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SUMMARY

The DUCK BAY NO. 1 wéﬁbdﬁsiga&ﬁ as a stratigraphic well
to investigate pre-~-Tertiary sodiments in am area where the total
section above basement was expected to be less than 5000 feot
thiék; The well was located 4 miles southwest of the town of

Payanesville, Viectoria, in Petroleoum Expleration Permit No, 44,

The well was spudded on 185th February, 1964 and was

plupged and sbandoned as a dery hole on 28th February, 1964,

The base of the Tertiary section was found at gﬁﬁ@ feet.
Below this a thin Mesozoic section 816 feet thick was
encountered, Beneath the Mesozoie a section hepretofore unknoun
in the Gi@yglaﬁ& Basin was encountered, This new scction COnRw
sisted of Upper Paleozoie (Permiam %) voleanics Ffrom 3195 to 3500
feet and a non-marine sandetone unit of Upper Paleozoic {Lower
Permian %) age from 3500 to 41924 feet. Ordovician bagement was
found at 4124 feect,

No éigni?icant shows of hydvocarbons were detected, but
the presence of Upper Paleozoile sediments in the well upgrades

this part of the Gippsland Basin for future explosation,
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INTRODUCTION

In the Wellington Park No, 1 well on the southeast side of
Lake Wellington 8,226 feet of Strzelecki Group sediments of Lower
Cretaceous age were penetrated without roaching the base of the
BOQUENCE . At Lakes Bntrance, approximately 35 miles northeast of
the Wellington Payk No, 1, the Strzelecki Group is completely absent
and Tertiary sediments rest on granite. Before the Jdrilling of
Duek Bay No. 1 very little was known about Mesozoic and older
gediments between these two points,

Several previous wells in the lLake Victoria area penetrated
the Tertiary ﬁ&q“@ﬁ&é; but went only a Pfew feet into the Strzelecki
Group. A seismic survey of the Lake Vietoria and Lake King agea in
1962 yielded very little information about pre-Tertiapry sediments.
Neecause of the oxtensive bverlap by Tertiary sediments in the
Gippsland Basin, the Mesozoic sequence doos not outerep in the
gastern ga§t of the basin. Thua, in order to evaluate the sastern
half of the basin 1t became necessary to program a stratigeraphie
well sufficiently desp te investigate the pre-Tertiary section doun
to basement.

The objectives of the Duck Bay No, 1 sere 1@
1. To determine the nature and thickneas of the Strzelecki Group.
It wag hoped that a porous basal sand would be present in the
Strzelecki Group which might contain hydrocarbons, or engourage
additional drilling.

8, To determine the nature and thickness of pre~Strzeleeki Group
godimentsa. The oceuprence of marine Lower Cretaceous, Jurassie,
Permian, Casboniferous and Middle Devonian sediments were all
considered as possibilities in this repard.

3. To determine the structural attitude of the pre-Tertiary beds
for comparison with seismie data,

4. Te obtain veloeity control for preo-Tertiary strata as well as
for basement rocks.
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A location was picked where seiemic data suggested the
depth to the base of the Strzelecki Group would be about 3500 feot.
fo seismic reflection from basement rocks was obtained in this
area, but it was predicted, after a study of the regional geology,
that basement would be found between 4000 and 5000 feet.




Well Rame and Numbes

Location

ﬁém@ and Address of
Teasement Holder

Details of Petrpleum
Tenenment

Digtrice

Total Depth

‘Bate Drilling Commenced

Date Drilling Completed
Date Well Abandoned
Date Rig was Released

Dprilling Time in Days to
Total Bepth

Blevation

Status

Coat

r

L4

/s 4%

DUCK_BAY NO. -1

Latitude 37°56 45" Soush
Longitude 147°39 36" Bast
4 miles southwest of Paynesville
tounsite
Arco Limited - Woodside (Lakes Eantrance)
041 Co. N, L.
792 Blimab2th Streeg, Melbourne

