /'

?ﬁﬁw&ly %Q;» gﬁ{a 4 4
Geol.Supvey Ye
Fups¥e Dadaey

1958, The meolngy of the Fliszrpoy X

o
=

Bur.lineral Resources Bull b

Playferd, P.B. and Jaon
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complex at Weal
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