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1.  I N T R O D U C T  IO N  

T w e n ty s idewal l  cores  b e t w e e n  th e  d e p ths  1 1 3 0 m  to  2 6 1 5 m  

f rom fin e r n o n e -  w e r e  submi tte d  by  F e trof ina Exp lo ra tio n  

A u s tral ia S .A . for  m ic ropa laeon to log ica l  a g e  d a tin g  a n d  

e n v i r o n m e n ta l  in terpretat ion.  

T h e  interval  1 1 3 0  to  2 2 1 6 m  as  s e e n  in  th e s e  cores  

consists of  Fl iocene  a n d  M iocene  lim e s to n e s  a n d  mar ls  

i3.f: o u  t er -  shel f  a n d  u p p e r  b a thya l  facies.  T h e  d e e p e s t 

s a m p l e  a t 2 2 1 0 m  is h i g h  in  t he  ear ly  M iocene , A  2 0 th  

s a m p l e  g a p  in tervenes b e tween  th is a n d  the  nex t  s a m p l e  

a t 2 4 3 8 m  V  wh ich  is o f Latest  O l igocene  a g e , T h e  f ac ies 
in  this a n d  the  nex t  s a m p l e , a t 2 5 3 9 m , is sim i lar to  
that  clrf the  P l i ocene  above .  B e t w e e n  2 5 5 5 m  a n d  2 5 7 9 m ,  

t l l ree samp les  consist  o f bioclast ic lim e s to n e , in  p a r t 

'silty a n d  recrystal l ised, wh ich  c o n ta ins  a  poor l y  

p r e s e r v e d  f a u n a  i d e n tifie d  as  Z o n e  I-l, o f L a te  

0 1  i g o r e n e  a g e .  S o m e  fea tures  of  the  f a u n a  sugges t  the  

pussibi l i ty o f s l ump ing  o r  mass  t ranspor t  to  exp la in  

th e  genes is  o f th is  lim e s to n e . This  uni t  c jver l ies a n  

in terval  wi th a  g lauconi t ic  m a trix, A  s idewal l  c o r e  at  

2 5 8 5 m  in  th is  vnit y ie lded  foramin i fe ra .  Ex t remely  

r a r e  spec imens  sugges t  that  th e  a g e  is e i ther  Ear ly  

O l igocene  o r -  E o c e n e , bu t  the  fo ramin i fe ra l  ev idence  in  

th is  s a m p l e  is very  poo r ,  T w o  samp les  in  a  g lauconi t ic  

s a n d s t o n e  b e n e a t h  th is  w e r e  b a r r e n  of  fo ramin i fe ra .  

T h e  s e q u e n c e  a p p e a r s  to  dif fer f rom that  s e e n  in  th e  

Ang le r - l  wel l .  M a r i n e  fa u n a s  o f M idd le  E o c e n e  a g e  w e r e  

n o t d e fini tely i d e n tifie d  in  A n e m o n e - l -  A ll th a t c a n  

b e  sa id  o f th e  s a m p l e  a t 2 5 8 5 m  is that  it l ies 

s o m e w h e r e  b e tween  M idd le  E o c e n e  a n d  Ear ly  O l igocene  in  

a g e ,, b a s e d  o n  the  r a n g e  of  two species.  W h e r e a s  in  

Ang le r - l  Ear ly  O l igocene  c a r b o n a tes  o f z o n e  J w e r e  

i d e n tifie d  a b o v e  th e  m a r i n e  G u r n a r d  F o r m a tio n , in  
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Anemone-l, zone J (usually seen in the basal Lakes 

Entrance Formation) was not seen in the carbonate 

samples submitted. The oldest carbonate sample is the 

Late Oligocene. (Zone I-1) sample at 2579m. As much of 

the Late Oligokene and Early M iocene in Angler was 

masked by caving in the ditch cuttings, comparisons of 

that part of the sequence are not possible- The 

sequence above 1802m in Anemone-l appears to be sim ilar- 

to the deep-water m id-M iocene to Late Fliocene interval 

seen in Angler-l. 

The foram iniferal zonation used in this report is 

the zonal scheme developed for the temperate water 

fauna,s of the Gippsland Basin by D-J-Taylor (1966, 

1983a, 1983b and unpublished data). 

2. LIST OF SAMFLES STUDIED. 

All samples are sidewall cores. Depths are in metres 

below rotary table. 

1130m 

1194 

1262 
1313 = Lid 

1 737 34L3. 5 

1 356.5 

1402.5 

1504 

1704 
1802 

2105 

2210 

2408 

2539 

2555 

2566 

2579 

2585 

2601.5 

2615 
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7 a . NATURE AND AGE SIGNIFICANCE OF THE FORAMINIFERAL 

ASSEMBLAGES. 