Petroloum Exploration Permit No. 44,
Victoria

Bagt Gippsland

4224 £¢. Drillep
4238 Pt. Schlumberger

Febhpuyary 15, 1964
Fabruary 26, 1964
Rebruary 28, 1964
February 28, 1964

11 days

Ground 68 feet
Kelly bushing 79 o
Abandoned




DRILLING DATA

Name and Address of ﬁviiiiﬂg 2

Contraptor

Brilling Plant

Mast

Pumps

Biowout Preventey
Bguipment

Hole Sizes and
Dapths

Casging Details

Caaing Cementing
Details

Rated Capacity
Rated Capacity
Hotors

Make

Type |
Rated Capacity
Make

Type

Size
Pump Motors

Make
Size
Beries

Hake
Bize
Sepies

agn
"
174

Size

Weight

Range
Setting Depth

Size

Height

Grade

Range
Setting Depth

Bize

Setting Depth

Quantity cement
used

Cemented to

Hethod Used

Size

Settinpg Depth

Quantity cement
poad

Cemanted to

¥ethod Used

&5

M @W} 8/S-”"
Reading and Bates {Australis)
3 Pty. Ltd. »
2 City Road
E Melbourae, S$.C.4. Victoria
Make Rational
Type 80

2000 feet with 44" deill pipe

10,000 feet with JI§Y drill pipe

{2) Genoral Motors 6-71 twia
model diesel, 504 BHP each

tee C. Moore
131 feeot Cantilever
880, 000 pounds

Kational

1 -~ 0280

1 ~ C150-.B

g4® x 15@® 74" x 127

Make General Motors
Type 6-71 twin diesel
BHP 312

Cameron (2)

1an

800

Hydeil

i

800

0 - 23 feet

23 - 420 Peet
4320 « 4288 feot

"

18§
?ﬂ ibs/ft

38 feet
13§

48 1ba/Ft
J-55

2

410t

18§n
23 feet

28 gsax

Surface ,
Poured from ready mix truoek
13§

410 feet

380 sax
Surface
Plug
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Drilling Fluid 3 Type - Water base, bontonite, low pH

The spud mud wnsed tn drill the surface hole was a Low
weight low viscosity Fregh water bentonite mud, Aftey drilling
out below the surface casing at 410 feet, a fresh water native mud
was used down to about 2800 feet. Below 2800 feet the mud was
treated with bentonite, caustic soda, tannin and C.M.C.

Below 2800 feet the viscosity was maintained at 47 to 60
se¢/qt by the use of bentonite and tannin, The watey loss below
2800 Teet was maintained at 8 to 10 ce¢/30 min. by small additions
of C.H.C. The pH was controlled at & low level of 8 to 2 by
additions of gaunstic soda,

No lost circulation, or other unusual problems affecting
the drilling fiuid, were sncountered, '

The average analyees of the drilling fiuid per 1000 feet
are given below, '

. Vigeosity - Wedghe W. L. F.C. pH
Interval gee/qt ibs/gal, ec/ 30 min,
¢ - 1000* 42 b P4 -
1000 - 2000 46 9.4 - |
2000 - JOGO*T ' 3V 9.4 20 2732 B
3000 -~ 4000°* : 51 10,0 g.1 2/32 g.g

4000 - 4238° 50 10.4 8,5 2/32

The Pollowing ds a list of the mud and chemicals usged
duping the deilling operation :

Matesial Trade Name Amount vsed
Bentonite { Supercol) 6,780 1bs.
Tannin {Lo Vis) 850 =
c.n.C., {Collucol & 880 *

‘ AK. 0.} _
Cangtic Soda ' 864 *
Lime 5O =

. Hater Supply 3

A water bore wag drilled on the edge of the loecation to
a depth of 136 feet using a percussion type wateyr boring rig. F:3
gtring of 6" casing wag driven to 128 feet and 8 faet of sand screen
wag set below the casing. & Pomona pump assemdly was instsgllied in
the well and set at 60 Peet,

At firet the well failed to produce any water. The well
was then cleaned out to the bagse of the sereen whore sand and ¢lay
was bloecking the flow of water. After this the well produged atv
the rate of approximately 1000 barrels (42,000 gal,) per day.



Pepforations and Shooting Regcord

LOGGING AND TESTING
Piteh Cuttings $

10[st% B

ﬂkuJLéﬁu}

_— N perforation or shooting operations werse performed,

Plugging Back ¢

The only plugs set were for the purpose of abandonment.
The first plug was 2et at 2693 - 2728 foot with 40 sacks of cement,
the second at 360 - 460 Peet with 40 sacks of cement. A plug of
10 sacks of cement was set in the top of the 13" casing. 4 4"
steel plate was welded over the vasing, &nd a 2% gteel pipe with a
marker ¥ feet above ground was welded to the 9&&& of the casing.

