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ABSTRACT 

STR-2, on the Padthaway Ridge, near Monster 
Mount, Keith d i s t r i c t , penetrated a Cainozoic 
sequence approximately 88 m thick res t ing on bed-
rock o f weathered quartz- fe ldspar porphyry. 
?Coomandook Formation (8 -28 m, ?Early P le i s tocene) 
1s dist inguished from ?Loxton Sands (28-42 m, 
Early Pl iocene , with Crespinella umbonifera and 
s i g n i f i c a n t planktonic s p e c i e s ) . E t t r i c k Formation 
(42-73 m, Oligocene) and Buccleuch Beds (73-?88 m, 
Late Eocene) underl ie the mid-Tertiary unconformity. 
Comparisons are made with the sequence to bedrock 
1n a bore 14.5 km to the north-northwest , previously 
studied and now revised. 

Keywords: Foraminifera-benthonic , foraminl fera-
planktonlc . T e r t i a r y , P l e i s t o c e n e , 
P l iocene , Oligocene, Eocene, b l o s t r a t l -
graphy, Coomandook Formation, Loxton 
Sands, E t t r i c k Formation, Buccleuch 
Beds, Padthaway Ridge. 

INTRODUCTION 

Dept. Mines observation borehole STR-2 i s located a t L a t . 3 6 ° 1 3 ' 5 0 . 3 " S , 

Long. 1 4 0 ° 1 5 ' 4 8 . 6 " E , 15 km southwest of Kei th , 7 km southwest of Monster 

Mount, and 1 km southwest of Gum Waterhole on 1:100 000 Sheet Keith 6925-1 , 

and NARAC00RTE 1:250 000 Sheet . The hole i s 15 m northeast o f borehole 

STR-1, on a road reserve adjacent sec t ion 418 , hundred of S t i r l i n g , County 

Buckingham. S t r u c t u r a l l y , the area i s on the southern part o f the Padthaway 

Ridge. Borehole STR-2 was d r i l l e d with cab le - too l r ig between 29th J a n . 

and 19th F e b . , 1974, to a t o t a l depth of 96 .50 m. Permit number was A.505. 

In addition to cab le - too l sludge samples taken general ly every 2 m, f i v e 

open-tube c o r e s , f i v e " b i t samples", and one "casing shoe sample" provided 
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more or l e s s in aitu material from various depths. O . J . Bowering, Hydro-

geology S e c t i o n , provided a preliminary log . This was supplemented by the 

usual H t h o l o g l c a l and micropalaeontological examination of washed residues 

under binocular microscope, and a lso by comparing the d r i l l e r ' s log which 1s 

recorded below 1n the "Descriptions o f Samples". 

The nearest borehole on which b i o s t r a t i g r a p h l c work had been done 

previously was H.M. Densley bore 4 , sec t ion 61 , hundred of L a f f e r , County 

Cardwell, 14.5 kip to the north-northwest (Lindsay, 1968). This bore was used 

1n the c r o s s - s e c t i o n A-A' compiled by Rochow (1969) for NARACOORTE. Some 

comparisons are made between a revis ion of t h i s bore sequence and that in 

STR-2. 

Due to f a c i e s var ia t ions on and around the Padthaway Ridge, and 

the distance from type s e c t i o n s , there are some d i f f i c u l t i e s in In terpret ing 

the s t r a t i g r a p h l c succession in terms of previously named u n i t s , and the 

subdivision of STR-2 1s there fore somewhat t e n t a t i v e at present . I t i s 

ant ic ipated tha t s tudies in progress by the w r i t e r , of recent s t r a t i g r a p h l c 

d r i l l i n g by the Bureau of Mineral Resources towards Bordertown, Willalooka 

and Naracoorte, wil l help to e luc idate these problems. 

STRATIGRAPHIC SUMMARY. 

Unit Depth Thickness 
(metres) (metres) 

Quaternary units 0 - 8 8 
(undi f fe rent ia ted) 

?Coomandook Formation 8 -28 20 
(?Early P l e i s t o c e n e ) 

?Loxton Sands 28-42 14 
(Early Pl iocene) 

E t t r l c k Formation 42-73 31 
(Oligocene) 

Buccleuch Beds 73-?88 ?15 
(Late Eocene) 

Bedrock ? 8 8 - 9 6 . 5 ( T . D . ) . 8 .5+ 
(probably ear ly Palaeozoic) 
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STRATIGRAPHIC UNITS ENCOUNTERED 

Quaternary units (undi f fe rent ia ted) 

These comprise a) thin s u r f i c i a l sand, mapped as Molineaux Sand on 

NARACOQRTE 1:250 000 Geological Sheet (Rochow, 1969) ; 

b) c l a y , s i l t , sand, and rubbly calcareous sandstone 

to sandy limestone probably c a l c r e t e d in par t . Some of the l a t t e r , as pale 

grey quartz-bearing f ine-gra ined limestone with only occasional f o s s i l 

remains, 1s comparable with interdunal "Padthaway Formation". This grades 

down to the underlying ?Coomandook Formation with increasing marine inf luence 

below 8 m. Bridgewater Formation ( a e o l i a n i t e ) appears to be not present in t h i s 

sequence, although i t i s mapped in a nearby "range" . 

