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'Wesjr Australian petroleum Pty. Ltd. recently! 
submi tted an excellent suite of cores from Rough Range~mo. 1 
Bore for micropalaeontological examination. The collection 
included 33 cores, the first core, No, 3 being taken at 
656 .. 664 feet and the last core, No. 70 at 2756-2762 feet. 
Coring WaS almost continuous throughout the Tertiary -wi th 
the result that new information on the stratigraphical 
sequence of the Tertiary in the Carnarvon Basin has been 
obtained. The discovery, for the first time, of certain 
genera and species of foraminifera between the depths of 
855 feet and 883 feet (Cores NoS. 4 and 7) indicate that 
beds referable the lower part of Ue ll stage (Upper Oligocene) 
are present in subsurface sections in the Carnarvon Basin. 
Fur thermore 1 genera and species in beds from 935 feet down 
to 1001 feet (Cores Nos, 8, 9, 10, 11) suggests that beds 
referable to Itc tt stage (Lower Oligocene) are present, some 
of these forms being iDund only in Tertiary deposits in 
the IndO_Pacific region north of the Carnarvon Basin. 

&U1~tARY OF S+RATIGRAPHICAL SEQUlWC,!!f 

The following table summarizes the results obtained 
from examination of the s&aples from Rough Range South No.1 Bore. 
A complete description of each of these divisions is given below: 

~er1od stage Core Nos. Depth in Lithology AQdJ.ElUllal 
~ Cbaracteris tics 

'Ihtl Hard whi te limes tone 
(Pliocene) 3 656_665 with small foraminifera 

ue1 .. 2" 
(Upper 4,7 855 ... 883 Grey limes tone and 
Oligocene) sandy limes tone wi th 

~lep191na 

"c" Grey sandy limestDne 
(Lower 8 ... 11 935 ... 1001 with new genus 

Tertiary Oligocene) aff. ~.w.D.a 

tla_b tl 12-15 1065-1140 Limestone with abund-
(Middle to ant dolomite! also 
Upper Eocene) bryozoa and arger 

for amini fer a. 

16 .... 49 1140-2220 Glauconitic sandy 
limestone; larger 
forams scarce, small 
species common. 

Campanian 50,52, 2240-2362 Grey gla"uconi tic 
53,5'4 calcarenite with 

Inoceramus. 
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Eeriod §tage Qore B~ Depth in Litholog~ and faunil 
feet Sharacteristics. 

Upper 
Cretaceous 

Lower 
Turonian 61 2500 ... 25'02 

2756-2768 

Greenish calcareous 
siltstone with foraminifera. 

. ': h7 .,\ Cenomanian 70 Dark grey pyritic siltstone 
with arenaceous foraminifera. 

DETAILED DESCRIPTION OF CORES WITH STRATIGRAPHICAL 

AND FAUW4L NOT. 

Pliocmne 

The first core, No.3, taken at 656-664 feet, 
was a hard limestone containing a few poorly preserved foraminifera. 
The following species were recognised: 

Uv ....,r~ ........ v ..... a ... y; ... ..J.V ...... neus (Howchin and Parr) 
__ :II • .... 1 _ j.. I 

This assemblage is found in rocks ranging from 
Pliocene ~o Recent. The species Rotprb1nell~ gycloc1yueus WaS 
describedi by Howchin and Parr from the Pliocene of the Adelaide 
basin. . 

Lower pgt of tIe" stage 

Cores Nos. 4 and 7 taken at 855 ... 860 feet and 
874 ... 883 f at respectively, consist of grey limestone to sandy 
limestone, containing numerous foraminifera, including many 
tests of e idocyclinl of the supgenera Nepbrolepidina and 

le id· lbe species recognised are as follows: 

Austrotrillina howchini(Schlumberger) 
Jmphistegina bikiniensis Todd and Post 
jlphidium spo nov. 
CXm balQpora sp. nov. 
Genus aff. Czmbalopora 
.Gypsina sp. nov. 
GYpsina globulus Reuss 
Heterogtegina born8ensis Van der Vlerk 
leepidocycUna (J~ulepidina) plan§t§ Oppenorth 
Lepidocyclina (EulePidina) sp. nov. 
-_ idoc lin e brole idin rv Oppenorth 
L sum trensis r d >~I!~~_,. inorn..ita provale 
L~~I ± bo~@e~Sis Provale . 
11 :: ::;n: losa provale 
~,verryegsa Schefien 
L:very9 AkI Newton and Holland 
N (N: spp. 
Neoalveolina P'IPJ!laeSi (Hanzawa) . 
Rotalia tectoria Tbdd and Post 
SpirolocBlip~ sp. 
Triloculina tricarinat§ dtOrb. 
Operculina cf. victoriensis Chapman and Parr. 