Pishing Operations @

Ro Pishing operations were performed.

Sido-Tracked Hole ¢

The hole was noy side-tracked.

Cut tings were collectoed after paseing over the shale
shaker, then washed and placed in marked bags. The cuttings were
collected each 10 feet while drilliang, and each § Peet while coving.

Coring »

The original schedule called Por cutting 1 core in the
Tertiary, 4 iam the Strzelecki Group and § in the section below the
Strzelecki Group., This schedule was somewhat changed to it
elightly different conditions than expected.

The Pivst core was planned for the transition zone
between the Lakes Entranee Formation and the Latrobe Valley Coal

. Measures. The recovery in this core was nil and a sscond ¢gere wag

taken immediately below the Pipst, with vecovery again nil.,

The Stpzelecki Group was much thinner than ewpegtsd-and
only one core was taken in this section.

Cores 3 and 4 were taken to invegtigate the aature of
the volecanic seguencey cores 6 and ¥ were takem to investigate the
stratigraphie nature of sandstones below the woleaniesg and cores
8 and 9 were taken to verify the presence of basement rock.

A& Hughes type "J* barrel with hard or soft core heads,
was used for all ecoring. The total footage cored was 136 Feet, and
the totsl recovesy was 81,5 feet, or 60K,
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A brief regumd of the coring is presented in the following
table 3 '

Core No, Interval Length Recovery
i 2320° - 2340 20! . 0
2 2340 -~ 2360° 20° : 0
§ 2831* - 2851° : 20 20
4 3182¢ - 3202° 20° 20
5 3395 -~ 3403 100 2
6 3699 ~ 3I700° : 10¢ 9.8
7 3880' - 3896° 16* 16°
B 4182' ~ 4162° 10 10%
9 4214¢ - 4224° 10° 4°

1

See¢ Appendix for detailed descriptions of the cores.

' §ide-Wall Sampling @

Because of the presence of section not previBusly seen in
the Gippeland Basin, and the poor recovery of conventional coving in
the Teptiary section it was planned to take 30 or more side-wall
cores. However, only 18 side-wall shots were available from the
logging contractor, Of the 13 side-wall cores attempted 12 were
recovered, Recovery for individual cores was fair to good.

See Appendix 4 for descriptions of the side-wall cores,

Electrical and Other Logging :

The well was logged by Schlumberger From 410 feet to 4338
feet using 2 truckemouated logpging wnit., The microleg, electrical
log and sonic-~gamma ray log were run over the above interval, and in
addition a coantinnous dipmeter survey was made over the intepwval
1000 - 4230 feet) No difficulties were encountered while runniag
these logs. |

A lithologic log was prepared concurvently with the drilling.
operation.

The geological supervision of the well was performed by Arco
Limited geologiste - Frank Ingram and Gerald Fleit. The mechanical
agpects of the drilling operation were under the direction of W. R.
Gregoire, drilling engineesr, on temporary assignment from The
Atlantic Refining Company of the U.8.A.

Prilliing Time and Gas Log @
The drilliing time was recorded by a geolograph on the pig
flpor and alsc by a drilling time recorder used in conjunction with
& Core Laboratories gas deteetor., The rig geolograph was used to
compute the drilling rate curve shown pn the composite log {Plate I).
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A Core Laboratories portable gas detector was used to log
the total gas in the drilling fluid from 40 feet to total depth,
The drilling time and gas curve were recorded simultaneously on the
game chagpt, The equipment performed satisfactorily.

E“

Formation Testing :

There were no formation tesis made in the Duck nay No! 1
well, The Tertiary section, as indicated by the eleectrical log,
eontained only Prash water, and there were no indications of hydro-
carbons or significant porosity in the pre~Tertiary strata. Also
becsuse of the enlarged hole below the Tertiary, an open-hole deill
stem test in this section would have had little chance of success.

Deviation Surveys .

The hole deviation was determined by running a "Toteo®
deviee in the drill pipe on wire line, or by dropping thedevice in
the drill pipe before starting a trip.

The deviation between 140 feet and 3880 feet varied from é#
to 14°. Below 3880 feet the deviation atarted to increase and at
the last survey at 4182 feet it was ﬁ&“.

Ne crooked hole or other adverse deilling conditions were
encountored,

Temperature Surveys
No temperature surveys were made,

Other Well Sarveys @
No surveys, other than those listed above, were made.