?Coomandook Formation 

(?Ear ly P le i s tocene) 

This interval comprises 17 m of c a l c a r e n i t i c and calcareous sand-

s tone , underlain by 3 m of c a l c a r e n i t i c s i l t , sand and c l a y , a l l in marine 

rather than a e o l i a n i t e f a d e s . Foraminifera are f i r s t encountered downhole 

a t a depth o f 8 m ( i . e . where the top o f t h i s unit i s put ) . They increase 

in abundance and d i v e r s i t y downwards through the u n i t , but Ammonia beaaarii 

(L1nne) and Elphidium spp. predominate throughout, suggesting marginal-

marine lagoonal to bay environments. The foraminifera present do not date 

the unit with more precis ion than " l a t e Cainozoic" . The presence of a few 

charophyte oogonia in the upper part supports a marginal s i t u a t i o n , and the 

sparse glauconlte suggests some marine inf luence . 

In H.M. Densley bore 4 , S e c t . 61 , Hd. L a f f e r , 14.5 km to the north-

northwest, ?Coomandook Formation i s now interpreted to extend down only to 

35 .1 m, i . e . to a comparable depth to that in STR-2. In both cases a s i l t y 

to clayey bed marks the base of the uni t . 



Coomandook Formation as proposed by Firman (1967, 1973) was dated 

"Lower P le i s tocene 1n the South Austral ian sequence", and i t s d i s t r i b u t i o n 

was described as "southwest of a l i n e Coomandook to Naracoorte on the 

Padthaway Archipelago." The primary sub-surface type sec t ion i s in K . J . and 

C.R. Barney bore 1, S e c t . 38 (plot ted " B " ) , Hd. Peake (83 km north-northwest 

o f STR-2) between the depths o f 4 .27 and 35 .05 m. The formation was 

i d e n t i f i e d subsurface , with some doubt, over a wide area o f NARACOORTE by 

Rochow (1969 ) , including the v i c i n i t y of borehole STR-2. However, as 

discussed below, the lower part o f t h i s interval in STR-2 i s older and 

d i s t i n c t (?Loxton Sands, Early P l i o c e n e ) . 

Studies are continuing on the s t ra t igraphy of P l i o - P l e i s t o c e n e 

marine sands and sandstones in the southeast of South A u s t r a l i a , and in 

western V i c t o r i a ( c f . Whalers B luf f Formation and i t s Werrikoo Member). 

Pending the outcome of t h i s work, Coomandook Formation i s t e n t a t i v e l y 

i d e n t i f i e d 1n STR-2 as shown. 

?Loxton Sands 

(Early Pl iocene) 

S h e l l y , quartzose, more or l e s s marine c a l c a r e n i t e s between 28 

and 42 m may be dist inguished from the unit described above, and are 

t e n t a t i v e l y i d e n t i f i e d as Loxton Sands. Their age by foraminifera appears to 

be Pl iocene , and probably Early P l iocene , implying a d i s t i n c t time-break 

to the overlying uni t . They are ferruginous below 34 m (brown s ta in ing 

and Impregnation; ferruginous g r a i n s ) . The u n i t , a t l e a s t in p a r t , i s s i l t y 

and f i n e l y micaceous. 

Between 28 and 34 m there i s an appreciable content of. planktonic 

foraminifera in the microfauna, suggesting more access to marine inf luence 

than above or below. Globigerina foliata Bo l l i i s common; and Globorotalia 

(Turborotalia) sp. a f f . G. (TJ punatioulata (Deshayes), though s c a r c e , i s 
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c o n s i s t e n t l y present . According to Blow (1969 ) , the former species ranges 

up into the Early P l iocene , and G. (T.) punotioulata ranges from Early 

Pliocene to the Recent. This indica tes an Early Pliocene age f o r the uni t . 

Kennett (1970) , Barbier i ( 1 9 7 1 ) , and Coll en and Veil a (1973) have 

a lso recent ly discussed the taxonomy and biostrat igraphy of G. (TJ punotioulata, 

and i t s d i s t i n c t i o n from G. (TJ orassaformie (Galloway and Wissler) and 

G. (T J inf lata ( d ' O r b . ) . Collen and Vel la (op. c i t . ) recorded G. (TJ 

punotioulata only from the Opoitian Stage (Early Pl iocene) o f New Zealand. 

An Early Pliocene age i s supported by the presence o f the benthonic 

foramini fer Creepinella umbonifera (Howchin and Parr) c e r t a i n l y between 34 

and 38 m, and with probable fragments a t 30-32 m, and a t 38-40 m. The known 

range of c. umbonifera i s Middle Miocene to Early Pl iocene , the youngest 

occurrence in the Murray Basin being recorded from the Loxton Sands (Ludbrook, 

1961, Table 10, p .87) which are dated Early Pliocene (Ludbrook 1963, 1973) . 

There i s no Middle Miocene unit known in the v i c i n i t y of STR-2 from which the 

quite well-preserved specimens o f c. umbonifera could have been reworked. 

