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TMRAY OIL BORE, LAKES ENTRANCE. ~

The Inray boré is the_second of a series belng Cr. d by the
Austral 0il Drilling Syndieste N.L., as part of ¢ plan of developmental:
work in the Lekes Entrance districts The following noteswere compliled
during several visits to the Imray bore while drilling was in progresse -
Use was alse made of the drillers' log supplied by the syndicate to the
Mines Department, snd reports of the Commonwealth Palacontologist.  — - -

© LOCATION. |

The bore is situated in allotment 124A Parish of Colguhoun, ~ ~
Coynty of Tambo, at a point 415 feet north 20° west from the K :
~ southermmost angle of the allotment. The land 1is ineluded in lease

No. 2 issued under the Mines (Pebroleum) Act 1935. Aneroid resdings
.show that the derrick floor is 135 feet above sea level,. :

 PRILLING OPERATIONS.

v Drilling was carried out with a stesm-driven percussion
plant used with a tubuler steel derrick. Samples of the strate were

token every 10 feet and sent for exemination by the Commonweslth
Palacontologist. A contimuous core of the oll-bearing series was taken
with a Baker core barrel, snd the recovery was satisfactory. Eight-"-

ineh casing was set end cemented at 398 feet, shutting off the top water
horizon, and 6-imh casing was set and cemented at the tep of the oil- - -
bearing stratum at 1,258 feet. ' : s N

STRATIGRAPHICAL SEQUENCE. -

The drillera' log records a succession of marls and limestones
from 61 to 1,005 feet, followed by 248 feet of brown mieacecus clay, and tix
the green glauconitic sandstone in which the oil is secumulated. The
‘sequenae determined by the Commonweslth Palacontologist is =s follows:--
9 to 601 feet Upper Pliocene and Pleistocene

603 to 215% feet Lower Pliocene {(Kalimnan)

216% to 244 feet Transition to Hiocene - '

274 to 630 feet Hiddle Miocene T

630 to 1,006 feet Lower Hiocene o IR
1,006 to 1,253 feet Upper Oligeeenel%ﬂieaceeus series) -
1,255 to 1,273 feet Upper Oligocene (Glauconite series)

WATER:

Two water horizons were pénetrgted, one at 3500 feet, end snother -
at 580 feet. Partial analyses of these waters indicate s concentration
of 897 parts per million, with sulphate and c¢hlorine contents of 10 per
cent. and 31 per cent. respectively, closely sgreeing with the
chemical and other characteristies of the upper water in the Ho. 1

Lakes Entrance Development Bores . e ,
O T R

Gas was first recorded at 766 Feet, and persisted in moderate
quantities throughout the Lower Miocene marl and Upper Oligocene =
micaeious series. It was not possible to obtain a sample for analysis, -
but as it burned with a pale-blue non-luminous flame suggestive of :
methane it is probasbly a “ary" gas identieal with that recorded under
similar cireumstances in other boress = -
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: A'z_.'i‘raees"@l were evident in the mi'éécebué'éeﬂe:g and higher,

but in no ecase was there more than a thin film visible, Similar traces
were recorded in other bores, and there is nothing ebnormal in the

occurrence at the Imray bore. The assoecia _
the Lower Mioecene and Upper Oligocene micackous series suggests that oil-

formingst

conditions were present to

tion of gas and oil traces in

a limited extent during the

deposition of these sirata, but it is not implied that they are the
source beds for the oil in the lower (glauwconitic)horizom.

SR © 01l in apprecisble guantities was present in the Opper
Oligoeene galuconitic sandsbone penetrated at 1,253 Teet, The oil is
principally aecumulated in eoarse gravelly lenses within the glauconitic s
~ series, and the produetion tests showed that the yield improved when

these lenses were reached.

¥o water or emulsified oil aceompanied the

6il, which is not under pressure in the reservoir, " The oil is identicsl
with that produced im other bores in the areas R B

PRODUCTION.

Tests for

production were made during snd after eoring into the .

oil-bearing stratum, and the maximum rate from 20 feet of opém hole ,
{(approximately 28.65 squere feet surface area) was .29 gellens per hour for

28 h@ﬂrs.
possible

It was noted that the oil did n
that an improved yield wouldle ob

"l'evel from time to time and thus minimizin

ould gbop the oll flowing into the bore.

 SUSPENSTON OF OPERATIONS.

ot rise in the hole, and it is
tained by reducing the fluid
g the small back pressure which

~ Work was suspended snd the boresealed at the request of the
Commonwealth Oil Advisory Committee im August, pending the investigation

of a xheme for unit development of the area,

CONGLUSIONS: .

at this bores--

(1) It is possible to obtain "ary" oil from the Upper
Oligocene ghuconitic sandstone if drilling is stopped
before the lower water horizonm is pen*etrate_d. 7 ;

The following eonclusions may be d rawn frem the work performed

(2) The oil is mot under natural pressure, snd if ‘eommereisl
quantities are present they would have to be lifted by

pumping or bailing. '

-lg.-g’-gQg.-g-ggépgagpaaa-é;g‘-g;éfol.q;é:a;é- N

Sl




pry v

See Mer geo/ ST Ve
;)/ (4] 72
vl 7 ey
Atcle by LEH Crotl




n . DR. F.°H. CAMPBELL: 12/7/38.

Inray Well

13 Depth '~ Percentage oil by
¢ weicht .
! 125916 7%
% 1263t = - .s%%‘ ;. S
i 12746" . 3.3
? 1953137 /1254 13" 1. Osp ) bests dated 14/6/38 by air drying
] 12541 7 .33% - Petroleum ether from undried sample
ﬂ 1274! : 4.16%  to be regarded s minimum values
;f 1.59%

Average of averages (Chapmah:&fcampbelifya

8.25 *
159

2)9.84%( 4.92%.

‘i

F. CIAPMAN'S THSTS: INRAY WELL:”' CL
Weight of " Percentace L

Depth sample., Tested with . oil by weight . Remerks Qf
125816" 280 grns. Petroleum ether Y.a38 T Residué'tfeated'l’°u
_ _ S ot with pure ether 5
. S _:.vave addln.g 78p- _
: 1260t6" 285 "  pure ether’ . .. 9.7% | ' ‘ Cown
T 1zee2t 283 "  pure ether - ' 2,474 o oafter removing
~ : _ 7 0 +19.8% of water b
: . . . slow: drying -
- 1263 183 " pure ether © 6.01% ‘“;,G“:After removing
e, : T S 4 37p moisture-“
‘:Y:;:\' ) . . ‘ ) o . ;:. ". " A ’ '
1274¢ g7 " pure ether 11.23% | o
12741 : pure sther - 10.23%  (After making much: ‘|
S S longer period of'¢'
” B digestion) j
1274'6" 130 " pure ether  7.69% "=‘After drying out
_ - 1om of water  §
57.76% . P |

Average - 8.25%

MR. WATSON: +vide Croll'!s report:

Range from .07% to 1.05% which he (Croll) states to
average .39%, which he considers should be brought up to .89% or in e
round figures 1%. ' : ; L

Average of averagess--

- Chapman, 8.25
: Campbell, «E9
- Watson (as Ce
. : determined) +39
| 3)10.25
L 3.41% : .
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Sample 1.

Sample 2.

’ .

Sample 3.

60t6" - 61'3".-' Hard whitish o fawn-csleured ealca_eeus s,

PRELTMINARY

 91-60'6".-  Ochreous enloured gritty sandrock,' »f;‘“""}“

clay cement.

Occa31onal felspathic(saussuritised) fragments<andwmica

flakes prasent. * A few arenaceeus%foramlnifera (Troci

na and Haplephragmoides) oecur in‘thebfinsr sif ings
This sample comes within the Recent to Up,Pliecene-

stone, with flakes of dark greenish mlca.,% Matrix cent“l
ing numerous mallusca, chiefly as casts and 1mpressions¢_
due to partial metasomatic solutien. L ‘, i 3

The mollusca are represented by 1ndeterm1nwtéfbiva1v s

and Turritella sp.‘

A thin section shows about 20 % of mlnute angularkqu
grains w1th a large nroportion of ealcareous cement ﬁhe
latter invadlng the hollow shells and grystallising out as
calcite. ‘

indet. H

Amongst the Fbramlnifera identified are,4

repandus(frequent), Anomalina rouula, Globigerlna bu1101d63;

Globorotalia SPes Nonion Sp., Elphidlum maeellum.and Er"

loculina trlgonula- o : ) '
This hard band and the succeeding, to Sample 8 are in_,
Lower Pliocene (Kalimnan) ‘
61'3"~- 90', - Moderately seft, bluish—grey shelly marl, ‘

with oehreous streaks.

Washings contaln mollusca(Turrltella trlstira,Veneri

cardia sp., Clausinella cf. subroborata, seme Ostracoda
o

and gbundant spicules the tunlcaies or. %eaésquirts in the BN

finer siftings. e
" are . R R o -
‘Foraminifera = represented by Nodosaria raphanistrum,:

Bulimina inflata,B.pupoides,B.nalystrOpha, Belivxna aff.

limbata, Rotalila beccarii(very common), R.aff.venusta,

Globigerina bulloides, Nonion aff;deyressula, N.scapha(v.'?
,a“ ‘-’— o
g.Eﬁ%@i&%epa, Elphidium macellum, Quinqueloculina semlnu-

A




Sample 4, '90'~118'.- Tenacious bluish~grey, aandy"an,

61‘5“ - 90* centd.

Yum, Q.agglutinans,Q-ammophila, Q,vulgaris, piloculina =

elrcularls, Te tricarinata and Karrerlella 31phenslla.

Ostracoda present are,- Bairdia §§ygdaloides“Lcythere ﬂﬂml

demissa, C.tetrica, C.scutigera, C.scabroeuneata,cidictz
Typical Kalimnan.frw S SRR Ty

>‘relly marl‘ 11
Washings 1argely cens1st of minute green glaucenzte :1
'grains, with some angular quartza. Also sccasisnal ‘arena<’
ceous foraminifera,indet. and many small hyaline forms ins

‘dicatlve of shallow Water conditiens." Ostraeoda,and a
few melluscan fragments, ef which enly Eulimelia is receg- {f

nisablee‘

In the finer waShings bnéken spieules‘ef the fros

water sponge(Sgoggilla)are fairly abundant. These sPcnge*;f
remalns were either washed dovm by river agencg or blown o
into the shallow Kalimnan sea by strcng W1nds fram the nerth

‘There are also abundant calcareous spicnles of TunicatGS'il*”

present,

Foraminifera.- Bulimina elongata(new var.); legeri-‘
W

na pigmea, Nonion aff.depressulus, N.scagha, N

Elghidium macellum, E.crispum, E.striatopunetatum, Planispi-{
rina sigmoldea, Quingueloculina eblenga, gh saminulum, gp '

vulgaris, g.lamarckiana, Q.agglutinans, Spiroleculina ‘ef. ar-

enaria, __gmsﬁlina bradyi, Triloculina trlearinata, =
Gasteropcﬁa. Fulimella sp. o e e

Ostracoda.- Pentccypris simplex, Cythsra acupunetata.

K&l 1mnan .

'"118'+142f.f Tenacious, dark brownishﬁgrey ‘s aﬁy:and &
‘ sheliy marl. Sediments and f0331ls 1ndlcate fairly Shal-4f

| ~ low water conditions. L ”‘ < 7' ' "
W&Shings eontain numerous mollusean shells, barnaeles, edh-’

inoild splnes, foiaminifera(abundant) ané astracoda.

Fine Washings con31st of minute angular quartg grainsj,?H

foraminlfera and abundant spicules of Tunicates.i'




118*-1.4.2‘.1- contde -

Foraminifera.n Nadcsaria scalaris, Lagena :
1eata(6.3,‘Rectebelivina striataﬁ

ulina laevigata, Bullmlna acu :
R.bifrons var.striatula, Diseorbis vesiaularis var,dimidiata, <k

Rotalia beccarii(c‘), R.howchini, Anomg 1na'nenionoides, ﬂenienui

; §§§§§§§§§§"Elphidium.crispum, E.striatepunctatum, Rhizamminyﬁ i
indivisa, Planispirina sphaera, Quinquelocullna vq;gL_;s, g;ggrri
glutinans, Qh ammephila, Sigmeilina raézi, Trilcau: ;

carinatd, Byrso ‘bulloides.’ 2 _
Ostracoda. Macrocypris decorsa, - m.tumlda, Cythere mlli— i

taris, G.tetrlea, C.dictven, G.n@rmaé;,

ggtherella punotata.

Pelecypeda.- Venericardla glppslandica. -

) scaphopoda.- Dentalium tornatissimums .

Gasteropodas= Pyramldella deplexs, Turrltéi¥é'Lfﬁié.:tj_r_;a,ﬂ .
Te °°n§339abilis. ‘ S », ,_; - m—
CPUStacea(Cirrlpedia).- Balanus &mﬁhitrite’vgr

Kalimnan. ﬂ-

Sample G 142'~168". - Ténaéiéus blﬁiéh;grey~sandyvm

: ish tinge in parts.

wa EE Shelly fragments(mellusca), dbundah%ﬁébréﬁiﬁiéa
fera and ostracoda.f Sandy portlen ecnszsting of’ angular

grains of quartz, oceasional glaucenite casts ef feramin—

ifera, llmonitic particles and mica flakes.’7~'

In fine washings Tunicate spieules are abundant.

uleata, Beiivinavs?‘”

Faraminifera.w _ Bulimina elegans$~B.”

beyrichi, Rctalia hewchini, R.beec! ii, Anemalina nsnaenﬁ‘j .

oldes, Cibicldes ungerianus, Nanion seapha, El?”iﬁium

striatopunctatum, Ee 1mperatrix, Quinqueleculina wlgarls, L

clavulina ef. parlsiensls.

_er‘_tetrica, G.Sééh;lki“

Ostracoda.~ gzthccypris tumefaeta,A;‘

rocuneata, C.scutigera,'gzyhsrideis;sﬁ; SR

Gaster@pada. Turritella sp.

Qrustacea( Clrrlpedia).- 9Balanus ambhia




Imray Bore. o

Sample 7o

Sample 8.

1681~ 1881,- Greenish—grey sandy and shelly marl,
with dark greemish nedular lumps containing massivefi

polyzoae

Washings contain shelly fragments(Turritella), glau~:
conite grains, brown and white mica flakes and abun-f
dant Foraminifera, xuk OStracoda,and Polyzoa. o

In the Fine Washings occur nnmerous dclemite crystals
and also spicules of tunicates and spongess i';
Foraminiferae.- Lenticulina erbieularis, Bolivina"ﬂ?

beyrichi, Uvigerina‘ igmea, Disﬁorbis veszcularis,x 1,
var. dimidiata, Retalla beccarii, R.Lerlucida,_R. -

howehini, Anomalina nonianeides, Cibicides 10’:38.1:1.11;Es,{i
ﬂm‘ -
-Nonion degressulus, g&gﬁgggéggggb Ne scapha, Elphid-_ 

e -

E f”»~’risgum, Quinqueloculina vulparis, Q.lamarcklana \

Siggaflina bradyi, Trileeulina tricarina »
Pelecypoda.- Gondylocardia sp. Venericardia eaIVa.
Gasteropodas- Turritellas %ristira.;

Ostracoda.- Macroaypris decora, Bythccypris tume-: ﬂ
facta, Cythere demissa, C.militaris, gzthgrella_lata,i

ita angustilaba, Lunulites canaliculata, Retegcra sub;
immersa. &
Kalimnan

188t-215¢ 6§.o Greenish-grey;shelly and sandy marl.f
Washings contain shell fragments, polyzaa(wcrn )s Fbr

aminifera, echinid spines and a iair amount of,glauv
conite. Also Ostrea and Mbgsea.' .

Fine Washings contain chiefly minute quartz grains,
shelly flakes and foraminifera. o

Poramini ferae~ ngena favosogunctata, Bulimina
aculeata, Rotalia howchini, Siphonina australis, Cibi

-cides ungerianus, C.vietoriansis, c.lobatulus, g{g—%
cibicides variabilis, Anomalina nonienoides, Glob- .
igerina bulloides, Quinqueloculina vulgaris, Q, v

usta, Triloculina tricasrinata,.

Polyzoa.- (Cellaria rigids, G.cbhtigug;‘ -
Ostracoda.- Cythere dictyon,
near base of the Kalimnan




Sample 9e 21516"-244'.- Orey,friable,sandy marle

o e e,

Washings contain abundant polyZaahand somg'mbgsea jeintﬂ
The Foraminifera are scarce and small and there are some -

glauccnite grains present,

Fine Washings chiefly of minute quartz grains and broken b
sponge splcules; alsoc a few tunicate spicules present.  _
Foraminiferae.- Uvigerina tenuistriata, Biseorbis vesic~3
ularis, D.margarltifera, Rotalia hewchini. :

Polyzoa.- Cellarla contigua, Melicerta acutimar 1nata,

Retepora spe
Upper miaeens;

Sample 10. 274'e- Grey,tenaeﬁsus, éhelly and pelyzeal'marl.

Washings consist largely of polyzaa, at time slightly
encrusted, and numerous joints of }opsea. Also some 57“ €

shell fragments, probably Ostrea. "\

Fine washings contain quartz,sponge smicules and abund-‘

ant crystals of dolomite with an average digmeter of E

27 mMue

Foraminifera.- Lenticulina erbiculéris;“ﬁé%éliafﬁbﬁégiLé
ini, ?Pulvinulinelda tenuimargo, Cibicides lobatulus,
C.ungerianus, Dyocibicides varisbills, Textularia gra-

Be |
: ‘ C.gracilis . A
Polyzose.~ Cellaria rigiﬁa,,§cﬁismopora granum, Idmonea
confebta, Hornera tuberaulatgg Hofrondiculata.

Anthozoa.-_lMopsead Spe

Middle Miocenes Pelyzeai seri
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——— - R ,_6~_ it Il RN P -t

- _ | b
Sample 10 A. 3001=-3681",~ Whitish-grey, friable pelyzoal lime-’

stene, with occasional shell-fragments. o
Wash gg consist of abundant polyzea and jeints of Mogsea,
with eccasional Poraminifera and eehinid spines.

Fine Washings contain numerous minute feraminifara:

Foraminifera.- Lenticulina orbicularls, Rotalia hew-‘

chini, Cibicides lobatulus, Elphidium crispum, Spiropleeta

amnina carinata, Textularia sagittuls.

Anthozoa.- Mopsea tenisoni,

Polyzoas- "Idmonea hochstetteriana, T. contorta, Hornefi‘h’
involuta. ' : v .

VAVMiE,Miecene;

‘l’ Sample 1l. 596'-408'.-'_ Pale grey,’moaeratéij'fenacious5 pély4 fﬁ
zeal marl, o

Washings rich in POlyzoa, as Lepralia, Membranipora, Bete-i

pora,Eéphera,etc. Also occasional Foraminifers and 057 fﬁ

tracoda, and moderately abundant Mogsea.{

Medium siftings with abundant Foraminifers and Ostraceda.j

Fine Washings with abundant rotaline forms ‘and seme

spieules of ealcisponges..

Foraminifera.- Glandulina laevigata, Ramulina sp.,

Bolivina punctata, B.limbata, §.cf.aenariéﬁsis;'cf.BagA ff

' gina, Anomalina glabrata, Cibicides ungerianus,C.lobat-

ulus, Elphidium macellum, E.crispum, §piropiect§ﬁmina

carinata,.

Ostracoda.- Loxoconcha austfalis, Xestblebérisﬂéf.afri- 

cana, Cytherella lata.,

Anthozoa.- Mopsea spe.

Polyzog.- Cellarlia contigua, Hornera tuberculata.

Middle Mieeene.

Sample 12.  408'-490',  Dark-grey,frisble polyzoal marl.

Cmarse Washings consisting largelv of polyzoa(seme mas-: ;

sive fragments); also numerous Joints of Megsea and F@r- ;

aminifera,

Medium and Fine Sifithmgs contain Foram;nifera,Ostracoda

and echinid spines.



g
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Sample 12 eontinued.

Foraminiferae- Lenticulina erbieularis, L.artieulata,;

«118 .
Nodosgaria raphanisfrumﬂLEagena erbignyana, L.lacunata,:»
Lestriata,Bolivina robusta, Heronallenia 11ngu1ata,

Rotalia howehini,Epistomina elegans, Anomalina glab—;:57

rata, Ciblcides ungerienus, Celobatulus, Gsvictorlensis,

Ammo sphaeroidina aphaeroidiniformis, Gaﬁdgziha 2ggdsa§:i

Miadle Miotenes

Saxmple 13. 400'-495's  Pale grey sandy marle

Goarse Waghings largely eompesed of polyzca, together -

with shelly fragments, eehinid spines and Mbgssa Jcints;i
also a few Eoraminifera. . o ;h' : FM-~~.;~«?5

Finer Washings with ‘abundant Faraminifera and Mopsea.

Feraminifera.- Dentalina fissicastata, Lingulina bar~ :
ﬁrumi,var.metungensis, ‘Buitulinacpno e, Bolivina gun::
ata, Gyraidina soldanii, gpgnides regan.dusg ?Pulvinnline-

la tenuimargg, Rotalia howehini, Gibicides victoriensis,

Orbulina universa, Textularia sagittuia,ﬂmmcsphaeroid-”*
ina aghaerodiniformis. -

Polyzoa.- Adeona ciavata, g_gralia ginpslandisa, Meni,
pea uniserlalis, Idmsneg;geminata. ’ ‘ : R

21uqﬁiéé%e Miocene,

———

Sample 14. 575'-610%'.- Pale grey pal?Zoal marlg séméﬁhat”ﬁlﬁé

tice.

Coarse Washings consisting largely af Pelyzea, with

massive pieces of Cellepora. The latest’ appearancerofﬁf
some of the larger forms of Foraminifera belonging to
the Lower Miocene are met ‘with in this sample, as gof.if

kerina and Operculing.

Finer Washings contain Fcraminifera, echinid spinss and
joints of Mopsesfs. | '

Foraminiferse.- _Lenticulina orbicularis, L. articulata~

L.cultrata, Vaginulina 1egumen, Dentalina fissicostata,

?Pulvinulinella tenulmarga, Siohonina australis, Anoma—l

A
lina glabrata,cibmcides ungerianus,c.victorlensis, Ce

lobatulus,Dyocibicides variabllis, Planorbulznella 1arvw

ta, Acervulina inhaerens, Gygslna xlqbulna,.ﬁ.xesiculem



Imray Bore 8
Sample 14 continued.
Foraminifera contde. * =
Hofkerina semiornata, Sphaereidina bullaiﬁegL Globiger-

ina triloba, G.bulloides, Operculina victorlensis, Text-f
ularia sagittula, : P B

Ostracodae~ Loxocencha glata.

Polyzoa.- Cellaria contigua, Membranipora spe, Id-
monea Spe » L

Lewer‘ﬂiacene;j*

Sample 15, 610'-630'+«~ Pale grey polyzoal marl, somewhat plasi:éi

d%aﬁégi&bs in%%i% e%%rggagm?npeiyzaa and a f@w 1arge
foraminifera(nenticulina and Gypsina ) \ -  ”
. Medium Washings with abundant foraminifera, chiefly rot-

alines, Moysea Joints, echinoid spines and a feW'glau-» i:w
conite grains. I
Foraminifera.- Lenticulina or‘bicuiéﬁé," cass mi—‘m
subglobosa, Eponides repandus, cf.Pulvinnl;nella XEmium
tenuimarg§wﬁ§ota11a howehini, R.becearii, Siphenina

australls, cibicides vietorianus, G.gggerianusg Dyoeibi-
cides biserialls, Gypsina vesicularis, Globoretalia i

truncatulinoides, Textularia sqg;ttula.

Polyzoas= Bigemmellaria Qeéuneulata, crisia acrepora,

' Retepora beaniana, R.lineata, Idmenea sp. s Hornera

tuberculata, Meeynsecia preboscldea.

Lewer‘M1ecéﬁ9.ﬁ L e G
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Sample 16. 630!'-654!'.- Pale grey QOiyzcalfmafl;débier -

4,

in parts, somewhatb friable. .

Coarse Washings chiefly consist of cyclcstomataus

Belyzaa, some Joints of Eogseg, ossieles agﬁ &

plates of Antedon; alse a few Fdramiﬁifera.;
Hedium.Washiggs contain an abundance of minute

1ATespa and echinid spines.

Foraminifera.- Lenticklina erbicularis(cammen), L.art- .

jeulsta; Lingulina bartrumi,var.metungensis, cassidu-
lina subglobosa, Agcmalima'glabrata; Gibicides:ﬁnger—
ianus(common), -Globorotalia tpuncatulinoidesfrequent},

Carpenteria proteiformis, Amphistegina lessonii(freq-

uent), Operculina victoriensis, fexﬁuiéfiéféﬁggﬁgula.

Anthozoase.~ Mopsea hamiltani,'Esﬁeﬁiéeniibéﬁﬁﬁn).‘
Crinoidea.- Antedon spe B ' |
Polyzoa.~ Cellaria rigida, Callepora fossg, 'Hisnto-

'pora liversidgel, Retepora porcellana, R.subimmsrsa;

Tessarodoma elevata, Idmonea venusta, Hcrnera“ggemé

inens, Hornera tuberculatsa.

Sample 17. 65416731, Greenish grey, somewhat §133§1é;’
polyzoal marl. ' a

Coarse Washings with abundant Polyzoa, chiéfiy'ﬂjelé- '

stomes, large Foraminifera as Carpenteria and Amphi

stegina, and numerous echinid spines and Joints -of

Megsea.
Medium Washings with abundant minute Foraminifera.

Foraminiferas= Lenticulina gzgescalgruzg‘L‘ orbicul-

aris, L.articulata, Veginulina legumen, Lagena orbigny-

ana, Eponides repandus, Egistomina'élegahs; Hercnallen-

ia lingulata, Anomalina glabréta; Gibicidesfgggeiiaﬁus;5i
C.lobatulus, C.victorianus,“ﬁyocibicides vé}iabiiié,

Gypsina globulusg, Carpenterila proteiformi_jfrequent), 7%

Globigerina conglobata, Dorothia gibbosa. ' ' f"%




Addendum O PeOe Sample 16 630'-654", b

Mapginulina costaté, Levnidocyelina efomarsini( frag-
men% show.ng vercical Section through cencrosphere) ,

Lemarginats rolled Ifregment showing tangential
chambers) »
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Sample 17 contd,

Polyzoa.- Porina gracilis, Hetepogggg_gggigopggg;'

Crisia macrostoma, Idmonea trigona, I.hoohstetteriéﬁa,

Mecynoecia proboscidea, Retepora fissé,‘gornera tubéroglétf

Sample 18. 673'-685", Greenish grey marl With whitish patche'
Somewbaﬁ plastic. Upon dropping the slowly dried mater
ial into water numerous bubbles are 1iberated. These x
show under the microscope occluded‘oily globules, Inwthg
finer sediment ocaur minute dolomite crystals. , o
Coarser Washings contain fragments-of white limestone;
Shelly particles, Joints of Mo sea, abundant Polyzoa
and Foraminifera, “
Medium Washings with abundant minute Foramlnifera, chief-
1y rotalines. :

Foraminifera.- Lenticulinavgibbg,L.roﬁulata, L.orbio-

ularis{very common), Lecf.umbonata, Lagena castrensis,

Cassidulina subglobosa, Siphonina asustralis, Cibicides _
Qg?edézggﬁééieﬂbz
victoriensis, C.lobatulus, A@phisteg;na essoniig :

Polyzoa.- Cellaria _australis, Steganoporella patula,

Porina gracilis, Retepora fissa, Filisparsa orakelensis,

Entalophora vorticﬁllata.

Sample 19, 685'-690', Pale greenishsgrey fenéoioﬁs mérl,
with Polyzoa and Foraminifera, somewhat plastlc. “

When immersed in water, oily bubbles arise. A film of U

0il globules produced with the chloroform test.

Coarse Washings show a small residue, chiefly of Polyzoa,

echinid spines(Goniocidaris), 301nts of Mogsea and a few

Foraminifera( Lenticulina).

Medium Washings with numerous Forandnifera,chiefly rota-if
lines. S

Foraminifera.- Lenticulina orbicularis, L.cultrata,

e = ~ s,

L.rotulata, Dentalina fissioéstaba, D.eonsobrina, Ned-

P, -

osarla scalaris, Lagena orbignzana, thtulina,groblemah

Bolivina limbata, Cassidulinag subglobosa, Heronallenia

lingulata, H.wilsoni, Anomalina glabrata, Cibicides un- .

gerianus, C.victorianus, C.lobatulusg,



S
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Imray Bore,continuede.