This assemblage has not previously been found in 
Australian Tertiary deposits. 

Austrotrillina howchini has not been found previously 
in "ell stage beds in the Carnarvon BaSin although it has been 
recorded from tie" stage localities in the Indo-Pacific region. 
Cole (1955) has recorded it from lieU stage beds at the depth 
of 1954_1965 feet in the deep hole 2B on Bikini Atoll. The 
species Amphistegina bikiniensis and Rot§l1a tectgrlA described 
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from Deep Hole 2B on Bikini Atoll, between the depths of 1797 
and 2400 feet, are recorded for the first time from the 
Australian Tertiaries. E§terostegina bor~gensis and ~oalveolina 
pxgmaea are well known lower fle U stage forms in Indo-Pacific 
assemblages. gypsinA sp. nov. is a form frequently referred 
to by workers on IndO-Pacific by faunas (Bursch, 1949; Cole 
1955) as w,ves19ularis described by Brady from recent deposIts, 
It shows little resemblance with that species. It is closely 
allied to Gypslna howchini described by Chapman from the Miocene 
of Victoria but the arrangement of the median chambers is 
different. Vertical sections are identical with those given under 
g.vesicularis by Bursch (1949) from the Kei Islands in the 
Mollucca Group. A new species of CymbaloDora occurs in Core 
7 at 874-880 feet together with a form closely allied to 
CDbl.\lonori,a. 

Lepidocyclinae of the subgenera ~~nbrolepid1na and 
Eul§pid!~ are common in Cores 4 and 7 and \6 assemblage is 
typical 0 the lower part of the "e" stage. The species cttf' 
the subgenus e 01 idO L,eN.) anBylos~~ L'lN,j borneensis, 
W :' , L s trensis var. inorn51t~h L. :5 verrucosa, 
and v rbe ki range from Ite" stage to the lower part. of 

.uftl stage. Only two species of the subgenus EU1Eidina L:&!t: 
1 n t iL (E ap. nov. have been recognised. L (E,) PI 

is chara ter stic of lower ttell stage assemblages. The features 
of sp. nov. are the smallness of the test and the huge 
prolocul in relation to the size of the test. There seems 
little d ubt that the above assemblage of species represent~ 
the lowelj- part of Ue" stage. 

"c tt stage (Lower Qligocen!.l 

t' Cores Nos. 8, 9, 10 and 11 taken at 935-950 feet, 
950 ... 955 eet, 955-975 feet and 981-1001 feet respectively 
are mostiproDably referable to tic" stage. The lithology is 
grey ltm,stone, almost a coquin1te, in which many of the 
tests of! the foraminifera are encrusted with a thin coating of 
calcite, i giving a marked lithological change from that in the 
overlyin$ grey limestone of cores Nos. 4 and 7. There is also 
a distin$t change in the microfauna, with a complete absence 
of Lepid~cyclinae. The following species were recognised: 

Asterigerina marshallgna Todd and Post 
Iluhid1um sp. nov. 
lo;tupertia sp • 
..aypsi!1§. sp. nov. 
IieterQstegw§ sp. nov. 
g.-cercy.l!na cf. nc tor !ens is Chapman and parr 
Operc"lina sp. nov. 
New genus aff. Lacalhna 

The above assemblage has not been met with prev~ously 
in the wrstern Australian Tertiary deposits and it is suggested 
that it epresents nc" stage. It contains forms new to. Australian 
Tertiary microfaunas. 

~steriger1na marsh~llina was described by Todd and 
post (1955) rom Deep Hole 2B on Bikini Atoll, where it occurs 
from 1600 feet down to 2500 feet. The species is common in 
Core 7 at 950-955 feet in the present bore. The new species of 
Gypsina has been commented upon above. It is very common in 
Core No. 11 at 981-1001 feet. 