At 113&n : Zone A-S : Late Pliocene. _ _.__ .._. ."_ _ . . . . . I _-.__ . . . . . . . . . . ____. _. _. __ --..-. -- _...__ -... ..- .-.-- .- - .- -- .- -.. --. ..I ..- 
The sidewall core contains a moderately diverse 

foraminiferal fauna consisting mostly of small 

p 1 an kton i c spec i mens - Globorotalia inflata is ,_...._.__.____._._.___ ____I.I..._........I...I....._......._ .._. 

moderately abundant, as is (3--scj..t&~la scitula. -- . . . . . .-. . . . . . .-. .-.. . . . . . . ..I . . . . . The age 

is defined by the presence of Globorotalia inflata, G,, I _- - ..- _ - ..- -.. ._ _-. _- -. . . . . . . . . . . ..-. -. - . . . . . . . . . . . . . .-. . 
tosaensis tosaensis and G cf - --. I _. ."_ .".. -.- -.. . . . . . .I. -.- .-... _... . ..I .-. . . . . . . -.. . . . . -_. .!!- - _... -- .E - ~unctLcc!la_t_a y i n the - I 
absence of the Pleistocene indicator, G., 

truncatulinoi des- -..-. - .._-.._.._. -....-." ..._._.......___.I..... - --.- The assemblage can be approximately 

correlated with zone N21 of the tropical zonation. The 

virtual absence of Globiqerinoides and Orbulina may ._. ” -....-.. - . . . . . _.- .....__..__._.I-_ -..... - . .._...-. _ _.__.” . . . . -. 

suggest cold temperate water temperatures at this time. 

The benthic assemblage consists of genera such as 

Cassi dul ina, Ci.btcl.des, Bstronen&.w r Anomal..&.nt>.i.clefs, . . ..s-.-.--.“...--m--.-.“... 

Eolivina and Euuviqerina, -.,...-m-e... . ..__ -... . . . .-. . . . - - .- -. -. suggesting deep outer she1 f 

water depths. Dathyal indicators appeat- to be 

lacking. 

At 1194m : Zone A-4 : late Early Pliocene to Mid ---.- ..-. -..- .-.... I ..-.-....-" _...__._.._._......... - . . . ..._.." _.._..._...__._._-_..-- ..-- -- .-.....-. .-. ..-. .-.. -... -. ..-. . . . . . . . . . . . . 
Pliocene. --_-I--.-,-...._ 

This sample contains an abundant z we1 1 -preserved 

planktonic-dominated fauna. The assemblage is 

dominated by Globorotalia cf inflata, . ,-., .-.. -... . ..” . . . . . .-. . . ..-. ..-. .-. -... .__ _” - I’-. ..-. .-. -- ..- ..- -.-. -_. . ..- with some 

swci mens very close to !L __...“_......_ _._. inflata s.si., and many . . . .-. 

specimens grading into @, crassaf ormis ronda. “... .- ..-. --.. .- . . ..-... . . -- -...-.......... -...-.. . . . . . . . . . 

Globorotal ia conoidea is also very common. _..-...--.-...-.-..." . . . . . . L.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . .._............... I Gl.obi.gerina ______ .___.,__ 

SPP = .-.. . . . . . consist of very small specimens; Globigerinoides _..._... - -... "... . ......I..-....... . 

SPP= I_ -. .” are extreme1 y rare. Based on the age ranges of 

Globorotalia cf. inflata and g, -.r-rassaf.ormis? the age _. ._. . . . . . . . . . .-. ...I . . . . . . . . . . . . _ . . . . .- .-. 
is no older than zone A-4 (Taylor, unpublished data)- 

The evolutionary appearance of the GI inflata group . . . . . . . . . . . _I . . . 
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marks the base of Taylor's zone A, low in the Pliocene. 

Based on the ranges given by Jenkins (1986) for the 

ages of G .._ ‘. .- conomio?ea and GL-..miozea conoidea. the age “_. . . . . . . ..- ..-. .-.. . . . . _... fr- ..-. -... ._--. ..__.. -..-- . ..-.--...................... . 

would not be younger than Early Pliocene- The 

benthonic assemblage is sparse but diverse. The most 

common species are Vulvulina pennatul a and Planul i na l..._.._._..... _..- - .--.......... -.. . . . . . . . . . . . ...” . . . . . . . -...... . . . -. . . . . . . . . . 

cf . . . . . _" .!t ._.. wuel lerstorf i) -... . . . . . . . . . . . . ..- . . . . pointing to bathyal water depths in 

excess of 500m .- 

At 1262m : Zone b-l : Earliest Pliocene to Latest . . . ..-... - . . . . . . . “.__ . . . . . . . . _..I_“..._. . . . . . . . . . . . .-. .” . . . . . . ..-........... .-. ._........_......... - . . . . . . . . . . . . . . . - . . . -. -....- .- ..-........._ -.. . . . . . . . . . . . . . . . ..-...............-. ..,.. 