Echinocderma, Goniecidaris‘prunispinogg(spiﬁes),

Polyzoas.- Porina gracilis, Hornera prominens,

Sample

1l
le 19

&

29& . 699*-?39' ie grey tenaclaus marl. ;

D11 ba iled in IS 5 EEE

011y bubbles in evidence, se a1
with ehloroform. '

Loarse Washings showing fragments of white 

green limestone, sbundant pelyzoa, jeznts of 0237‘”4”

sea and some Foraminifera,

liedtum Vashings rich in smaller Faraminifera' also

numerous echinid spines,

Foraminiferae- Lenticulina orbicularls, L.rotulata,_

Levortex, L.erepidula, Lagena casnren31s, Guttulina

lactea, Globulina gibba, Sigmoidella elegantissima,

Cassidulins subglobosa, Heronallenla lingulata, Eponid

- &8 concentricus, B.scabriculus, Epzstomina elegans, ﬂ !

Clbicides ungerianus, C.10batu1us, Car _penter;a Pro-

teiformis, Operculina victoriensis(common), Yerneuil—‘i

Polyzoa.- Cellaria gracilis, 89&u5tr81&§,»&§eona cla

vata, Porina gracilis, Membranipera sp., Steganqpor-u;‘

i .'%

Sample 21.

ella patula, Porella bsculina, Tdmonea incurvaa Re—zk?

tepora fissa, Hornera tuberculats, Lichenopera.his- b
pida, L.wilsont, | L ia

Ostracoda.~ Cythere scabrocuneata,. Lk
Lower Miocene., -

70047101, Pale grey tenacious marl.
Traces of oil by chloroform test.

Coarse Washings contain shell fragments, Polyzoa

and many large Foraminifera( Lenticulina,cargehteri :

Amphistegina,Operculina); also ossicles of brittle-

stars and starfish,

Medium ¥ashings with numeroué“joints of Hégéég, aﬁ&

small Foraminifera,chiefly rotalines and Ga331du11n&

Fine Washings contain B011v1na.
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Sample 21 contde. 700t-710",
Foraminiferae~ Lentigulina cultrata,L.articulata,

L. calecar, L.angulata, L.orbicularis, Dentalina cbliqua,
Sigmoidells ele antlssima, S.ele antissima,var,kagaenr !

sis, Bolivina limbatsa, Cassidulina subglebosa, G.Qalabra,

Uvigerina pigmea, Heronallenia lingulata, Epenides con= ;

centricus, Siphonina australis,'ciblcides 1ebatu1us,»

C.victoriensis, Carpenteria proteiformis, Csrotalifor- =

mis, Amphistegina lessonii, Globorotalia truncatulin-

oldes, Operculina victoriensis, Crithionina sp., Textuls

arias sagittuls,var.fistulosse

B Lcwer Miocene.

Sample 22. 710'-720",. Greenish—grey,xather frlable nmrl' A
0il globules showing on water-soaked material. Tpage
of 01l by chloroform teste. |

Coarse Washings contain frmgments of hard limestone,

ossioles of Antpdon, Polyaea, Mogsea and a few 1arwe ‘Tf

Foraminifera.

Medium Washings with broken Polyzoa and rotaline Foraﬁ;*
iniferae I

Fine Washings with minute rotalines an hyaline Foramin-

1fera.

Foraminifera.- Lenticulina orhiéﬁlaris, Lscultratai.ﬁsﬁ

Dentalina obliqua, Cassidulina subglogosa, Epenides re-

pandus, Cibicides underianus, C,lobatulus, G.victoriensfz

cf.Rectocibicides sp. ,Ca-puenteri a rOtalifermis’ }"ullen-

ia sphaseroldes, Globorotalia truncatulinoides, Ver-

neullina ensiformise.

Polyzoa.- Cellaria contigua,-Pofella'bécﬁlina, Ce11e:7?

bora coronopus, Tessaradoma elevata, Retepora beaniana,

Entalophora australis, E.australis, Idmonea milneana,

Lichenopora australis.

Ostracoda.- Cythere flexicostata.

Lower Miocenes -
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Sample 23. 720'-730', Greenish-grey,fﬁ§§ﬁiglmayl. V‘T?aces':" 

of oil on water surface in washing. %&hﬁéﬁ*éedimentﬁf
with abundant coccoliths and eccaszonal dolomite cryséi
talse » ' o ' ) : , ,i
Coarse Washings consist of Poly zoa, M@Eseé joints, sséi

ossicles of Crinoids, plates and spines of echinids

and Foraminifera.

Medium Washings with Lenticulina, rotalines'and}2§§f J:
sidulinae. e

Foraminifera.- Legticuliha orbicularis, Lsféﬁﬁlaﬁé;f€

Learticulata, Cassidulinag subglobosa, Diseorbis rereg i

censg, Heronallenia liggulata, Enonides repandus,

g el
?Pylvinulinella tenuimarggy Anomalinsa glabrata, Cibi-r-

cides ungerianus, C. vietorlensis, Planorbullnella

plana, Carpenteria proteiformls, Amphistegina 1essonii;

Globorotalia truneatullnoides, Lepidocycllna tcurnou» f

erl, L.martini, Operculina 91ctorlensis, Verneuilina \f

triquetra,

Polyzoms-  Schizoporella macéiliivrizr;ﬁéteyanwé_réii

patula, Porina vertebralls, Porelia baculina, Reteperai

fissa, Idmonea geminata, Hsrnera tuberculata.

Sample 24, 7301=7351, Greenisn~grey marl, someWhat plasticé

Traees of 0il bubbles on sur;ace of water 1n mash-

ing. - When highly magnified these bubbies arexseen to;

be surrounded by a zone of oily material.

Coarse fleshings con aln Polyzeoa, Antedon 0331cles and i

large Foramwnifera( Amnhistegina.Carpenterla,zenticu-‘E

1ina and_Lepidoeyeclina) s also cidaroid spines.

Medium Waghings contain abundant small'?eféminiféra,‘j%

chiefly Bassidulina and votalines, with spines of

echinids and Mopsea joints.

Finest &aShinﬁs chiefly minute Foraminifera{ﬁibicides %

and Bolivina)e : L “7

Fbramznifera.- Lenuicullna orblcularis, L.rotulata,r

Lg cultrata, Lagena castrensls, Bolinina limbata,

fifafagpe s 4

Gassidulina subglobosa, Gyroidina seldanii, annldes "

o e
e
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Sample 24,contd,

karsteni,Mississippina goncentrica, Cibicides nngerianf

US, C.vietoriensis, QypcibicideSwﬁizééiélisigcarEente:ia
ggoteifonmis, Amphistegina lessonii,

Lepidgggglina tcur:
Roueri, Textularia rugosa, T. sagittula, 7 ;A 
Polyzoae- Amphiblestrum simpleég H@fﬁeré tuberculatggfg
Mecynoeeig probogecides, |

Sample 25 735t.73g1, Grey,

al marl,

friablé, polyzoal and foraminifer-
Traces of o0il on surface of water during

washings The finest floatings of sediment with abun-
dant coccoliths,

Coarse Washings with a few, somewhat rolled polyzoas

Large Foraminifers fairly abundént(gperculiéé, ggghisteiﬂ
gina and Lepldocyclina), _ B

Medlium Washings with pPolyzoa and smallep Foramin;fera,'gig

chiefly rotalines; also Jjoints of Mogsea.

Foraminifera,- Lenticuling orbicularis, L.cultrata,

Dentaling communis, Trifarins bradyi,
globoga,

Caséidulina,sub— .
Discorbis vesicularis, D.berthq;ggi, ngoidina :
soldanii, ?Pulvinulinella tenuimarginata,
rata, Cibicides lobatulus,

Anomalina glab- -
Qyocibicides biserialis,
Amphisteging lessonii, Aeradiata,

ggercﬁlina'victcriensis

,
Lepidoeyeling fournoueri, L.howchini,L.borneénsis. r
ers Se o O8NS iSe

Polyzoae- Cellepora coronopus, Porins tdbulifera: Iq=-
, ===
monea hochstetteriana,

Sample 26, 738t-7501, Dark grey, polyzoal, shelly andﬂforamin{i

iferal marl; somewhat plastic.
Numerous bubHles with coating of oil

¥y ﬁatter arising framfg
the water during washing, 3

Coccoliths abundant in the
finest sediment, ' \

Coarse Washings,

with Foraminifera(Lenticulina common,
Operculina and Amphisteging).,

Polyzoa abundant ang well'é
Preserved, Stem fragments ang jointsrof Mopseae ‘ ,:
Fine Washings with pelagic Foraminifera(Globigerina and -
Fulleniatina; also abundant rotalines,
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Sample 26 contd. I TR
Foraminifera.- Lentieulina orbicularis, L,gzroscalg ‘ ,d
Learticulata, L.gibba, Lagena castrensis, Sigmoidella ele-j

gantigsima, Heronallenis lingulata, gyroidina soldanii,

Eponides exiguus, Epistomina elegans, Mississippina con-'

gentricus, Cibicides victoriensis, ;mpcibicides biserialis,?

Gypsina vesicularis, Amphistegina radiasta, Glebigerina tri-é
loba, Ge.bulloides, Pulleniatina obliquiloculata, Opereulin- -

a victoriensis.

Polyzog .~ Amphiblestrum snathuloidéé Steganeporell pa twi

ula, Porina(Acropora) Vertebralis, Tessaradema elevata, Id-;

monea hochstetteriana, Mecznoecia Qroboscidea.

Brachiopodge- Magellania cf.tateana(T.Woods). Juv.

Sample 27. 750'=760t, Davik grey polyzoalﬁgnd fcraminiferal mari, f;
somewhat plastic, olly globules liberated 1n water.
Abundant coccoliths in the finest éediment. , A
Coarse Washings, with abundant and well preserved Pnlyzoa,r{g

echindsd spines and ForaMlnifera(Amnhistegina,<‘per¢ulina ;‘;
and Lenticulina). =

fodlum Washings contain fragmentary polyzos, Globigerina o
and rotalines, ’ 3

Foraminifera.- Lenticulina erbicularis, L.cultrata, L.ro?fi

tulata, pentalina consobrina, D.retrorsa, D, roemeri, Reus-@g
sells splnulose, Heronallenis lingulata(c.), Eponides ker-
8teni, E.repandus, Siphonina austral g, Anomalina glabrata,ﬂ
Cibicides lobatulus, G.ungerianus. Gavictoriensiss Amphis- f
Yegina lessonii, Aeradiata, Globlgerina triloba, Globigenr- ﬁi;

Inda bulloides, Pullenlatina obliquiloculata, Operculing -

victoriensis, Discammina emaciatum, Trpchammigg Spe

Polyzoaes-  Porina(Agropora) gracilis, Retepora sﬁbimmersa,
Rerimata,

Ostracoda.~ Bairdia amygdaloides, gxtherogtercn bates-

fordiense,




-16= S o
Sampie 28, 760t-770%,  Dark grey polyzoai marl,'somswhat plast-
lc. ’ o o N _ w' 
Coarse Wﬁshiggs, roch in Bolyzoa; also a few Worn Fbra
aminifera{lenticulina and Amggistegina)

Medium Washings contain numerous. small Foraminifera, -

chiefly rotalines; also broken polyzoa and joints of
Flopsea,

Fine Washings with ascidian spicules, small retalines,_r—,

Bedivinae andg Cassidulinae.

Foraminifera.- " Lenticulina orbicularis, L.convergens,
Lecrepidula, Dentalina a:nsobrina. Lagens marginatag
Guttulina silvestrii, Bolivina 1imbata,B.robusta,B.teitw__

ularioides, Cassidulina subglobosa, Ehrenbergina serrata,
Discorbis globularig, Heronallenia lingulata, Gyreid—

dna soldanii, Eponides renandus, 9Pu1vinulinella aﬂa%i
marginata, Epistomina elegans, Siphonina australis,

Anomalina glabrata, Cibicides victoriensis, 0.sorrentae;

Dyoecibicides serialis, Amphistegina radiata, Glcbigerina .
bulloides, G.triloba.

Polyzoge~ Steganoporells patula, Tessaradoma elevata, ';;

Porina(Acropora) vertebralis, Hornera tuberculata, P
Ostracoda.~ Cythere dietyon, Cytherella subtruncata.;'

Sample 29, 770t-7801, Dark greenish—grey, polyzoal and she,

marle Numerous oil globules liberated when washed.

Cgarse Washings with abundant Polyzoa, Mogsea Joints .
and a few Foraminifera(Lenticulina and Textularia).

Medlum Washings with numerous foraminifers and a few
Bstracods,

Foraminiferge= Lenticuling orbleularis, L.articulata,'é

Lecultrata, Dentalina consobrina, Lagena margina@_;

L. orbignyana, Nodogenerina adolphina, Disccrbis tuber-_f

R

culata, Eponides scabriculus, M1351381ppina concentri--

28#.Clblcides victoriensis, Globigerina bulloides,Gstri- -

loba, Textularis PULOSD.

@stracodg, -~ Bairdia foveolata, gythere retroflexa.

Polyzoa.~ (Cellaria gracilis, Amphiblestrum apathulo-




Sample

Sample

* Floatings yield abundant Tunicate spicules(Lepteclinnm),

-17=-

204, 780t~ 7904%, Pale grey, plastis, polyzoal marla*

Cosrse Washings with abundant polyzea, Foraminifera%
(Lepidccvelinaz, shell~fragments and joints of Nopseas.

S

echinaid spinese.
Fine Washinegs with abundant minute foraminiferal tests

Medium Washings with numerous Foraminifera and a few =

{Glebigerina and rotalines). ,
Foraminifera.- Lenticulina cultrata, L.rotulata, Bﬁﬁt&‘

alina obliqua, Ceratobulimina hauerii,variaustralis,

Eponides repandus,vare, ?Pulvinulinella tenuimarglnata,

S

Mlssissippina concentrica, Cibicidea vietorlensis,ggph- E

1stegina lessonii, Globigerina trlloba, Lepidscyclina

martini, L. marglnata'

el e

Polyzoa.- Lepralia °°ntinu&» Acrcpora vertebralis, R

Diastopora cfe dennanti,

Ostracoda,~ Balrdia ggzgdaloides;

30. 790'-794', Dark greenish-grey sandy marl, During
washing, air bubbles encased with o1l globulés'are 1iﬁa‘f

erated.

Coarse Washings contain numerous pelyzoa, echincid(spakf,

angoid)spines, 1arge Foramlnifera(Lenticulina) ané

‘occasional rounded quartz grains.

Medium WaShings with abundant Foramlnifera, spatangoid

spines and delicate,well preserved polyzca. o :
Fine Washings with abundant Feraminifera(sassidulina and
rotaliness also abundant dolomite crystalsa

and Sglcules of 78ponaiI
Foraminiferae=/ g Sl STt ;
Lgﬂéonvergansg L.glbba,“?agznulzna legumen, Dentaiina.

is, De consobrlna, Decongobrina vers. emaciata,,

GaQ31&ulina subglabesaf

C emmtm

D.farcimen, Lagena orbignyané,
phscéorbis vesicularis, Heronallenia cf. biconcava, .

o , A .
glabrata, Gibicidﬁs»uagegg

Gyroidina nitida, Ancmalina

anus, C.lobatulus, G.vieterlensis, ‘Dyoc:

jalis, Sphaeroidina bullocides, Globigerina t"ilgba"ﬁ

Gt b,

1bicides biserf

LR



.Al.,}x/‘\ 3

Samplg 30 centde

Sample 31le

Polyzoa,~ Tessarodomg eiéﬁéfé;?ééébéhﬁéiéii£§§  

- 18w

Polyzoa.- Cellaria gracilis, ?ﬁfQ‘ﬁiwr dihs.
&I@i&eégaﬁﬂesné&lo°sis cilavata, crisia acrcggra,i

Hornera prominens, He. tubereulaaa, ?Diastopora

7941~800%s  Pale grey to green plastic marl, w:lth
chalky patchese Dried materlal when 1mmersed in
water gives rise to abundant bubbles gith gas and iz

01l these bubbles SUddgnly Yreak on applving jd
lighted match. o \_
Coarse Washings with abundant QOIXAOQ, brachieped B

fragments, Mopsea Joints, cidaroid Snines, ess 3
of Antedon and Foraminifera(Lenticulina). : ?b@a 3 ¥

zZ0a are mnch eroded.

Medium Washings contain abundant Fbramlnifera, Eﬁ‘gﬁ

sea joints and fragments of pelyzoa.\“l

Fine Washings contain en abundancs cf minnte Fbramri

inifera, chiefly rotalines and Glabigerina bullaids:

with occasional echinoid sgines(spatangoid} .

Foraminiferae- Lenticulina crbicularis(c.), L.csng;

vergens, Le.cultrata, L.eloggata, Vgginulina leggg ;n

Dentalina consobrina, D.consobrina,var.emae*ata,

Defissicostata, Nodosaria sealaris, cf.gzgulina fﬁsi;
formis, Cassidulina subglobosa, Heronallania liggu-‘f
lata, Epoiides re epandus, ?Pulvinul&nella acutimar—
ginata, Mississippina concentrica, Cibicidss vict-
oriensis, Dyocibicides biserialis, carpenteria,pret—j
eiformis, c‘retaliiformis,Agghisteg-na lﬁsson~i,“, 3
Globigerina bulloides, G.trzleba, Qparcullna vmcﬁo

s,.:

1an ‘E{;I.&t

tppdmensis,.
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Imray Well contd. o , -
Sample 32. 800'-803°t, Whitish—grey marl, sem@what plas-
tic. During washing abundant bubbles given off,
Showing gas and oil, ’ '

Coarse Washings centaining large Fbramlnifera

(Amphistegina abundant),. Also pelyzoa, assicles o
of starfish, plates of Ankadaa and a fragment ef

& brachiopod valve,indet.

Medlum Wagg;gg_ contain a few Fbraminifera,rather

worn, fragments of pclyzea, Antedon ossiclss and l
echinoid spines. ‘ ' Ai
Fine Washings with minute Foramlnlfera{chiefly ro—;

talines), shell fragments and polyzca. , o
F@raminif@ra.~ : Lentieulina orbicularis, Lage -

orbignyana, Gubtulina lactes, Gassidulina subglo 5
bosa, Eponides repandus, ?Pulvinulinslla acutimar-é

g_nata, Cibicides vietoriensis, c.uagerianus,'

C. sorrentae, Dyecibicides biserialis, égghistegiﬁf

nha_lessonii, Awervulina 1nhaerens,sphaereidina bul

loldes, Gaudryina pupoides. .
Polyzoae.- Entalophora vertieillata, Hornera tu~5;

berculata, Haswallia prcdueta.

Ostracodas.-~ Bairdia amygﬁalaides;

Sample 35, 803'-806's  Friable,granular marl,of a grey colour,
With a slight tinge of green. 'This sample gave
off innumerable bubbles on immersian in water.

Coarse Washings with numerous fragments of polyzoa,

large Fbraminlfera(Lentieulina,Ogerculina anq_ggggg
istegina), ossicles of starfish and Anteden, spincs:
of eidaroids, brachiopod Valves,indetg and jeints~é
of Mopsea.

Medium Washi hings rich in Foraminifera, and with oc

casional polyzoa. ,
Fine Wh&h*ngs with minute Feraminifera(small glassys
. forms as Bolivina, Lagena and Ehranbergina), spinasf

of echinoids and joints of Mopseas




Imray Well.

Sample 33 contd.

Sample 34,

Poraminiferas= Lanticulina orbicularis, L.maera-

discus, L;cultrata,Dentalina conscbrina var. emaei-i

ata, De fissicastata, Lagena favosognnctata, L.hisn'

pida, Globulina gibba, Pyrulina fusiformis, Sigmold a
ella elegantissima, Bolivina rcbusta,var.deeorata, .

Cassidulina subglobosa, Ehrenbergina serrata, Egonr“
ides repandus, ?Pulvinulinella acutimazginata, Rot;
alia howchini, E 1stomina elegans, Anomalina glab-f

rata, Clbleldes refulgens, G.lobatulus, Covictori- -
ensis, Amphistegina4;g§scn¢1(c'), GlObigerinarbul,"

loides, Globorotalia dehiééeﬁé;'Qpéfculina,vieggg§ 
iensis, Globotextularia sp. | -
Polyzoge= Smittia tatel, S.arealata.

Gasteropod.- <%embryo of Pherus Spa. h

806'=8161, ?ale'grey,friable ﬁhri.‘ Bubbles”giﬁ%
en off on immersion in water;- when examined undafp
mleroscope seen to be covered with minnte 011 glab-:
ulese ' A N ; o
Coarse Washings with abundant pelyzoa, eidaroid xgmv

spines, brachiopad(murravia), jeints of Magseaiossi
cles of Antedon and 1arge Fbraminifera(Amnhistagi--

no;Ce, Lentieulina,c.,and Egonides). )
Medium Washings with numerous Feraminifera (Gasside

ulina abundant, joints of Megseag broken palyzsa aﬁﬁ

echinoid Spines. ’;ﬁf:

Fine Washings with minute hyaline Foraminifera, edb
inoid spines and Tunicihe spicules’
Foraminifera.- Lenticulina erbiaularis, L,cultraf

Lereniformis, L.navicularis,var.nev.,Dentalina eon-
sobrina var.emaciata,” Nadosaria cf. ragganistgggb .

Lagena orbignyans, __gmoidella slsgantissima, Cass-

idulina subg;ebosa, Discarbis _bertheloti, Heronallf

allenia lingulata, Eponides repanéus,E.karsteni,
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Imray Well.

Sample 34 contd,

Foraminifera contd.~
Mississippina aenﬁantriea, Anomalina glabrata,

Cibicides erianus, G.sarrentae, Garpsnteria protsiin
formis, Amphistegina lessonii, Pul;enia_gginggelaba, '
Globigerinoides inflata, Giebofptalig déhissans,ﬁgu~

rina rugosae : | R

Polyzoa.- Membranipora marginata, SGhizo’orsliéfi ‘;°*
matophora, Adeonellopsis clavata, Acrapora vsrtebralis

Entalophora verticilliata,
Brachlopoda.= Murravia triangularis.

ol o

Sample 35, 816'=8261, Pade grey, slightiyrnlastic marl; 3
When immersed in water, gives off bubbles and more abna@
undant oil globules than preceding sanple. thaShed !
material gives strong reaction for oil w1th ahlorefbrnh

Coarse Washings contain polyzoa, large Fbraminifara 5
(Lenticulina, Flabellina,nodesaria,Carpentsria and

Eponides repandus); also occasional joints of McgséaA E
and echinold remains. - | B ' f?
Medium Washigg_ rich in Fbraminifera, some polyzoa and j

echinclid spines and platess

Pine Washings with abundant minute Foraminifera and 23

fragments of polyzoas , L
Foraminiferas- Lenticulins rctﬁlata. g;cultratsi_;?

orbieularis, L.protracta, Vaginulina 193um53: Fﬁah¢1§§? ;

B2 Spe.noves, Dentalina soluta, D.fareimegi D,fiSSicesté_é

ta, Nodosaria vertebralis, Lagena erbigqgana, L.margé )
inata, Guttulina problema, Bolivina 1imbaté, Reussel~

T s
e a i v

12.spinulosa, Cassidulina subg;cbesa,.égomaliné glabrgg;ﬁ

L T R T

ta, A. wuellerstorfi, Cibicides lobatulus, c*vicio:ién-vr
sis, Dyecibicides bissri&lis,carpent@ria'fotaliférmis,H_%
Amphistegina lessonii, Sphaeroidins bulloides, Glob=-

igerina dubia, Ha lophr: oldes sps, Textularia EHEQSQ-‘é
Verneuilina Iriguetra. s B

POlyzo8 .= Adeonellopsis elavaza, Retspera bsaniana,

Hornera tuberculata.
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Imray Well contd. o : e
Sample 36.  826'-836'. Pale grey plastic marl, with a greén;'g
ish tinge. The unwashed materiai gives a strong r@e
action with chlorcforms. ' ‘
ccarse Washings with much pelyzoa, 1args Foraminifera
(ggghistegina and Carpenteria abundant), echincid ;_J

spines and plates, Antedon essicles, jeints af‘~gg

Sea and ostracoda, , ;
Medium Washings with abundant Foraminifers, frag-

ments of polyzoa, echinoid‘3pines and ostrééoda. .
Fine Washings with abundant,minuta Fbraminifera and ;
fragments of polyzoa. Also. a large propertion ef »
minute dolomite crystals in the finest siftings. »
Foraminiferas.- Lenticulina orbicularis, L.cultra-
ta, L.costata, Le.reniformis, Fiébellina sp.nav;,.w ;
Dentalina consobrina, Lagena orbignyana, L.margina- .
toperforata, Bolivina limbata, Gassidnlina subglé- _f

bosa, Heronallenia lingulata, ggenides repandus,

Mississippima concentrica, Siphenina australis, An»

omalina glabrata, g.nenionoides,ﬁibicides victerisn-
sis, G;ungerianus, Dyoeibicides biserialis, Gypsina ;
‘globulus, Carpenteria protelformis, c.rotalifenmis, “
Amphistegina lessonii(e.), Jaculella sp.{_'

Polyzoge= Tubucellaria cereoides, Conescharellina

pPhilippinensis, Haswelliza producta, Idmonea Spe

Idmonea hachstettarlana, Mecynoecia prcboscidea, Eor-i
nera tuberculata, Entalophors gggctata, stcmatcpora i

meandrina.

Ostracoda.-  Aglaia sp., Bairdia _smygdaloides,

Paradoxostoma sp.nov.
m—w

Sample 7.  836'-846's  Wnitish plastic marl. Bubbles given .

off on immersion. The unwashed material gave fairly E
strong reaction with chloroform. ' f
Coarse Washings contain large Fbraminifera(Amphisteglna,,g

Carpenteris and Dentalina fissicostata), echinoid spines

and plates, abundant polyzoa and a calcitic cast cf

Lima spe
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Imray Well Gontde
Sample 37. B361'-846¢ contd.
M@d&um,Washings with abundant Fbraminifera, polyZQa and

echinold spines and plates, , _ B
Fine Washings rich in minute Foraﬁiniréréiﬁma# peiﬁg&c,ﬁ' d
as’globleering andipultenieting, Also echinodd sps.nes, ”
tunlcate spieules and dolomite crystalﬂ;__

Foraminifers.- Lenticulina crbicularig, L.eultrata,

Lereniformis, Le.probracta, Dentalina fissieestata, Node~ |
saria scalarls, Gubttuline silvestrii, Bulimina sp,ncv.,°;

Bolivina limbata, Cassidulina suh610bosa Heronallenia

lingulata, Eponides karsteni, E. repan&ns, E.scabricu—
lus, Siphonina sustralis, Anomalina glabrata, Gibicides o

ungerianus, C.lobatulus, Garpenteria rotaliformis,jgggggr'cé
stegina lessonii, Sﬁhaarsﬂdina variabilis, ulcbigerina ;

bulloideg, Pullenistina obliqnileculata, Tsxtulari& sagy
ittula, Dorothis gibbosae.

Polyzog.~ Membranipora maerostémé:;§5F3TI§“5§§ﬁ;§n§;

Hornera prominens.

Ostracodas.~ Bairdis amysdaloides, B.subdeltoldes.

Sample 38s  846'-856%s  Friable grey marle On immersion in
water bubbles are given off eentaining mdnnta cil gléb~ jié
ulese - S . ”_;%ﬁ
Coarse Washings contain abundant poiy2$a5:ééhiﬁ§1d’S;in;éé

(Goniocidaris prunispinosa), joints of lopsea, shell grag-

ments{chiefly bivalves) and large Foraminifsra(,Lenticuf_’;é
line, Carpenteria, Gypsina, Amphistegina, and Denfaiiﬁai;h!f
Hedlum Washiqgw consist chéefly 6f brckeﬁrpolyzoa and '

iMePOHEE 8Hall Foraminifera( Gassidulina,solivzna and
robalines). oo
Fine Vasghings with minube Fbraminifsra{ratalin@s and Gldb-ff

gsrinaa ° o | Y
Foraminifers.- Lenticulina culbrata, L."arbs.cﬁlaris. Den= |

+alina fissicostata, Bolivina limbata, ﬁassidulina subgle- ‘f

bosa, Discorbis vesicularis, Keronallenia Iingulatg,




Imray Well contde T

Sample 38. 8461-856' contd. 7 ‘ _
Eponides repandus, Mississ&ppiaa’céncentriéa;°§£§hénina‘ﬁé
sustralls, Anomalina rotula, Cibicides %erianas, Gyp~
sina globulus, Carpenteria rotaliformis,‘ggghistggﬁga
lessonii, Globigerina bulloidess : .
Polyzoas- (ellaria australis, ggghiblsstrum cfs _éggggé;
Aeropora gracilis, Staganoporolla patulae . T
Ostracodas~ Balrdia amggdaloides, B.zevaélata.