The most striking form is a new genus which occurs 
in some abundance especially in Core No. 9 at 950-955 feet and 
which has affinities with the Cretaceous genus Lacaz1n§. The 
present form belongs to the group of trematophore foraminifera. 
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It is identical generically with a form described as 'tLacazin@1l 
~ishmani by Schlumberger (1894) from the Eocene of the north­
wes t coa.st of New Guinea and wi th a similar form recorded by 
Crespin (1938) from the Eocene beds of the Chimbu Area, New 
Guinea. Another form described as ~'Lacazinatt reicheli by Bursch 
(1947) from the Kei Islands, Mollucca Group off south-western 
New Guinea also belongs to ~his new genus. The present form 
from Rough Range South No.1 Bore shows close relationship with 
'fLU .reicheli, Bursch gave the range of that species as from 
t'b" to Itc" (Upper Eocene to Lower Oligocene). This new genus is 
under investigation. As no species are present to suggest an 
Eocene age for these beds in the Rough Range South No. 1 Bore 
on present evidence it is concluded that they belong to lIC U stage 
(Lower Oligocene). 

Eocene 

Deposits of Eocene age exyend from 1065 feet down 
to 2220 feet. Two distinct li tho 10 gies are present each 
containing a characteristic foraminiferal assemblag~. 

(a) Cores Nos. 12, 13, 14 and 15, taken at 1065-1083 feet 
1083-1103 feet1 1103-1121 feet and 1121_1140 feet respectiveiy 
show a marked ithological change from the beds immediately , 
overlying. The sediments consist of dolomitic limestone containing 
abundant, rhomb-shaped crystals of dolomi te, bryozoa and both 
larger a~d smaller foraminifera of Eocene age. A little 
glaucon1~e is present in Core No. 15. 

The following species of foraminifera have been recognised: 

A}abamina westraliens!s Parr 
Asteroclclina sp. 
Aktinocxclina aster Woodring 
Eeteros tegina ocalan& Cushman 
aeteros teginsa sp. nov. 
Discocyclin~ sp. 
Qrespinell~ sp. nov. 
iPonides tou1ruini Brotzen 
Gyroidini scrobicul~t~ Finlay 
~lobigerina linaperta Finlay 

Tpe well known Upper Eocene species ~tinoc~ll~ ast2t 
is repre~ented by many small tests but Asterocyclina and 
Discoc c in are rare. Tests of Heterostegina ocalana are 
numerouS and there are many tests of a smooth species of the 
genus wh ch are apparently new. Tests of Qresninelli SP9 nov. 
are nutn~,OUS.. This new species is widely distributed in the 
Upper Eocene beds of the Carnarvon Bas in as well as j.n Eocene 
deposits in Southern Australia (Crespin 1956). Globigerina 
lin er a and Gyroidina scrobiculata have been described by Finlay 
from th Eocene of New zealand and 1t.l?onides toul&lni by Brotzen 
from the Palaeocene of Sweden. However, it 1s wideiy distributed 
in the cene of AUS tralia and America. jJ.a,bemina westr~liensis 
was des ribed by Parr (1938) from the Kingts Park Bore, perth. 
These briyozoal and foraminiferal limestones are mos t probably 
the equivalent of the Giralia Calcarenite of the Carnarvon Basin. 

(b) Glauconitic sandy limestone and silty limestone is . 
represented in Cores NoS. 16 (1140~1160 feet), 17 (1170-1175~feet), 
22 (1260.1270 feet), 26 (1333-1343 feet), 27 \1356_1366 feet), 
28 (1366 ... 1372 feet), 29 (1372-1392 feet), 31 (1412-1 433 feet), 
35 (1462-14·70 feet), 39 (1688-1 t '98 feet), 40 (1888-1890 feet), 
42 (1975-1080 feet), 45 (2090-2100 feet), 46 (2120-2125 feet), 
47 (2150-2155 feet), 48 (2180-2185 feet) and 49 (2215-2220 feet). 
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Larger foraminifera are SCarce but many Eocene species have been 
recognised amongst the smaller forms. The species recognised 
are as follows: 

Aktinocycl1na aster Woodring 
An.gulogeriP§ sube.s&ularis Parr 
An0malina perthensis Parr 
121i~~nopsis crespinae Parr 
Bol1vinopsis cubensis (Cushman and Bermudez) 
Qibicioes pseudoconvexus Parr 
Cibicides perlucida Nulffiall 
~1blc1ges ap. nov. 
CresPinelle ap. nov. 
Iponises toulmini Brotzen 
,1D1s t2mina eocenica (Cushman and Hanna) 
FlBbellinel1~ sp • 
.Glo'bgrQ..t.a.lia cgcoaensi! (Cus man) 
~oborot~~(Tgrborota11a) centralis (Cushman and 