Furthermore, the specimens mostly occur between 34 and 38 m depth, not in the 

basal 4 m of t h i s unit where reworked mid-Tertiary (Oligocene) material 

becomes evident . 

In H.M. Densley bore 4 , S e c t . 61 , Hd. L a f f e r , c. umbonifera occurs 

between 35 .1 and 39 .6 m, i . e . a t very s i m i l a r depths to those in STR-2. 

The specimens in the Densley bore were regarded as possibly reworked from 

Miocene beds by Lindsay (1968) , but the same arguments apply as outl ined 

above f o r STR-2. The specimens are now thought to be more l i k e l y indigenous, 

and i n d i c a t i v e o f Early Pliocene age. A pronounced l i t h o l o g i c a l change a lso 

occurs in the Densley bore a t 35 .1 m where the basal c lay bed of Coomandook 

Formation o v e r l i e s a s h e l l y sand with C. umbonifera. Loxton Sands are 

therefore now t e n t a t i v e l y recognised a lso in the Densley bore between 35 .1 

and ? 4 3 . 3 m. As in STR-2, mid-Tert iary (Oligocene) m a t e r i a l , seemingly reworked, 

occurs in increasing abundance towards the base of t h i s i n t e r v a l , but below 



the zone of C. umbonifera. 

Another benthonic foramini fer which supports an Early Pl iocene 

age f o r the interval 28-42 m in STR-2 i s Fabularia howahini Schlumberger 

(occurring a t 34-40 m), described from, and h i ther to confined to the Early 

Pliocene o f Western V i c t o r i a (Schlumberger, 1891; Parr , 1939) . 

The d i s t i n c t i v e bivalve mollusc Nuaulana (Soaeoleda) woodsi (Tate) 

occurs between 30 and 42 m. I t has not been recorded from above the (Late 

Pl iocene) Dry Creek Sands in South Austra l ia (Ludbrook 1955, 1963) . In 

Western V i c t o r i a i t i s recorded as ranging up to the Early Pliocene Kalimnan 

Stage and 1s d i s t i n c t from the Werrikooian N. (S.) killara Singleton (see 

S ingle ton , 1941). 

E t t r i c k Formation 

(Oligocene) 

This formation i s represented by f o s s i l i f e r o u s grey-brown s l l t y 

f ine-gra ined quartz sand and sandy s i l t with impoverished but marine micro-

faunas suggesting middle to e a r l y Oligocene age. Tube cores were taken a t 

42 and a t 64 m. The presence o f the planktonic foramini fer Globigerina 

(Subbotina) angiporoidee Hornibrook indica tes an age not younger than middle 

Oligocene, Zone P. 19/20 o f Blow (1970) . G. (S.) linccperta Finlay i s not 

present , but a few small forms a f f . linapevta a t the base of the interval 

suggest proximity to the Eocene, as does the preponderance o f Chiloguembelina 

aubeneie (Palmer) over Guembelitria etaveneie Bandy. 

The sandy nature of t h i s E t t r i c k Formation, compared with the more 

usual g lauconl t i c marl to limestone (Ludbrook, 1961) and the depleted micro-

fauna, are no doubt due to more nearshore and res t r i c ted-mar ine deposit ion 

1n the Padthaway Archipelago. 

The unconformity between ?Loxton Sands and E t t r i c k Formation in 

the Densley bore , 14.5 km to the north-northwest, 1s a t about 43 m, i . e . 

a t much the same depth as in STR-2. The l i tho logy of the E t t r i c k Formation 
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in the Densley bore i s more typical , and the microfauna more d i s t i n c t i v e , 

but the thickness i s much l e s s than in STR-2 ( 2 . 4 m as compared with 31 m). 

Buccleuch Beds 

(Late Eocene) 

At 73 m there i s a pronounced coarsening of g r a i n - s i z e to f o s s i l i -

ferous gravel ly c a l c a r e n l t e / c a l c i r u d i t e , quartzose, with abundant bryozoal 

fragments and a s i g n i f i c a n t change in microfauna. This i s recognised as the 

top of Buccleuch Beds, which are taken to continue unti l weathered bedrock 

1s encountered a t about 88 m. The l i t h o l o g y i s mostly comparable with 

Buccleuch "B" of Ludbrook (1961) . 

The planktonic foramini fer Globigerapsia index (F in lay) and the 

benthontc Maelinella chapmani Glaessner and Wade, both occur a t 73-74 m and 

indicate Eocene age, as does Genus a f f . Bolivinella sp. (of Ludbrook, 1961) 

a t 75 m. Globovotalia (T.) gemma Jenkins and Globigerina sp. a f f . G. 

govtanii B o r s e t t i , a l so a t the l a t t e r depth, would r e s t r i c t t h i s to Late 

Eocene (Blow, 1969) . Bulimina sp. a f f . B. pupoides d'Orbigny, which occurs a t 

87 m, 1s elsewhere in the Murray Basin c h a r a c t e r i s t i c a l l y present in 

Buccleuch c l a y s . 