Sample 39 856'=866's Pale grey plastie m&rl,with whitish ’;
patches contalning minute fossilse Small bubb‘es of gasf
on immersion in water, enclosing glebulss of oily'matt@r,'
The floatings show,under a hiah now%r, abundant coccc&iﬁh*
similer to those in living planktaa, and thess are genaral
1y accompanied with mimite celcareous rods}cf.ﬁhabdeliths)

Coarse Washings rieh in polyzoas also spinss of Gonza- '

eldaris nrunispinosa, joints of Antedon{fsathar star) and

Mopsea(an astoeorallan). Amongst the 1argar Fbramiai

fera are Carpenteria rotaliformis,

arcuzing vietorisnsié?
and Dentalina fissicostata. S -
Medium Washinegs with abundant Foranﬁ.nifsra{chieﬂy Azmm
1ina and Cassidulina); also broken polyzoss "
Fine Wasghings with minute Foraminifsra,dhiefly rotalines:
and Bolivinag also abundant tunicate Spieules.

Foraminiferae- Lenticulina orbicularis, L.cultrata,

Dentalina consobrina, D, fissicostata, Zggana 1acunata,’:wig
Boliving Spe, cassidulina subglobosa, Ehrenbééggﬁa SQr-
rata, Discorbis turbo, Heronallenia 1ingg;§§§, Enanides
karsteni, Robtalla howchini, Enistomina elegans, Anamp

alina glabrata, Cibicildes victcrisasis; c*nagerianus xxnzn

Dyooibicides biserislls, Garpenteria rotaliformis, Glob-
igerina bulloides, _pareulina.victoricnsa&, §E2322§2§ﬁ 1
molides ¢fe canariensis

axtula:ia sp“s ‘

Polyzoss~- QCellaria contigua, Canda fcésiiié; Adéénsl-

lopsis clavata, Acropora V@rtebfalis, Filisparsa orakeienpé

SiSQ
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Sample 40, 8661-8761, Pale grey tenaelou marl, with wh*t-Jvﬁ

ish pateches containing polyzoa and other small fbssils.
Bubbles or gas liberated in vashlng, accompanied by gle“

ules of oil, Floatings contaxnlng abundant coccoliths; ;;L

Goarse Washings with ‘abundant polyzoa, Foraminifera(Lsht- ;~

ieulinal), echinoig SDLHGS(GOthGldariS pentaspinosa),

brachiopod shell fragments ang an-bstraeod{ are).

Medium Washings witnp abundant Foramlnifara(cassidullna andi;

rotalines), broken polyzoa and joints of Monsea.

Fine Washings with minute moram:.nif‘ara, ehle g ratalinss

and Globigerina, fragments of polyzoa énd tunicate spic~j
ules, ‘ o -

Foraminifera,- Lenticuling orbieularis, L;vortaf, Deﬁtal§;

ina fissicostata, Sismoidella kagaensis, Gassidulina sub- .

“giobesa, Heronallenia 1ingu1ata Ex Eponides. renandus, ﬂis-j;,:

8issippina concentrics, Anomalina 5labvata, @ibicides 2ne

gerianus, c.wuellerstorfi, Carpenteris rotal*formis, Glehu

igerina bulloldes, Getriloba, Pulleniastins oblinuiloeu¢ati,;

Elphidium eraticulatum, Textularia saﬂﬁtfulq,var,fistulosa.f

Polyzoae~  Smittina tatei, Himentidium liversidgei,ﬁste-;jf

porsa schnamperensis, Horners tenuis Idmenea SDe -

Ostracoda,« Cythers dictyon.

Sample 4l.~  8761-886', Ppale arey,tanéciéﬁs ﬁoiyroél marl,
Numerous gas bubbles liberated in wat@r, vith minnte oil e
globules, Floatings with g large pronortion of cocco~ ii;
liths, ‘ e

Soarse washings contain polyzoa, Antedon ossiclss, echinp o

oid Spines(Qonioceidaris prunlsplnosa), Mops&a Joints and

large Foramlnlfﬂra{Lenticullna, carp@nterla and Anomalxna}.v

M@diuvaashin g8 with numsrous FOramlnlfsra(chiafly rotae

lines ana Globig@vlna), broken pPolyzoa, sehinoid spines .,;f
and joints of Mopsea.
Fine Washings with abundant minute Feramlnifera( gena,

Bolivina, Ipcnides ang Ehrenbergina), ang siliceous spenge B

splculesg also abundant tunicate splcul&s, ‘}
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Sample 41 contd,. , . R
8761-8861, :
Foraminiferae.- Lenticulina orb1cu1aris, L.cultrata, L, -

articulata, Lagena lacunata, L, orbig_yana, L.squamosa,_ii‘;

Lemarginats, var.inaequilateralis, Sigmoidella @1egantiss§ '?

ima, Bolivina limbata, Ehrenbergina oevvata, Es hyst %5,

Heronallenia linsulata, H.wilqonl, Eponzdes repandus,

Mississippina concentrica, Siphonina australls, S. cf.
A veFula ,
reliculata, Anomalina glabraté,sﬁiﬁfclées sorrentae, Cs.

victoriensis, C,lobatulus, quuellerstorll, c;ungerlanus,

R

Dyocibicides biserialis, Carpenteria rota‘iiormls, Glohig- F

erina bulloides, Getriloba, ;@xtularla saglttula var.fis- ‘;

tulosa, Arenobulimina spe, Dorothia - h&evis.

Polyzoge= SGhLzonor@Ila phjmatog ora, ?Bippozqupsclla ‘
Acropora gracllls, Gell&poaa sp., Retegora sp.,Entalaggc?

ra australise

Sample 42, 886'=-896t, S‘iightlv fwiable,nale grey marl. . Gas
bubbles given off on immersion in Water, associatsd with

oilyrmatbeve Abundant coccoliths in f7aat¢ngv,

Coarse Washines contain abundant, well-ﬂreservad nolyzoa,

Antedon ossicles, echinoid ¢u1nes(Goniocidarls Dranispiﬂ~ 3

osag, fragmenis of molluscan shells, goznth of UOES%& ané

large Feraminifewa(carpenturia,Lbnuiculinu and Dentalina;a

Medium Washings contain numerous Foraminifera, chlefly ro~

talines, a few ostracoda and poly zoa, echlneld splnsq and
Jjoints of Mopsea. |
Fine Washings with minute Foraminifera(Ciblcldes, 19435y

srina,Vaginulina)s also abundant tunicate Spicules,

Foraminifersa,~ Lenticulina orblcularls, Le rotulata, vap-

ulina legumen, Pentalinag fissicostata, Gass=du11na sub-

_glohosa, Discorbis veslcularis, ?fulv1nu1inella tenuimara ‘

gZinate, HEplstomina slegans, 8iphonina australls, Glbiciﬁoa

ungeflanuu& C.victovﬂlbnsis9 Qyocibicld@s blSQPl&llS, Gib-

cidslla wvar iabilis, qupenteria fOt&llLO”miS, thaereidr .

ina veriabilis, Globigerina bul»oid@s, Tsxtularia sagittnla,

Dorothia gibbosa.
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Sample 42 contde
886 1-89061,

Polyzode~ Cellaria rigida var.perampla, Aﬁphiblgétrﬁﬁw

simplex, Smittina tatel, cf.Schizoporella australls, Ssphy~

matophora, Acropora vertebralis, Retepora sp., Qrisié‘acﬁéé’*

nora, Mseynoscla proboscides, Idmon@a'hochst@ttérianﬁ, Hore

nera prominens. o B

Ostracoda.- Bairdias subdeltoidea, Loxoconcha Sp.NOVe, =

Cytherella truncatae

Sample 45. 8961-908%s  Light grey plastic marl. Bubbles with

olly matter rising to the surfaca¥oﬁ washingav‘ Fine flcat- ‘

. ings with tunicate spicules, coccols.ths and much browm erg-f"
anic matiers Spongﬂ splcuies occasiona 1y seen, fasemb-

ling those of the fre&hwater Sgoggilla.

Coarse Washines Wlth abundant Bolyzoa, “socasional joints affi

Mopsea, echinoid plates and spinss, large Foram;nlf@ra(Lepw‘f

ticulina, Eponides, Anomalins, Planorbulinella,Textuiaria,

Dorothia), and Ostracoda{Bairdiaj.

Yedium Washings with abundant vell-presarved polyzoa, spinnsi
of echinoids, Jolnts of Hopses, abundant Foramimfera, chiei’f
lyZrotalines and some ostracoda. ' :

Fine Weshingse. Rich in minute Foreminifera, chiefly tota‘

ines and Cassidulina; also joints of Hopsea and tunicaﬁé L

spiculese.

Foraminiferaes~ Lenticulina orbicularis, glmgyroscalprugti

L. cultrata, Vaginulina legumen, Dentalina fisaicostata,

Lagena lacunata, Le.rudis, Tubuwog@nerina coniaa, Gassiéulina

subglobosa, Discorbis vesicularis var.dimidista, Hsronallsnlf

ia lingulata, Gyroidina soldanii, Epon¢des remandus E.kar«zy

Steni, 7Pulvinulinellsa tan&umarg;nata, ?pistomina eiegans,

Sipvhoning smstralis, Anomalina labrata, Glbicides ViCtOmi~J

g8is, Cs ungerianusg, Cewuellerstorfi, Dyocibicides biqerlali,

Cibiecideila variabilis, Planorbulinella plana, Sphaeroid-‘é

ina variabilis, Globigerina triloba,G;%ulioides; Q,'tzzimi;’u;e;--'"":5'?‘7ji




Sample 43 Gonﬁd;
806 t=002%s

loculina schrelberiana, Sigmoﬁlina celata, S.bra z 5

mextularia sagitbula, Amwosphaercidina sphasroidiniforni

Clavulina szabol var.australis, Verneuiiina'tfiﬂnstrgi--w

Dorothia gibbosae

Polyzoas= lelicerita angustllaba, M.acutimarginata, Men-

branipore cf. macrostoma, Aeropora vgg;ebralis,‘Sehizope-‘

rella phymatophora, Idmonea hochstetteriana, Hornera tubers !
culata. - ‘_- 7‘{ ﬂ, t !
Ostracoda.- Bairdia amygdalOi@&g;vcyﬁh@re‘séfreﬁtgs;'%

Loxoconcha australise

Sample 44. 902'-0081, Somewhat frlahla grsy‘marl, W1th a"
greenish tingee. Bubbles on waanlng, carrying'minnte oil
globulese Goccoliths abundant in fluest washlngs.

Goarse Washings rich in well—prsserved PolyEoa.  ALEO ﬁﬂspg

erous large Foraminifsra(Elphidiumg Eponi&ag, OE@rculina,

Carpenteria end Lentieculina), occasional Antedon Joinxs

and ossicles and echinoid spines and piates, ch;@fly -of e

Qida!‘oids.
Medium Washings with abundank FOT&miﬂ?f%ra,chi@fly cibici_
‘tsagna;é

des and Elphidiums also broken polygoaycMopse ok
gponge splculsss ‘ o -

Fine Uashings with abundant tunlcate spicules, rotaline

foraminifera, and sn occasional brighﬁigréesuglauéoéitc‘

cagt of ths samnées

Foraminifert.- Lenticulina gvrosﬁf'gruﬁ,”iférbiéﬁiafis

Lespenove affecostata, Globallna gibbha, G.rctunﬁata Pyﬁm@ﬁ‘

ina fusiformis, Cassiduline Sp., Lponmdes “epandus,““kar4

steni, Gyroidina soldanli, Clbieid@s uﬁgefianus, G,victoriw;

sls, Cesorrentae, Cewuellerstorfis Plaaorbu11nalla larvata,;

Gypsina globulus, Carpenteria rotalixormis, Elphiéium.ev@s-

pinas, Ee.howchini, Blpn¢dﬁum.sg.1ndet;, Polystomellina sf,.

miocenleca, Opereulina viutowwen31§LATexzulaﬁﬁa sagittula,‘5

Gaudryina rugosa, Dorothia glbbcsa.
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Sample 44. 902%'-908! contde

Polyzoa.; Steganoporells patula, Idmonea milnsana, I.dive;-?
gens, Fllisparsa orakeiensiss .

Sample 45, 908'-918!', Pale grey plaétic‘ﬁg?i, with 8 o
c1ignt piednish tinge.  Abundant dvﬁdsnce"cf‘éil 1n'ga'
bubbles, Finest floatings showing nnmsrous eoccaliths anﬂ

rcds (algae) with other organic remains such,as minuts fbrg
amirifera, the chambers of which are fillcd thh a pale .

brown substance. Dolomite erystals also occur in the 1
floatings. o o
Coarse Washings with abundant pclyzoa, 1arge Fbraminifera

(cargenteria common, L@ntiaulina, g@onidas, ixgsi ,Elﬁhi&i
lum, Quingueloculina, Dcroﬁhia),‘ioinxs of mogssa, eidareiq

spines and ossicles of Antedon frequsnt. o %'“

Medium Washings with abundant Ebramiaifera, bﬁoken polyzoa;

occasional ostraaoda, Mopsea Jjoints and @ahinoid sPines.

Fine Washings with minute Fcramlnifsra(ﬁbnion, Anamalina, :
Cibicides, Trifarina)s. Also abindant tunicats spiculos :é

and occasional bright green glauconite easts of foramini-’ﬁ

ferae

Foraminifera .- §pirillina inaequalis, Lenticulina'rctulaf

ta, Le articulata, Dentalina ecnsobrina, D.soluta, ggg *§

lscunata, §§gmomorph1na haeusleri, Trifarina bradxi, Cassid

ulina subglobosa, Heronallenia 1ingu1ata, Epcnides ragandus
efePulvinulinella tenuimarginata, Rotalia howchini Siph9~ ;

nine enstralis, Anomslina glabrata, A.rotula, Cibicides vie :

toriensis{e,), C.wuellerstorfi, G.ungerianus. C. 1ﬁbatu1u‘ﬂé

Corefulgens, Dyocibicides sarialis,l_xpsina globulus, Gar»f%

penteria rotaliformis, Sghaaroidina variabilis, Nenian hsu-

eana, Elphidium verriculatum, Gpsrculina vigtuﬁéensis,gg -5

queloculing lamarckiana, Sigmnflina braqz_, Derethia g
bosa, Verneulling triqgetra. ’

Ostracoda.~ Cythere scrrentae.

Antho zoae~ Mopsea tenisoni, M;‘sp.ﬁcv.

Polyzoae~ Cellaria vigida var.vanusta. Adsonellogsis tsB.aW--"i
ata, Retepora beaniana, Palmicellaria a, Hernsra;g*om-‘

Inens,



30w
Sample &ﬁo 918%-928t, Pale yey, rather Dlast:.e marl, {é'
a slight greenish tinge. Bubbles givan off on washin

associated with tiny oil globulas. F:{ne floatings cc
taln abundant coccoliths and othc? argan;c particlas,::

also spicules of spemges and tunicatesa :
Coarse Washings with abundant polyzos, ineluding 1arg
fragments of Cellepora eoroao;aus. Aiso Hegsea jﬁints:f

ossicles of Antedon, numerous fra.gmonts ef mollasaaaa
shells, ¢ldaroid plates and spinas and large Faraminif

era, including Len’ciculina. C‘ar sntsria, G sina na, Der~
othia, Eponides. , : .
Medium Washines with bréken polyzoa, abundant Fbramiéiﬁ
. ‘ 1fsra(Rutalia,Gibicidss, Gassidulina, Anamalina}, eeh

oid spines and joa.nts qf Mopsea } o )
Fine Waghings with mimzta Fcraminifera a.nd tuniaats_
spiculesf{ common). | | ‘

ﬁbraminifera.n | Lsn“icuhna subalata, Lmrbieuiaris, v

Dentaling fissicostata, S ____gmcrphina chapmani Si@id 3

ella alegantissima, Cassidulina su ‘bglcbosa, Biscor‘bis

_Elobulus, _ﬁoidina soldanii, Epenidas repand us, Rota

lis howehini, R,compressiuseula, Egistomina elcgans,

Anomalina glabrata, Cibicides %erianus, G.victoriens.s

‘ ' Cesorrentae, Gypsina globulus, Carpenteria rctahfomi
Pullenia sphaeroides, Globorotalis dehiscons, _‘__lphid-“

ium verriculatum, E.spe, lextularia sgg;ttula var.fis-§

tulosa, Dorothias gibbosa,

Polyzoas-  Steganoporella gatul)a,' Por:lla haculina,
Idmonea hochstetteriana, I.atlan%ica, I,ssmiépiralis :

Horners frendieulata.




Sample 47. 928'-938', Pale grey plasiic‘maﬂi. Bubbles i

released on soaking, associated with oil globules. In:fz
fine floatings numerous coecoliths and other organic mat

erial present.,

Coarse Washings, with abundant polyzoa, jcints of Eogseaf
echinoid spines and plates; also 1arge Fbraminifera, a3s

Carpenteria(common), Lenticulina, Textularia, Eponides z

and Elphidium. ‘ e 3
Medium Washings. Much fragmentary poiyzoa, abundant For-

aminifera(Lagena, Anomallna, cibicides,common, and Elghéﬂ

S
Tt E
3

idium, fairly abundant); also ‘some joints of EoEsea and‘

‘e¢ldarold spinese.
. Fine Washings with abundant smaller Foraminifera(l.ﬁgena, 4

Anomalina and Cassidulina); also echinoid spines,‘abun-;
dant sponge spicules and some stéllates ‘of tunicates. k

Foraminifera.- Lenticuling reniformis, i; cultrata,

L.paucicostulata, Learticulats, L. orbicularis, Vaginu-“é

lina Sps, Lagena lacunata, L.sulcata, L.marginata, L.

striata, L.hexagona, Bolivina cf.tenuis, Uviggrina his-*é
pida, Cassidulina laevigata, C.aubglebosa, Discorbis | :
vesicularis, D.bertheloti var.papillata,lgyrcidina sol- i

danii, Eponides karsteni, E.repanéus, Siphenina austrap'i?

‘ lis, Anomalina glabrata, Cibicides victorlensis, c. ung-

erianus, Ce Sorrentae, Carpenteria rotaliformis(common), s

Globigerina bulloides, Elphidium verrlculatum, Textularia%

sagittula, T.sagittula var. atrata, Te carinata, Dorothi z

gibbo S8ae -
Polyzoae= Cellaria australis, Adeonellopsis clavata,

Reteporea: rimata, Entalophora longipcra, Idmonea hochstette

riana, Diastopora spe




Sample 48. 938t-9481*, Grey marl, somewhat friable; 'Bubbies .

triloba, Pulleniatina obliquiloculata, Textnlaria sag=

with oil globules given off on Washing,A Fine float-ﬂ 5
ings showing a rich planktonic residue with ceccolithaaé
(floating 1ife)together with bottompliving forms as min

ute foraminifera(Bolivina ete.),sponge-spicules and stel;
lates of tunicates,of benthic orggin. . ;;é
Loarse Washings.- Polyzoa abundant and wellnpreserved;'té

cidarcoid sPines(Goniecidaris prnnispinosa), numerous

shellnfragmnn$s, oeccasional joints ‘of Mbpsea(M.teniso—';E

bl/and M.spenov,), lspge Foramlnifera( as Carpenteria,iié
common, Lorothia, Epcnides and Lenticuling), cstracoéa\fg
(Bairdia) anqbssicles of Antedon‘:

Medium Washings with abundant Fbraminifera{ratalines,

Cassiduline and Globigerina), brﬁken polyzca and joints :
of Mopsea.

Fine Washings.~- Numecous minute Foraminifera(rotalines),

broken polyzoa, abundant spenge spicules, joints of M E y

8ea and tunicate spicules.

Foraminifera.- _girillina decorata, Lenticulina crbic”g

ularis, Le.rotulata, Lagena 1acunata, L.favosogunstata,

Lestriatg, Le.rudis, Reussella spinulosa, Trifarina bra-fé

8yl vare., Cassidulina subgiobosa, Dnsccrbis herhheloti,.é
D-orbicularis, D.vesicularis, Heronallenia wilsoni gggé

arckina glencoensis, Epcnides repandus, ?Pulvinnlinella ;

acutimarginata, Rotalia howchini, Siphonins australis,. ;
Anomalina glabrata(common), Cibicides’ victoriensis(v.e.),

Cibicides ungerianus(cg), c.labatulus, Carpenterla rotal-

iformis, Pullenis Quinqueloba, Globigerina bulloides, G. f

csdttula, Te.carinata, Clavulina szaboi,Var.australis,
Dorothia gibbosa, o |
Polyzoa.- Membranipora perfragilis, Amphiblestrum -

Spathuloides, Porells baculinag, AcrOpcra gracills, Rete '

pora beaniana, Hornera frondiculata var‘aperta, Hornera'f

tae

diffusa, Mecynoecia proboscidea, Entalophora verticilla—_g

Ostracodas.~ Bairdia feveolata,jéthére,Sp;
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Sample 49, 948'-958', Grey frisble marl, w:th small fossilﬁ
visible on fractured surface. Bubbles and oily glohules é

in evidence on washing, Finest floatings rich in micro~f;
organisms, a8 coccoliths and fOraminifera( as~81gmoilina ?

and Discorbis) and minute ossicles of feather»stars(gnteﬂo:

Coarse Washings with abundant and Well-praserVed polyzoa,'t

Also Antedon ossicles(common), molluscan Shellbfragments,‘*

occasional stem-joints of Mopsea tenisoni, cidaroid,plates

and spines and large Fbraminifera( Lenticulina, Dentalina,;

Eponides, Carpenteris, verv common, Textularia,Gaudryina,

Dorothea).

Medium Washings. Small'ﬁéi&zﬁéiéhuaéahﬁgﬂﬁaints of“ﬂbgséa%
common, some spines of echinoids! Spatangid) and nnmerous 3
Foraminifera, chiefly rotalinese : L

Fine Washings with echinoid 3p1nes and mlnute FbraminifEra*f
also aleyonarian and tunicate spiculese ' g
Foraminifera.= Lenticulina articulata L,gibba, Dantalina
obl;gg_ Lagena lacunata, L. gracillima, L.favosopunctata,?i

scottii, Bolivina fastigia, Loxostomum 1limbatum var,coshuwi

lata, Cassidulina subglobosa, Discorbis‘hertheloti, zggidJé

inay soldanii, Eponides renandus, Anomalina glabrata, Gibi-
{ common)
cldes victoriensigé Csungerianus(common), c.lobatulus, Dyo-;

cibicides biserialis, S Sphaeroidina varlabilis, Pulleniatina

obliquiloculata, Carpenteria rotaliformis(v,common), Textu~§

laria sagittula, T.cerinata, Gaudryina(Pseudogagiggina) cre
pinse, Dorothia cfealleni, D.parri, g

Polyzogs= Cellaria gracilis, Smittina tatei, Hornera froﬁf

iculata, He.tuberculats, Idmonea hochstetteriana, I. conferéi

Entalophora verticillata.

Sample 50. 958%*~068f, Pale grey Dlastic marl, with whitish

patches of shells and polyzos. On immersioa 1n water gives

off bubbles with minute oil globulese Fioatings with nump”%
erous coccoliths and rodse o o ..;
Coarse Washings with abundant and well-preserved polyzoa, 352

3

joints of Mopsea, spines of cidaroids(Goniogcidaris pruni- 3
spinosa. Many large Foraminifera( Dentalina, Sigmoidella;§
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Sample 50 Imray Well, contd.
95819681, B | ”
Guttuliﬁé, Sigmomdrphina, Lamarckina; Eponides;'Carpegf;

eria, ciavulinoides, Gaudryina(Pseudogaudryina), Dergﬁhia

and Ammosphaeroidina). Also valves of ostracods (Baf#aiéf

Cythere).

Medium Washings. Rich in Foraminiferai ~arenaceous kinds

especially abundant. Other remains 1nclude abundant pel

zoal fragments and joints of Mogsea. v
Fine Washings with abundant minute Foraminifera, as Bel—“-

iving, Heronallenia, Anomalina, Sinhonina, and slso spic-

ules of tunicates and sponges.
Foraminifera.~- Lenticulina orbicul&ris, L;eultrata,

Dentalina obliquats, D.fissisostata, Lagena laeunata,

Legcuticosktata, Gubttulina preblema, Globulina gibba, Si -

momorphina chapmani, 8. cf. haeusleri SigmGidella ele-

gantissima, Bolivina af '\karreriana var‘ carinatat B.

spathulata, Cassidulina suhglobosa, Bisesrbis vesicula-

ris, Herongllenia lingulata, Lamsrckina glencoensis, §I?"£

roidins soldanii, Eponides repanﬂgg, Es.kersteni, Sipﬁcné

ina aust%alis, S.bradyana, Ahomalins glabra%é;"ﬁibicideé

vigtoriensis(common), C. ungerianus, Cesorrentae, Car-

penteria rotaliformis(common), Pulleniatina obligquiloe~

ulata, Quinqueloculina lamerckiana, O. vulgaris, Pyrgo

bradyi, Ammosphaeroidina sphaercfdiniformis(cdwﬁoﬁ?:Giavb g

ulinoides szabol var.victoriensis, ncrothia parri. D. cf.nw

alleni, Gaudrviaa(Pseudogaudgyina) eresDinae;

Pclyzoa;- Cellaria contigua, C.rigida, Melicerita énp V

gustiloba, Acropora gracilis, Eembraninsrella sp.,Eete— -

ors fissa, Horners frondiculata, E;tuberculata,‘EEaz

noecia probogscidea, Entalophora australis, Iﬁmnnea atlanpﬂ'

tica.
Ostracoda.,- Macrocypris cf. setigera, Bairéia minimaL
Bs_amygdaloldes, B.subdeltoidea, gzthere ﬁigyyon.
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Sample 5l. Imray Wells
968t-9781t, }

Pale grey plastic marl with &hitish patehes. Gas
bubbles and oil globules present. Numerous coeceliths and -

unaltered organic varticles in floatings. . . B

Coarse Washings with abundant polyzoa, large Fbraminifera

(Carpenteria rotaliformis, E Eponides repandus, Lenticullna

and Clavulinoides), joints of Mbgsea(rare), echineid sPines_[é
{Goniocidaris prunispinosa) and Gstracoda(sairdia). u

Medium Washings with abundant Fbramﬂnifera some fragmentary;

polyzoa, jolnts of Mopsea(common), echinoid spines(spatangoid;
and ossicles of Antedon, : . :
Fine Washings with minute Fcraminifera{Glabigerina bulloides,
Anomalinas rotula, and Biseorbis), and ahundanz tuniaate spic~

ules. S

. Poraminiferae~ Sgirilllna decerata, Lenticulina cultrata, Lo

articulata, Dentalina fissicostata, B _&9bii§§&,§°ﬁ&&&21a ovic-:z
ula, Lagena castrensis, Guttulina ailWestriia Globulina gibba,f
Caseldulina subglobosa, Discorbis berthelotl, Heronallenia lin
gulata, Eponides repandusg, Rotalia howchini, Sibhonina austra-:
1is, Anomalina glabrata, Asrotula, cibiciﬁes 1obatu1us c.vic-i
toriensis, Gaungar&anns, Ce8ps, Carpentevia rotalifermia, Pﬁl~%

lenis sphaeroides, P. quinqueloba, Quingueloculina vulgaris,,f

Dorothias parri, Clavulinoides szabﬂi,var.tictoriensis,

Polyzoa.- Amphiblestrum simplex, Ae Sps, Parella baeulina

Schizoporella rugosa, Mecynoecia Erobcscidea,
Ostracoda.- Bairdia subdeltoiﬁea‘

Sample 52,
9781-988"%, .
Pale grey plastic marl, Gas hubbles less evident' ail :
globules still present. Floatinga with organic floeculent ma%
ter. : : . L
Coarse Washings. Few polyzoa, echinoid 5pines{czdaroids),:
Joints of Mopsea, and large Fbramlnlfera(Dorothia, Lenticulina
and Clavulinoides). 3
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Sample 52 contde.
Medium Washings. Numerous small Fbraminifera,includ;ng
Cassiduling, Cibicldes and gninquelocullna, also echinoid Spines

Mopsea joints, star-fish ossicles and fragmentary polyzoa- :‘
Fine Washings with minute Foraminifera{Gassiduliaa, Anomr

alina, Lagena, Siphonina and Reussella)s also siliaecus ‘and’ cal
careous sponge splcules and abundant tunicate stellates. |
Foraminifera.- Lenticulina orbicularis, L‘articulata, gggéné'

castrensis, L;scottii, Lgorbignyana,L.laevigata Guttulina silvxn

estrii, Ge. lactea, Reussella spinulosa, ‘Cassidulina’ subglabosa,'

Discorbis bertheloti, D.berthelati,var.papillata, Heronallenia

YRR T

lingulata, Eponides repandus, E‘karsteni, E‘seabriculus, Epi-

stomina elegans, Siphonina australis, Anomalins glabrata, Cib-

icides lobatulus, C.victoriensis, G.ungerianus, c.wuellersterfi

Quingueloculina lamarckiana, Qe vulgaris, Siggoilina sigmoidea,

Biloculinella globulus,Textularia sagittula, AmeSphaereidina Q%

sphaeroidiniformis,Dorothia parri, Verneuilina sp.nov. czavulinp é

oides szabei,Var.victoriansis, Liebusella rudis.

Polyzoae~ tionella circumdata, Hornera‘tubercﬁléta;"idménea“ f%
venustae ’ i 3
. Sample 55:
986 1-0987.