Globiger1nA primitiy~ (Finlay) 
Ji!2.b1gerina. mexicana (Cushman) 

Bermudez) 

Glob1gerin§ spP. 
~bigerinella micrr (Cole) 
QzroiOina denressa A1th) 
Gxrois.~na scrobicu1§: ts; (It'inlay) 
Gaudrxin5P~(Eseudogajl..sry1na,) jacksonensis (Cushman) 
Lagen§: perthensis Parr 
Listerella cf. 90mmunis (dlOrb) 
Massilina tgrgu~ensis (Chapman) 
Notorotali~staChei (Finlay) 
Elanorbnlin,ii macphersoni (Finlay) 
EUl1e~iieocenica (Cushman and Seigfus) 
SDiroplectammin§ mississippiensls (Cushman) 
§tomatorbina torre;! (Cushman and Bermudez) 
Textu1arie1la sp. 1 
Ys~inulinopsis .!Chin!tus (Thalmann) _ 
V in lino sis i s ~icus hapman and Crespin) 
VeIDeuilini Off vill~rensis Cushman and Bermudez) 

. Bolivinopais eubansis and GloboI.o~alia 'Turborotalia) 
centr 1 .. were described from the Middle to Upper Eocene of 
eu a. c ensla was recorded from Rough Range No. 1 Bore at 
900-910 feet and at 950-960 feet. 

Well known and widely distributed Eocene species 
are giv n in this list. Massilina torguayensis andyaginulinopsi~ 

sl dicus are typical of the Janjukian deposits of south­
eastern Australia. Several species were described by Parr from 
the Upp r Eocene of the King's Park Bore Perth. Other species 
such as NRtorotl1ia stachei and flanorbu~§ macphersoni are 
charact ris tic of the Eocene of New Zeala.nd. 

With the absence of typical Lower Eocene species 
ot i the beds from 1140 feet d9wm to 2220 feet are 

regarde as Mid le to Upper Eocene in age and most probably the 
equival nt of the Giralia Calcarenite. 

llJlper cretaceous 

Deposits of Upper Cretaceous age extend from 
feet down to 2768 feet. Three distinct lithological units 
present, each containing a characteristic foraminiferal 
assemblage. 

2240 
are 
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10 . Cores Nos o 50 (2240-2245 feet) 52 (2300-2305 feet) 
54 (2355-2363 feet) consist of grey glauconitic calcarenite ' 
with ab~d~t Inocer~us pri~ms. The beds contain an assemblage 
o~ foram~n~feral spec~es slm~lar to that fOWld in the Koroj&n 
Calcareni tee They are as follows: . 

Ammodiscus cretageus (Reuss) 
Agomalina velascoensis (Cushman) 
~liv1na incrassati (Reuss) 
aolivinoi2es decorat~ (Jones) fustr~li§- (Edgell) 
l3s2llvlni1.ella plan5it~, (Cushman 
C!bicides excivat~ Brotzen 
Dorothia bUlleft~ (Carsey) 
Dprothl~~ Reuss) 
Dentalinopsl~ sp. nov. 
Frolld19ularia tue:r.:iil (Finlay) 
globotruncana alci (Cushman) 
Globotruncgna y~ntricosi White 
Globotrggcana sp. nov. 
globorotalites conicus (Carsey) 
~ellinella: cf. DseuC\Qpswlllosa (Carsey) 
gaudryina sp. 
Guembell»~~lobufosa (Ehrenberg) 
Heterostomella austInI~a (Cushman) 
~~onella oxycona (Reuss) 
Planulina taxlorens!! (Carsey) 
Plan~ina voltziana (dIOrb) 
Bobulus spp. 
§piroplectamminE-_laev.!§. (Roemer) var • ..Qretosa (Cushman) 

, IJ.QliVin! incr&S~atil, .G..l,.obotruncana arCa and £lanu1Ina: 
vOltzitM~ are typica Upper Senonian forms, the general assemblage 
indicat ng a Campanian age for the beds. . 