Buccleuch "A" and "C" units o f Ludbrook (1961) cannot be i d e n t i f i e d 

1n t h i s bore. S i m i l a r l y , separation into Buccleuch "A", " B " , and UC" was 

not attempted in the Densley bore 4 , 14.5 km to the north-northwest, where 

the thickness of Buccleuch Beds i s 30 m, i . e . twice the thickness in STR-2. 

The basal few metres o f the Ter t ia ry succession in STR-2, a t l e a s t 

from 84 m downwards, have a reduced microfauna and comprise poorly sorted 

f i n e to gravel ly (angular to subrounded) quartz sand and s i l t , carbonaceous 

and somewhat p y r i t i c . These are not the "carbonaceous s i l t s and f i n e 

sands general ly w e l l - s o r t e d " , o f typical Renmark Beds (Harr i s , 1966) . The 

Hthology may be t r a n s i t i o n a l to Knight Formation, but t h i s t y p i c a l l y has 

"coarse to very coarse well rounded quartz sand, of ten conglomeratic" 



(Harr is , 1966) , and the gravel ly sand a t t h i s level o f STR-2 1s not well 

rounded. The Interval i s here Included in Buccleuch Beds. In the Densley 

bore 4 , 12.5 m o f ?Renmark Beds were dist inguished between Buccleuch Beds 

and weathered bedrock (Lindsay, 1968) , but the s i d e r l t i c aggregates and 

p e l l e t s common 1n t h i s Interval of the Densley bore , do not occur 1n STR-2. 

The t o t a l thickness o f E t t r i c k + Buccleuch + ?Renmark Beds 1n the 

Densley bore (44 .5 m) i s almost the same as the to ta l thickness o f E t t r i c k + 

Buccleuch Beds 1n STR-2 (46 m). 

Bedrock 

(probably ear ly Palaeozoic) / 

Weathered quar tz - fe ldspar porphyry (with abundant grey-brown smoky 

quartz) was entered by a t l e a s t 94 .5 m, and probably by 88 m. C a l c a r e n i t i c 

material below t h i s i s considered to be probably caved. Feldspar (white 

to salmon-pink) increases in abundance below 9 4 . 5 m. Green patches in the 

porphyry may be due to epldote and/or c h l o r i t e . 

Quartz porphyry crops out a t Monster Mount, 7 km to the northeast 

( e . g . Rochow, 1971) . 0 f the quartz phenocrysts in a nearby porphyri t ic 

r h y o l l t e "some are euhedral and some are corroded, but most are f a i r l y 

rounded" (Rochow, 1971, Appendix 17-1 , p . 3 3 0 ) , and t h i s could explain some 

rounding of the smoky quartz grains in what appears to be weathered bedrock 

1n STR-2. 

In H.M. Densley bore 4 , 14.5 km to the north-northwest of STR-2, 

weathered bedrock was encountered a t about 88 m, i . e . a t v i r t u a l l y the same 

depth as 1n STR-2. However, the bedrock l i tho logy in the Densley bore i s 

s e r i c i t i c s c h i s t , not an igneous rock. 



DESCRIPTIONS OF SAMPLES 

Description 

D r i l l e r : ' s a n d ' . 

Quartz sand, f i n e to medium-grained, 

sub-angular to sub-rounded, mostly water-

pol lshed; pale yellow-brown; no foraminifera 

a (reworked)bryozoal fragment. 

D r i l l e r " 'brown c l a y ' . 

S i l t , ca l careous , yellow-brown; sand, 

quartzose , f i n e to coarse-gra ined, with 

calcareous g r a i n s , pale yellow-brown; 

calcareous sandstone and sandy l imestone, 

quartzose , f i n e to very coarse-gra ined, as 

occasional fragments or pebbles up to 

7 mm diam., yellow to white; no f o s s i l s 

seen. 

D r i l l e r : ' l imy c lay and s t o n e ' . 

Clay, ca l careous , sandy (quartzose, f i n e -

gra ined) , with limy fragments; sand, c a l -

careous sandstone, sandy l imestone, quart-

zose , f i n e - g r a i n e d , the fragments o f sand-

stone and limestone seem to be in part 

c a l c r e t e d ; no foramini fera ; occasional 

smal l , high-spired gastropods. 

D r i l l e r : ' l imy c lay and s t o n e ' . 

Calcareous sand, sandstone, and minor 

sandy l imestone, quartzose , part seems to 

be c a l c r e t e d ; o f f - w h i t e , pale grey, 

mottled brown; together with calcareous 



- 10 -

c l a y , as above. *Foramini fera , present 

f o r the f i r s t t ime, and mostly r e c r y s t a l l i z e d , 

include Ammonia beocarii (C) , Elphidium sp. a f f . £ . 

advenum (Cushman) ( F ) , Cibioidee refulgene Montfort 

(V) , and Lagena sp. (V). Other f o s s i l s comprise 

fragments and moulds o f small gastropods 

(R) ; ostracode valves ( F ) ; and charophyte 

oogonia (V). 

D r i l l e r : 'grey sand, sandstone and s h e l l s ' . 