Pale grey plastic marl. .Bubbliﬁg fféely éh-immé?éiag £ﬁ*%
water, with liberation of minute oil glcbules. " Floatings con-
tain abundant coccoliths, o Er e

Coarse Washings.- Polyzoa pleﬁtiful and fairiy“wéiltpré

served. Occasional ossicles of Anteéon, Spines of cidaroids(&an?

locidaris pentaspinosa) and joints of Mogsea. Large Foraminife;€
ineclude Dorothia(common), Clavinuloides, L&hticulina,‘gginquelccoz
ulina, Textularia, Carpenteria and Guttulina,

Medium Washings, with abundant Fcraminifera, chiefly rotalinsé

and Lagenae, small polyzoa, well preserved and echinoid spines. é
Fine Washings with minute Foramlnifera, as iggonina and g 3

ne, echinoid spines, joints of Mogsea and abundant tunicate spic+?
ulese - ‘ ' w ‘




Imray '
Sample 53. 988t-998' continued.

Sample 54. 9981-10107%,

‘B
Well.

Foraminifera.- Spirillina decoréﬁa, Lentiéﬁliﬁélcultra

ta, L. rotulata, Dentalina cf.soluta, D.comnunis, E;flﬂbﬁf

8lcostata, D.cf.fistuca, Lagensa 1acunata, L.erbiggygna, hé

L.marginata, Guttulina problema, Glandulina 1aevigata,‘

Bolbvina dilatata, Trifarlna bradyis Casszdulina subglo—j%
bosa, Cassidulinoides parkeriana, Discorbis bertheloti,

Debertheloti var. papillata, D.VBsicularis, Heronallenia’%
wilsoni, Eponides karsteni, ?Pulvinnlinella teﬂﬁimarg- E

inata, 8iphoning australis, Anomalina glabrata, A.rotulaﬁ

Ciblcides victoriensis, c.ungerianus, C.lobatulus, de~'nm
Planorbulinella ef,, rubra, 5
cibicides bﬁaeriéiis,@@rpenﬁeria retaIiformis, Amphist-

egina lessonii, _phaeroidina bulloides, Glcbigerina bul-fé
loides, Pullenia quingueloba, gginq_elceulina lamarck- E

iansa, g@vulgaris, Sigmoilina sigmoides, Triloculina tri~f§

gonula, Biloculinella globulus, Textularia sagittul&, A lé

Clavulinoides sz&%ai Vare victorien31s, Derothia parri. A

Polyzoae= Cellaria rigida var. perampla, Tessarodnma

‘etavata; - F lisnarsa orakelensis. ‘ e

Pale grey plastic marl, slightly darkef'than %hs b
preceding. Gas bubbles and oil globulés invevidénce _ “
during washing. Coccoliths and brown organic matter

present in the floatings.

Coarse Washings contain occasioﬁQZFShélié; ore or

less fragmentary, of brachiopods{indet.) and gasteropods
(Rissoina and Turbonilla), joints of Mo sea, abundant

oldaroid spines(including Gonlooldaris runisiinosal5
rarely polyzoa, ostracoda(Bairdia) and numerous lapge

Foraminifera(Clavulinoides, Lenticulina, Ecrothia, Quin- f

queloculina, Anomalina, Dentalina and Egistomlna§ also
fish otoliths. i B .
Medium Washings rich in Faramiﬁifera. chiefiy Gassidu—

lina, Dorothia, Anomalina and Gibicides, with an ocea- :
sional ostraeod(gzthare), joints of Mo sea, small gas-"“‘

teropods indets minute echinoid spines and rarely, °rag- -

ments of polyzoa.
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Imray Well.

Sample 54 continued. 098!=1010%.
Fine Washings, with & few mica flakes, abundant minnte :
Foraminifera, as Discorbis, Globigerina and Bollvina, zir
also abundant sponge spicules and stellatas of Tnnicata. E

Foraminifers .= Lenticulina cultrata, L.gyroscalprum,
Leclericii, L.orbicularis, L.rotulata, Dentalina fissiccs*

tata, Lagena marginata, Lescobtii, L.lacunata, L.orbigny—:é

ana, Gubtiullna problema,Globulins gibba, Sigmoldella elegr

antissima, Bolivina efo.spathulata, ca331dulina subglobosa,

Discorbis bertheloti var.Eapillata, Hersnallenia 1ingu1a-,;

ta, Gyroidina soldanii, _penides karsteni, E‘repandus,
?Pulvinulinella tenuimarginata, Rotalia howchini Epi-,r 1

stomina elegans, Siphonina auSDralis, ;mmnalinag,‘i.a’cratat,'ﬂ"ij
Cibicides lobatulus, Ce. ﬁngerianus, c.victoriensis,lsagpg
enbéria- retalifmrmis, Mph&erai&ina;iériahii;s, S.bulloi- g
des, Globigerina bulloidas.ﬁiggidi ef, verrxculatum,

Cornuspira involvens, Quinqueloculina Vulgaris, QL‘fErus-:

sacii, Qeschreibersiana, Q.agglutinars, Sigmoﬁllna szgms ]
oidea, S. schlumbergeri, Triloculina trfgonnla,Blloculin-_fz
ella globulus, clavulin01&es szaboi var.vict orlensis,Dore ;g

othiaAparri, Liebusella rudis.

?alyzoa.- Amphiblestrum robustuxg Smittia sp., Idmonea ;'3

Yenusta,

Gasteropoda.-  Turbonilla cf;mnlderi; cf,Teinostma(opeﬁ-vé

Ostracoda.~ Bairdia amygdaloides; cytheéeAsorfentae,

Sample 55. 1010t=-1020t, | | . e
Grey plastic marl, slightly ﬁicaceous. Bubbles glven;

off on washing of exceptional size, with oil globules.

Floatings with abundant aoccoliths and organic matter.

3
i
E
3
TF

Coarse Washings with few but We11~preserved polyzaa,» 2— f;

8ea Joints, cidaroid spines(Goniocidaris prunispznosa),

a few gasteropods including Turritella aldingae and Cerith-*

iopsis sp., a bivalve(4rca sp.) and large Foraminifgra of
the following,- Lenticulina, Dentalina, Si idelia, Gy-
roidina, Elphidium, Quinqueloculina, Bdelloidina, clavul-
inoides and Dorothia. ' S '4,€

G
3
£
%
5
4
5
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ﬁsample 56e 1020%'- 1030's Dark grey, friasble, slightly micaceous

3

=3
Imray Welle
Sample 55 1010t=1020' continued.
Medium Washingse=- Many Foraminifera, as Elnhidium{abundant), ‘

Cibicides, Epistominsz, Qulnqueloculina, numereus jaints of

Mopsea, few polyzoa, plates, ossicles anﬁ spiﬁes of eehinni—
dea and some bivalved shell fragments. ’

Fine Washings with small or broken pelyzaa, Mogsea jointa,
stell tes of tunicates, sponge Spicules and cccasional mica ;'
flakes; also minute Foraminifera as, Lagena, Gassidulina, -
Siphonina, Cibicides,Discorbis and Pulleniatina,

Foraminifera.- Spirilline decorata, Lenticulina’ srbicularif

Legyroscalprum, Vaginulina legumen, Dentalina fissicostata,.

Ds consobrins, Lagena lacunata, Leorbignyana, L.mavglnata, ""'E

Guttulina silvestrii, Sigmomorphina bates?ordeﬁsisﬁcassidnlina;

subglobosa, Ge.oblonga, Discorbis bertheloti, D.rarescens,

Gyroidina soldanii, Epistomina elegans, Siphonina australis, ‘i

1

Anomalina glabrata, Cibicides ungerianus, cgvictorienais,

C.refulgens, Globlgerina dutertrei, Elphidium cf. cresginaé,

Eemacelium, Cornuspira involvens, gminquslouu11ﬁa 1amarckiaﬁa;

Qe vulgaris, Nummoloculinsa irregularis, Trilocullna trigonnla,

Pyrgoella globulus, Clavulinoides szaboi var.vietorlensis,

2

« Bdelloidina spenove

Dorothia pepri

. L R Y BT
I T LS I Y IR
st R o i L e

e S,

Polyzoase~ (Cellaria rig;da var, venusta, Amphiblestrum cfe

ovatum, Adeonellopsis obligua, Crisia tenuls, Entalophora
cf+ airensis, Filisparsa concinnas | -

Pelecypodas.~ Cucullasa sps

Gasteropoda.~ HNatica sp.

- marl, with patches of whitish fossiliferous material. A few
gas bubbles given offion immersion, with evidence of mlnnte;‘
0il globules. The ficaﬁings nontain some cecccliths,minute:
minerals grains and much brown floceulent matters ‘ '

Coarse Washingg,- Polyzaa scarce, plates and spines of sdh-

Incdérma: abundant, end occasional mollusean shells as Turri-
tella;s largs Foreminifera including Spirilling, Gubtulima,

Gyroidina, Cibicides, Anomalina, ..Sph.a.enajﬂin.a -El;hiéhm and
DOI‘chi&o




Jmray Welle v S
Saﬁple 56 continuede  10207-1030%. b
Medium Washings, with faw polyzoa, cccasicnal eshincid.xgin %
splines, joints of Mo sea, abundant Foraminifera( Aﬂqmalina,#g

Cibicides, Globigerina, Quinaueloculine and noretma), 0

ostraeoda(- therella and some bones of fishese

Fine Washings with sbundant minute Foraminifera(cibicides; -

Gyroldina, Globlgerina, GaSSidulina): edhincld splnes, Hgg; ﬁ
sea Joints and stellate splcules of tunicate - ;
Poraminiferas-  Spirilling tuberculaﬁa, S.inaegualis, Lentif

ulina orbicularis, Lagena orbignyana, Guttulﬁna groblema,-

Trifsrina bradyi, Cassidulina sﬁhglcbasa, “zreidina scldaniiA
: ?Eﬁlvif?iiﬁﬁiﬁﬁ.tenﬁimargina*a,&ighonina australis, Anom- :

alina glabrata, A.rotula, Gibicides ungerianus, Ce vietor 4*@

sis, cawuellersterfi, Spheeroiding variabilis, Globigerina o

‘bulloiées, RElphidium macellum, Te crassatuﬁg Qninqueioculinag
lamarckiana, Qs Vulgeris, Pyrgoella globulus, Discammina T

emaciata, Ammosphasroidins sphaeroiﬁiniform¢s, Dorothia ' f%

parri. s e
Polyzoa.- Melicerita angustilobs, Porina gracilis, Rete:

pora rimata, kntalophora alrensis, Idmonea hochstetteriana, -
Idmonea Spe Lol |
Ostracoda,~ Cytherella latse

Gasteropodas- Turritella spe.

Sample 57. 1030'41040' Eark grey, plastic, micaceous mar1€
On irmersidn in water showing a few gas bubbles. ‘ E_nute :;
oil globules numerous in floatings, with abundant Beccolithsj
and other organic plankiton elements in the flaatings..; .

L

Coarse Washings with few polvzo«, some 1arge eidarcid 3p1nesf

and molluscan shell fragments, including Turritelia. : Large
Foraminifera comprise Quinquelaculina, 3igmggliaa Elphid-v‘f

ium, bigmomarphina and Derathia.
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Imray Well. A o T |
Sample 57 contde  1030t=10407, T L

Medium Washings.- Few polyzoa, Jjoints of ﬁo'éea xé¢h¥ u%

inoid spines and numerous Foraminifera, including ngcid— g
ina, Cibicides, Elphidium and Dorcthia. - ,,’~ ‘ f}

Fine Washingse- Pelagic and other Fbramlnifera, includ- r

ing Globigerina, Bolivina, Lagena and many minute rotaline'
"Also stellate spicules of tunicatea and abundant mica ikxkf
flakesse 2

Foraminifera,- Lenticulina orbicularis, L. cenvergens,',ﬁ

Leclericii, L. cultrata, Dentalina cbliqua, Hodosaria sp.,é

Lagena costata, Le orbignyana, GuttulinaAproblema, Sigmoi—f

dina silvestrii, Sigmoidella kagaensis, Bulimlnella 4pic-bé
ulata, Bolivina subreticulata, gzroidina sol&anii,zppnideag

karsteni, Epistomina elegans, Anomalins glabrata, cibiciéea%

ungerianus, C.vicboriensis, G.wuellerstcrfi, Pullenia cuin'

queloba, Sphaeroidina variabilis, Glohlgerina bulloides’A
G.triloba, Elphidium cf. crespinae, Es macellunb E.hawa':'f

chini, Cornuspira involvens, Qninqueloculina vulgaris, Qe ¥
lamarckiana, Pyrgoella flobulus, Planlspirina irregularis, ;

Spiroloculing nitida, Ammosphaefoidina sphaeroidinlformis,

Dorothia parri‘

i ‘f'ﬂthmmnmu SR,

Anthozoae«~ _Flabellum sp,nov.‘

Polyzoae- Entalophora longipora, Hornera ﬁfbﬁiﬁﬁnﬁf | '
Gasteropoda.- Astraea aster, Turbonilia Sbifz jiﬁé2la‘a17 f

Showing abundant bubbles of gas and &efinite evidencer_L“, )

oil globules; coccoliths numerous in floatings;

0L S 0= @ontain a fair number of well preserved )

polyzoa, including a fragment of the reeféiik& ?77%*"*

(Gonioeidaris prunispinosa),fragments of molluscan shells

and numerous Foraminifera, as Lenticulina, Guttulina,Gland-¥

ulina, Elphidium(common), Haplophragmoides and Dorothla(ccmf
mon)e Gstracoda represented by Bairdla; Numercus ovoid o

mad pellets(?coprelitic) first appear in this sample.
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Imray Well « Sample 58, 10407=-1050! contﬂ.

Medium Washingse- Broken polyzos, molluscan shell fragments,'
abundant joints of Mogsea and Well preserved Fowaminifera(nf I
corbis, 8ibicides, Elphidium and Gleb;gerina)f y
Fine Waghings.- Abundant Foraniniféra(Globigéfina, cibi-

cides and Anomalina), numerous stellate splcules of tunicate 3

and some mica flakes;
Poraminifera.- Spirillina deeorata, Senticulina articulata,f

Le.convergens, L.vortex, L.orbicularis, L.cultrata, Lagena

crbignyana, Lemarginata, Guttulinag 1actea, G.problema, Sig- B

moidina silvestrii, Glan&ullna laevigata, Casqidulina suba :'

globosa, Discorbis bertheloti, Heronallenia 1iﬁgulata, gzgf

oidina soldanii, Epistomina elegans, Gibicides lobatulus,

G.ungerianus, G.V1ctorlensis, Anomalina glabrata, Globiger-
ina, bu.loidas, Pullenia quingueloba, Elphidiumihowchini,

Eescfecrespinae, Quinquelccullna vulgaris, Q.lamarckiana,

Q. sehreiberiana, Triloculina oblongs, T.trigonula, Pyrgo-

ella globulus, Haplophragmoides canariensis, Dercthia parri. :

Anthozoae.- Mopsea sp.nov. ‘
Polyzoas= Cellaria rigida var.perampla, c.rigida var.venp .
usta, G,gracilis, Porella baculina, cucullipora tetrasticha,’ j

Idmonea cfs venusta, cf.Dia520pora‘

Gasteropodas.- Cerithiopsis mitnhellensis.

'SaMple 59. 1050t=-10601, Dark grey,plastic and shelly mari‘

Some gas bitbbles on immersion in water; abundani oil glob-
ulese Coscoliths in profusion in tﬁe”fiﬁésfléaﬁings. E
Coarse Washings,- Polyzoa almost ahsent{Gellaria,membranig- ;
ora); occasional Joints of Mopsea; shell fragments{Turrit- |
elle and indet. pelecypoda)s cldaroid 5p1nes, ovoid pellets

1.2 mme long. Large Foraminifera comprise Elghi&ium(abundr

ant), Epistomina and Dorothia(common), cfe Gaquyina and 1* ~aﬁf
busella(rare). ‘

Medium Washingse- Joints af Mogsea,common' small ?coprolitic

pellets abundant; also a large proportion made up of FOP&Mln-‘

ifera( Elphidium, Cassidulina, Globigerin&, Epistodina and
Cibicides). Also occasional mica flakes. o |

Fine Washings.- Minute Foraminifera and abundant mféa-fla&ésa



wdBe

- Tmray Wells Sample 58, 1050t mse*, contd,
Fsaraminﬁ'm.- =4 @

ist; sgans, Oibioldes
Gaﬂaﬁex‘iansis Bmihieidaa bieeriaiix ‘%
oldine variabilis rari ]

W

ryina. _ RIS B
Anthozoa.-  Mopsea tenisont, o

Polyzon,= Q.@_;lar«,__g.g_ 8De, Me
Gastmpeﬂao- v

Sample 60, 1060t-1070%,
migaceous and shelly mawri,

Medlum dark grey plastie, .
A thi&k seum of gas bubbles
°nd oil globules given off in waters  Abundant Planktonte |
material in fine floatings, including
plasmic mdies(er.farammsrera} and a
oily material, . “

@a&caliﬁxs, proto-
large propertion of -

- ﬁihisiﬁes vie
M

dard; ‘ O Polyzoa rare, incinding Porina -
&gi_,_}_;_s_, Hamara tuba ata and Hefrondiculata, Hollussa,~
-—...._._..__,___ge_n_l____ Sscrondiculats, |

- Lerdthiopsis sp. ang Dentalium sp, Ostracod,~ Gythere
dlotyon. 4 Fish Oolith,indet,




Imray Wells S
Sample €1, &@?331983* ' Eark grey,; mitaus mﬁ sza
marl, with ships of limestone from hard bam, From the saz
material a few gas bubbles given off S:n aater, | ﬁmﬁa 0z=g;
matter in flostings, including soocoliths,
General Contents.- Not examined: iz ée‘ka’i}. |
Foraminifers, comprising Dentalina fisai@astat:ata}, Lagena
marginate, Qubtuling problems, Sigmoldine slivestrif, Rotsl
howehini, Cibloides sorrentas, Elphidtum msllm{e}, @m-
eloculina wulgaris, and Dorcthia g&rri. B L b
Anthozoae~ Conosmiita sp., xeggaa tsni _. : Echineﬂ
Gonioecidaris is inasa(spiﬁes), &teﬁaﬁ 8ps {caig
Polyzoas~ Retepora mzbimeraa. I&nlmssaw " ‘Enrritsilai
aldingae, ' . :

abae~

Sample 61 A  10731=10747s {Hara Band), L
Comminuted chips of hard grey mari, with Saftér _
and shells. | '
General Contents.- Not m;izzaﬁ in ﬁe‘kaﬁa
Foreminifers.- Lenbiculina orbicularis, Dentali
slcostata, Elphidium macellum and Dorothias arrd. i
Anthozogs.~ Joints of Mopses tenisoni, Péiyza&;- Re“

pora permunita, Hornera promi nens.  Moliusca.- gasterepm
fragments, indet, Fish aﬁczs.ths,iﬁ&st, L o *

Sample“§2.  1080'-10907,  Dark grey plasfic mar

A few gas bubhles given off in waters ' 011
attached to orginic matter in floatings,,
ous opccoliths, V4
General Contents,’ \Jot sxaa.m d
Foraminifera, mPPis ng Lenk
idtum m&aﬁm{e), Gihio;id
ine vulgaris, Pyrgoella globudu
Polyzonee ﬁete subimme ' s Meoyno
Eehim&em’sa.» G émié spines, hg ote ' } ,,
Peleeypodas.~ agmenta,indek. Qaate paﬁa.- ofs _‘-

‘i‘arztitel}a/ ] ﬁi;;; 8¢, Teof.conspicabily
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(for last sample,ﬂouﬁz,not examined in detail, substitute the" SEa
folloving)¢* ) :

Sample 62 1080%=1090%, Dark grey plastic’marl. A feW“ 
gas bubbles given off in waters Also oil globules
attached to organic matter in floatings, together with

numerous coccolithse

Coarse Washings, with much nodulaus pyrites, also many *?

mollusca, fragmentary and otherwise, 1ncluding EStea,- s

ritella, Cerithiopsis and marginella amongst gasteropods

and pelecypoda indete; polyzoa rare and eccasional 1arge

Foraminifera( Lenticulina, Gvroidina, Cibielaes, mlphidiuﬁ,
Quinqueloculina and Pyrgoellae o : . 4

Medium Fashings with occasional Foraminifera, chiefly

‘rotalines and Globi erina’ also numerous Gvoié‘mnd pel= "
'1Gt8o . : : ”'p " «-
Fine tashings with minute pelaglc Foramiliferatelobigeri-»“”i

na trlloba) and a large proportisn of’szderitic grains
which appear to be sideritic foraminiferal casts* alse

numerous mica flakes.

Foraminifera.- Lenticullna gyroscaiprum, L. arbicularis

Gyroldina soldanii, Gibicldes ungerienus, C. victoriensisizf
Gewuellerstorfi, Pullenia Sphaeroides, Gleblgerina bull- 3

oides, Getriioba, Elphidium macellum, E.imperatrix, gnin-

gueloculina vulgaris, Sigmoilina bradz;, Pvrgoella globu;us{

Polyzoa.~  Schizoporella australis, Retepora subimmersa,

ACropora Spe, Mecynoecia proboscideae.

Gasteropoda.- Estesa varlcifera, Turritella aldingae, cer-;
ithiopsis sp., Marginells micula' ' ' =

Sample 63, 1090'—1100' Dark greenishngrey plastlc and
shelly marl. Few gas bubbles and oily surface scum seen -
on washinge Under high power, floatings shew abundant hxé;
brown organic particles, with mumerous coccolithsa

General Contentse- Not examined in detail.
Wadhings show a residue largely composed of siééritic grains
with some particles of pyrites; also occasional glauconite

grains and quartz narticles(partially rounded).
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Sample 63 contde

Foraminifera comprise,- Eiphidium maeellumsand Liebus—
ella rudise.

Polyzoae- indeterminate fragments‘

Fishese~ A minute tooth of Carcharias spe

)
5

Sample 64, 1100'- 1110%, Grey, micaceous and piastié méri;
Numerous gas bubbles given off in washing. A slight ﬁ?aééé

of 0il globulese B ' S
General Gontants.« Net examined in aetail. n
Pyrites and glauconite grains 1n coarser Biftlngs, miﬁa;°*

flakes in finer mashings.

Fbraminifera comprise, - Lenticalina gvrescaWQrum, Margin-

ulina spe, Epistomina elegans, elbmides vietoriensis. !

Polyzoa absents
Pelecypod shell fragmepts, indete. :
Gasteropods.- Turritella aldingae.

Sample 65, 1110%- 1120'e Grey blastic'ﬁéri;‘sligﬁtly mi-
ceouse. Small gas bubbles given off on immersion in water

01l globules abundante. Floatings show muah organic mat-%

ter, including coccoliths; also minute pentagonal platesﬁ
of ?Antedon.

Coarse Washings, with abundant glauconite, many ev nly'v

shaped ovold pellats generally of mud ‘but cccasionally

includlng much granular glauccnite, | Some subangular ‘

quartz grains. Ogeasional Foraminifera,as Lenticullna, b

Gyroidina and Elphidium. Polyzoa rare and fragmentary.

Molluscan fragments falvly ahundant, 1ncluding Dentalinnh_f
Medium Washings with pyrites and glauconite grains, also %

abundant ovoid mud and glauconitic pellets. Fbramini;e-ii
ra not rare, including rotalimes and Globigeriﬁa.' |

Fine Washings, with minute foraminifera(abundant), nnmé W

erous casts of feraminifera in glauconzte and siderite,

mica flakes abundant.
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Sample 65 continueds 1110'~1120%.

Poraminiferae.~ Lenticulina articﬁlata, L;gibba, L‘erbi

ularis, Lagena striata, Globulina'gibba, 63331dullna sub
globosa, Cecrassa, Discorbis bertheloﬁi, B.sg.ncv.,gz oi

ina soldanii, Eponides karsteni, Rotalia howchini, fpi-'g

stomina elegans, Siphonina australis, cibicides ungeri~»§

anusg, Cs victoriensis, C.variabilis, Elphidium.maeellum,g

Eecfecrespinae, Ee« howchini, Sghaeroidina variabilis, Gl{

igerina bulloides, Getrilobs, Haplophragmoides SPss Tex*é

ularia sagittula var.fistulosa, Dorothia SPes Listerellai

commnis.

Polyzoae~ Cellaria divarieata.

Mollusca- Scaphopoda.~ Bentalium subfzssura.’

Ostracod.— Balrdia cfe. amygdaloides.

Sample 66. 1120'=1130%, ‘Grey,plastie,micaceoys marggkwithfé
coneretions of pyrites Numerous gas bubbleslp#fi;mﬁn&w{;

sion, showing iridescence from presence of oil. F&oaﬁ~f§

ings with brown organic matter,'coccoliths and oil glsb—ii
ules. ' 4” B '

General Contents.- Not examined in detai4.>vj_ :
Washings consist largely of moderately flne slderitia san,
with some limonite, glauconite and an ecca51onal reunded é

quartz graine. Mica flakes In the finer pornlen.

Foraminifera comprise,- Lenticulina gyrcscalprum, Biseor«fé

bis spenove., Rotalla howchini, Gibicides sorrentae, Ancmplé

alina glabrata, A.rotula, Globlgerlna bulloides.
Echinoid spines,indet. ‘
Mollusca.~ Turritella aldingsee.

Sample 67. 1130t=1140%, Dark grey micaceoﬁs an@ plastie_ngf
marle. Giving off gas bubbles in watef. .?109ti%38ﬁn9§eié
or less organic, and with numerous glebules of eilc ' |

General Contents.~ Not examined in detailg ‘ i
Washings more calcareous than in the preceding sampla, Ganéf;
a fair quantity of large ovoid pellets, also some rounded
to subangitlar quartz grains., Mieca flékeé nﬁmerqus in finer -

portione Small echinoid spines présent. Also the follow=



ing Foreminiferas~ Trifarina bradyi, Cassidulins subglobs
osa, Cibicides victoriensis, Elphidium mscellume

Ssmple 68+ 1140'-1150'. Dark grey, micaceous and plastic marle
Gas bubbles associated with sbundant oil globules on ifmmer-
sione Floatings rich in organic matter, witthocéélithsga“

Coarse Washings contain numerous concretionary particles of

iron pyrites, often showingreplacements of organisms;as poly=

zoaj some subrounded wuartz gralins and aff§w7large oveidrgﬁié
letse Mollusean shell fragments numerous;'iﬁcluding”2§££§-}f
tella, but mostly indet. Polyzoa rare; " occasional Foramind
ifera(Lenticulina, Elphidium). SRR
Medium Washings, chlefly granules of siderite and glauconite;

also numerous mica flakes and occasional wind-worn quertz -

grains. . Organisms include echinoid spinag,;fiéh"bféiiths’

and abundant Foraminifera( chiefly Gassidulina and Cibisides)s

Fine Washings consist largely of angular quartz grains and

casts cf minute Foraminifers, numerous mica flakes and some

chlorite and grains of glauconite. | » o ,
 Foraminifera.~ Lentioulina gyposcaig" rum, Lagena melo, Ls

gsehlichti, Cassidulina aubylobosa(c), Rotalia howchini, Sipim--fi

nina australis, Anomalina glabrata, Cibicides victoriensis,

Csungerienus{c), C.refulgens, Pullenia duinqueloba, Sphaed-

oidins variabilis, Globigerina bulloides, Elphidium crassa-

tum, Textularia carinatae

 Polyzoa.-  Schizoporella phymatophora.

Gasteropodas~ Turritella aldingace

Pisces.~ Teleostean fish otolith.

Sample 6%« 1150t=- llﬁéfc Pale grey shelly ané plastic marl.
Some gas bubbles, with oil globuies. - aAbundent arganic
matter, with coccoliths in the ficabingss
Goneral Gonbentsss.-  Not '@xamimed in detail.

Waghings consist of fime quartz sand, with ‘siderite and.py*
ritic granules, shelly fragments and mica flakes, Gecaaigaa

al Foraminifera, including Glbicldes Viﬁi@?ﬁeﬁﬂiﬂ§4?@Eﬁﬁiﬁrﬁ&ﬁf
carinata, Cassicdulina subglobosa. ” i
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Sample 70e llﬁo*wll?O' Dark grey, shelly and micacecuu ':)’.’i.a:'s--.?"i
tic marl. Gas bubbles given off freely animmsrsicn.
011 globules numerous. Floaﬁings with.mnch srganic
matter and abundant coccoliths,
General Contents.- Not examinsd 4in detaii.

Washings contain numerous shelly fragments, inciudlng ﬁhe

gasteropod Olivella adelaldas, elseﬁhere a Lcw - Miocene L

species frcm the greensand marls of the adelaide Bore,
Muddy Creek and Torauays YMuch pyritous sanﬁ present in

the coarser pcrtien, as well as some roundeﬁ tg angnlar g}a;
quartz grains and ovold nellets in glauconite. Fbramgn_;;
ifera are rara, includling Sphaeraidins bulloides and @gr_ L

othis spe Ostracola were representeﬁ by one valve sf

Cvtheropteron praeantarcticwm.