2. No core WaS available between No. 54 and No. 61, which 
showed a marked lithological change from the overlying beds. 
Core 61 iwas taken at 2500-2502 feet and consisted of greenish 
calcare9us Siltstone, resembling the Upper Gearle Siltstone. 
The following foramInifera were recognised: 

Agomalinoides sp. nov. 
~1generina comp~!yscula (Chapman) 
Clavulinoid~ cf. tr1laterus (Cushman) 
Globige~1na cret&cea (d'Orb.) 
Globiger1nella aSpera (Ehrenberg) 
]1obotruncana lapp~renti (Brotzen) j[Jcg£inftB (Quereau) 
Globotryncgna (Pr~~lobotrunc~jleDh~1 Gandolfi) 
IDaembe,1!na globulQ§Ji (Ehrenber~D ~u_~ /sj;e :Qhan1 
HS§tigerinella, cf. ~ubcretrceil (Tappan) 
Mgfssonella oxxcona (Reuss 
~drimorphin~ allomorphino1des (Reuss) 
Stensioinil sp. nov. 
Valvulineria sp. nov • 

...Qlobotrunca,na lfrMl.LJ.:!tPotrun9@a) stephani stepba!11 
ranges from Upper Cenomanian to Lower Turonian, whereas G4 lapparenti 
tricari~ata is not known below Turonian. The assemblage, 
G,lapparenti_tr1car1n~, Ea§ti~rinella cf. subcretacea waS 
previously recorded from Core No. 1 (1~30-1548 feet) in Rough 
Range Bore No. 8 from the Gearle S.iltstone (Belford l 1955). 
Clavulipoides cf. ~il&tera and B1generin& com~ess uscula, 
An0malinoides sp. nov. and Stensioina sp. no~. h~ve been 
previously known only from outcrops of the Gm GJ.n Chalk and 
Toolonga Calc11uti te, in beds 0 f Santonian age. 
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3. Core No. 70 at 2756-2762 feet shows another change 
in lithology. The rock is a dark grey pyritic siltstone in 
which only arenaceous foraminifera are present. It probably 
represents the Lower Gearle Siltstone and is Cenomanian in 
age o The species recognised are as follows: 

Ammobaculites fisheri (Crespin) 
Bigenerina wintoni (Cushman and Alexander) 
HZper ammina s p • 
Spiropl~ctruwlina sp. 
Trochammi!!Q.!9~ coronys (Loeblich and Tappan) 

PRINCIPAL RESUL,m 

Impo~tant results of the examination of samples 
from Rough Range South No. 1 Bore, are: 

1. Distinct lithological changes occur betw~en cores Nos. 
7 a1 d 8; between Noso 11 and 12 wi th the appearance of abundant 
dolomite; between Nos. 15 and 16, where glauconitic sandy 
limestone appears and extends down to core No. 49; core No. 50 
is represented by grey calcarenite with abundant Inoceramus; 
core No. 61, a greenish calcareous siltstone and core No. ~O 
by dark grey pyritic siltstone. 

2. Lower Miocene beds were probably present between the 
depths'o~ 665 feet and 855 feet. 

" e rt 3. Lower stage beds are identified for the first time 
in subsuli'face sections in western Australia. 

4. .ltc lt stage (Lower Oligocene) beds are also identified 
for the first time in western Australia, with genera not 
previousiy recorded from the Australian Tertiary deposits. 

5. Some species of smaller foraminifera found in the 
Tertiary beds in bores on Bikini Atoll and one of a genus 
showing affinities with Lacaz1n.a.. found in faunas from the 
Molucca'GroUp and central Highlands of New Guinea are present. 

6. The thj.ckness of Middle to Upper Eocene beds is much 
greater than in any other bore so far examined in the Carnarvon 
basin. 

, ' 

, 7. IDefinite Palaeocene (lowest Tertiary) and uppermost 
cretaceo1s (Maestrichtian) beds are ,apparentlY absent. There 
is an in,erval of only 20 feet between cores No. 49 (lower 
Tertiary and No. 50 (Upper cretaceous, Campanian) so that if 
Palaeoce e and Maestrichtian beds do occur, they are very thin. 

8. iIt is not possible to make faunal correlations between 
the Tert ary beds in this bore and those in other bores drilled 
on the R ugh Range structure, because this one contains so many 
new faunal assemblages. This suggests very strongly that more 
detailed sampling of the Tertiary section in bores in this area 
is highly desirable. 
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