Calcareous sand and sandstone, quartzose ; 

mottled yel low, orange-brown, and white ; 

f i n e to medium-grained; with common 

fragments and moulds of small bivalve and 

gastropod molluscs ; foraminifera are mostly 

Ammonia beooarii (C) and Elphidium spp. (C), 

and t h e i r preservation i s qui te good. Other 

f o s s i l s include ostracode valves (R) and 

charophyte oogonia (V). 

1 2 . 0 0 - 1 8 . 0 0 D r i l l e r : 'grey sand, sandstone and s h e l l s ' , 

(s ludges) C a l c a r e n i t i c quartz sand and calcareous sand-

s tone , f i n e to medium-grained; minor f i n e l y 

broken s h e l l ; white to yellow-brown; 

occasional glauconite g r a i n s ; foraminifera 

abundant and more diverse than above, with 

* Re la t ive abundance of foramlniferal species in a standard sample 
1s Indicated thus: 

V (Very r a r e , 1-2 specimens recovered) 
R (Rare, 3 -5 ) 
F (Frequent, 6 - 1 0 ) 
C (Common, 11-25) 
A (Abundant, 25+) 

1 0 . 0 0 - 1 2 . 0 0 

(sludge) 



18 .00 -25 .00 

(sludges) 

2 5 . 0 0 - 2 6 . 0 0 

(sludge) 

2 6 . 0 0 - 2 8 . 0 0 

(sludge) 

' T 11 -

Ammonia beooarii (A), Elphidium spp. (A), 

and species o f Bolivina, Cibioidoidest 

Patellinaj Lenticulina, Uvigerinay. and 

m i l i o l i d s . Bryozoal fragments (R) , 

ostracode valves ( F ) , and charophyte 

oogonia (V) are a lso present . 

D r i l l e r : 'brown sand and sandstone ' . 

C a l c a r e n i t i c quartz sand and calcareous 

sandstone, f i n e to medium-grained, pale 

brown, f i n e l y micaceous, s i l t y ; occasional 

glauconlte g r a i n s ; microfauna s i m i l a r to 

above, dominated by Ammonia becoarii and 

Elphidium spp. 

D r i l l e r : 'dark grey sandy c l a y ' . 

Sandy s i l t and sand, minor cementation to 

calcareous sandstone; quartzose (very f i n e 

to medium-grained); grey f i n e l y speckled 

brown; c a l c a r e n i t i c , f i n e l y micaceous; 

occasional glauconite g r a i n s ; foraminifera 

abundant, dominated by Ammonia beooarii (A), 

Elphidium spp. (A), with Cibioide8 refuIgena 

(V) , and species of Bolivina, Angulogerinat 

Fi88urina, and m i l i o l i d s (C). Two small 

specimens of Globigerina sp. are the f i r s t 

planktonic foraminifera noted. 

D r i l l e r : ' l i g h t grey sandy c l a y ' . 

Clay, s i l t , and sand; minor cementation 

to calcareous c laystone and sandstone; 

quartzose, c a l c a r e n i t i c ; most o f the 

washed residue i s f i n e to medium-grained 



c a l c a r e n i t i c quartz sand; s h e l l y , with 

common small gastropod and bivalve moll uses; 

pale grey to yellow-brown; micaceous; 

ostracode valves are common; foraminifera 

are again dominated by Ammonia beooarii 

(A), Elphidium spp. (A), and m i l i o l i d s (C) ; 

DiBoorbie sp. a f f . B. mira Cushman (R) i s 

present . 

D r i l l e r : 'b lue c l a y , sand, and sandstone ' . 

Quartzose c a l c a r e n i t e , s h e l l y , p a r t -

cemented, brownish-grey; part dark grey 

p y r i t l c c l a y ; s l i g h t l y g l a u c o n i t i c ; mica-

ceous; abundant and diverse foramini fera , 

many wel l -preserved, some p y r i t e - f n i e d 

or encrusted; benthonic forms include 

Ammonia beooarii (A), Elphidium sp. a f f i E. 

oriepum (Linne) ( F ) , Marginopora vertebralie 

B l a i n v i l l e (V, fragments) , Notorotalia oiathrata 

(Brady) ( R ) , Bieoorbinella bioonoaoa (Jones 

and Parker) ( F ) , Cibioidea refulgene (V) , 

Biaoorbie sp. a f f . B. mira (R ) , Cibioidoidee 

p8eudoungerianue (Cushman) (V) , Peneroplis 

sp. (V) , Bolivinella folia (Parker and Jones) 

(V) ; planktonic forms present include Globigerina 

foliata (C) , Globorotalia (Turborotalia) sp. 

a f f . G (T.) punotioulata (V) and Globigerinoides 

sp. a f f . G. ruber (d 'Orb . ) (V). 

D r i l l e r : ' b lu i sh sand and s h e l l s ' . 