Sample Tle 1170t= 1180% ?ale grey, Slighﬁiy micas Sous ;ﬁ.as-
tic marl. Gas bubbles freely giveﬁﬂbff on immersions
0il globules abundant. Organic matter iﬁif105§in§sgi‘
with numerons coceoliﬁhs. SR "'/

Cosrse Waghingse=  Pyrites fragments msdsrately abunh-

dant, as also rounded to subangular quartsz grains~ ovoi&‘}
pellets, more or less glauconitic, ccmmon.'° A lerge pra~ ?
portion of mollugcan shell fragments present, 1nclu&£ng

a juvenile specimen of the gasteropsd Marginella, ac-”*§i

casicnal echinoid spines, rare and worn polyzoa and atffvf

number of Fgraminifera, represented by Lenticulina Bﬁt— J?

alia, Gibicides, Elphidium and.ggrothia; :
Med;um.ﬁashings contain abun&aﬁu glauﬁeh;tergrains, dhief-f

ly as casts of Foraminifsra, ovold t6 rounded pellets '

and many angular cuartz grains, also shelly *ragments

numerous and sbundant Foram¢nifera, chiefly Gassiﬂnlina el

end Rotallas

Fine WashingSe- Sideritic and glauconitic gar%zcles,
/E,a_} :

fine angula%lk and numerous minute Fbraminifera, chief

ly rotelimes and Globigerins.
Foraminiferas= Lenti@alina;gg?oscalprum, L.ratulata,

Levortex, Learticulata, L.convergens, Le.orbicularis,
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Imray Well.
Sample 71le. 1170t=1180' contde

Foraminifera contde.-
Lagena orbisnyana, Cassidulina subg;obo_g, Dlscorbis ber- -

thelotl, De.spenovs,Robtalla howchini, Ep lstomina elegans,

Anomaling glabrata, Cibicldes 10batulus, C.victoriensis and %

vare, Ceungeriasnus, C.dutemplel, _Qhaeroidina bulloides,

Globigerina bulloides, Listerella commnis, Dorothia bre-

vis, Ammobaculites sp., Discemmina emasciatum.

Also glauconite casts of Sigmo¥lina sp. aﬁé}ﬁéncris Spe

Polyzoas—~ Cellaria rigida,var.venusta, df.ﬁéeynoecia

probescidea,

Gagteropodae~ Marginella cf. wentworthis.

.‘ Sample 72, 1180t=1190f%, Greenish-grey, micaceeus plastic
marle Gas bubbles freely glven-off, fles of ﬁitte E
carrying minute oil globules. Flcat;ngs with r;eh Ofgaﬁst%
ic matter and coccolithse o IR JERY

General Contentse- Net examined in éetails
Washings contain broken mollusean ShGLIS, abun¢ant ovoid -
pellets mostly in glauconite, a few ir mude | Finer washi ngs
with numerous mica flakes, glaueﬁnite and slaeritic grains.ri

Foraminiferqare rare but interesting, as Nodosaria vert-

ebralis, Discorbis sp.novs.,;8ibicides ungerianus, Elphidi-.:e@

‘l' ~ um macellum. PoOlyzoa very rare, renresented only b? 381'5:5

iaria rigida var.venustae.

Semple 73, 1190'1200's  Dark sreenish=greysmicsceous plas-
tic marle. Bubbles of gas emittea on'imméfsiﬁn‘in:wa%er.’ B
Organic matter in floatings. o o

General Contentse. Not examined in detailg;A' o
Washings contain a few falrlv large ﬁodules of pyrltes,
abundant fragments of molluseca, oecasienal rsunded quartz o
grains, numerous evei& pellets in glauconita and ahundant‘#:ﬁ

mica flakes, o ‘polyzoa noticed. Foraminifera freguent,iff

amongst which were seen,- Lenticulina gyroscal prum {ccmmon},

Lesubalata, Eponides karsteni, ?Pulvinu~inella tenuimara

ginata, Discorbis sp.nov., Rotalia howchini, Cibicides‘

victoriensis, C.sorrentae, Verneuilina sp.



=5lw

Inray Well.
Sample ?3 1190'«1200 continued. |
Gasteropoda.~ Mathilda decorata, Ollvella adelaidae,i'
Cylichnella cf. infundibulata&. 1

Sample 74, 1200t-1210%. Dark greenish-grey micacecus,g&k
plastic marl, Numerous small gas bubbTes emitted on ﬁjt

immersion in water., 0il globules abﬂndant,

Coarse Washings.- Abundant ovoid pellets(glauconltic),
mumerous shell fragments,indet. and Foraminifera,rare '

{Lenticulina), -

Medium Washings, show1ng increase cf glauconite ccmgzx :

pared with previous samples, numerous ovoid pellets,
fragments of echinoid spinas and mollusca. Fbramin-

ifera fairly common{ehiefly Globigerina and rotalines).

In the sandy resldue, abundant mica flakes and occa=

sional wind-worn quartz grains.{}

_Fine rashings. chiefly sideritic, with abundant mica o
and ?chloritic flakes; also minute foraminifera and
echinoid snines‘

WC’Z"aminifeI’a It L&, u.'C ﬁu..:..:.

S e e

&Scaipf&ﬂb ﬁullmlna

q.

pyrula, Cassidulina subglebosa, Biscorbis sp.nov‘,

Rotalia howchini, Anomalins rotula, cwblciébs “ngerlan.*

113, Globigerina bulloides, Elphidium howchinw,‘?sam-

mosphaera fuseca,

Sample 75. 1210'- 1220'. Greenish“ts‘gféy;ﬁé&gn“éanay‘and

micaceous marl, Mimute bubbles of gas emitted dhr¢ng\:§

washing. 0il1 globules in vzdenee, B )
° General Ccntents. Not examined in detail.«_

A fair number of ovoid ‘pellets in glauconite, occas~}_ i
ional subangular quartz gralns and mica flakes,‘ shell o

fragments and echinid spines rare. ' Foraminifera rathpnf

er common.- Lenticulina orbicularis, Gasszdullna sub- i

glooaséjlceratobulimlna dehls“ens; 9Pu1vinulinella

tenuiﬂargina*a. Rotallia howchini, cibiaides v%gtgri- o

ensis, Ce 1abatu1us, G.unperianus, Glblﬁiﬂella varia-~
Abilig; Anomallna rotula, Sohaeroidina bullcides,




s

Imray Well. |
Sample 75. 1210%~ 1220' continueds=
Foraminifera contds- | L |
Globigerina bulloides, Elphidium macelium, Vermeuilina

Spe NOV., Listerella communis,
Also polyzos.- Cellaria spe

Sample 76+ 1220%-1230%, Greenish-grsy, micaceous mari»
numercus gasbubbles emitted on immersionj  oil globules
prasént, ‘ | o

General Gontents. Not examined in detaile= o
Muoh glauconite and siderite in washed material; alse &
gew sub-rounded quartz grains, numercus ovaiﬁ pellets of ?‘5{
a dark-brown eolour; sbundant mica flak@s, same shell frag
ments, including gasteropcds as Triforis spe and a turriﬂ
{protoconchi}e Occasiocnal Faraminifera imlué.e,-

Lenticulina orbiculsris, wosealpm Nodosaria ws.e-

ula, Lagena schlichti, Cassidulida subploboss, groiﬂins.
soldanii, Eponides seabrosa, Eskarsteni, Rotalila howshe

i i

ini, Epistomine elegans, Anomalina rotula, Ciblecides un~

gerlanus, Ceofssorrentse, é-.vie'hériensis, 'Sp_l;g- eitéidina"’
variabllis, Globigerina triloba, Pulleniatina obliquiloe- -

ulate, Textularls cerinats, Listerella ¢ommunis, Tritex- -

flina hantkeni. ) R B
Polyzoa.- Retepora besnlanas B

Sample 77. 1230%- 1240%, Green to bromish-—grey, mié#c:ems' ‘
marl. Gas bubbles numerous. O0il globules present,

Coarse Washingse.~ Gritty glauconitic and limonitic par‘k—
icles abundant. Shell fragments mostly bivalves, Met‘.
soms ovold pellets in glauconite and 'ai*oz?n and ‘braken Far-
sminifera{Nodosaria, Elphidium)e : R
Ee&ima Waahirggg;» Kumerons‘ brown ovoid pellets, frag—
ments of limonitised vermiculite, similar to that ‘fma
" in the basal bed@s of Alﬂingaislanahs 9{;,}; cocasianal
sub~rounded quartz graing and ‘?araminifera eema, ahief;
1y rotaliness




Sample 77 contd.- -8s-
Fine Washings, with fine sideritic materiai anﬁ glaueoni‘&e ™
particles; alsoc numerous mica f‘lakea and a few mimrte Fnz*a...
inifers, chiefly #otalines.

Foraminifera.- Nodosarig raghanistm, Caasidulina aub- -
globosa, Gyroidina sp., Eponides scabrieulus, Rata}.ia how- v.
ghini, Epistomina elegans, Anomalina _rotula, Ae gla‘brata,
Bibicides sorrentse, C. victoriensis, G.zzngerianus, Gleh-
igerina bulloides, Getriloba, El Elphidium crassatum, E. hew-
chini, Ee macellum, Ammcsphaeraidina _phaeroidinifermis,
Discamming spe, Lﬁ.ebusella rudise

Sample 78. 1240'-1249's  Greenish-grey, micaééoué'm:z,,
with laminar structure. Gas bubbles given off an s.mmer-
5 K. 01l globules presente i
Genersl Contents. Not examined in aeaan.« _
Washings largely glauconitic, Nmmerous mics flakes, in
finer portion . Abundant ovoid(glauconitie) and reunded
brown,pellets; also limonitie re;:iacements of vermicu- )
lite. Eehinoid spines frequentg Foraminifera fairly abnn-
dant, including,= | B
Glandulina laevigata, t}assidulina snbglcbosa, }Jis&erbis bez-
theloti, Epistomina elegans, &namalina glakrata cibieidés
ungerianus, Cerefulgens, C.sorrentae, gseibicides bisar- ke
. ialls, Globigerina triloba, Elphidimn hmwhini

Sample 79« 1240%-125313%,  Not ceuectea.




Imray Well contd.

Sample 80,

o & -

12533 125413%,  Glauconitic sém& ﬁﬁds{&ié:. o
Colour dark green when moist. In the dry state,- :i
of a dull medium green with brownish patches. 121 :ij
Fractured surface micaceous, with numercus brown'W‘”u
ovold pellets and their cavities. | . ;» |
Sample with a distinct petrolifereus odour.; , §
Film forming on surface of water 1n whidh éﬁmple ; § |
was immersed showing under the micrescope nnmerous
? waxy crystals. ‘V' o _~ l o
Coarse Washings contain abundant ovoid pellets,

with occasional Foraminifersa and Ostracoda.j

Fine Washings with glauconitic casts of Glabigerina E?
bulloides, abundant rotaline casts in glauconibe and

siderite, as well as a test of Gibicides Sp.

- The pellets are very uniform in size and shape,

averaging in long diameter, lglsmm. Hnder a high

power they show a fragmentary Structure, w1th Small L

organic partieles, ineluding mlnute foraminifera,
thus seeming to point to their exeretery or copro-‘ 
litic orig;n. The external edges of the secticns :
of these pellets show traces of a thin Xwaxy 1ayer' i‘
which is anisotropic with delicate but bright colﬁg
ours, The mounting medium(Canada balsam) surround
ing the sections of the pellets 1ncludes swarms of
tiny globules and waxy plates, probably induced by
the heating of the slide.

Foraminlfera.- Bolivina limbata, Cassidulina sub-

globosa, Epistomina elegana, Anomalina glabrata, Cib-

icides ungerianus, c.vietoriensis, c.sorrentae,Pu1~

lenia sphaeroides, Globigerina bulloides, Globorota

lia dehiscens.

Ostracoda.- Cythere -dictyon.




Imray Well contd.

Sample 81l.

Sample 82,

. nlte casts of same, Green and brewn pellets abund o

5

125413",  Glauconitic sandy ﬁicéceéﬁs:ﬁndsﬁoﬁe,‘jit
wilth occasional molluscan shell fragments. "i
Colour dark green when moist., In the dried state Ji
tea-green with a yellowish tinge.' Lighter 1n eel-;)
our then the preceding sample. A =
During the washing of the material the water,’
when examined under a i 1nch obje was seen to be
saturated wilth minute globules of oil. |

Coarse Washings seen to consist of glauecnite

aggregated fragments with numerous 1arge rounﬁed
quartz grains some of which are wind—polished;
also occasional shelly molluscan fragments, an

infilling of Semicassis sp. in glauconite, oceas~ ;

ional fish remains, and fragments of pyrites-and
chalcopyrite. 4 .7 R =
Medium ?ashings with numerous ovoid pellets in

green glauconite and brown (cf,) colophane. JA~’ B
few foraminifera preserved with tests, but glaucon-f

itie casts abundante.

Foraminifera.- cibicides‘ﬁngériéﬁus;”fiééhammiﬁél?
Spe R LlE

125661t, Rock similar to the last’but more evenly

textured. On the Surface are seen fragments of ;;

Folyzoa, indet.

When immersed in water a soum arises which shows.
similar erystalline eharacters under the microscop'
as before noted, (cf.stearine). ‘Pested with chlo-
roform, separation of oil and crystals of Wax re-
sult, B Rt A
Coarse washings ccntain numsrous subangular and

rounded quartz pebbles and grains, a few of wh;ch
are decidedly wind~polished.- Also a few tests of

Foraminifera are present be31des numereus glauce-

ants-




¢

Imray Well contde.
Sample QBZcontd. . SR
- chiefly Cassidulina, as well as numerous casts in o

glauconite,

Foraminifera,- Cassidulina subglobosa, Anomalina

labrata, Cibicides ungerianus, Orbulina uniVersa.

Sample 83, 125617, Glauconitic sandy mudstone, Of a bright tea-
green colour wten dried, dark green when moist, _H;
Gives off a strong petroléum odour during washing.a .
Coarse Washings ‘with numerous well rounded quartsz

grains, Ovoid pellets both green and brewn,numer-<;§

Ous,e

Medium and Fine Washings contain GVOidﬂpellets asso-

ciated with ovoid and contorted cylindrical bedies"i}
of similar material Whlch show transverse shrinkage :;
cracks. Mica flakes abundant. Fbraminirera fair-;tg
1y numerous. | o

Foraminifera,« Casgidulina subglobosé,:;ponides

karsteni, Epistomina elegans, Anamalina glabrata,

A.rotula.

Sample 84, 1256'9".  Glauconitic sandy mudétoné. Golour 1ike

the preceding, but rock more consolidated.
Much free oil in tiny globules liberated during waSh-ﬂ

ing, and strong petroliferous odour.

Coarse washings with numerous rounded quartz grains{(&
Pellets abundant, . 7 , ‘
Medium Washings with a few shelly foraminifera and

numerous glauconitic casts. Pellets abﬁndaﬁt.‘,

Fine Washings with some tests 6f'foraminifera.'

Foraminiferae= Lenticulina rctulata,>0assidulina

subglobosa, Anomalina nonionoides, Cibicides ungeri- E

anus, C.vietoriensis.
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Imray Well contde

Sample 85. 125713"e  Same characteré as ‘the ﬁfééeding‘but
more friable and with sheily fvaéﬁénts¢

Coarse Washings contain a fow shell fragments and f‘s%

some rounded guartz grains.

Medium Washings with shelly‘féraminifefa failrly
common, R b o

Fine Washings with a few foraminlfera and numereus

glauconitic casts.

Foraminiferae=- Lassidullna subglabesa, Eponides

gcabriculus, Rotalla howchini,vcibieidesawuel1er-1”*

storfi, Elphidium verriculatum.

Sample 86. 1258%6", Glauconitic sandstone, toggther with
. ’ some more friable material. of a t'ééagi'e;en':col—‘ g
our in the dry state, darker when mo;st. Mbre‘

few .
shelly particles than in the last sampless:

‘Coarse Washings with abundant shell fragments,indet.*

and a few rounded quartz grains.

Medium Washings with a few spines of eehinoids.

Fine Washings with some well- preserved Foraminiferan

Foraminifera.-  Cassidulina subglobosa, Discorbis i

bertheloti, Cibicides lobatulus, C. wuellerstorfi, =

Cevictoriensise.

. Sample 87. 1259'6". Light tea=green glauconitic sand-rock
with shells. Dark green when moiste Numerous - °
fragments and one perfeét:infEfior'vaive.of the

pelecypod Gryphaea btardsa Hutton, & species also

recorded from the glauconitic sandstone of 1111(‘1.“ng&,*1
Se.Australia.

0il present in dried rock by chlorofcrm test.

Coarse Washings with numerous rounded’ quartz grainsgf

fragments of echinold %ests and suines partly

changed into glauconlte, molluscan shel; fragments :f
and glauconite pellets. A
Medium Washing__with occasional Foraminifera, wind

poliShed quartz grains and green and brown pel?ets. -

iy mainss

Fine Washings with minute Foraminifera as casts in




Imray Well eontd.

oample 87.

R T

1259'6" contd.

glauconite and sxderite.A

Foraminifera.—'d Lenticulina rotulata,‘cassidulina 2

‘AsubglobOSa, Gyroidina soldan;i, Anomalina retula,,w!

S&Iﬂpl@ 88 e

cibicides ungerianus, C.lobatuluse

1260' 6", Tea-green glaucoﬂitic ahéfﬁiééééoﬁé‘;ﬁ
rdstone, consolidated in part. -When mcist dark’
greene A strong oil reactlon with chlorofcrm.5
Under a high power the JWater that is drawn of;

is seen to contain nnmerous 011 globules in suSpenpi;

sion. Strong petroliferous edeur noticeable when }§
drying. ~ T
Coarse Washings with fvagments of shells{cf. 2 : ;f';

_aea), rounded quartz grains and Foramiﬁlfera( g .TE

omina).

:I.SJhedk;ui"é;’fa#'z;."g;éaiizi*..=&,,‘:-""";~

Medlum vashings with wind-ptl

and numerous pellets. Organisms indlude shell-frag—?
ments, echinold splnes and Feraminifera. ;

Fine Washings with casts of Foraminifera in sidar-‘éf

ite and glsuconlte; also tests of Gassidullna.ﬁ>¥’fi

Sample 89«

Foraminifera,.- Caqsidulina subglobosa, ‘Rotalla

haw@hiﬁi, Epistomina elegans, AnOmallna rorula,

Cibicides ungerianus.

12627, Tea—green'glaucoﬁiticiééﬁéﬁiﬁarl,‘wifh‘
hard lumps and shelly fragments,' Dark green and .
plastic when moiste 01l globules suspended in wa-:é
ter when washinge  Finer floatlngs consist of pale 5
yellow$sh~bremn resinous particles, probablv refara-‘
bie to colophane. This note applies to most of tha

other samples of the 51aucon1te band.

Goarse Washings with a few subangular to rcunded

quartz grains, shelly frdgmeﬁ;s and Fewaminifera{@gr3
istominga), ‘ ‘ :




Imrey Well contd. - _ N T

Sample 89, 1262' contd.

Sample 90. 12631, Tea-green friable sandv mieaceous mnﬁ-

Sample 91,

- 1264¥s " Tea-green glauconitic sandy mudwtcne, with

7

Medium>@hsh1ngs w1th falrlv numerous Fbramlnlfer

and cagts Gf same.

Fine Washings with foraminiferal casts, mlca flakﬁ

and minute angular quartz gralns.‘

Foraminifeprae- Gassidulina subglobesa, Rotalia ~

‘howehini, Cibicides ungerianus, Ca vietorianus.‘

Celobatulus, E istomlna elegans;

'stdne. Dark green when moist.v Strcng petroli—

ferous odour when dryinge BEN

Coarse Washings with fragmentary galyzoa, echin-_

oid spineu and abundant shell fragments, also a
fow foraminiferal testsa,' Rounded quartz gralns

presente.

fMedium.Washings with a few boramlnifera ané small
rounded and w&a “

sxlishsd“quartz gralns.
Fine Washings withwwA

'?braminifera, alse cast:%

L

of same in glausonite and siderite.ff Abundant ang

ular guartgz grains,

Foraminifera,— Gassidulina subglobesa, ;yrcidina

111 DS
soldanii, Eponides seabnus, Ee karsteni, Rotalia

howchinl, Anomalina rotula, Ciblcides ungerianns,

S Sreoprmac o
Elphidium véarﬁeu}a%&m, cf,. Ammobaculites, . &

N

hard lumps. Dark green when molst." Pinnte cil
globules seen in suspension when Wasning.

Coarse Washings with large suhangular and rounded
guartz Z grains.

Medium Washings with numerous subangular and rounﬁ-iv
ed wind-polished quartz grains and a falr number o
of foraminiferal tests. Also glauconmte casts ef g
Same and some ovoid peTlets;

Fine Washings with minute foramlniTeral casts,‘

Foraminifera,- Lponides scabriculus, Anomalina glabn_
rata, A.rotula.




Imray Well contde

Sample 92.

Sample €3,

-rcramlnnfera,ehiefly as easts.

éo

1265te  Tea-green glauconitic aﬁd ﬁieééébﬁs séﬁd:i

stone, consolidated in ﬁaﬁts. Darker 1n eolcur when

moist. Water poured from Washlngs saturated with "

mute oil globulses, imparting a yelloW1sh»grean tinge:

Coarse washings with numerous subangular and reunded‘v
quartz grains and a roll@d foramvnlferal test of |
Rotalia howchini.

Medium Washings with pellets, wind~nollsheé quarts
grains, echinid spines and numerau@ tests of Fcrami/-i

&fera.

Pine Washings consist of glauconit¢c and sxderi ic

casts of minute Poraminifera and abundant,W1ca flakas;

Foraminlfera,- ?Gassidulina subglobosa, ?Discarbis %

spe (1n glauconite), Evonides scabrieulus, Retalia
howehini, Alams

: f‘ln& I’Qtu.lag cfnﬁuditmlSn

12659".  Similar to pﬁeceding. 011 globg;eé'prsf
ent in water from wasnzng. ' ks ‘

Coarse Washings contain abundant subangular te reuﬁﬁ’

ed guartz grains and tests of Fcramxﬁifera(notali&}f

and also a few glauconite pellets.

Medium dash1ngs thh numerous tests of Foramin;fera_

and also their casts in glaueonite' a&so echinoid _
spines, fragmentary. Rounded and wind-nellsaeé quart

grains are abundant and also glauconAte pellets,

Fine Washings contain numerous mica f1akns and miaute

Foraminifera,- cf.Lenticulina s§;, 655516211na sub—m

Anomalina glabrata(frecuent), Giblcides vnﬂerianns, _ﬂj
boViGtGPlGHSiSu




1mray Well contde

Sample 94. 1268'6",  Similar to the preceding, but more
consolidated. Some of the ébfter maiefial‘y19165?f
oil globules on wéshing. Durlng drylng a strong i;
bituminous odour is given off. - gt

Coarse ﬁaShings contain some subangular to rounﬁeﬂff

quartz gralns' also some shelly fragments and a

few Foraminifera(Lenticulina).

Medium Washings conbtain numerous pellets and a few

Foraminifera.

Fine Washings contain minute;Fdraminifefé; mﬁiﬁijv*f
preserved as castse SN R S %

Foraminiferas.~ Lentlcullna rotulata, L‘ arbicu- K:

laris, Rotalia howehini, Anomalina plabratae

Sample 95. 1269t'6", Tea-green friable glaucdniiic sandstone. 4
| Dark green when moists ~ s

Coarse Washings with some angular to rounded quart

grains, together with a few JaSper-like partlcles,"§§
Cylindrical and twisted ?coprolitlc bcdles common,

as glauconitic replacements. There are a few shel-i

ly fragments present, as well as tests of Cassidul’

_na and Eponldes scabrleulus.. Also the valve ef an

ostracod(Cythere)s R A V>LE”’*5Y“*5'“*%

Medium Washings with an abundance of owold and cyl-Ag

fndpleal ?coprolites. Well-rounded and wind-pol-
ished quartz grains. o S oemn T e

Fine Waghings with occasional foramlnlferal testsl*i*

and casts of same in glauuenite. An abundance ofﬁf’
minute angular euartz gralns. o -

Foraminiferae.- Lenticulina cultrata, Glandulina

laevigata, Cassidulina subglobesa;'ﬁyroidina-sol-

danii, Eponides scabriculus, Anomallna glabrata,

Cibicides lobatulus, C.v1ctorlensis, Ce ungerianus

Elphidium ehapmani

Bradhiopoda.~ Fragments,lndet.

" Ostracoda.- Cybthere spe -




Imray Well contd, A o
Sample 96. 1271'. Tea-green, médera%ei?"héfa; ‘glaucon-

Sample 97.

‘green when moiste Fine floatings w1th 011 globulesj

itlc and shelly sandrock. Dark brownish green when’ﬁ
moist. 01l globules present in water during Washinz

Coarse Washings with fragments of Gr _aea,»numercu

pleces of brachiopod shells,indet. , ané—a‘few'lari
ger Foraminifers,as Elghidil‘f" Distributed through
out the siftings are numerous subangular to rounded
quartz grains and oveoid . pellets‘,"‘ ' o

Medlum Washings contain w1nd—pol1shsd qua’tz grains,

ovoid pellets, a little mlca, sore fragments of ech,
inoid spines and numerous Foraminifera."

Fime Washings include echlnoid 3p1ne fragments, cast

of Foraminifera in glauconite and some mica flakes

and minute anguler quagtz grains:,’l: -

_}, Egonide

repandus, Rotalia howehini, Eplstomlna elegans, Anemp

Foraminifera,- Cassidulina subglobosa%l

alina glabrata, Cibicides ungerianus(c.}, c. victor- E

iensisfce), hlghidlum affe crassatum.

1272'9",  Hard glauconltlc and shelly sandstone, af
a pale tea—green colour with a yellowish tinge. D”

and eoccoliths(planktonic algae,.x!*"'“““

Coarse WaShings with a few quartz and chalcedonic parﬁ

ticles subangular to rounded, mlca flakes and Foramp

inifera( Cassidulina and ngoidlna).

Medium Washings with numerous conrolitlc bedies,

rounded and wind-polished quartz grains and’ foramin-k

iferal tests fairly abundant.’

Fine Washings with abundant minute angular quartz

grains, some chlorite and miea flakes, and casts of
foraminifera in glauconite and siderite. ‘ o
Foraminifera,- Guttulina irregularis, Cassidulina

subglobosa, eroidlna soldanli, Epcnldes scabriculus,

Cibicides victoriensis, Ce ungerianus, C'lobatulus, i

Ostracoda.~ thherella SUbtrunca\ﬁa. : R




Imray Well contd,.

Sample 98, 1274°, _ 3
roCks ﬁLs& fwesh,‘ﬁﬁré or less plaéﬁié Qﬁﬁ
urated with oily mattar.,’ Fine floatings ghew&ngb

Goccoliths and oi] glebules.f

Goarge Waghings wfth;numerdus subang“13?<$0;we1;;"
rounded grainge o ) t vf, - \ :

Medium.Wagthgs thh oaeasicnal winﬁ-oalished sﬁhes~

ieal quarty grains, some oVazd b“own anﬁ green y%l;“

lets, shally fragments ahd tests of Fsraminifera;

Eine Washings with glqucanite cast3:7f ﬁeram_aifeva'
minute quarts grains, some eveid brown and green

rellets, minute quartz splin%ers ana miea flakesa;jg

“ Fbraminifera.— Na@esaria raphanus, 6&531éulina

Subglobosa, Rotelia hawchiﬁi, Gih*eldes ungerisn.
o , _

c.
u.sf!, _}C.Victawlensi .C Sghaercldln&bul"mdes.

Sample 99, 12740, Tea~green, hard to friahle shelly gia
enitic sandy marl, nauurated Wltu Gil

Numerous oil glcbules in Llne @1Qati§g

Coarss washin?s with’ hume?eus sb@¢ly fﬁagments,

gular qusrtz graing and a ¢ew 1arge Foraminifef

(cibicides), _ s :

Hedium Washings with numércﬁs pelleus, Wind-pol¢shad
¢ miea flakes, .
.‘ guartz g}:‘alns,,,(occas.wna.g echinc¢ '49 ines mdtes@a

of Foraminifera, - :
Pine Washings with angular quart&, mica flakes and

glauconite casts 0¢ Faraxinifera. R N
Foraminifeps - caasmauna «ubg? obosa, _3_11;_______1 oldina .¢
8oldanii, Eponides kars*eni h@*alia ﬂﬁ@ﬁhﬁﬂi,4:pi-ff

stoming alegagg, gnomalina hrata,;Fibleldes

G.vactorienxix;”

ungerianus, Celcobatulus, €. refLA&enss

SL8s
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e$t on ﬁlaucanit@vw1th ail fro

I@rgy‘%eli,,at ;2?4‘ 1$fé/§§

Sample dark gze@n; with oozing ail;

éi@siié'in:bhéraeie?}‘

Semple taken Wezgﬁeé 260 grains.