_ GEOLOGY
SUMMARY OF PREVIOUS WORK, GEOLOGICAL, GBOPHYSICAL AND DRILLIKG

BePore conducting any drilling in the Duck Bay arvea logs,
cores and preports of other wells in the area were studied. The most
important of these were the Sperm Whale Head bore, Romani (M) bore,
Amalgamated Oil Syndicate No, 1, Pelican Point No. 1, Bairnsdale
No. § and the many shallow wells drilled in the vieinity of Lakes
Entrance, The deepest of these wells is the Sperm Whale Head bore
with a total depth of 3,111 feet.

¥o surface geological work was attempted in the Duck Bay
area as the surPace is covered by late Pliocene to recent sedimonts
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which mask the underiying geology. Paleozoic rocks were studied on
the north side of the basin where they form extensive outersps in the
high lands,

The Gippeland Basin was covered by a gravity suvrvey in 1949
by the Robest H, Ray Co., and this work was later complemented by
additional gravity and aeromagnetic surveys by the Bureau of Mineral
Resgurces, Ceology and Gecophysics.

In 1962, a reflection seismic survey in the Lagkés Victoria and
Lake King area was made by Austral Geo Prospectors Pty. Ltd. for Areo
Limited and Woodside (Lakes BEntrance) 0il Co. N. L. Puring thie
survey good refle¢tions in the Tertiary w&etiu; were obtained, but
only poor to Paipr reflections were obtained from the pre~Tertiary strata,

Tuo refPaction surveys were also made by the same seisdie
contractoy west of the Duck Bay area, -

SUMMARY OF THE REGIONAL GHOLOGY

The Gippsland Basin is one of gseveral small basins along the
goutheast coast of Australia. The basin, as it is knoun today, had
its greatest arcal exdent during Tertiary time, The basin pvﬁp&t,
on shore, can be considered that area lying wést of the Lakes Entrance
granite high, south of the Tertiary - Paleoszoie contacs osn the north
side of the basin and sast of a 1ine between Wilson's Promontory and
the town of Warragul, .

The basin extends south-tastward off-shore where it is believed
to contain a much greater thicknegs of Tertiary and possibly older
sediments.

The Palepzoic in the subsurface is probably very much like
the area of Paleozoic outerops on the north side of the basin,
Ovdovician and Silurilan sediments, altered by dynamic metamorphiem
and intruded by granite and other igneous rocks, probably underlie
Mespzoic or Tertiary sediments around the marging of the basin,

Highly folded marine strata of Middle Devonian age occcur as erosional
remnants north-east and south-west of the basin propey, snd similar
isolated romnants may exist in the subsurface. Overlying Middle
Devonian snd older rocks on the north side of the basin is a thick
sequence of continental red shales, sandatones, conglomerates and
voleanice of Upper Devonisn - Carboniferous age. These beds are only
slightly to moderately folded, and probably extend from the outersp at
least as far south as Lake Wellington.
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ﬂatil the deilling of Duck Bay No. 1 the only indication of
Upper Paleozoic sediménts im the Cippsland Basin was an isolated
outersp of conglomerate {or glacial tilldige) on the south side of
the Caprajang Uplile. The Duek Bay Ne, 1 well pevealed the presence
of 624 feet of Upper Paleozoic {Lower Permian 7) sediments overlain
by 330 feet of voleanics of possible Permian age. The sedimente
and volcanics appesr to increase in thicknoss southward, aﬁé a morse
’aamp&eta gaction may exist under Bass Strait.

No sediments of Triasssic age have beon identified in the

Gippsland Basin,

The late Juragsiec and early Cretazecous times in the Gippsland
Basin are represented by the Strzelecki Group. This wnit wasg
doepogited in a groat &rﬁﬁgﬁ%*ari&at&ﬁ roughly east - west, The
sequence consiste of non-marine clastics with an estimated thickness
of 10,000 - 20,000 feet in the Carrajung uplift. A total of 8,296
féet of this sequence wae y@naﬁyaﬁ@é in the Wellington Park Neo. 1
well with no indication of reaching the basge. The unit thins
rapldly towards the northern margin of the trough so thatonly 4885 feet
is present in the Duck Bay No. 1.