Miocene. "-_-_.- . . . . . ".-"-..-. 
The sample contains an abundant planktonic dominated 

assemb 1 age Y dominated by Globorotalia miozea conoidea, .I..-.-...--.--"------..-.-.- . . . . . . I- . .._ - . . . . . _.." . . . . . . . . . . .-... - . . . . . . . . . . . . . . . . . . . . . . . . 
Turborotalia acostaensis and small globigerinids, - _-.-- - - - .- ..- I. - . . . . . I. "I. ..-. . . . . . _". -I ..- .-. . . . .._. ..- .-.. 

There -is a total absence of the Elob~rotaLia.... in+ 1 ata "... . . . . . ..I . . . . .,.. . . . . . 
group z indicating an age older than zone A, The 

occurrence of both Globorotalia conomiozea and G --..-” . . . . ..-. “- --.-- -.- -.--...-.--.- . . ..-....-............-.. . . . . . ..-... . . . . . 5. 

miotumida miotumida together is inconsistent with - -. -.. .._ -. . .." .- _" -- ..- . . . . .-. . . . . . . ..-. -- .-. ..- I 
distributions reported in Taylor's unpublished 1981 

zonation framework chart - However Ir subsequently Taylor 

recorded both species together in Helios-i at 645m, in 

a sample which..-he dated as zone E-i (Taylor, l983a). 

Benthonic specimens are moderately common in this 

sample. The presence of species such as Karreriella _.........." . . . ..." . ..." ..-....,.. . . . . . . . . . . 

b!xi!Yh. !, O~ansularFa-..bengaleIlrg.l.E; and vL!lv!.!..i.na . . . . P?nnatu!.a 
suggests upper bathyal water depths. 

.-k......L.~..&!!-.Z .-............... L.:. 1713 = 1403 5m : Zone E-2 : Late Miocene, . . . . .w.. --. .- .-. - . .._ .- ..- _... .- .- .I.. -. .-.. .- .- - - .- -. -.. . . . . .-. . . . . . . . . . . . . . , .._. . . 
Four sidewall cores in this interval contain 

variable, planktonic-dominated assemblages. All 

contain Globorotalia miotumida miotumida, whereas G .-.......-....-.........- . . . ..-........... . --...... ..I.. . . . ..-... . . . . .._- . .._.I..._. . . . . . _...- . ..-..... - -... . . . . -... 5. 

conomiozea is present only as two “cf.” occurrences- .._._._..._I._...” . . ..-.._.--._ ,.... 

This suggests an age in E-2 rather than E-l. This age 

assignment is confirmed by the occurrence of 



Globorotali a lenquaensis at 1323.5m and 1356.5m. The -.-.__, “” .--.-. I--..-- . . . . . . . . . . ___ ._. . . . ..-. .-. ..-. --. .-.. 

lowest three samples contain T~.bo!~!&a.i.ia _._. aco&aensis . -.. ..“. . . 

acostaensis, - - .- -. -. - .- - ..- .-. ..-. . indicating an age no older than B-2. Some 

reworking from Zone E is indicated by the presence of 

Praeorbulina qlomer-osa, .-.--._.“..” . . . . _.I . . . . _..I_..._ . . . . ..-..... _... ..- ..- . . . . . . . . . . . . and probably also by the 

persistent occurrences of cl.~bor~~al.~.a..-~~.~~.~~ . . . . . m.i ozea 

(from Zone D and older). Variations in planktonic 

assemblages in this interval are marked. The highest 

sidewall core at 1312.5m is dominated by large 

specimens of Eioborotalia miozea conoidea. The next .-.. . ..-. - ..-. . . . - ...-......I _.“.. .-.- ._......._.-.. . ..I ..-.--.-... I-.“..- . . . . . . 
I sample at 1323. 5m is dominated by small Turborotalia, -..._...- . . . - . . . . . . . . . . -- . . . . . . . . ,. . . . . . . . . . . . 