Seaked in ehsﬂges of ether, fﬁ! two hanrﬁ.

RFesult, s friable glauconitic sand, weighing 2i$‘grﬁi§s;

(?gd } F.‘S., 
11/ 3;’3%. 3

Showing augroximately at ieagt 26& ail.
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- NOTES ON STRATIGRAPHICAL AND PATAFONTOLOGICAL CHARACTERS FOUND

AL IR LAY A ML AL L AR L A e e s

IN THE GLAUCONITE OIL~BEARING BEDS OF THE IMRAY WELL.

Locality and Depth.
The Imray Well lies 16 chains to the North-west of Foster's Bore.

The Glauconite bed was struck, in the Imrey Well, at 1253'3" (Reduced Level,

L

1116'3%),
In Foster's Bore the same bed was met with at 1230' (R.L. 1137%), showing

a drop from Imray's Well of 209", or a dip of 1° 71,

Relation of the Glauconite to thé overlying Micacsous Shaleg:
The glauconite bed in the Lskes Entrance field is unmistakeable in boring.

It is a hard greenwcoloured rock which differs considerably from the bed above,
typically brown and micaceous, with some scattered glauconite grains, and a
foraminiferal fauna whih is richer in species as well as in individuals as
compared with the reservoir glauconitic rock beneath.

Although there are these differences between the glauconite bed below and
the micaceous shales above, it only amounts to a partial dfl'sconformity and not
a distincet lithological break, as was recenﬁly expressed by Dr. Tieje in a

letter on the subject.

Gradustion of the two beds to theWst:

To the west of Metung, however, the two separate divisions of Micaceous
Shales and Glauconite Rock do not occur, for the ome shades insensibly into the
other} it is only by the foraminiferal fauna that the exact stratigraphical
position of the two horizons of Zone a in the vertical scale Acan be détermined.

General Composition of the Regervoir Rocks
When broken down by crushing and washing, and incidentally by making thin



-2~
s.ections, thie rock was seen to be largely made up of grains of glauconite and
some doubtful chlorite, As to the former mineral, which is by far the most ab-
undant, there is definite evidence as to many of the grains having beenlmoulded
within the ‘empty chambers of forgminifera.. Many i.nstances are seen in v;hich the
tests of foraminifera, such as Gyroidina, E isto;rnina, RofaliaAand Cibicideg, actuall,

show the glauconite within the walls of the calcareous shell, whilst polyzoa,

echinoid spines and even cavernous shell=-fragments have their interstitial pores
filled with the same dark green mineral,

To gain an idea of the composition of a typical sample from the Imray Well,
that from 1268‘6‘? was taken, as follows: The coarser washings (not passing a 30
to the inch mesh) showed 70.37%. This residuum was largely made up of irregular
glauconite fragments with abundant pellets of the same, and others of trown? colo-
phane, with a small proportion of subangular quartz grains and an occasional
foraminiferal test (Lenticulina). Medium washings (passing through a 30 to the

inch mesh) amounted to 9.259%. This congisted of glauconite casts of foraminifera,

small pellets and occasional tests.

Fine washings (passing 60 to the inch mesh) showed a proportion of 30.3'7%/

Of this about 50% was represented in casts of minute foraminiferal casts in glauce
onite and siderite, and of angular quartz and other minerals, including mica flakes,
50%. Tests for Hydrocarbons, by pure ether, on seven samples of fresh glauconite

rock from the Imray Well gave results varying from 2.47% to 19.23%.

A test was also made for hydrocarbons on the ovoid pellets and other bodies,
by pure ether., These were placed under the microscope with a power of 37 diame

eters., Viewed by both incident and oblique illumination it was seen that the
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ovoid pellets, especially those with a brownish-green colour, gave a sirong
of '
reaction in the form/a geries of concentric zones of globules of an oil nature,

whilst the cylindrical, twisted greenish bodies gave a weak response. The

test was made on a sample at 1271,

Origin of the Glamconite:

Although Glauconite is not a definite mineral species, being a hydrous
silicate of potash and ferric oxide, with a variable quantity of alumina,

ferrous oxide, magnesia and often lime, it is sufficiently distinet as to be

easily recognised, especfally in connection with gsediments that are associated
with organic remains and which have been disturbed by oceanic currents. That

they show in most cases a relationship with the tests of foraminifera, establishes

the theory that glauconite grains are formed, at least at the beginning, within
the shells of those organisms. Even when the grains have a conretioﬁary

structure, they often show within a sign of such origin, Glmbel supposed that

gases disengaged by organisms, gave rise to deposits of glauconite, and that the

hydrocarbons often associated with such deposits were also part of the same

reabt ions.

Conditions Favouring the De pogition of Glauconite:

According to Murray and Renard (see "Deep Sea Deposits®) these are "the
lower limits of wave, tidal mnd current action". In "the shallower depths
beyond this line" (the mud liné) Uthat is to say in depths of sbout 200 to 300
fathoms, the typical glauconite grains are more sbundant than in deeper water,'

The statement of these amthors, as to the absence of glauconite in littoral and

sublittoral zones, has of late been diacowsred disproved by records of Japanese
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scientists, that éhow how these glauconitic sediments can be, and have been,
formed in the estuaries of rivers. In as yet unpublished reports, on my invegte
igations of Queensland Cretacséus rocks, I have noted that glauconite occurs

sbundantly in shore-line faunas of the age of the Tambo seriess

AProb&le effect of migration of oil towards the enrichment of the Glauconite Bed!

. Trom the fact that an appreciable gquantlty of oil and wax gtill exists in

) . the strata above, in both the Micaceous Shales (Upper Oligocene) and the marls and

‘ limestones of the Miocene, in the Lakes Entrance area, it may be assumed that there
we may have a potential source of hydrocarbons which hag hitherto been overlooked.
Notwithstanding the fact that some of the oil in the glauconite bed is certainly

autochtonous, the above fact, which I have recently proved by frequen% testing, hes

. a most important bearing on the subject of the possibilities of the region as a

wholes

Particularly illuminating are the observations of W. S. Kew, on p.1l3 of his
‘ "Geology and Oil Resources of a part of Los Angeles and Ventura Counties, Calif-nv
ornia" Bull, 753 U.S. Geol, Survey, 1924, where he says, = By experiment it has
been found that capillarity may exért a considerable force in the migration of
0il, This may account for the driving out of the oil from shale into coarser
rocks where water is present, but the movement upward into the tops- of the anti-
clines required othér meens. In substance, the hypothesis is that water,which

is usually present in the strata, having a surface tension approximately three

times as great as th@.t of 0il and therefore a correspondingly greater capillary



PR

force, will drive out the oil from the finer into the coarser grained rocks that
are within the range of capillary action. This hypothesis was advocated 'by
Washburne and later was made the basis for experimentation by McCoy, who

arrived at the conclusion "that the segregation of o0il and water in openings of
ordinary oil rocks is not according to the general hydrosta’oic' jdea, but that’ the

water forces the 0il into the larger openings, regardless of elewvation orstruct= .

are." Turtker, M. J. Munn Weonsiders that the action of underground circulate
ing water, together with the capillary action of water, drives the oil as small

globules before it."

(Sgd. ) F. CHAPMAN N

31/8/38.
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CHEMICAL LABORATORIES—

Dcpartments of Agriculture, Health, and Mines,

e et T e b e

wlpot‘,
State Laboratories,

Victoria. GISBORNE STREET,
Phones F 0234 MELBOURNE, C.2. |
° | "
REPORT ON _SAMPLES Nos.M.91-100/45.
Samples coe Crude Qil.
Locality ees Imray Well - Lakes Entrance.
Sender cee H.d.Cook, .
Supervisor,
Lakes Entra,nce il Proaec‘&.
RESULTS.
Ko. Marks Depth VWater Content. »
oL o top Less than 0.5 %
oz 1 100t L L
28 2 200°* Trace
24 3 300°* Less than 0.5 %
95 4 400° Irace.
26 53 500" Less than 0.5 %,
97 6 600* 'l'race. o
28 7 700¢%
99 8 800°¢ **
100 9 200" n
Specific Gravity 80OF .
W

6oexr,

= Qo 957 -

8427

CHEMIST & ASSAYER, MINES SECTION.



F. H. CAMPBELL, D.sc. F.A.C.l. CHAMBEROFCOMMERanmLmNGs

Asgociate Institute of Patent Attorneys of

Australia 35:43 WILLIAM STREET ...,
(©] e . - -
CONSULTING AND INDUSTRIAL RESEARCH ' ’_,—’“ ) MELBOURNE, C.1 ‘»,t‘
CHEMIST P . . B
FusLe ST 17th, October 1939,
g : .
TEL. MU 4315 - s,\ : e
: ‘ \\\ . ,,a.--/f"ﬁi\'ﬁ
The Secretary, \\\\;“;%;mmglmmwwwﬁ 4

Austral 0il Drilling Syndicate,
i Temple Court,
MELBOURNE. C.le

Dear Sir,

Imray Well Water.

My’ analysis of the semple of Water from the Imray Well, submitted by you, :fﬁ .

-

resulted as follows:=

! . Imray Bore - Foster's Bore Midwest Bore = .
N - 10/15/39. 7/9/36. - 15/11/37,
: ' Parts per 10O, O 0 0. -
Total solids 138, 6 168.2
Organic & volatile solids 38.0
Non-volatile solids 147.4 130.2
- Silica - 360 1.4 9.0
' Oxides of irom & aluminium 1.0 1.5 3.2
Calcium oxide 2.1 ‘ © 062 nil
Magnesium oxide 1.1 . 1.9 S 1.0
; Chlorine 25.6. | 2347 : 46,0
- Sulphur trioxide 1.1 © Ded ‘ 1.7
“} " Alkalinity (as sodium bicarbonate) 98.5 121.8 111.5 -

A comparison of the figures in the first column with those in the second and f(ff
third indicates that th9 sample from the Imray Bore consists mainly, if not o
ii’? entirely,of ground water, The possibility of the admixture of some rain water B
cannot be excluded, but it would not seem thét the watqr eﬁtering below had

; suffered any considerable dilution.

L NN

, . - ) . Yours faithfully

RS TR R TPV PIINPOIOTE- 3% NI ST S




F. H. CAMPBELL, D.sc.. F.AC.L ' CHAMBER OF co’MMERCE BUILDINGS

Associata Inatitule of Dsaont Attorners of ' : ' 35-43 WILLIAM STREET

B MELBOURNE, C.1
CHARTERED L

CONSULTING Anz Iz:):::kml. RESEARCH ‘ : a 14th . Jun'e 1958 .
H .
PUBLIC ANALYST ' :
By
TEL. M.U. 4315

C.S.Demaine Esq.
Austral 0il Drilling Syndicate,
Temple Court,
MELBOURNE, C,1l.

Dear Sir,

Bore Core, Imray Well,

I have to report that my analysis of the sample of Bore Core B
submitted by you under the mark "Imray Well, 1253'3'! 4o 125473™"

resulted as foliows:-

" Moisture _ 22 11 per cent
oil 1,06 1
0il volatile in steam nil

The o0il obtained had the charactefistics of samples ofeoil‘from

your Foster's bore previously examined by me. .

Yours faithfully

'5}7f’/éfff;a/bﬁaﬁ§

P.S. I find that the gas samples have not been preserve

I, Coe maies
regret that these are not available, but feel sure that it will

be more satisfactory to have a freshly drawn sample examined.,

. 2 : : A ~ -
LL‘“’\"“’ \.\\k?{.

Lo ad w"

B R L = et
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AUSTRAL OIL DRILLING QYNDaCATE

NO LIABILITY -

PrﬂgT@SQ Lﬁg of ¥ew Bore known as : Y ,. |

Spudded in on April 41:1-1 1938

Day shift . ' ”
Depth of Bore
April 5th,1938
6 a.m, to 2 p.m, S
Pormation -~ Sandy yellow clay. Depth of bore

April 5th,1938
2 PoH, te 10 Ry )
Hard limestone band at 60 feet.

Width of band 1 foot % inches, -
Change of Tormation at 61 f4,3 inches.

Loose gravel. Bepth of bore

April 6th,1938
6 a.m, to 2 p.m.
Marl formation to 90 feet.

Blue grey marl at 90 feet, Depth of bore

2 p.um. to 10 p.m,

E’ormatlon blue grey marl, Depth of btéf,é

6 a.m. to 2 p.m,.

Formation Blue grey marl, })eyfth of bors
2 p.m, to 10 p.m, o
Formation blue grey marl, Depth of bore

April Sth, 1938.

Formation greyish marl, | | Depth of boz‘g
2 pem. to 10 p.m. ~ : : :
Formation grey marl, Depth of bore

pril 9th, 1938
A aoﬁi. t@ 2 P‘mg o .
Formation grey marl - , Depth of bore
2 pem. to 10 p.m,

A.;gril 11th,1938

6 a,m, to 2 p.m,

Formation from 274 to 282 feet depth srrey marl. '

Pormation gradually changing from grey marl at

282 feet to gritty shell, First indication

of polyzoal at 282 feet.

Struck pure clean white polyzoal at 300 feet.
Bepth af be:re

2 p.m. to 10 p.m

Formation polyzoal to 368 feet Gmc,hes

where formation changes to sticky grey marl,
Water from polyzoal rose to 125 feet from
gurface, }3epth of bore

April 12th, 193%8

6 a‘m_. t@' 10 lm.

The hole was balled out to allow palyzoal water
only in the hole. Samples of 6 bottles of water
taken by bailer from bottom of hole.

These bottles contain polyz al wa‘ber taken

71 £t. 9 inches,

94 ft. 6 inehes*.

118 feeti

142 feet,

. 168 feet.

188 feet.

215 f%, 6 inchesi

244 feet.

274 feet.

at end of shift

) 355 fe@%. .

368 feet,



Progress leg of E@W 3@¥$ known_ss_INRAY WELL,  Page %

from the depth at 396 feet. ' P

Sticky grey marl from %6B8feet 6 inches to 396 £+,

where drilling ceased for 8 " casing to be iaser%e&; '
A Depth of bore 3596 £t

Plecing 8% casing on rack from Wo. 4 site. ‘ -
Reaming out the hole and cleaning seme, Depth of bore 396 f£t3
Both drilling crews on day shift completed

getbing 8" casing into position and started

 inserting 8% casing in bore.

Beth drilling crews on day shift,

completed running in 8" casing with steel ghoe

on bottem, Okeaned ocut bore thoroughly.

Cemented 8" casing in at 398 feet. Cement ased

1100 1bg., Bore hole kept fvll of waler and

gealed head in position, then bore closed down.

Baster holidays %e follow. - _
The hole was deepened 2 feet before setting in &7 N
caging, meking depth of bore lined with 8% casing. =- 398 feet,

Eth

Drilling erew on day shift, Carting 6* casing.
T?e 8" casing made secure in hole with steel
clamps, -

19th, 1938,

-

April 20th, 1938.

Unscrewed 8" caging hesd from the 8* casing in

hole and found all joints watertight.

Then bailed hole dry. .

Made up a string of toocl s for drilling.

April 21s%, 1938. g 4w, to 2 pomy

Drilling out vhat cement remained in bottom of

8% casing. '

2 p.m, to 10 pom, . .

Cleaned out all cement and baijed hele dry.

Drilled to 408 feet in grey marl, - 408t 6"




Progress Log of New Bore

April 22nd, 1958 T
: | : . Depth of Bore,
6 ey to 2 p.m, . : o .

Reaming out hole and cleaning out sludge,.”
Bailed hole dry. 4081 6“ to 412'6" 412ft, 6n

2 pems to 10 pem,
Have to run water into bore to drill w1th e e ‘
Formation grey marl, A : - 425 £,

Drilling with walking beam,
“Bailed hole dry. S

April 23rd, 1938 s

Formation grey marl :
Putting water in bore to drill with. v:”

2 pen to 10 p.m.

No change in formation o e : L \
Still in grey marl, .




" Austral Oil Drilling Syndicate N.L.
PROGRESS LOG OF NEW BORE - IMRAY WELL.

April 25th, 1938
No work = Anzac Day.

April 26th, 1938 '
' 6 a.m, to 2 p.m.

476 £t to 494 ft - Formation still in grey marl,
2 p.m, to 10 p.m.
494 ft to 516 ft, = Grey marl.

April 29th, 1938.

g 6 a.m, to 2 p.m.
516 ft to 540 ft, - Formation shelly grey marl,
2 p.m. to 10 p.m. ~
540 ft to 565 ft. - Foomation shelly grey marl,
At 8 p.m. water started rising in bore.
10 p.m. Depth of water in bore was measured and
showed 100 ft water,

April 28th, 1238
6 a,m, to 2 p.m.

565 ft to 586 ft, = Formation grey merl.
7 a.m. Depth of water in.bore 355 ft.

‘ 2 p.m, to 10 p.m. ‘
586 ft to 607 ft., - Formation grey marl to 590 ft.
then changed to whitish grey samples had a very
strong odor, - Water rose to 400 ft. from bottom,

April 29th, 1938, 6 a.m, to 2 p.m.

607 ft. to 630 ft, - Formation still whitish grey
marl, Water rose to 500 ft. from bottom,

Drilling tools and bailer turned black, apparently
by formation or water encountered. (Took samples

of water)

2 p.m. to 10 p.m,
630 ft to 651 ft, - Formation still same.
VWater at same level,

April 30th, 1938 6 a,m, to 2 p.m.

651 ft. to 670 ft, - Formation whitish grey to 654,
ft. then changed to blue grey. .

. 2 p.m, to 10 p.m,
670 £t to 685 ft. - Formation blue grey marl to 673
ft., then changed to greersh marl, :
Bore hole started to cave. Water level 130 ft., from
surface,

May 2nd, 1938.

Both crews on day shift. Made up c=asing lines.

Ran in casing to 685 ft. Checked correctly with
bore measurements, Casing pulled back 6 ft. and set
in position. String of tools made up for drilling
in 6" casing. -

Sﬁeet. 4,

Depth of Bore,

516 ft,

565 ft.

651 ft.

685 ft.




IING SYNDICATE N.L.

Progress Zbg>of“ﬁéw Bore - * TMRAY" WELL,

May 3rd, 1938. 6 a.m. to 2 p.m,

Cleaned out bore set timbers for casing SPider,
spliced sandline.
Depth 686! 6" grey marl.

2 pem. to 10 p.m.
Depth 697'16"
Formation grey marl.
Casing to 689 feet.

May 14th, 1938. 6 a.m. to 2 p.m.

Depth 703 feet,
Formation grey marl.

2 p.m, to 10 p.m.
Formation grey marl.
Depth 713 feet,
Casing to 702'10"

May Sth, 1938. 6 a.m. to 2 p.m.

Depth 721'6"
Formation grey marl
Casing to 720 feet.

2 p.m. to 10 ap.m.
Depth 734 feet.
Formatien grey marl,

¥ay 6th, 1938, 6 a.m. to 2 p.m.

Depth 740 feet.

Formation grey marl to 735 feet.

Chenging to soft white limestone to 738 feet, then
Casing to 735'9%. ‘

2 pem. to 10 p.m.
Depth 752'6"
Formation grey marl.
Casing to 751'9"

Moy 7th, 1938. 6 a.m. to 12 a.m.

Depth 760 feet.
Formation grey marl.

2 p.m. to 10 p.m.
Depth 76616"
Formation grey marl.
Bailer showed a little gas and oil.

Depth of Bgre

-

686 36"

697 16"
703!
713!
72116%

7347

748"

grey marl.

752 '61!

760

. 766 1613 :




_ , ’ “Sheet 6.
" AUSTRAL OIL DRILLING SYNDICATE N.L.

Progress Log of New Bore - "IMRAY' WELL,

Depth of Bore

May 9th, 1938, 6 a.m. to 2 p.m.

Still drilling in a grey marl formation with a
little gas and oil films showing. Formation

sticky. R _
Depth of bore at end of shift 770 feet. ‘ 770 feet
an'9th. 1938. 2 p.m. to 10 p.m. ‘

there is no noticeable change in the formation

which is still showing a grey marl with a little

gas and slight oil films showing in slurry or

sludge drain. The 6" casing has been lowered

to 76616, : B

Depth of .bore now 775'6". v 77516

May 10th, 1938. 6 a.m. to 2 p.m.

Formation shows the same as yesterday grey marl.

The gas seems to be more active here as it can

be lighted on top of the bailer, but dies away after
a few seconds.

Depth of bore 781 feet. 781 feet

2 p.m. to 10 p.m,
Grey marl formation with no change in gas pressure
or oil films.
Depth 788 feet. , : 788 feet
2 N o
May 11th, 1938. 6 a.m. to 36 p.m,

The formation is grey marl. The gas is becoming

more active here that is from 788 ft. to 79016".

The gas will burn continuously on bailer and will

remain alight while bailer is being hoisted over to

sludge drain. Slurry boils over at top of bailer.

Just here the hole is caving badly and the hole

keeps filling in at bottom where there is only 10

feet of open hole below the 6" casing.

Depth now 790 ft. 6", 79016"

2 p.m. to 10 p.m, v
In grey marl to 794 where there was a change to a
hard band.to 795. This band would be about 6 inches
thick meking this band from 794 to 794'6". This
foruation appears to be a rounded small grained quartz;
samples hard to get.
Depth 800 feet. 800 feet

May 12th, 1938. 6 a.m. to 2 p.m.

Formation under the reported hard layer at 794'6" has

changed to a light grey marlwhich carries on to 803 feet.

At 803 feet, formation again changes to a whitish lime-

stone for 3 feet stopping at 806. From 806 ft. the

formation changes back to grey marl, The gas pressure

at 803 to 806 lime formation became more active here than

at above depths where gas was reported. The drilling here

became much easier and more progress made as formation

stands up better. The 6" casing has been lowered to 788'5".

0il films showing. Depth of bore now 810 feet. 810 feet.

2 p.m. to 10 p.m,- 0il films here.
The formation from 810 showing grey marl again with thin
bands of a harder formation which looks like lime as the
slurry from bailer is like a whitewash in the lamp light.




O sheet A7,

AUSTRAL OIL DRILLING SYNDICATE XN.L,

Progress Log of New Bore - nIMRAY" WELL. Depth of Bore.
May 12th, 1938, 2 p.m, to 10 p.m. jcontinued)

These slight hard lime bands occur at 812 to

814 and a 6" band at 819 to 819'6", This is
good drilling and tools come out of hole nice
and clean. Gas is still strong all time.

Depth 820 feet, . 820 feet,




' Sheet No.8.

AUSTRAL OIL DRILLING SYNDICATE N.L.

Progress Log'of New Bore - "IMRAY WELLY, :
- - Depth of Bore.

May 13th, 1938. 6 a.m. to 2 p.m.

There is no change in colour of formation.

We still call this formation grey marl, The

formation is of a crumbly nature and falls. in

a lot, even if there is only 3 feet of open

hole below the 6" casing. Gas is quieter

here, and does not light very easily on bailer

top. 0il films showing slightly.

Depth of bore 826 feet, 826 feet

' 2 p.n, to 10 p.m,
Grey marl showing all through this shift.,
Formation standing up a little better below
casing. Gas slight. 0il films noticeable
through shift,
Depth of bore 836 feet, 836 feet

May 1l4th, 1938. 6 a,m., to 2 p.m.

Very little gas showing during this shift.

Slight oil films showing. Formation same

as previous shift - grey marl. Gas started

to die away on this shift, v
Depth of bore 843 feet 6 inches. 84316"

2 p.m. to 10 p.m.
There us very little gas showing during this
shift in the bailer, but a few gas bubbles
rise and burst in slurry when bailer is dumped
or emptied in sludge drain. Faint oil films
showing. Formation grey marl,
Depth 849 16" o 849 16"

May 16th, 1938, 6 a.m, to 2 p.m.

In grey marl formation very little gas. Slight

oil films showing. Formation caves in a lot,

hard job to get enough open hole to run in another

length of casing. Casing lowered to 855'1",

Depth of bore 855'6". e 855 16"
2 p.m, to 10 p.m.

Ran in hole with core barrel and took a core at

860 to 861 ft, This core showed there is a

hard band at 860 ft. 9", to 86173, Core barrel

obtained 3 inches of this hard band after coring,

the formation cored abaye this hard band was grey

marl, The remaining 3 inches of hard band was

drilled out after the core was taken, and immed-

iately below hard band, grey marl formation continues.

Gas is very scarce through shift, very little oil

films showing. Core obtained 9 inches grey marl

and 3 inches harder band.

Depth of bore 865 feet. 865 feet

May 17th, 1938, 6 a.m. to 2 p.m;;

There is nothing to report during this shift.
Formation grey marl, Drilling progress much
better, not caving so badly. Very little gas.
0il films only slight, )
Depth of bore 874 feet, 874 feet.
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Depth of Bore

May 17th, 1938. 2 p.m. to 10 p.m.

Formation grey marl, very little gas, not
many films of oil showing during this shift.
‘7This formation caves in a lot and has to be
followed up with casing within 4 feet of
bottom. Casing to 871'10". Casing head
kept well up above floor level so as to give
plenty of room for drill to work below casing

sho@e ) ‘
Depth of bore 880 feet. 880 ft.
May 18th, 1938. " 6 a.m. to 2 p.m. |

Formation grey marl, very little gas. Caves

badly through shift. 0il films not very

prominent here. :
Depth of bore 885 ft. 6 ins. 8g5r 6"

2 p.m., to 10 pem.
Formation grey marl. Very little gas.
Formation caves badly. ' : , .
Depth 892 ft. 6 ins. 892+ 6

fay 19th, 1938, 6 a.m. to 2 p.m

Formation changes at 902 to a light green
coloured gritty marl. This drills very
good, and a little more gas is beginning
to show, Casing lowered to 890 ft. 1 in. \ .
Depth of bore 904 feet. v 904 feet

: 2 p.m, to 10 p.m.
A change of formation occurs at 904 feet to
908 feet to a greenish marl. During this ‘
change the gas became very active. When the
bailer reaches the surface the gas has lowered
the fluid in the bailer by 2 feet. The
bailer is 18 feet long. The gas burns very freely -
and has a purple colour, and the odor given off is
1ike fumes from a methylated flame. From 908 to
916 feet, the formation changes back to grey marl
which is very sticky. Casing lowered to 908'7".,
Depth of bore 916 feet. . V

916 feet.

ak 0T
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‘Depth of Bore:

20th May, 1938. 6 a.m. to 2 p.m,

Grey marl continues through this shift,’
Gas showing a little stronger in bailer.
Slight caving. The formation is stlcky.
Depth of bore 926 feet, 926 feet

2 p.m, to 10 p.m.

In sticky grey marl, still caving. Gas

is showing fairly strong here. The casing

has been lowered to 925110", This of

course shuts off the gas higher up.

Depth of bore 934’6" ' 934 6"

21st May, 1938. 6 a.m, tc 2 p.m.

‘e

The formation is the same as previous

shift, grey marl; gas is still fairly

strong here. Slight caving, no 31gns of

0il films showing. _ '

Depth 945" 6", : S 9451 4v

2 p.m. to 10 p.m,
Formation grey marl, Gas is not so strong

here. Casing has been lowered to 942' 1%,
No o0il films showing here. R

Depth of bore 956' 6%, , 956t 6+
23rd May, 1938. L 6 a.m. to 2 p.m. : )

The drill cable was changed over on this |

shift, viz. end for end. Formation is grey

marl, stlcky and caves a lot, Very little

cas showing, no oil films. Casing has been

Towered to 9591 7%, o : ,
Depth of bore 964' 6", o _ 964t 6%

2 p.m. to 10 P.m,

Sticky grey marl with very little gas.

Slight caving but = little better than prev-

iously, _ ,

Depth of bore 971*' 6", - 971 6"
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May 24th, 1938, 6 a.m. to 6 p.m.

Formation grey marl, faint showings of oil

films., Gas mild here. Hole caving a little.

Casing lowered to 976' 1". ,

Depth of bore 986 ft.- - 986 ft..

6 p.m., to & a.m,
There is no change of formation (grey marl),
little gas. Slight oil films. Casing
lowered to 992'2%. T o
Depth of bore 1,000 feet. 1,000 .1ft.

May 25th, 1938. 6 a.m. to‘é‘p;m.

From 1,000 feet, the formation gradually

changes to a darker colour just noticeable,

to 1,010 feet where formation becomes a

darker brown, looks like a micaceous clay. ‘ ‘ o

Depth of bore 1,012 6". ‘ 1,012 ft. 6 inms.

6 p.m. tb 6 a.m.
Formation brown micaceous clay. Gas burns
freely on bailer. Many oil films showing
in slurry. This. formation is very sticky

and caves badly.  Casing lowered to 1,008

feet 10 inches. ‘ . ) .
Depth of bore 1,018 feet. o 1,018 feet
May 26th, 1938. 6 ue to 2 Pem.  ~ GLoLE

Formation brown miga clay which is very siicky.