In the Duck Bay No, 1 well the continuoue dipmeter log
indicates & slight ashpular unconformity bBotween the Lower ﬁr&taca&ua
and Upper Paleozoic atrata,

In Bocene time downwarping resulted in widespread deposition
of the Latrobe Valley Cosnl Meagures over s tructurally complex socks
ranging in age from Ordovician to Lower Cretacesus. -

In the Duck Bay area the Lower Cretacesus and Upper Paleozoie
strata have been tilted to the south-ecast, and Tertiary strata, with
a regional dip to the gouth of about 200 fect per mile, overlie Lowep
Cretacevus beds dipping to the sputheast at about i&ﬁf

Fur ther downwarping in Oligocene time produced a widespread
transgression of the sea over the CGlppsland Bagin., Marine conditions
exdsted until about Middle Pliocene during which time interval the
Lakes BEntrance Pormation, Gippsland Limestone, Tambo River Formation
and Jemmy's Point Formation were deposited,

PFrom Upper Pliocene to recent time non-marine conditions
prevailed in the area now Forming the landward portten of the basin,
Buring this time a wildespread cover of sand, clay and gravel, kaown
as the Haunted Hills Gravels and/or the Lake Wellington Formation,
waag deposited over the marine sediments.,
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The following tabie illustrates ﬁhe str%t&graphie gequence
penetrated by the Duck Bay No. 1 well.

. TABLE I
Age Hame  ?§§§?' Lithology
| KB) |
g ; ﬁggate& Billis : Sand, ﬁlgg and
opper e | Oravels and/or 289 | asot| T o
| resn { Lake Wellington =
! . ‘ 300" :
fL.Pliocense | gﬁgxigioinint 100* | 100*] Sand, Shells and
= _ . Tambe River . , Silety Marl and
| o |Uoocene | g ovion 20'| 20v| SRt
| < . = 420° -
LT Gippsland ' . ¢l Limestone and
P Miocene Limes tone 1480° |1480° Y
o ‘1@*{)6&
-] o Lakes Batsrance ’ .
: Oligocene 385Y | 385" Clay. ag%. Bhale
a285"
L.Oligocene § . _ . o s ‘
Tt i itted 3997 | 599*| Sand
U.Bocene ) 2684
t 1L, Creg - Strzelecki A . LEE
§ § ageous ‘Group 491° | 4N $ﬁ,§. istone
=N ' 1 C
3175* N CONFORM I T Yo
L., Permian? | Un-named ' 325+ | g9gv] Voleanice
. Rz oo 1 3 one |74
§ L. Permian ﬂmmmeﬁ | ¢34} sgav| Shaly Sandstone
g +— {41241 [} - ~UNCONFORM LT Yormrmmmemnnes
M | . _Ordovician ” Slate and siliceous
3& Ordovician <Undifferentia taﬁ 1i4 ’/ ;
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40 - 300 Peet
Haunted Hills Gravels and/or Lake Wellington Formation
Upper Pliscene - Pleistocene
8and, light gray to hellow, fine to coarse grained; Gravels
Clay, yellow to gray; and Liggiﬁa - Htn-maprine,

Joo - 400 feet
Jommyts Point Pormation
Lower Pliocene
Sand, Pine to medium grained, with oecasional coarse grains,
subepounded; "Shells", predominantly Bryozopan, but with '
abundant Castropoda, Pelecypod? and Foraminiferay snd Marl,
dedium gray, silty, very fosasiliferons, glaunconitie.

The sand and"shells "occupy the upper half of the unit and
grade downward ints the marl, The “shells™, except for the
smaller forms, appear to have been thoroughly frapgmented by
wave action.

This formation is thinner than in the Lake Wellington -
Seaspray apea, where it raﬂgés from 160 to 240 feet in ‘
thickasse,

400 - 430 feet
Tambo River Pormation
Upper Miocene .
Mari, modium gray, silty, very fossiliferous.

This unit is litholpogically similar to the overlying masl
of the Jemmy's Point Formation but the micro fauna dve
indieative of Upper Mioeene,

This unit, Like the Jemmy's Point Pormation, thickens
westward, being on the order of 100 « 1685 Ffeet thick in the
fake Wellington - Sgasgpray ares,

420 ~ 1900 feet
Gippsland Limestone

Miocene

420-510 feet : Marl, medium gray - brown, glauconitic, siley
poorly consolidated, very fossiliferouna,  510-1015 Ffeet,
Limegtone, white, yellow and light brown, £inely crystalliae
to fine-geained, very fossiliferous and often coguinoidal iwm
upper half, friable te slightly hard, very porous in upper
hatf, argillaceous and tight in lower half, far
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slightliy glauconitie. 1015 - 1380 feot, iﬂt&fﬁ@é&&d
Limestone as above and Harl, gray to geay green, Priable,
| slightly glaséonitic; 1350 - 1900 Claystone, lLight ¢ medium
T gray. soft and a%i&ky. slightly Possiliferous and ﬁi&ﬁ&ﬂﬁﬁt&&u.
' | calcarecuss and minor Harl,gray to gray greea, friable.