Quartzose c a l c a r e n i t e and c a l c a r e n i t i c quartz sand, 

with minor calcareous cementation to sandstone; 



3 2 . 0 0 - 3 4 . 0 0 

(sludge) 

3 4 . 0 0 - 3 6 . 0 0 

(sludge) 
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quartz sand mostly f i n e - g r a i n e d ; s i l t y , f i n e l y 

micaceous; par t ly p y r i t l c ; s l i g h t l y g l a u c o n i t i c ; 

brownish-grey; she l ly ,wi th bivalve molluscs including 

Nuoulana (Soaeoleda) woodsi ( T a t e ) , gastropods, 

barnacle p l a t e s ; bryozoal and echinoid fragments; 

foraminifera are s t i l l dominated by Ammonia 

beooarii (A), then Elphidium s p p . , Notorotalia 

olathrata and Disoorbis sp. a f f . D. mira> with 

f i r s t appearances o f benthonic forms Trilooulina 

trigonula (Lamarck) (R) , Elphidium ora88atum 

Cushman (V) , and a poss ib le fragment of Crespinella 

umbonifera. Planktonic forms include Globigerina 

foliata (A), G. angustiumbilioata B o l l i ( F ) , 

Globorotalia (T.) sp. a f f . G. (T.) punotioulata (V) , 

Globigevinita uvula (Ehrenberg) (= Globigerina bradyi 

Wlesner) (V) , and Globigerinoides sp. a f f . G. 

ruber (R) . 

D r i l l e r : as above. 

S imi lar to above, with frequent Nuoulana. (s.) 

woodsi, and the continuing assoc ia t ion o f Globigerina 

foliata (F) and G. (T.) a f f . punotioulata (V). 

D r i l l e r : 'blue c lay sand stone and s h e l l s ' . 

Shel ly c a l c a r e n i t e , quartzose ( f i n e to very 

coarse -gra ined) , ferruginous (brown impregnation 

and s t a i n i n g , ferruginous gra ins) g lauconi t i c 

(± oxidized g r a i n s ) ; frequent to common bryozoal , 

mollusc, and echinoid fragments, and barnacle 

p l a t e s . Crespinella umbonifera 1s d e f i n i t e l y 

present , but r a r e ; m i l i o l i d s predominate, with 



3 6 . 0 0 - 3 8 . 0 0 

(s ludge) 

3 8 . 0 0 - 4 0 . 0 0 

(s ludge) 

•i 
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Fabularia howdhini Schlumberger ( F ) , Trilooulina 

trioarinata d'Orb. ( R ) , and T. s t r i a t o t r i g o n u l a 

Parker and Jones (V) making t h e i r f i r s t appearance; , 

Valvulineria kalimneneis Parr (F) appears. 

Planktonic foramini fera were not observed. 

D r i l l e r : 'greenish c l a y sand stone and s h e l l s ' . 

S h e l l y c a l c a r e n i t e , brown and whi te , f e r r u g i n o u s , 

quartzose (poorly s o r t e d , very f i n e - g r a i n e d to 

very c o a r s e - g r a i n e d ) s i l t y , pebbly, s l i g h t l y 

g l a u c o n i t i c (more or l e s s o x i d i z e d ) , part-cemented; 

bryozoal and mollusc fragments common, echinold 

and barnacle remains f r e q u e n t ; ra re o s t r a c o d e s , brachlopod 

and crustacean fragments. P lanktonic foramini fera 

are infrequent and not d i a g n o s t i c ; benthonics 

include Crespinella umbonifera (V) , Fabularia 

howohini (V) , Ammonia beooarii (A) , Bieoorbie sp . 

a f f . D. mira ( C ) , Peneroplis pertusua ( F o r s k a l ) ( R ) 

and Notorotalia oiathrata ( F ) . Siphonaperta ammophila 

( P a r r ) (R) appears . 

D r i l l e r : ' g reenish c l a y sand stone and s h e l l s ' . 

Quartzose c a l c a r e n i t e , s h e l l y , p o o r l y - s o r t e d , 

f e r r u g i n o u s , g l a u c o n i t i c , pebbly ( ferruginous 

g r a i n s , q u a r t z ) , greenish brown and whi te ; many 

more or l e s s worn f o s s i l fragments (mostly 

bryozoa) are p r e s e n t , a s s o c i a t e d with ferruginous 

and g l a u c o n i t i c matter - these seem to be reworked 

from a mid-Ter t iary s o u r c e , as do s i m i l a r l y 

preserved specimens o f foramin i fe ra Dorothia 

sp. and Textularia sp. However the bulk o f 

f o r a m i n i f e r a are s i m i l a r to above; Crespinella 
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4 0 . 0 0 - 4 2 . 0 0 

(s ludge) 

4 2 . 0 0 - 4 2 . 4 0 

(tube c o r e ) 

umbonifera i s s t i l l present (one fragment o n l y ) ; 

Siphonaperta ammophila (C) Quinquelooulina (C) , 

Ammonia beooarii (A) , and Disoorbis sp. a f f . D. 

mira (C) predominate; pianktonic forms (probably 

reworked) include Globigerina praebulloides s . l . 

( R ) , G. angu8tiumbilioata (V) , and G. sp . a f f . 

G. officinalis Subbotina (V) . 

D r i l l e r : as above. 