principally T ..-. . ..- continuosa and T cf . . . . . . . ..-..-.-.-. - .._I.._........._ -.'- . 5iaPensis. The . ..-..- .!!. .--.._.....-..- '- . . . . . I . . . ..." . . . . ..- 
sample at 1356.5m is dominated by small Globorotalia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
scitula and small Turborotalia spp. - . . . . . - ..,.. .-. ._.. ..-. --. ..-. . . .._.. . ̂  .-. -.. ..I. .- - -. .-. -. _... . . . _... The deepest sample 

at 1402.5m is also dominated by these two forms? with 

Clrbulina becoming more common in this sample. The -._-._-..." . . . . . . . . .._.._ .-... 
presence of Turborotalia mayeri .- . ..-- -. . . ..-.-.-- - -.-..-.... - ..-... -. --- .--...-..-. in this deepest sample 

suggests an age near the boundary with zone C. Taylor 
equates the extinction of this species with the top of 

zone C. The variations in the abundance of the 
principal planktonic species can be interpreted as 

indicating the influence of differing water masses, or- 

current systems, through the Late Miocene. 

The benthonic assemblage in these sample is very 

sparse, wit.h no one species or group dominant. 

Sghaeroi di na bulloides is conspicuous because of the .--..-. - .- w.-..- *-.. "." . . . ..-... ..-. . . . . .-. . . . . ..- .- . . . . .-.. -... 
large size of the specimens. The species has a wide 

depth occurrence in Gippsland, from 1OOm to greater 

than 200Om (Taylor, unpublished data). Martinotiella -.. -... ..- . . . . . ._.. ..- .- . . . . . . .-I ..". -... * 
communis and kiarreriella bradyi are present as -I..- _..._..“._..._ . . . . . -.-.-. . . . . . . . I_...__ _.._.” . . . . ..“-..-..--- . . ..-. 

occasional specimens, suggesting upper 5lope water- 

depths. The remainder of the benthos consists of 

Cassidulina ~;pp.~ Cibicides spp --..-.--...-.-".I_ . . . . . . . . "."_. ._ ..--. -. - -..-..--.-... - -._- - _-..._. - .-!!..z Gyroidina sp z -.. . ..-....... I . . . . . . . . . . . . . . . . . . . . . . .,.- 
Anomalinoides spp 9 I I . . . . . -- . - . . . -... ..-. . . . . . . . - . . . . . . .r Notorotalia and Siphouvigerina, .- . . -.. -.- .- . . .-. "... . ..- - -.. . . . . . . 
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suqgesting either deep shelf depths, or that the 

benthic assemblage has been transported from those 

deptrI15 into deeper water. 

At lEW4m . ., . . . T: _.__ ,....._.. I. . . . . lz7.obabI.y: . . . . zorze . . . . . c.“..2 .-.. Mi..!G e . . . . . !swxelle- 

The presence of Globorotalia miozea miozea in this -. . . . . . ".I -- _... -. . ..- - -. -. - I ..- - -. - .-. -" -. . . . . . s.. -.- - "... .-. -- 
sample was initially thought to indicate an age in zone 

n-4, at which level this species becomes extinct. 

However L further work has shown the presence of rare 

5p-i men5 of G, .._.._.____ . . . . . = .__........_...... ,.-= _-.. mioTea mioTea much higher in the 

sequence, and these occurrences are now interpreted as 

reworking. This sample contains the deepest occurrence 

of G. !niotumida miotumi da S.S. . . . . . . . . . . .- .- . . - - . . . . . . . . .." ..- It also contains 5. 

1 f3-lql..l+j?l-js~ s, _. reported by Bolli and Saunders (1986) to 

r c.\nq~ IIO older- than N14. Based on the occurrence of 

the latter two species? and the presence of 

Turborotalia cf .., .,. . . ___ __ .._ .._....,” . .._ I .,... acostaensis, .-.. !I . . . . . - . . . . ..--.._........ - -..... “...” . . . . . I.- the sample is thought to 

be of zone C age, at the top of the Middle Miocene. 

The presence of Hoeglundina elegans and Cyclammina sp. ..,..... ".. ._ " . . . . . ..." . . . . . . . . .._......._ -.., . . . . . . . ..-I . .._ -.. . . . . . . . . . . ..- -..-.-._-_ "" __ .- 
suygests a bathyal environment. . . 