Gas is strong here and burns freely on bailer.

0il is showing freely.during this shift in sludge
drain, Casing has been lowered to 1,026 ft. 10 ins. :
Depth of bore 1,033 ft. 6 ins. . 1,033 feet 6 ins.

2 p.m. to 10 p.m. o

Formetion brown micaceous clay, Very sticky and
caves & great deal, -
Depth 1,043 feet. 1,043 ft.

May 27th, 1938. 6 a.m. to 2 pem.

In brown micaceous clay. Gas came in very strong

here 1,045, Gas burned freely in casing top.

Screwed sealed head on casing and gas pressure

rose, 20 1lbs. in 17 minutes, as shown by pressure

gauge screwed into sealed head. Water came back

into hole during this gas pressure and helped to

compress gas. Water has gone off again. The gas

flame had an orange colour and was odourless. Caught

gas samples. Casing lowered to 1,042 ft. 5 ins.

Depth of bore 1,046 feet. 1,046 feet.

2 p.m., tc 10 p.m.
Tn brown micaceous clay. Gas is still fairly
asctive through this shift., Caving a great deal.
Slight films of oil showing., Casing lowered to
1,042 feet 5 ins. -
Depth of bore 1,053 ft. 6". _ 1,053 ft. 6"

May 28th, 1938. 6 a.m., to 2 p.m.

The formation is the same in appearance as
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previous shift. (Brown mica clay); Gas
quieter here. Depth of bore 1,064 ft, 1,064 feet

May B th, 1938. 2 pom. to 10 pom.

There is no change in formation. Still ‘
in brown micaceous clay. This is sticky ' ' IR
stuff and caves in in places. Casing

lowered to 1,060 ft, 10 ins. _ :
Depth of bore 1,071 feet. : 1,071 feet




AUSTRAL OIL DRILLING SYNDICATE N,L.

Progress Log of - "IMRAY WELLM

30th May, 1938.
6 a.m, to 2 p.m.

Formation brown micaceous clay to 1073 where a hard
band was struck 1 foot in thickness. Looks like a
grey hard limestone to 1074 feet, Below this band,
brown micaceous clay continues which is very sticky.
Not so much gas here, but oil films are showing during
the last 2 feet. Hard band at 1,073' to 1074'..
Depth of bore 1079' 6% . o

2 pom, to 10 p.m.

Repairs to walking beam on machine took 3% hours.
Casing lowered to 1079' 6", Formation unchanged.
Brown micaceous clay, caves a lot, and is very sticky.
Very little gas here. Depth 1084*' 6%,

31st May, 1938.

6 a.m., to 2 p.m.

Brown mica clay to 1091 ft., then a 6" hard bami to
1091 6", TFormation is brown micaceous clay, very
little gas. Slight o0il films showing. Hard band
at 1091 ft. to 1091' 6", Depth 1095 feet.

2 p,m. to 10 p.m. -

Brown micaceous clay with a few pieces of iron pyrites
showing. Casing lowered to 1098' 1". Depth 1106 ft.
1st June, 19138, ' »

6 a.m. to 2 p.m.

Brown micaceous clay to 1113 ft. where a hard band
was struck, the band was 2' 6" in thickness. Not
much gas showing here, Hard band 1113' to 1115' 6%,
Depth of bore 1117 feet. :

2 p.m. to 10 p.m.

In brown micaceous clay to 1128' 6", Stuck a hard
band here, 1' 6" in thickness. Very little gas.
Hard band 1128' 6" to 1130'. Casing lowered to
1116* 1", Depth of bore 1130' 6.

2nd June, 1938,
6 a.m. to 2 p.m.

' Brown micaceous clay, a little darker in colour,
Casing lowered to 1132 feet. Depth 1144 ft.

1079t 6%

Depth of Bore

1984' 6"

1095

1106!

1117

1130°* 6"

1144 feet.



"2 p.m. to 10 p.m.

Sheet 14.

ADSTRAL OIL DRILLING SYNDICATE N.L.

Progreés ibg‘of—-'"IMRAY"WELZ“.

. , o Depth of Bore

2nd June, 1938. v .
2 p.m. to 10 p.m.

Formation dark brown micaceous clay. Casing lowered

to 1140. Struck hard band at 1147 to 1147'6". Another
hard band at 1155' 6" to 1156!' 6", Casing-lowered to
1150 4%, - . - .

Depth of bore 1157 feet.

j;d,June, 1938.
6 a.m. to 2 p.m.

Formation dark brown micaceous clay. Casing lowered
to 1167' 3", Depth of bore 1170 feet.

Formation dark brown micaceocus clay. Hard band at
1173 to 1173 6". Depth of bore 1183 feet.

4th June, 1938.
6 a.m. to 2 p.m.

Dark brown micaceous clay. Casing has been lowered
to 1L83' 10". Sticky formation. 1ron pyrites
showing. - )

Depth of bore 1196 ft.

2 p.m. to 10 p.m.

Formation dark brown micaceous clay. Slight oil
films showing. Also a little gas. Casing
lowered to 1201' 6". Depth of bore 1210 feet.

6th June, 1938.
6 a.m. to 2 p.m.

Formation dark brown micaceous clay. A hard band
at 1214 ft. 6 ins. to 1216 ft. Gas shows very
strong here and burns freely on bailer. 0il films
are showing better here. Had to make a repair job
to band wheel key way. Drilling délayed for 3
hours. Drilling now resumed. De th of bore

1216 ft. 6",

1157

1170 feet

1183 feet

1196 ft.

1210 ft.

1216t é"
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6th June, 1938, . o
2 p.m. to 10 p.m.

Drilling in brown micaceocus clay. Iron pyrites still

showing in this formation. Casing lowered to 1218' 1", ,
Depth of bore 1929' an, ’ S 12291 6%
7th June, 1938. ) | )
6 a.m, to 2 p.m,

Still drilling in dark brown micaceous clay to 1936'

then a hard band of 1 ft. to 1237'. Casing lowered

to 1235' 4%, |
Depth of bore 1242!' 6%, 1242 6*

2 p.m. to 10 p.m. '

Formation dark brown micaceous clay to 1252' 6" then

a change to a hard band of limestone 3" inches in thick=-

ness to 1252' 9%, A further 6 inches drilled below

this looks like the top of glauconite at 1253' 3* showing

a sandy clay and a little gas and o0il globules. .

Casing to 1235t 4%, Depth of bore 1253' 3", 12534 3¢
8th June, 1938

6 a.m., to 2 p.m, .

Cored about 9 inches beyond this 1253' 3" to 1254” and’

this core showed a greenish sandy formation with specks

of oil showing in it and a little gas also. This small

core hole made at bottom of bore was plugged up with

clay, and preparations made for reamlng 20 feet of open ' o
hole for cementing., Depth 1253 3“ 1253t 37

2 p.m, to 10 p.m, ‘

Reaming out hole with reamer for cementing. The hole
is caving and gas is showing The bore now reamed down
to 2' 6" from bottom.

9th June, 1938
6 a.m. to 2 p.m,

Reamed hole to bottom. The hole was glven a good cleen
out by bailing from the bottom of bore,

2 p.m. to 10 p.m. e
460 feet of bad rope taken off sandline spool, 500 ft.
of better rope spliced in its place, Hole further cleaned
out. A repaired casing wheel was placed back in its
position on top of derrick, '

10th June, 1938

a.,m. to 4 p.m.
Both crews on day shift cementing 6" casing in. Cas1ng
lowered close to bottom and filled up bore with water.
Dumped 12 s¥%ks. x 100 1b, cement to bottom. This Baker
dump cement bailer is 27 feet in length and 4" in diam-
eter, The bailer was filled 7 times with cement and sent
to bottom of bore. The casing was then pulled back 25 Ft,
allowing cement to fill open hole. The casing was filled
with water under a sealed head and lowered to bottom leav-

ing very little cement in casing as shown by testing with
bailer. Quickardo cement used 12 sacks. Casing cemented

at 12531 3%, o 1253 3¢
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18th June, 1938. - | Lt e
6 a,m. to 2 p.M. ‘ e : :

Bpiling out water after cement had set.
Water going away quickly.

2 p.m. to 10 p.m.

Bailed hole to bottom, then let hole- stand

for 2 hours. Ran ballor and found hole perfectly
dry. DPressed drill for ckéaning out.

20th June, 1933.
8 a.m, to 5 p.m.

Took three cores to 1260-9. Cleaned down hole
with drill and bailed dry. * .

21lst June, 1938
8 a.m, to 5.30 p.m.

Took further cores to 1266-8, Cleaned out to
bottom and bailed dry.

22nd June, 19238,
8 a.m. to 5.30 p.m,

Took further cores to 1273-6, Oleaned down to . = N
bottom with drill and bailed dry, S

23rd June, 1938. ) T ALV SR S
8 a.m. to 4 p.m. - ' T

Bailed 4% gallons of oil from bore.

24th June, 1938. A v e
8 a.m. to 4 p.m. : o L N

Bailed 63 gallons of oil from bore after standlng"

23 hours. . Crew f1x1nv up sand line.
25th June, 1258.

s.m. to 4 p.m.
Bailed 6g gallons o oil from bore after standlng S
24 hours, there being no water showing in this - '
test.

25th June, 1938 (Sat.)

Same shift on getting reamer flxed up to Team outJ
oil sands, Hole closed down after balllnp test
until Monday 27th.
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(Copy of Log)

AUSTRAT, OTL DRILLING SYNDICATE N.L. - INRAY WELL.

Elevation 135' - 16 chains N.¥. of ¥oster's Bore.

Surface to 60! - sandy yellow clay.
61t3" - hard limestone band

61;36 to 90' - loose gravel, then mafl.
90! to 274! - blue grey marl

2741 4o 282' - change to eritty shell

3eor  ® 363* - white polyzoal
368 14 n

sticky grey marl - water

398; RCésing 8" ingserted and cemented 1ﬂii
408; to 515’ - grey marl | ,.Eé
565t - water rising in well lOéii-‘éheli§ngfey marl «;;;
586t m - 355 ft. water in well"f' S D o
590* ) - grey marl B

590' to 607! - whitish grey marl o 'f" ST  “~ g:jW‘§

Water 400 to 500! from bottom

685t | - whitish crey, blue grey, tﬁéﬁ grééﬁiSﬁ?géfl
and started to cave :

Water 555 feet from bottom |
From here inserted 6" casing, follo@ing the driiiv B ;jf"j  . “'ix_ .
689t  to 734! - grey marl | | IR ' ::‘ <~¢
735; " 752;6"- grey marl to 735!, soft 11mestone then grcy mazl‘ii:
752;6" " 788t - little gas and 011 gas more active at depth o \;;l
goor . sas burnt continuousl&, cav1ng»marl - L
794t 79416%- nard bar RS ;i
820t . grey marl, 1imestone,'oi1 fi1ms i ; '1: R ‘f lé
Ferd bands 812'4% and 819! to 81914 - gas strong. RO
8361 to  84914n. caving grey méri, 0il films and éés i
Hard bands at 85019“ to 86113 ’ o 3
Core barrel used between baﬁd;, caving_badly e
874! to 89216~ caving grey marl N
916" - greenish marl, then mrev,.gas very actlve
934'6" to 1000' - grey sticky marl, caving, little ggs\and 011 £i1
1018'“ " 1071' - brown micaceous clay, very qtlcky - ges :"_
Hard bends 107314" snd 1091'6", brovm clay, little ges, end oil films,

few iron pyrites, - . oo T R ,
~ T , Ey




Imray Well (contd.)

R Herd Bands 1113'  to 1115'6"

2 )
1 W 1108140 11361657,%
" »5 1147& Toom 147'6# ﬂi
G 1155t 6 1156060 )
o " 1173t % 1173167 ~%
: T 121416 % 12161 :f

Herd Bands 1236 ® 1237! s g
o " 125'206"' " '1252;957 -

Cored - 1253t 8 1254!

preparatory to cementlﬂg 6"

: casing.
' - bottom, fllled w
' ‘ dumped 12-sacks
lifted 25% allowi
fill open-hole, -
filled to,top,

Undérgoing tests for production.
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Date

1938
June

July

Aug.

\ Sept.

THRAY WELIL

PRODUCTION RFIGURES

Gals. Qil Bailed Standing Hours

4% :

6% 23 \
6% 24 "~ no water = -
7 48 o \ B e
10 17

5% 18

5% 23

4L 24
10% 48

7 24

5 .

V4 24

4 24

by 24
10 43

5% 24

2 .

5% 24

5% 24

5% 24

‘9 and 1/3rd. 48

bz 24

5 24

5% 24 1

5 24 2

) 24 N
10 48 _Lg ;.
5 24 1
4% 24 1
5% 24 A
5 24. 2
5 and 1/5th 24 g
9% 45 9
5 24 4
4% 24 4
5 24 2
5 24 B
10 A8 6
5 24 - 2
5 24 3
43 24 3
4% 24 o
64 24 3
10% 48 12
4 24 4
4% 24 S Y
5 24 3

5 24 3
5 24 -3
9% 24 12
5% 25 4
5

2%

3

4

6%

4%

5%

5

5




> . _2-
Nate Gals.Qil Bailed Standing Hours Pints Water
Sept 3 5 24
P 105 48
6 5% 24
7 4 17
8 5% 24 -
9 4% 24
10 b+ 17 S
12 11% 43 : e
13 4 24 1 L e
14 6% 24 3
15 51 24 2
16 5% 24 1
17 5 24
19 104 43 .2
20 5 24 o
21 5% 24 1
22 5L 24
23 43 24 1
24 5. 24 2
26 10+ 48 4
27 54 24
28 5% 24
29 5+ 24
30 5 24 1
. Oct. 1 4% 22 -
' 3 1% 50 3
4 5% 24 3
5 5 24 1
6 4% 24 1
7 5 24 ':
3 5 24 3
10 10% 48 1
11 5 24 E
12 5 24 - =3
.3 5 24 35
14 54 24 3+
15 5 24 5
17 10% 48 1
18 5% 24
1 5% 24
20 5% 24
21 5 24 1
. 22 5 04 1
24 122 48 1
25 5 24 i
26 5 24 3
27 53 24 1
28 435 24 1
29 5 24 1
31 9 48 1
Nov. 1 5 24 %
2 5 24 -;7
3 5 24 )
7 182 92 1
] 5 24 .
9 5% 24 5
10 5 24 %« ,
14 19 92 15
15 6 28 5
16 5 24
17 5% 24 )
21 18% 90 3
22 6% 28 T
23 5% 24 Bl
24 5 24 Ed
28 18+ 92 12
29 5 24 2
30 5%

=
SN
N




1939
Jan.

Mar.
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DEPARTMENT OF SUPPLY AND SHIPPING. R &6
BUREAU ‘OF_MINERAL RESOURCES. A

Report No. 1945/3l- Pla Plans Nos. 123L t0 123é'in@1ﬁ§iv6;'{

THE DETERMINATION OF RESERVOIR'PRESSURE FROM LIQUID LEVEL DﬁTA IERKY
AND PILOT BORES - LAKES ENTRANCE.

The pressure of the 11qu1d, or reservoir pressure,35
Wlthln the glaucconitic sandstone at Lakes Entrance has been
of o0il which typify the field have been attributed by some
observers to low reservoir pressure. Reservoir pressure,
however, is only one of a number of factors upon which the
rate of yield depends. Other factors of egual 1mportance :
are the permegbility of the producing formations and vls-’
cosity of the fluids produced.

' However, it was not until the Imray bore had'been
drilled by Austrel 0il Ltd. that any satisfactory evidence
- was obtained which permitied a true estimate of reservoir
pressure being made. In this bore, glauconitic sandstone’
was entered at 1253 feet from the surface and drilling was
stopped after 21 feet of glauconitic sandstone had been
‘ penetrated. It is probable that 10 to 20 feet of sandstone’ R
separates the bottom of the bore from the artesian water ‘ B
horizon. The sandstone provides an effective barrier to the e
ingress of water from the latter horizon. - The borée is cased
from the surface to the top of the glauconitic ‘sandstone wherée
it is seated in cement, and all aquifers above the sandstone '
are sealed off,. : o : -

Balllng tests showed that the 23 feet of glaucon—
itic sandstone exposed yielded a daily average of approxim-‘
ately 31 pints of oil and 9 pints of water., ‘Later, the -
liguid ylelded was allowed to accumulate in the bore casing
and at intervals over a period of some 24 months, the llquid
level was recorded. The curve in Fig. 1 shows the Iigquid
level (H) plotted against time in months. ~The values used
have been taken from a similar eurve publlsheﬁ 1n The Pet-
roleum Times (1). Ca

It will be observed that the rate of rlse, fer 1n
. stance the rise per month, decreased as time went by - this
decrease beeomlng more apparent towards ‘the end of the test
period. It is evident that the curve is tending asymptot-
ically towards a value of H of the order 1200 to 1400 feet,
at which value the back pressure provided by the liquid o
column would be sufflclent to prevent the flow of ligquid
from the reservoir. In other words, the back pressura would ’
- be equal to the reservoir pressure. ~ o

A particular method of plottlng enables a'reasen— '
ably accurate estimation of reservoir pressure to be made

from such & curve as Fig. 1 without the necessity of waiting
until the liquid level reaches its finel value., As this .-
method will be applied to dateé™from the Pilot bore as well -

as Imray, its description will be delayed until the Pilot ‘
bore and the data obtained :Ln tests conducted on it are aes-% :

eribed,

‘The Pllot bore is the most recent 1n the La?es AN E
Entrance district and was under close observation from its -
ineceptions. It was drilled primarily to obtain information
of the yield from water-bearing formations which“the nearby
shaft would penetrate, but, as has been described elsewhere
- (2), it provided valuable information sbout the oil and
water ylelds from the glaueonltlc sandstone. : ’

[




The bore is cesed with five’ inch casing from the ~ -

surface to the top of the glauconitic sandstone at 1196 feet,
into which it is firmly cemented. Before proceeding with-the
drilling of the glauconitie sandstone, bailing tesis proved - -
that the cement provided a tight seal and no water entered
the casing from formations above the glauconitic sandstone. -
This was of utmost importance to the subsequent bailing tests
as it could be assumed that any fluid entering the bore after
sections of the glaueconitic sandstone had been drilled came
from the glauconitic sandstone exposed. k , ‘

~ The glauconitic sandstone was drilled in steps of =

approximately two feet and bailing tests were made after ‘
each successive two foot section was drilled., Drilling was
suspended when 22 feet 10 inches of glauconitic sandstone
had been penetrated. After the necessary bailing tests had
been completed, the liquid yielded by the section of glau-
conitic sandstone was allowed to accumulate in the bore and.
daily records were kept of the height of the liquid column-
as it rose in the casing. ’ - : C S

The height was found by lowering the bailer into
the bore to a predetermined depth = withdrawing it-and noting
the position of the liquid coating on the bailer. With ex~
perience it was possible to determine in advance the depth to
which the bailer should be lowered so that it penetrated this-
liquid by a matter of only two or three inches. A correction
was applied to the ligquid height to &llow for the ligquid dis-

placed by the bailer. The test was cbndueted over a period
of 65 days the final height of the liquid column being 513
feet 10 inches, o S

The liquid heights are shown in Fig. 2 plotted = -
against the time in days. Because of the shorter time used
in this test, the falling off in the rate of rise with time
is not so marked in this curve as it is in the corresponding -
curve (Fig. 1) for the Imray test, but a comparison with the -
straight line drawn through the origin and tangential® to the
curve at the origin demonstrates the decline in the rate of
rise with time. . : LY LT - E

o _ Determination of Reéervoir Pressure frém”LiQﬁid?LeéelEDéiaQ'%i

‘Time and the liquid level are Telated to one another
by the following relationships:- (3) ' : .

¥get _ _ . He - H - - - {1y
a l9ge He ~ Hi - (-) o
where y = density of liquid column. -~ -
r = gravitational constant. . - = . T
¢ = productivity index which is a constant for
. the bore. T - '
t = time : : R -
a = area of cross section of bore casing.- - . 0
He = liquid height corresponding to reservoir pressure.
H = liquid height at time . e oo -
Hi =

liguid height at time zenqﬁ o

Equation (1) may be expressed ast-

t = K110€1046He -H) === C?)’f;}{7ijlr3?%?

i.e. if values of t are plotted against corrésponding velues of =

logyo (He-H), the curve will be a straight line with a slope ©
where tan © = K, o LT TR IR

In the examples under consideratioﬁ,‘the7v§iﬁe'dfiﬂe?ié,‘;5'5

unknown, but equation (2) provides a means: of -determining it.

This can be done by a method of trial and error. Various values
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".of He are assumed and curves derived from equation (2) are plotted.
The correct value of He will give a straight line, whereas the
eurves for other values of He will depart from the straight line.
In the case of the Imray bore, a set of such curves is shown in
Fig. 3. Values of He range from 1200 feet to 1400 feet. It will
be observed that the curve for He = 1250 feet is the closest to
a straight line of those shown. A closer approximation could be
found by choosing intermediate values of He, but as will be shown
presently in connection with the results from the Pilot bore, the
value of He which gives the closest approximation to a straight
line can be found by another method. ’

The set of ecurves for the Pilot bore, corresponding to -
those in Fig. 3 for Imray, are shown in Fig. 5. Selected values
" of He range from 800 feet to‘aooo feet-f;,,

A départure from a straight line is'éiéarly é?iasﬁf in
the curves for He = 800 and 1000 feet and is present, but not -
very obvious in some of the other curves.

The choice of the most probable value of He, i.e. the
value that gives the closest approximation to a straight line,
is not at all evident from these curves, but a value has been
arrived at in another way, which has also been applied to the

Imray results. .

. ’ ' A set of values typical of those used‘i‘n ?10tting the
curves in Fig. 3 and 5 are tabulated below:-
Imray Bore. ‘ '
Time , H | He = 1200 feet, . S
(months) feet "He - H log. .(He — H) d. 1log (He - H) Departure From
. : . 10 7 - . . mean .
0 240 960 = 2.9823 | N
: , : . 2713 L0961
5 686 51k 2,7110 )) L
o Je3045 1 .0629.
10 oL5 255  2.4065 LT
15 1080 120 2. 0792 , ’ ~
L4499 - +1320
20 . 1162 38 1.5798 . |

(Mean value)  (Totel)

The ratio of total departure to mean d.log (He-H) =
.5211: «90 and will be called the departure function. }

. 3674 . »
Departure functions have been determined for each

value of He for both the Imray and Pilot bores, and they are

tabulated below. , . S ' :

Imray Bore. ' " Pilot Bore.
He (£t.) Dept. function He (£t.)  Dept.function
1200 .90 80 .8
1250 .175 | 1000 | .35
21300 .20 1200 136
1100 .70 1400 .106
v 1600 | 138 .

1800 L «175
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When the departure function is a minimum the curve of
equation (2) will more nearly approximate a straight line than
for any other value of He. ' o

The departure functions are plotted against the
sppropriate values of He., In the case of the Imray bore, this
curve is shown in Fig. 4. It has a minimum value at approx-
imately He = 1270 feet. '

The corresponding curve for the Pilot bore is shown
in Pig. 6. It has a very broad minimum as one would expect from
the nature of the curves in Fig. 5. It extends from approx-
imately 1280 feet to 1380 feet with a mean of 1330 feet.

The values of He obtained for the Imray and Pilot bores
are 1270 feet and 1330 feet respectively. The average density of
the fluid in the Imray bore was 0,99 and in the Pilot bore 0,97.
The pressures corresponding to these values of He are respective-
ly 550 1b/sq. inch and 560 1b/sqg. inch. These pressures gre
very close to the estimated artesian water pressure of 600 1b/sg.
ineh and it is reasongble to assume that reservoir pressure is
identical with artesian water pressure. :

This seems a rational result in view of the fact that
none of the bore logs examined or bore cores tested for perm-
eability suggests the presence of an impermeable leyer between
the artesian water horizon and the glauconitic sandstone such as
would of necessity be present if reservolir and artesian waters
pressure were substantially different. " :

In many of the bore logs the cores when brought to the
surface have been described as being "dry". There is an inference
in such a description that the pore spaces in the cores are in--
completely saturated with liquid. If this is so, then the pores
must contain gas at a pressure equal to reservolr pressure and
one would expect, as a consequence of its very low viseosity rel-
ative to water and oil, & gas yield of a magnitude whiech would
be immediately apparent. The amount of gas escaping from Imray
and the Pilot bore is, however, of a negligible guantity. -

It is the writer's belief that the pore spaces in the
glauconitic sandstone are completely filled with ligquid, this
liguid being in contact through the pores of the rock with the
water in the artesian horizon and in consequence, the liquid in
the glauconitic sandstone (the reservoir) has a pressure compar-
gble with that of the artesian water. ‘ .

If, as is implied above, the glauconitic sandstone is
completely saturated with liquid and the reservoir pressure is
of the order of 600 1b. per sg. inch, it may seem surprising
that so little liquid is yielded by the glauconitic sandstone.
The writer believes, however, that the known physical properties
of the glauconitic sandstone provide an explanation.

The rate at which a bore hole will produce liquid
depends upon the reservoir pressure and the permeebility of the
producing formation, other faectors being constant for any given
bore hole. If a reservoir pressure of approximately 600 1b. per
sq. inch exists, then the low yield rate is apparently due to =~ -
extremely low permeability.

Tests of permeability on samples of glauconitic sand-
stone from 1255 feet to 1291 feet in the No. 10 bore (4) gave an
average value of approximately 2.2 millidereies for dry samples.
This section of No. 10 bore corresponds to the glauconitic sand-
stone exposed in the Imray and Pilot bores. This figure, however,
of 2.2 millidareies would be considerably decreased by the pres-
ence of water es was shown in a number of tests conducted for the
purpose of ascertaining the magnitude of this effect. It was
shown (5) that in certain types of glauconitic sandstone, the
effect was more marked than in others. For instance, samples




‘ . - water' and swelllng.

. liquid level measurements were carried out by the drlller ‘ﬁﬁr :

3 - . ’ g . 5. . E ;-}.Ak._.. "-l‘ - ) ;'-::“‘ ,: ) : /5 :‘_.':
.ﬁ'rom 1277 - 1278 feet showed an average decrease of 2.14 per Gent.

in permeability for 1 per cent. water saturation, while samples

from 1291 -~ 1300 feet showed an average of only’ 0 73 per cent

decrease per 1 per cent. water saturatlon.’

c

It is believed that in the latter case the deerease

may be due entirely to the reduction in the cross-section of the i
interstices between the grains due to water eﬂherlng to the grains.”
- In the former case, however, the effect appears to be too great LT
to be ‘explaimed in this fashion and an alternative eXplanation is
offered, namefy, that some of the material comprising the sand-

stone takes up water and swells, and that this swelllng is’ part-

ly reSponsible for the decrease in permeability.

' Garrison (1939) in an artlcle on the surface ehemlstry EC
of clays and shales describes the swelling which can oceur when T
certain minerals take up 'plahar water' by the agency of weak
electrostatic forces on the tops and bottoms of flat plates of
micaceous minerals. Bentonite exhibits an extreme case of this
swelling. The swelling of deep shales from which the planar = -
water has been pressed out by the pressure of overburden is abti-
ributed to the re-entry of planar water. If favourable minerals
are present in the glauconitic sandstone the abnormal - rednction4
in permeabllity may be due to sueh.mlnerals taklng un plagi '

=

N Sandstone of‘the kind representea.by the samples from
1277' - 1278' would tend to have very low permeebility at mod-
erately high water saturations. It is believed that the sand-
stone exposed in Imray and the Pilot bores is of this kind. The
latter kind are typical of the section 1294 - 1300 feet in No. 10
bore. Sandstone of this latter kind could be éxpected to have
appreciable permeability at high water saturations and thus yield
apprecisgble quantities of water as was found to be the case" When
they were penetrated in the No. 10 bore. :
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THE DETERMINATION OF RESERVOIR. PRESSURE FROM LIQUID LEVEL DATA,

AND PILOT BORES. — LAKES ENTRANCE.