As above; part-cemented, fragments o f ferruginous 

sandstone; p y r i t i c in p a r t ; occas ional coral 

and bone fragments; f requent Nuoulana (Soaeoleda) 

wood8it and continuing l a t e Cainozoic f o r a m i n i f e r a 

as above; a cons iderable proportion o f more or l e s s 

ferruginous mid-Tert iary material (?reworked), 

including foramini fera Chiloguembelina oubeneis 

(V) , Poro8orota.Ha orassimura ( C a r t e r ) (V) , 

Gyroidinoidee sp. a f f . G. zelandioa ( F i n l a y ) ( V ) , 

Eponide8 sp. (V) , Dorothia sp. ( F ) , Textularia sp . (F) 

D r i l l e r : ' f i n e s i l t y sand, b lowing ' . 

Quartz sand, very f i n e to medium-grained, s i l t y 

and c l a y e y ; grey-brown; c a l c a r e n i t i c , f i n e l y s h e l l y ; 

g l a u c o n i t i c (more or l e s s o x i d i z e d ) , and ferruginous-

s t a i n e d ; some mild cementat ion; micromicaceous; 

common bryozoa, ra re coral and brachiopod 

fragments; foramini fera abundant: p ianktonic forms 

include Chiloguembelina oubensis ( C ) , G l o b i g e r i n a 

(Subbotina) angiporoides (C) ; benthonics include 

Karreria pseudooonvexa (Parr ) ( C ) , Gyroidinoides 

sp. a f f . G. zelandioa ( R ) , Porosorotalia oro88imura 

( R ) , Bolivinopsis oubeneis (Cushman and Bermudez) ( R ) , 

Spirillina mediosoabra Car ter ( R ) , Dimorphina 

janjukeneis Crespin (V) . 



4 4 . 0 0 - 4 6 . 0 0 , 

5 0 . 0 0 - 5 2 . 0 0 

(sludges) 

5 6 . 0 0 - 5 8 . 0 0 

(sludge) 

6 4 . 0 0 - 6 4 . 4 0 

(tube core) 

6 8 . 0 0 - 7 0 . 0 0 

(sludge) 

7 2 . 0 0 - 7 3 . 0 0 

(sludge) 
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D r i l l e r : as above. 

Quartz sand, mostly f i n e - g r a i n e d , c a l c a r e n i t i c , 

s l i g h t l y g l a u c o n i t i c , grey speckled brown; a 

Guembelitria stavensis (planktonic foramini fer ) 

a t 44-46 m; in situ foraminifera infrequent , 

but considerable mixture with caved l a t e 

Cainozoic forms {Ammonia, Elphidium, Penevoplie t 

Marginopora etc.). 

D r i l l e r : ' s i l t y sand with a l i t t l e brown c l a y ' . 

S imilar to above, mostly f ine-gra ined quartz 

sand, s l i g h t l y s h e l l y , c a l c a r e n i t i c , g lauconi t i c 

and p y r i t i c ; very poor microfauna, with 

Cibioidoide8 pseudoungerianue (R). 

D r i l l e r : 'sandy brown c l a y ' . 

Quartz sand, f i n e - g r a i n e d , s i l t y , s l i g h t l y 

carbonaceous, g l a u c o n i t i c , p y r i t i c , micaceous, 

c a l c a r e n i t i c ( frequent foramini fera , bryozoal , 

echinoid, mollusc fragments) ; poor microfauna. 

D r i l l e r : ' f i n e s i l t y sand ' . 

Quartz sand, f i n e - g r a i n e d , s i l t y , grey, p y r i t i c 

( f i l l i n g s , encrustat ions e . g . bryozoa), s l i g h t l y 

g l a u c o n i t i c (more or l e s s ox id ized) , micromicaceous; 

bryozoal fragments common, foraminifera sparse and 

non-diagnost ic . 

D r i l l e r : 'sandy brown c l a y ' . 

S i l t , sandy and clayey, , grey-brown, quartzose 

(mostly f ine-gra ined sand) , s l i g h t l y carbonaceous, 

g l a u c o n i t i c , p y r i t i c (occasional pyrite/quartz 

aggregates ) , c a l c a r e n i t i c . Planktonic foraminifera 

include Chiloguembelina oubeneis (A) (but not 



7 3 . 0 0 - 7 4 . 0 0 

(sludge) 

7 4 . 0 0 - 7 6 . 0 0 

(sludge) 

7 5 . 0 0 - 7 5 . 4 0 

(tube core ) 
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Guembelitria etavensis), Globorotalia (T.) 

gemma (R) , Globigerina (S.J angiporoides 

( smal l , R) , G. (SJ a f f . linaperta ( smal l , R) , 

Globigerina officinalis (A), G. praebulloides 

s . l . (A). 

D r i l l e r : ' f o s s i l s coral fragments and sand' . 

Shel ly c a l c a r e n i t e / c a l c i r u d i t e , quartzose (very 

f i n e to very coarse-grained sand) , g r a v e l l y ; pale 

brown; s l i g h t l y g l a u c o n i t i c and p y r i t i c ; abundant 

bryozoal and mollusc fragments; l e s s common 

echinoid, brachiopod and coral fragments, and f i s h 

o t o l i t h s . PIanktonic foraminifera include top 

Globigerapsis index (V) , and other species as 

above; benthonics include top Carpentaria sp. a f f . 