c Pi!;14 . . - 7 J S!i?a! .._. ,;.. . Zone . . !?A . . ..- C”.. Mi.dEile.- !I!. G,cene 0’ 
Both samples consist of a silty limestone or 

calcisiltite, indurated and with poorly preserved 

assemblages., often pyrite-filled. The pre5ence of 

Globorotalia peripheroacuta . . . . . . . . . . .._._......__...... -..-. I . . ..-. . . . . . I .._" . . . ..--..m.-_....-. 9 G. peripheroronda E. "--- . . . . . . - ..-.. . ..-....-.-- - . . . . . ..--....._._..... 9 
zealandica and Orbulina spp. . . . - . . . . . -- .".. -... "._ ..- .-. -.. -._ ..- . . . . . . -.. . . . I in the higher sample 

indicates a definite D-l age determination. The lower 

sample still contains c=._,eer~,eheroal~s_Llt_a, suggesting the 

same age, but Orbulina is virtually absent {one -.. .._. ._- _._ - .- _.- ..- 
specimen of 0 . . . .t. ..- suturalis was found), which is . . . . . _.I ..I. . . . . . .- - I .- - 
anuinal ous. No specimens of Praeorbulina were found. __.-_-w..." -.-.._ .._- -. --..... 
This suggests possible shape sorting of the assemblage, 

as Qrbulina (and its ancestor, Praeorbulina) are - - . . . _- .._ -.. - ,.... . ..- . ..- .-.. . ..- . . . . . 
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normally abundant at this level above the Orbu’lina ._ 

datum. (See also discussion on next sample below). The 

benthos of both samples is sparse. Cassidulina plus . . . . . - . . . . . . . . - . . 
uvigerinids are moderately common in the higher sample. 

barer i 41 a bradY.4. and Wi.vNi.na.. eenr3atcd..a i n the -..- -- . ..---. - . . . . . ..-....-.. - . . . . . . . . . . . . . . . . . . . . . 
deeper sample, plus Cassidulina and lagenids suggest an ..L_. - .-.. -.--..-.- . ..- - .-... .-. 

upper bathyal depth. Although the environment is not 

well defined by these two samples, the presence of 

Cassidulina neocarinata and the possibility of shape -. --. - ..- -.- . ..I .“., - .,..._ -. -.. . . . . . . . .- -... -.- . . . . . . . . . . ..” . . . . I... . . . . . 

sorting of the planktonic component both suggest that 

this poorly preserved interval may represent canyon 

fill sediments, emplaced by mass transport. 

At-a.c’a! .  .  .  .  .i.- Zone .  .  .  .  ES .  .  .  .  . ,  .  .  .  .  late5k .  .  . ._ EauL_y. .  .  .  !mzGx!e n 

The foraminiferal assemblage in this sample is 

abundant and diverse, in contrast to the samples just 

di scussed. The planktonic component is dominated by 
the genus Gl obi geri noi des. _... .._. . ..- . . . ..-. _ _... . . . . .._ .-- ..- _ !L..-.s.kcancrs and F’r?eerblr!.l.i.na 

gl.omerosa are moderately common. - - . ..I ..- . .." ..I . . . . . . ..- Together these species 

indicate Taylor's zone E-2, a zone immediately prior to 

the Orbulina datum, I" . . .._. . . . . . -- -. . . . . . ,.... and thus equivalent to tropical 

zone N8. Other conspicuous planktonic species present . 
include Globorotalia miozea miozea, G. - . . .- . . . . . . . - . . . . . . . . . - -. . . . -.. _.....". . . . . . . . . _... . . . . . . . . . pr+escitula arld -, 

!L!MXWX~i - The benthonic assemblage is diverse, and 

includes many small I-agena and Fissurina spp. -.-..- -...- -. . ..-.... -.. . . . . . . . ..-.. 

osar?rrul.arr,i.a._.bensal_en~~_s i s conspi cuous i C.i.b!.ci.de,.. SPP - 

are almost absent. The deposit i onal envi ronfrrent is 

interpreted as probably upper bathyal. 

Taylor, in common with other authors such as Eolli 

and Saunders (19863 Ir places the Middle i Early klicxerle 

boundary at IS. o mi 11 ion years bef or-e presecrLt br~Lr-:ecx~ 

tropical zones N8 and N9. However, some author5 (eg. 

Haq et al. f 1987) place the boundary at 16.2 m-y., thus 

including Zone tJt3 in the Middle Pliocene. I I? Si?Cl? 



u5iage, zone E-2 would also be called "Middle M iocene". 