The pressure of the liquid, or reservoir pressure,
within the glauconitic sandstone at Lakes Entrance has been
the subject of conjecture in recent years and the low yields
of 0il which typify the field have been attributed by some
observers to low reservoir pressure. Reservoir pressure,
however, is only one of a nunber of factors upon which the
rate of yield depends. Other factors of equal importance
are the permeability of the producing formations and vis-
cosity of the fluids produced. '

However, it was not until the Imray bore had been
drilled by Austral 0il Ltd. that any satisfactory evidence
was obtained which permitted a true estimate of reservoir
pressure being made. In this bore, glauconitic sandstone
was entered at 1253 feet from the surface and drilling was
stopped after 21 feet of glauconitic sandstone had been
penetrated. It is probable that 10 to 20 feet of sandstone
separates the bottom of the bore from the artesian water
horizon. The sandstone provides an effective barrier to the
ingress of water from the latter horizon. The bore is cased

from the surface to the top of the glauconitic sandstone where

it is seated in cement, and all aguifers above the sandstone
are sealed off. ~

Bailing tests showed that the 23 feet of glaucon-
itic sandstone exposed yielded a daily average of approxim—
ately 31 pints of oil and 9 pints of water. Later, the
ligquid yielded was allowed to accumulate in the bore casing
and at intervals over a period of some 24 months, the liguid
level was recorded. The curve in Fig. 1 shows the liquid
level (H) pnlotted against time in months., The values used
have been taken from a similar curve published in The Pet-
roleum Times (1). :

It will be observed that the rate of rise, for in-
stance the rise per month, decreased as time went by - this
decrease becoming more apparent btowards the end of the test
period. It is evident that the curve is tending asymptot-
ically towards a value of H of the order 1200 to 1400 feet,
at which value the back pressure provided by the liguid
column would be sufficient to prevent the flow of ligquid
from the reservoir, In other words, the back pressure would
be equal to the reservoir pressure.

A particular method of plotting ensbles a reason-
ably accurate estimation of reservoir pressure to be made
from such a curve as Fig. 1 without the necessity of walting
until the liquid level reaches its final value. As this
method will be applied to date“from the Pilot bore as well
as Imray, its description will be delayed until the Pilot
bore and the data obtained in tests conducted on it are des-
cribed, ' -
The Pilot bore is the most recent in the Lakes
Entrance district and was under close observation from its
inceptions. It was drilled primarily to obtain information
of the yield from water-bearing formations which the nearby -
shaft would penetrate, but, as has been described elsewhere
(2), it provided valuable information sbout the oil and
water yields from the glauconitic sandstone.

IMRAY
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The bore is cased with five inch casing from the

" surface to the top of the glauconitic sandstone at 1196 feet,

into which it is firmly cemented. Before proceeding with the
drilling of the glauconitic sandstone, bailing tests proved
that the cement provided a tight seal and no water entered
the casing from formations above +the glauconitic sandstone.
This was of ulmost importance to the subsequent bailing tests
as i1t could be assumed that any fluid entering the bore after
sections of the glauconitic sandstone had been drilled came
from the glauconitic sandstone exposed.

, The glauconitic sandstone was drilled in steps of
approximately two feet and bailing tests were made after ‘
each successive two foot section was drilled. Drilling was
suspended when 22 feet 10 inches of glauconitic sandstone
had been penetrated. After the necessary bailing tests had
been completed, the liquid yielded by the section of glau-
conitic sandstone was allowed to accumulate in the bore and
daily records were kept of the height of the liquid column
as 1t rose in the casing.

The height was found by lowering the bailer into

the bore to a predetermined depth - withdrawing it and noting
the position of the liquid coating on the bailer. With ex-
perience it was possible to determine in advance the depth to
which the baller should be lowered so that it penetrated this
liquid by a matter of only two or three inches. A correction
was applied to the liquid height to s&llow for the liquid dis-
placed by the bailer. The test was conducted over a period
of 65 days the final height of the liquid column being 513
feet 10 inches,

The liquid heights are shown in Fig. 2 plotted
against the time in days. Because of the shorter time used
in this test, the falling off in the rate of rise with time
is not so marked in this curve as it is in the corresponding
curve (Fig. 1) for the Imray test, but a comparison with the
straight line drawn through the origin and tangential to the
curve at the origin demonstrates the decline in the rate of
rise with time.

Determination o;;Resefvoir Pressure from Liquid Level Dats.

Time and the liquid level are related to one another
by the following relationship:- (3)

yget _ _ He - H - - - - (1
a -~ " 1% Fe T (1)
where y = density of liquid column.
g = gravitational constant.
¢ = productivity index which is a constant for
. the bore. ,
t = time
a = area of cross section of bore casing. o
He = liguid height corresponding to reservoir pressure,
H = liquid height at time t. :
Hi = liquid height at time zero.

Equation (1) may be expressed asi-
t = K log, (He - H) - === (2)

i.e. if values of t are plotted against corresponding values of
logyo (He-H), the curve will be a straight line with a slope ©
where tan © = K, .

In thé examples under consideration, the value of He is
unknown, but equation (2) provides a means: of determining it.
This can be done by a method of trial and error. Various values
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> of He are assumed and curves derived from equation (2) are plotted.
The correct value of He will give a straight line, whereas the
curves for other values of He will depart from the straight line.
In the case of the Imray bore, a set of such curves is shown in

FPig. 3., Values of He range from 1200 feet to 1400 feet. It will

be observed that the curve for He = 1250 feet is the closest to

a straight line of those shown. A .closer approximation could be
found by choosing intermediate values of He, but as will be shown
bresently in connection with the results from the Pilot bore, the -
value of He which gives the closest approximation to a straight
line can be found by another method. . \

The set of curves for the Pilot bore, corresponding to

those in Fig. 3 for Imray, are shown in Pig. 5. Selected values
" of He range from 800 feet to 2000 feet.

A departure from g straight line is clearly evident'in
the curves for He = 800 and 1000 feet and is present, but not
very obvious in some of the other curves.

The choice of the most probable value of He, 'i.e. the
value that gives the closest approximation to a straight line,
is not at all evident from these curves, but a value has been
arrived at in another way, which has also been applied to the
Inray results. : '

A set of values typical of those used in plotting the
curves in Fig. 3 and 5 are tabulated below:-

» Imray Bore.
" Time - H ‘He = 1200 feet. ‘ : A :
(months) rfeet W = H Tog (He = H) & log (He -"H) Departure From
: 10 ' mean :
(0] . 2140 960 2.,9823 . : :
: . .2713 - L0961
5 686 514 2.7110 ) o e
10 945 255 2,4065 ] ‘ o
. .3273 . olo1
15 1080 120 2. 0792 , o
| | 490k .1320
20 - | 1162 38 1.5798 |
b . . . v « 3674 « 3311

(Mean value) (Total)

The ratio of total departure to mean d.log (He-H) =
.§gll= «90 and will be called the departure function. .

. 3674 . '
Departure functions have been determined for each

value of He for both the Inray and Pilot bores, and they are

tabulated below. ‘ ' . '

imray Bore. ] Pilot Bore.
He (£t.) Dept.function He (ft.)  Dept.function
1200 . .90 - 800 - | .81
1250 .175 | 1000 : .35
21300 . 20 | 1200 .136
15,00 .70 1400 - | .106
. 1600 .138 .
1800 .175

2000 c24h
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When the departure function is a minimum the curve of
equation (2) will more nearly epproximate a straight line than
for any other wvalue of He. ’

The departure functions are plotted against the
appropriate values of He. In the case of the Imray bore, this
curve is shown in Fig. 4. It has a minimum value at approx-
imately He = 1270 feet.

The corre8ponding curve for the Pilot bore is shown
in Fig. 6. It has a very broad minimum as one would expect from

" the nature of the curves in Fig. 5. It extends: from approx-

imately 1280 feet to 1380 feet with a mean of 1330 feet.

The values of He obtained for the Inray and Pilot bores
are 1270 feet and 1330 feet respectively. The average density of
the fluid in the Imray bore was. 0.99 and in the Pilot bore 0.97.
The pressures corresponding to these values of He are respective-
1y 550 1b/sq. inch and 560 1b/sg. inch. These pressures are
very close to the estimated artesian water pressure of 600 1b/sq.
inch and it is reasonable to assume that reservoir pressure is
identical with artesian water pressure, ‘

This seems a rational result in view of the fact that
none of the hore logs examined or bore cores tested for perm-
eability suggests the presence of an impermeable layer between
the artesian water horizon and the glauconitic sandstone such as
would of necessity be present if reservoir and artesian waters
pressure were substantially different.

In many of the bore logs the cores when brought to the
surface have been described as. being "dry". There is an inference
in such a description that the pore spaces in the cores are in-
completely saturated with liquid. If this is so, then the pores
must contain gas at a pressure egqual to reservolr pressure and
one would expect, as a consequence of its very low viscosity rel-
ative to water and oil, a gas yield of a magnitude which would
be immediately apparent. The amount of gas escaping from Imray
and the Pilot bore is, however, of a negligible quantity.

"It is the writer's belief that the pore spaces in the
glauconitic sandstone are completely filled with liquid, this
liquid being in contact through the pores of the rock with the
water in the artesian horizon and in consequence, the ligquid in
the glauconitic sandstone (the reservoir) has a pressure compar-
gble with that of the artesian water.

If, as is implied above, the glauconitic sandstone is
completely saturated with liquid and the reservoir pressure is
of the order of 600 1lb. per sq. inch, it may seem surprising
that so little liquid is yielded by the glauconitic sandstone.
The writer believes, however, that the known physical properties
of the glauconitic sandstone provide an explanation.

The rate at which a bore hole will produce liquid
depends upon the reservoir pressure and the permegbility of the
producing formation, other factors being constant for any given
bore hole. If a reservoir pressure of approximately 600 1b. per
sqg. inch exists, then the low yield rate is spparently due to
extremely low permeability. ‘

Tests of permeablility on samples of glauconitic sand-
stone from 1255 feet to 1291 feet in the No. 10 bore (4) gave an
average value of approximately 2.2 millidarcies for dry samples.
This section of No. 10 bore corresponds to the glauconitic sand-
stone exposed in the Imray and Pilot bores. This figure, however,
of 2.2 millidarcies would be considerably decreased by the pres-
ence of water as was shown in a number of tests conducted for the
purpose of ascertaining the megnitude of this effect. It wes
shown (5) that in certain types of glauconitic sandstone, the
effect was more marked than in others, For instance, samples
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from 1277 - 1278 feet showed an average decrease of 2.4 per cent.
in permeability for 1 per cent. water saturation, while samples
from 1291 - 1300 feet showed an average of only 0.73 per cent.
decrease per 1 per cent. water saturation.

-

It is believed that in the latter case the decrease
may be due entirely to the reduction in the cross-section of the
interstices between the grains due to water adhering to the grains.
In the former case, however, the effect appears to be too gresat
to be explaimed in this fashion and an alternative eXplanation is
off'ered, namely, that some of the material comprising the sand-
stone takes up water and swells, and that this swelling is part- -
ly responsible for the decrease in permeability.

Garrison (1939) in an article on the surface chemistry
of clays and shales describes the swelling which can occur when
certain minerals take up 'planar water' by the agency of weak
electrostatic forces on the tops and bottoms of flat plates of
micaceous minerals. Bentonite exhibits an extreme case of this
swelling. The swelling of deep shales from which the planar
water has been pressed out by the pressure of overburden is att-
ributed to the re-entry of planar water. If favoursble minerals
are present in the glauconitic sandstone the abnormal reduction
in permeability may be due to such minerals taking up 'plang
water' and swelling. ' _ G

Sandstone of the kind represented by the samples from

11277 - 1278' would tend to have very low permeability at mod-

erately high water saturations. It is believed that the sand-
stone exposed in Imray and the Pilot bores is of this kind. The-
latter kind are typlcal of the section 1294 - 1300 feet in No. 10
bore. Sandstone of this latter kind could be expected to have
eppreciable permeability at high water saturations and thus yield
appreciable gquantities of water as was found to be the case when
they were penetrated in the No. 10 Dbore. :
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" Notes on Gippsland Oil Bores

By I. C. H. Croll, B.Sc.

GOVERNMENT BORES.

Sinee the beginning of 1940 the Victorian and Com-

monwealth Governments have extended the exploratory
drilling campaign for oil by completing three bores in
the Parish of Colquhoun, whilst two others are in pro-
gress in that parish and one in the Parish of Beng-
worden South. The three completed bores yielded a
great amount of valuable geological information, as
they were all in regions which had not previously been
drilled, and help to fill in gaps in the knowledge of
{he structural conditions of the distriet between Lakes
Entrance and Metung.  The accompanying west-east
section A-B includes two of these bores, Nos. 3 and 4,
and indicates how the information gained from them
links up with the data from No. 1 Point Addis bore
at Metung and No. 1 Kalimna bore at Rigby Island
(see Records of Boring Operations 1923-30, pp. 116
and 117). It should be noted that the relation of the
vertical to the

horizontal scales is 6.6: 1, and that after .

allowing for this considerable exaggeration the sur-’

faces of stratigraphic divisions are relatively flat. As
the section is along the strike of the beds this is not
surprising, but it does indicate how remote is the
possibility that faulting has occurred along the direc-
tion of the dip, as has been claimed.

parisn
D0UNISry

APAR!SH oF BUMBERRAH

PARISH s of COLQUHOUN

Clores from each bore were sent to the Commonwealth
Palacontologist at Canberra, and summaries of her
reports, where available, arc given below. As tho
purpose of the bores was primarily to obtain a more
complete knowledge of the physical properties of the
glauconitic series, the samples of this material were
sealed on recovery, and are being tested for porosity,
permeability, saturation, and lithological details.

No. 3 Bore, NUNGURNER.

This bore is situated on the shore of Reeves
(Lake King), about 20 chains north-easterly of the
KNungurner jetty, in the township of Nungurner. No
drilling difficulties were encountered until the top of
the glauconitic sandstone series was reached at 1,434
feet, when the depth and hard drilling made progress
very slow.  The series comparable with the oil-bearing
beds at Lakes Entrance proved to be only a few feet
thick, and was succeeded by bands of a very hard sand-
stone containing some glauconite. It is not unreason-
able to regard this hard sandstone as part of the glau-
conitic series, rathier than to make a separate sub-
division of it or to include it with the Lower Oligocene
beds with which it has no affinity, and it has been shown
on the section in that way. A similar hard sandstone

Channel

& NO3 BORE 5 9 vl ,,.vdo', B
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was recorded beloy the typical glauconitic bed ut the
Gippsland  Oil Company’s No. 1 bore (see below).
The Commonwealth Palacontologist has determined the
following sequence in the Nungurner bore:—

TLower I’liocene .. .. 1007243
Upper Miocene o 243'-283'
Middle Miocene 983'-706"

Lower Miocene .. .. 706’-1,112’
Upper Oligocene, micaceous series 1,114'-1,4347
Upper Oligocene, glaucenitic_series 1,434'-1,454'

The limit of the plant was reached at 1,454 feet, and
the equipment was moved to a new site near Kalimna,

where No. 6 bore is in progress.

No. 4 Bore, Laxes ENTRANCE.

The Commonwealth-owned deep-drilling plant_was
shifted from Sperm Whale Head to a site at the Pilot
Station on the eastern side of the entrance to the lakes
(see plan), and drilling commenced early in 1940. A
complete sequence of Tertiary beds was passed through,
and the Commonwealth Palaeontologist has reported as
follows :—

Pleistocene and Upper Pliocene .. to 100’
Lower Pliocene .. 100°-160"
Upper- Miocene 174"
Middle Miocene 184’798’

799’-1,140’
1,150"-1,421
1,421'-1,444'

Lower Miocenc .. ..
Upper Oligocene, micaceous series
Upper Oligocene, glauconitic series
Lower Oligocene .. ..
Basement (granite) . .. 1,508
Several samples in the lower parts of this bore were
of sufficient interest to warrant having sections cut
for microscopic examination. At 1,425 ft. 6 in. the
. material is a greyish green glauconitic gandstone con-
-~ taining abundant loose and rounded pellets of limonite.
A freshly fractured face of the sample has the appear-
ance of high porosity, due to the limonitic pellets being
so loose and dropping out, but the rock is probably ne
more porous in bulk than that from the bores further
north and north-east.  In thin section (No. 43,586)
the material is seen to consist of abundant sharply
angular quartz grains less than 0.1 mm. in diameter and
some biotite set in a granular aggregate of dull green
glauconite, together with circular_or oval pellets of
—

Tl omasl

Glauconitic sandstone 1.425 ft. 6 in.,
! No. 4 bore, Parish of Colguhoun.
Angular quartz grains seb in
; glauconitic matrix. Note round-
' ed pellets of limonite (L)-

6 in.,
quhoun,

rd

1,484/-1,498"
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Hard, siliceous limestone at 1,155 ft.
No. 5 bore,
showing rounded segra-

tiqn of glauconite enclosing frag-
ments of quartz.

Jimoenite which have a maximum diameter of 1.5 mm.
Some of these pellets appear to be homogencous, whilst
others have formed hy the deposition  of concentric
layers of limenite round grains of biotite. In only
one respect does this material differ to any extent from
that recorded in other bores in the district, and that
is in the comparative abundance of foraminifera, of
which Mr. W. J. Parr has been able to determine at
Jeast six gcncra——Globigcrina, Cibicides, Pullenia,
Elphidium, Eponides, and Bolirina.

The core from 1,4917-1,494 consists of a soft
yellowish brown ironstone almost cntirely made up.
of replacements of organic remains.  In thin section
(No. 43,607) the organic remains appear as limonitic
replacements of parts of polyzoa, foraminifera, shells
and echinoid spines, set in a matrix of siderite and
caleite. At 1,494 feet (section 43,609) the rock is a
ferruginous sandstone and organic remains are rare.
Quartz grains occur in two distinet groups—fairly
abundantly as small angular fragments less than
0.1 mm. across, and sparingly as sub-angular or oval
grains ranging from 0.5 to 1.5 mm. in diameter.
Limonite is moderately abundant, both interstitial and
in the form of the concentrically coated pellets, and
other minerals present include small amounts of glau-
conite, biotite in various stages of alteration to chloritic
material, highly decomposed felspar, and fragments of

granite, all set in a sideritic and calearcous matrix.
-,

The bore entered solid granite at 1,508 feet, and &
piece of core 3 inches long was obtained before drilling
was suspended at 1,508 ft. 6 in. (section No. 43,612).
The rock has a mottled appearance, due apparently to
the pink colour of the orthoclase felspar and the faint’
greenish tinge of the plagioclases, and it does mot
closely resemble the pink granite that is quarried
north of Lakes Entrance at Colquhoun. The minerals
present are quartz; orthoclase felspar altering to kaolin;
plagioclases (principally oligoclase) with prominent
zoning; microcline; biotite altering in part to chlorite;
apatite; and ilmenite or magnetite. Potash felspars
appear to predominate over the soda-lime felspars, and
the rock is a true biotite granite similar to that found
at the bases of the No. 2 L.E.D. and No. 1 Govern-.

ment bores.

Hard siliceous limestone, 1.217 ft.,No.

Parish of Col- 5 bore, Parish of Coalquhoun.
Similar to hard band at 1.155 }ft.
6 in. but without segregations of
glauconite.
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Traces of free oil were recorded in the glauconitic
geries at 1,441 and 1,443 feet, but the upper part of
the reries was apparently quite dry.

On completion of this bore the plant was removed
to a site at Holland’s landing in the Parish of Beng-
worden South where work is now in progress.

No. 5 Bore, Mamixea CrEEK.

The site of this bore is on the north bank of Maringa
Creek, approximately 1 mile south-south-westerly of
the Kalimna West Post Office and State School (Parish
of Colquhoun). The stratigraphic sequence has been
determined as follows:—

Pleistocene and Upper Pliocene .. 10°-70
Lower Pliocene e 80'-120"
Middle Miocene 130’-700"

710’-1,060’

1,070"-1,228’
1,2987-1,249"
(1ast sample).

Lower Miocene .. ..
Upper Oligocene, micaceous serles
Upper Oligocene, glauconitic series

6 in. (section 43,738) the hard band is a fine grained
grey siliceous limestone containing abundant fragments
of angular quartz less than 0.1 mm. across; 8eme
irregular shaped and some oval sogregations‘of grass-
green glauconite up to 1 mm. in diameter, enclosing
fine fragments of quartz and biotite; moderately
abundant small flakes of biotite mostly altered to an
cmerald green chloritic material; and organic remains;
all set in a very fine calearcous matrix.  The organic
remains include foraminifera, polyzoa, and a sponge
spicule. At 1,217 feet (scction 43,745) the material
is a buff coloured limestone almost identical with that
at 1,155 ft. 6 in. except that the segregations. of glau-
conite are absent.

The boring plant has now been removed to a site
uear the mouth of Lake Bunga.

GIPPSLAND OIL COMPANY.

This company is holder of Petroleum Prospecting
Licence No. 68, embracing an area of 10,227 acres
between Lakes Entrance and Metung.  The following
notes on the prospecting activities are compiled from
the reports supplied by the company to the Department
supplemented by personal inspections, examination of
the core samples, and some analyses made at the Mines
Department ‘laboratory.  The accompanying section
C-A shows the relation between the information gained
by the company’s two bores in the Parish of Bumberrah
and that obtained by the Nos. 1 and 2 bores of the Point
Addis Company (vide Records of Boring Operations
1923-30, pp. 35 and 116). The section indicates the
existence of a very gentle southerly dip not exceeding
about 3 deg. and rather less than that on the average.

No. 1 Boge. Wi, = GpsermL -/
Drilling commenced at this bore, the site of which
is shown on the plan, on 28th February, 1939, and at

the present time is reported to have reached a depth /

of 1,766 feet. The surface level is-255-fcet. Samples 235~

of the cores have been submitted to the Department as Ceem
requested, and the following summary is based on an .-, p
examination of the samples.  (.Vofe——The depths are '

those shown on the sample labels.) :—

To 250’
250’—-463"
500"-1,200’
1,216'-1,378’
1,446-1,458"

Sand and clay.

Shelly marl.

Polyzoal limestone.

Micaceous marl.

Grey-green soft sandstone with
some glaunconite.

Hard grey sandstone with a
little glauconite. .

Fine and coarse loosely com-
pacted white quartz sand
and clayey sand.

White quartz sand with chips
of grey shale and sandstone.

1,4587—1,462

1,469/-1,477"

The bore reached a depth of 1,255 feet, but the
last 6 feet of core was not recovered after the rods
broke and left an obstruction in the hole. The thickness

" 1,483-1,484" ..
of the glauconitic series at this point is therefore in .

doubt, but is not less than 21 feet. 1,484" Grey siliceous metamorphic
One feature of the micaceous series in this bore was shale with fine quartz

the unusual number of nine hard bands, from 4 to 12 : veinlets.

inches thick, nearly double the number hitherto re- Below 1,484’ Samples of shale, or sand

corded in other bores. At 1,155 ft. 6 in. to 1,156 ft. mixed with chips of shale.

-~




- samples gave completely negative results.
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It is quite clear from the samples that dmllmg
beyond the depth of 1,484 feet, where the first definite
bedrock sample was obtamed cannot be justified as far
as the search for oil is concerned.

The glauconitic sandstone obtained in this bore at
1,446 to 1,458 feet is comparable with the Lakes
Entrance matenal but appears to contain more clay

and less glaucomte Extraction tests for oil on several
The hard

sandstone from 1,458 to 1,462 feet is similar to that
in the Nungurner bore (see above), and has been
similarly grouped with the more typical glauconitic
material in constructing the section. A slide of the
hard sandstone at 1,460 feet shows it to consist of
abundant grains of angular quartz of an average width
of 0.2 mm., less abundant rounded grains of quartz up
to 1.5 mm. diameter, biotite in various stages of altera-
tion to chlorite and glauconite, pale green aggregates
of glauconite, and some calcareous cementing material.

A number of fossils obtained from the loose sands
below the glauconitic beds included several small well
preserved sharks’ tecth, fish scales, and some pyritic
replacements of corals and mollusca.

Water.
The first water horizon was reported at 290 feet,
but apparently no sample was taken until the bore hud
reached 705 feet. Analysis of a sample marked “ 705
feet ” resulted as follows (Lab. No. 400/1939) :—
Sodium.—165 parts per million—24 per cent.
Chlorides.—250 parts per million—36 per cent.
Sulphates.—Not tested.

Fosls r/rirferovs

Lime sl onrne . &

Mer/

- Y T JI ™ W\
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Carbonates and bicarbonates.—96 parts per million
—14 per cént.

Concentration.—690 parts per million.

This water has a lower concentration than the upper
water at Lakes Entrance, but the proportions - of the

radicles present, as far as the analysis was carried, are -

approximately the same.

The lower water horizon was encountered in the
vicinity of 1,462 feet, although the volume of water did
not appear to be nearly as great as in many other bores.
The surface level of this bore precludes the possibility
of an artesian flow, and the water did not rise beyond
55 feet above sea level. Partial analysis of a sample
of the lower water gave the following result:—

Chlorides.—830 parts per million—41 per cent.

Sulphates.—Nil, )

Carbonates and bicarbonates.—640 parts per
million—32 per cent.

Concentration.—2,020 parts per million.

The concentration in this case is somewhat higher
than the Lakes Entrance lower w ater, but the chemical .

characteristics agree fairly closely, ])artlculaﬂy in the ~

entire absence of sulphates.

Gas.

A non-inflammable gas was reported at 175 feet, and
analysis showed it to contain 11 per cent. of calbon
dioxide and nitrogen, the remainder of the sample being
air. Inflammable gas, pr obably methane, was recorded

at various depths, and was in greatest abundance asso- .

ciated with the lower water.
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The company reported that the first traces of oil
were obtained when drilling was in progress between
637 and 705 feet. At a depth stated to be 1,484 ft.
6 in. a faint film of oil was seen by me on the water
brought up in the bailer while cleaning out after the
first few inches of bedrock had been entered. While
the bore was at the same depth the casing was pulled
back and small quantities of oil were obtained,
apparently from the sands immediately above bedrock
where the company had reported “ struck oil 7 at 1,482
feet.  The occurrence of oil at the base of a series
whieh here and elsewhere is completely saturated with
water is most unusual.

No. 2 Bogz. WL G 1PPSCAR D "2
This bore is also situated in allotment 111, Parish
of Bumberral, as shown on the accompanying plau,
and operations commenced on 30th November, 1939,
Surface level is_22&fect. The company’s weekly re-
#. ports indicate the following general sequence:— =%
To 208’ Sand, clay, and gravel.
208'-372' Shelly marl. :
372-1,106" .. DPolyzoal limestone and marl,

The present depth is reported to be 1,106 feet, at:

which it is stated that the limit of the plant has been
reached, but that arrangements will be made to con-
tinue operations when a heavier plant is available.

Water.

The company reported that the first (upper) water
horizon was met at 208 feet, and a sample marked
“216 feet” was analysed at the Mines Department
laboratory with the following result (Lab. No.
323/1940) :—

Chlorides.—3870 parts per million—32 per cent.

Sulphates.—30 parts per million—3 per cent.

Carbonates and bicarbonates.—310 parts
million—26 per cent.

Concentration (including solids in suspension).—
1,160 parts per million.

per

Allowing for the inclusion of suspended solids in the
figure for concentration, the water is comparable in
- concentration to the Lakes Entrance upper water, but
has a lower sulphate content.

Gas.

A sample of gas marked “ 1,083 feet” was analysed
(499/400), and shown to contain:—

Carbon dioxide Trace
Oxygen 1%
Nitrogen 51.1%,
Methane 47.99%,
100.0%,

(The company has sinee stated that this sample was
obtained from 1,738 feet in No. 1 bore.)

P’

Id

Gas was first reported at 500 feet, and at irregular
intervals thereafter,

AUSTRAL OIL SYNDICATE.

Fosters Bore. /4% oz

This bore was drilled in 1936 to a depth of 1,259 ft.
10 in., and some oil was produced by pumping. After
a period of suspended operations during the time that
the Tmray bore was in progress, work was resumed at
Fosters bore carly in 1940, and an attempt has been
made to shut off the water that was entering at the
bottom of the bore. A cement plug was built up to
1,259 feet, and it is reported that bailing tests conducted
since then indicate that at least a partial shut-off has
been cffected.

B W e O &

Bailing tests are conducted from time to time to
determine the amgpunts of oil and water accumulating
against the hydrostatic head of the fluid ‘in the bore.

fo M€ G I(E) P32

[,
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{Mona McLeod Pkolo.
Fosters Bore, Lakes Entrance.

On 13th May and 13th July, 1940, I witnessed two
of these tests, at which the results were as follows:—

) 13th May. 13th July.
Top of fluid column .. 481 feet from surface .. 388 feet from surface
» s Wwater column ., 1,174 ,, ” ” .. 1,154 ,, ” ”
Depth of oil column . 693 feet . . 886 feet

. » water column 1m0, .. 120 ,,
Amount of oil . 849 galions . 1,074 gallons

” » water 25 .. .. 147 ”

Time of accumulation 38 wecks, 4 days . 47 weeks, 2 days

Rate of accumuiation—

22-0 gallons per weck 227 gallons per week
| 31, » day .. 32 » day
Water 44 » week 41 . ,» week
06 . day .. 06, . day.

(Nore.—The syndicate states that (a) the depth of
the bore is 1,274 feet, (b) accumulation commenced on
17th August, 1939, and (c) 49 gallons of water were
removed on 15th October, 1939.)

These figures suggest that my previous estimate of
the formation pressure (vide Mining and Geological
Journal, Vol, 2, No. 1, July, 1939, p. 64) was too low,
as the rise of the fluid to a height of more than 800 feet
in the bore cannot be accounted for by the pressure
of artesian water, which apparently has not yet entered
the bore. [16.7.1940.]
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