C. globiformi8 Chapman (C) , Maalinella chapmani 

(V). Sherbomina atkinsoni Chapman ( F ) , Eponides 

lomemis Finlay ( F ) , Spirillina deaorata Brady (V) , 

Cibicides vortex Dorreen (R) , and Astrononion sp. 

a f f . A. oentroplax Carter (V). 

D r i l l e r : as above. 

Quartzose ca lcareni t e / c a l c i r u d i t e , bryozoal .quartz 

i s poorly sorted ( f i n e to very coarse-gra ined, 

and g r a v e l l y ) , pale brownish-grey, s l i g h t l y p y r i t i c ; 

pianktonic foraminifera include top Pseudohastigerina 

sp. (V) ; benthonics include top Lentioulina sp. 

a f f . L. gyro8oalpra (Stache) (V). 

D r i l l e r : as above. 

Quartzose c a l c a r e n i t e , bryozoal ; s l i g h t l y s i l t y 

amd c layey ; pale brownish-grey; quartz i s poorly 

sorted (very f i n e to very coarse-grained sand); 

occasional glauconite grains and f i l l i n g s . 
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Planktonic foraminifera include top Globigerina 

sp. a f f . G. gortanii (V) ; and Globorotalia (T.) 

gemma (V) i s s t i l l present . The varied benthonic 

microfauna includes an unornamented Hofkerina sp. 

(V) ; a l so Carpentaria rotaliformie Chapman and 

Crespin (V) , Bolivina pontia Finlay (V) , and 

Genus a f f . Bolivinella sp. (V). 

D r i l l e r : 'b lack c lay and sand' (83-84 m). 

Sandy s i l t / c l a y , quartzose (very f i n e to very 

coarse -gra ined) , p y r i t i c (minor cementation to 

p y r i t i c quartz sandstone) , dark grey-brown; 

common bryozoal fragments; a small and non-d1agnost1c 

fauna of benthonic foramini fera . 

D r i l l e r : 'weathered basement?' 

S i l t and quartz sand, part c layey ; medium to dark 

grey; p y r i t i c and g l a u c o n i t i c ; carbonaceous (abundant 

woody fragments, some p y r i t i z e d ) ; quartzose (very 

f i n e to very coarse-gra ined, and gravel to 4 mm, 

± angular ) ; some c a l c a r e n i t i c m a t e r i a l , mostly 

bryozoal (unknown amount caved); poor foraminiferal 

microfaunas; top Bulimina sp. a f f . B. pupoides (V). 

D r i l l e r : as above. 

As above, with much smoky-quartz sand (very f i n e 

to very coarse-gra ined; angular to sub-rounded, 

more or l e s s p i t t e d , commonly with adherent white 

" s i l t y " m a t r i x ) ; only rare benthonic foraminifera 

(Cibioidoidea, Gyroidinoideet Karreria, Angulogerinat 

Quinqueloaulina) ; abundant carbonaceous (woody) 

fragments. 



At 89 .00 m 

( b i t sample) 

At 92 .00 m 

( b i t sample) 

9 4 . 5 - 9 6 . 0 m 

9 6 . 0 - 9 6 . 5 (T .D. ) 

(sludge) 
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D r i l l e r : as above. 

The washed sample contains abundant sand-sized 

fragments of white/pale grey very f ine-gra ined 

rock which i s non-calcareous. This pale-coloured 

matrix contains much sand-sized smoky-quartz (very f i n e 

to very coarse-gra ined, angular to occas iona l ly 

sub-rounded, mostly p i t t e d ) , which a lso occurs 

l o o s e , with adherent white matr ix ; occasional 

pyr i te aggregates have the same matrix adhering. 

Benthontc foraminifera are present , but could be 

caved. 

D r i l l e r : as above. 

As above. 

D r i l l e r : as above ("hard from 94 .5 m"). 

The washed sample c o n s i s t s mostly o f sand-and gravel -

sized ( to 5 mm) fragments o f weathered porphyry, 

comparable with above, the matrix being very f i n e -

grained, white/pale grey, and phenocrysts (in matr ix , 

and loose) being mostly smoky-quartz (grey-brown) 

with l e s s abundant fe ldspar (mostly whi te ) . Some 

green patches may be epidote and/or c h l o r i t e . 

The quartz continues to be angular to occas ional ly 

sub-rounded, and mostly p i t t e d . C a l c a r e n i t i c 

f o s s i l fragments and foraminifera present are 

in terpreted as being caved. 

D r i l l e r : as above; hard. 

As above; weathered quar tz - fe ldspar porphyry, with 

more common fe ldspar (white to salmon-pink) and green 

epidote and/or c h l o r i t e . Frequent (caved) f o s s i l 

fragments. 

27th January, 1976 
JML-.IA 

J .M. LINDSAY 
Palaeontology Sect ion 

BIQSTRATIGRAPHY DIVISION 
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