This illustrates the problem of using European stage 

subdivisions when the usage applied to these terms has 

not always been uniform. Correlation in Gippsland by 

use of the local zone names eliminates one source of 

ambiguity. 

tit 2210m : Zone F _."... ."" . . . . . . . . . . . . . . . ..". . . . . . ,.... . . . -.. . . " . . . . . . . : Early M iocene. - . . ..- I ..". ..". . . . . . . . . . "". -. . .." 
The indicator species for the base of zone F, 

Globigerinoides sicanus (=bisphericus) Ir was not found -.....---.- ..“._““.” -..-....” . . . . L”...“.. - . . . . . . . . . . . .I..” . . . . . . “.“” . . . . . . “-..-. “.. ..” . . . . . . . “.._ 

in this sample- However i other species present include 

G transitorius, ".... !! . . . . . "I .".........I.."............^.....". and . . . . . . ..-. Gy _.__ m i ozes . . . . . m i..oz.ea Gy -..praesci tcr! a. 
The latter two species;, which are common in this 

sample, have base ranges in zone F in Selene-I (Taylor, 

1983b) - Also present is Globorotalia Tealandica, which . . . . . . . "". I... . . . . -. ".. "... " . . . . . . . . . . . . . . % . . . . . . "., . . . . . . .._ _... ..,., 
has the upper part of its range within the equivalent 

of zone F (Jenkins, 19711. Zone F can be correlated 

approsimately with the upper part of Zone N7 of the 

tropical zonation, The environment of deposition is 

questionably interpreted a5 upper bathyal r al though 

some species may well have been derived from stlelf 

depths, 

Ati 24(-)8m : Zone H-3 
-.-” .  ..“..... -..r-..” .  .  .  . . .* . . -  - .  .  .  .  .  n .“...... .  ...“.. : Latest Oligocene .  .  .  .  .  ...” L .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  I- .  ..“._“.” - _..“.” -- “_.._.“. .  .  .  .  .  . ._ 

The age of this sample is based primarily on the 

base range of Globigerina woodi woodi, which is . .".. . . ".. ,.... . " ..". . . . . 
abundant here. Globfgerinoides spp. are virtually _. . . . - . " . 
absent - only two somewhat questionable specimens being 

found after detailed searching- The presence of 

Elobigerina ..euapet-tw-a and Tx-t!w~t~Li.~. OWna wima . -. . . 

initially suggested correlation wittj Ta-y-lar's zorie I-l, 

in spite ‘of the presence of G  .?. .” . woodi. . ” . . . . . . . . . . . However Ir 2. 

Rexilius (pers. comm,) indicates that Tr.,..pp,ima opima is . . . 
unreliable as an indicator species in Gippsland; and 
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the species has long been recorded from the Early 

M iocene of Western Australia (Apthorpe, unpublished 

data). Jenkins (1986) records G .."..!!. ..-. et!al?ert~~ra '3s "" "... . . . . ..". . . . . . 

overlapping the range of 5,: .._.__._,...__._ -.= woodi On this basis the 

provisional dating of the sample as I-l has been 

changed to zone H-2. Taylor correlated this zone with 

basal zone N4, in the late&t Oligocene. 

The benthonic assemblage contains an unusual number 

of large Ammobaculites cf . . . . . . . . . . . . . . . . . . . . . . . . .."......... ,.. .." . . . . . . ".."."""..." . . . . . 2""" . asg.l.utinans and other . . . . . 
agglutinated species. On the basis of the presence of 

Vu1 vu1 i na pennatula, _ .._ .-. .- ““. -.. ._. “... ..- _” . . . . . . . . _~.. ..” .“.. . . . . Karreri ella bradyi and abundance ..-.-.-.- . . . . . “-..“.-““.-.-.-.““.“...-...w . . . . . . . . 

of lagenids and Erizalina, . . ..". . .." "". . . . . . - "... ."I "". . the sample is considered to 

have been deposited in upper bathyal depths. 

2539m - 2579m l Zone I-l n .-.- ".""."-.."- -.-...--._._...-..... '...-.... . . ..." . . . Late Oligocene. ..-_........" . ..-.... "I ..-.. . ..-.".".-.-"."" . ..-.. . ...". - . . . . . . ".."". 
The uppermost sample in this interval contains an 

abundant planktonic assemblage dominated by very small 
Globigerina and Tur-borotalia spplY mostly specifically "-_"-"" . . . . . . . . . . . - . . . . . . ".... . . . . . . . . . . . . . . . .." . . ..". ..". .".. . . . . .-- "". .- . .." .". " 
indeterminable, Species suggestive of the age are 

extreme1 y rare. The presence of Globgwadri na ..I. ““. . . . . . . . . . 

dehiscens establishes that the age is no older- than .I.. ..“. e.. .-. ,.... .,... “... -.. . . . . . 

zone I-l (Tayl or, unpublished data), and the absence of 

Globigerina wobdi s-s. - - - -. _". .-. .- - .- . .." - . . . . . . . . . . . .." ."" . . . indicates that it is no younger 

than this, (Specimens identified as G "." .?.. .-. ct.,F,.-,EFodi occur . . . . . . . . . . . . . . 
rarely in this and other samples below), Turborotal ia .- . . . . . . .-.. . . . . . . ..."... - . . . . "..." . . . . ..-. "... 
opima opima is intermittently present, becoming more -. ““. -. - I. “” ..I - “_ 

common in the two lowest samples. Turborotal ia et-# tans -“...“e..” . . . . . . - . ...” ..I”.” . . . . . ...” . . . . . . . ..!..! . . . . . . .” . . . . . . . . . 

occurs in three of the four samples. Its overlap with 

Globoquadrina dehiscens seems to contradict its range "- _" .-. .-. - . . . _" . . . . . "." ."" "... -.. " . . . . . . . . .". ..- .-. "... . .." ,.... "... - .- 
as suggested by Taylor, who would confine it to zone 

I-2 and older. No other indications of I-2 species 

were seen. 

The benthonic assemblage of all four sidewall cores 

contains many'5pecies in common, but their abundances 



vary from 5sample to sample. The sample at 2539m 

contains a sparse benthos, which includes Hoeglktndina 

eleqans, Earrer i el 1 a . . -..-I - ..-... -... . " .,.......... . . . . . . . . . . . . . . . . bradyi. F  Martinotiella communis and . . . . . . . . . . . . . .I.. _.I -... . ..- ._ . . .._. . . . . . . . _............ . .._._...... .._.. . . . . . . . . . . . . . 
Vulvuli na pennatula. .I. _.- . . . . . .".. -.. ..- . . . . . .- -.. I... . . . --. . . . . . . . . . ..I .-.. . . . . . . . . . . ..I These species are considered to 

indicate upper bathyal water depths. The sample at 

255% is a limestone, much of the washed residue 

consisting of broken foraminifera with relatively few 

specimens identifyable. The sparse benthos is 

dominated by small specimens of Cjbi.cj..des, Fullenia and . . . . . . . ., . . . . .-. ,.. . . . . . 

Globocassidulina - .-.. .._. -... . . . . ..,.. . . . . . .“.. -... . . . . . . . . . . ._.. . . . . -.. . . . . . essentially a shelf assemblage. 

Some of the planktonic specimens are deformed, possibly 

due to mass transport before the chambers-were 

diagenetically infilled with calcite. These two 
observations suggest that the sediment may have been 

emplaced by slumping of material from the (outer) 

shelf. The sample at 25&m contains a large amount of 

residue greater than 70 m icrons size, Much of the 

sample consists of quartz silt and broken biogenic 

grains; foraminifera are relatively sparse, poorly 

preserved and frequently indeterminable, Bone chips 
and teeth are more common than usual, The presence of 

a few bathyal foraminifera Cyclammina sp., Karr-eriella - -.--.- -. _... "... . . . . . . . . . . . - ,.. . - - . . . . . . . . . . . . . . . . . . . . 

bradyi.. Ir -... -. - -. ~g~.~~!~.i na pennatula) continues to 5uggest . . . . . . . . . . . . . . --. . . . . ..- -... . ..- . ..- _... 
bathyal depths of deposition. Sediment influx from 

-shallow depths is strongly suggested. The deepest 

carbonate sample, al: 2579m, contains an abundant but 

recrystallized foraminiferal assemblage. The low 

diversity benthonic part of the assemblage is dominated 

by Cibicides spp., . ..” . . . . . .,... ..- . ..- ._” . . . . . . . . . . “... -_ ._.. ._. __ suggesting a shelf origin for some 

of the fauna. However 7 rare kpecimens of Cyclammina . . . . . . ,. . _.. 

SP- and Vulvulina pennatula continue to suggest bathyal . - . . _ . . 
depths of deposition, so that some of the sedirnpnt ma'y 

well have been transported downslope. The sample 

contains chips of Latrobe Group claystones and 



sandstones? which are interpreted to be the r-peult of 

drilling contamination (because of the variety of 

different rock: types present) Ir rather than indicating 

reworking, 

Clt 2585rn : _. . . __ _.. . . . . . . . . . . . . p,c!sa?1 Y .z.one ____ !J. .21?.? ____ r _._. ~P~5s.ibI.Y ..EE?ri Y 

Oligocene ??? -. . . . . -. ._.. . . . . . -.. . 
This sample consists of coarse quartz grains and 

rare glauconite pellets in a large amount of matrix of 

hard, dark green glauconite, Embedded in the matrix 

are rare foraminifera, predominantly planktonic. 

Virtually all specimens are broken or have their walls 

partly dissolved away. Although many of the specimens 

ran be identified as Gjebigerina sp. . . . .- . . -- . . - . ..-. . (or Subbotina sp..) . . . _ . . -. ._. . . 

on the basis of the internal glauconite molds which 

, 

remain, most diagnostic features of specimens have been 

destroyed. Very rare specimens, mostly thick-walled, 

form an exception to this statement, but the age 

indications are somewhat contradictory. One who1 e 

specimen of Globorotalia..,,test+rcrqosa was recover-ed. . 
The species is reported only from the Uligocerle by 

Jenkins (1971). Globigerina cf . . . . . ..- .- . . . angiporoides occurs as .__.._.._..._._-......._...-. 2! .-_._........ . . . . . . . . . . . . . . . ..__...... . . . . 

a single, damaqed specimen. The range of G, 

anqiporoides is M iddle Eocene to Early Oligocene. .- - . . . . . . . . . . . . . . . . 
Planorotalites cf, -.. . . . . . .-.. .“.. -9.. . . . . . . . . . . . . . . ..- ..-. . . . . . . . . . . . . . . . ._.. . . . . . . . . renzi is identified as a single, _.- . . . . . ._, ..-. 

partially dissolved small specimen, If the specimen 

is, in fact, FE. renzi, it would indicate a M iddle . . ..-. -.. 
Eocene age for the sample. There is thus no clear 

indication of the age from the foraminiferal 

assemblage, due mostly to the extremely bad 

preservation. 

affected; the 

The benthonic assemblage is c;imi 1 arl y 

most common identified f-or m was the 

robust Globocassiduli na subgl obosa. and .-.. . . . . . . . . . . . . . .- . . . . . . . . ..-. .-. -.- _-. .._ .-.. . ..e . . . . ..-. -.. .-.. .-- -._- ._. -.- -..-. Cibi.cck!s ..-. SPP - 

?Hap_~oPhragmol.des~~. ?P- comprise most of the other 



identified forms. There is too little eviderjce Ircz 

suggest a water depth. The environment was either a 

marine shelf, or a marginal marine area into bqhich 

marine fauna was carried, The former interpretation is 

tentatively preferred. 

z&(-)1 5 - ‘761Sm .-.. -... ..:.. . . . . .!!.. . . . . .-. . . . . . . . . . . e -.. . . -... . . . : age indeterminable : virtcral1.y . . . . . . . . - -... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -... . . . . . . . . . . 
barren. . . . . . -. ..- . . . . . . 

The higher sample is a greensand, consisting of a 

1 arge amount of brownish al tered gl auconi te pel 1 ets, 

and r-are quartz I Rare fish teeth and bone fragments 

suggest a marine origin, but only one fragmentary 

foraminiferid was found. The sample at 261% is a 

glauconitic q+tartz sand in which no foraminifera were 

found. No age can be suggested for either sample. 
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TABLE 1. SUMMARY OF MICROPALAEONTOLOGICAL AGE DETERMINATIONS, ANEMONE-1. 

. -  - . . - .  - - - . - -  .  .  .  .  .  .  .  .  .  .  .  .  .  . . -  - -  “ - . -  . . -  ..__._-_ _I._I________.I. - _ - ^ - - - . . - -  ____.I_._._II__.___I_- “ - . . . . . - - _ . .  ___--- - -  - - - - - . . .  - - - -  - I - -  - - - - - - - -  _- - -  - - - - - - - - - - - - - - - -  

DEPTH (M) ZONE AGE ENVIRONMENT 

.- --.I - - __ _ ..A- .  .  .  .  ..- . ._. . . , .  _-_ ._...- .  . .___ ._._._ ___._ _.. . . . . .  -..- --_ _._ _.._ ” __...  --_.. . .__._ .-.- --“- --- _- -..- --.._ _.. . . .  ---_ ._.“... _“_ -. . . . . .  -- -- ..“,- _1.- -- --_ -“-__ -- _- __- .._- -- -- --. -- -- ---_-I 

At  113r:, A-3 Late Pl i ocene Deep outer shelf 
At 1194 A-4 late Early Pliocene to m id-Pliocene Bathyal 
At 1262 E-l Earliest Pliocene to latest M iocene Upper bathyal 
1312.5-14(32,5 B-2 Late M iocene Outer shelf to upper bathyal. 
At 1334 probably C M iddle M iocene Upper bathyal 
1704-?1802 D-l M iddle M iocene Upper bathyal - possibly canyon fill 
At 2105 E-2 1 atest Early M iocene Probably upper bathyal 
At 221(:, F Early M iocene Probably upper bathyal 
At 2408 H-2 Latest Oligocene Upper bathyal 
2539-2579 I-l Late Oligocene Upper bathyal 7 possibly + slumping 
At 2585 J ??T t-N-2) '???Early Oligocene (to possibly Eocenei indet.(see texti 
2601.5-2615 indeterminable (virtually barren) 