Tk& Sippal ka timostane consists of several members which
a?e recopnized by their faunal content. Ho attempt has beon

made to show these members on the eomposite log as the 1&&&91»31@&1
boundaries are not diaeiuct. and the eunttings through this
interval are invariably highly contaminated, making fanhal
bosndary @iaﬁm-ﬁiun& difficult,

1900 202288 feet o

Lakes 3nt¥&neavknrmaﬁi%§f
@ oOrigocene |

1500 - 2190 feet : Claystone, light to medium gray, soft aud
sticky in cuttings, slightly fossiliferpues and glauconitie,
calcareous; and minog Marl, medium gray to gray green, friable,

2190 -~ 2240 feet : Shale, dbrown green and gray green, firm,
moderately to very glaveconitic and pyritie, fossiliferous, floate
ing coarse sand graiass common,

2240 - 2285 Peet : Sand, dark green gray to medium broun, fine
to cpayse grained, glavconitic and pyritie. good to faip
porosity, s&ightiy argillaaa@us and micac&ana. ‘sscasional carbon-
aceous material, gradational downwasd into iigneous sand,

y The basal sand in the Lakes Entrance Formation is similar
® to that in the Lakes Entrance area except that in the Buck Bay
No., 1 glauconite is less abundant. The basal sand is either
absent op very thin in the Lake Wellington - Seaspray avrea, bdut
¢he total thickness for the formation is much groater than in
the Duck Bay No. L.
The contact with the overlying Gippsland Limestone is
tithologically not vecognizable; the top at 1900 feet was
‘ determined Prom Fovaminifera.
2285 - 2684 feet
Latrobe Valley Coal Measures
Lowey Oligoeesne to Upper Bocenwe
Sand, fine to very coarse-grained; and Gravel, unconsolidated,
mostly sub-angular gsains, clean to very ligneous, fair to very
good porosity; Broun Coal, brittle to soft, partly silty and
shaly, and Clay (or Claystone).
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The coal measures are only slightly thinner tham in the
Holland's Landing bore where they are 7635 Feet thick. The coal
meagures continue thinning eastward from the Duek Bay area and
spe completely absent in the Lakes Entrance area.

The thin dolemitic beds present in the Lake Wellington -
Seagpray area are absent in the Duck Bay No. 1. Brown Coal,
which constitutes a large percentage of the coal measures in
the westera half of the basin, is represeated by only one
gignificant seam in the Duck Bay No. 1. '

The presence of clay (or tlaystone) ia the lowds part of
the coal measures is suspeeted from the 5P and gamma ray
curves, although no clay was seen in the cuttings.

Ko foseils, other thas spores, were Found in the coal
measuras and the entire sequence is considered non-marine in
origin,

The top of the coal measures is gradational into the basal
sanda of the Lakes Bntrance Formation. The base of the eoal
measures, however, is ik sharp, unconformable contaet with the
underiying Strzelecki Group.

2884~ 3175 feot
Strzeleckl Group
Lower evetﬁeéaaﬁ
Shale - Mudstone, dark green gray ¢o dark brown, compact, often
silty, carbonaceous; and Siltatone, light gray tvo light brown,
aprgiilaceous, carbonacesus; micaceocus,

From 3100 2o 3198 feet the guttings become very clajyey
and tha'ziﬁ&&iﬁsy ia this interval may move gcorsectly be called
claystons,

The base af the Strzelocki Group is in shapp contaet with
the uwrderliying voeleanics. The contiauouws dipmeter aupvey
suggests that the sontact is an angular unconformity as the
voleanics are dipping at about 28° while dips in the
Strzelecki Group average only 1€°,

The Styzelecki Group thickens very sapidly te the west,

In the Wellington Pask No. 1 a thicknees »f 8226 fest of this
group was penetrated without reaching the base. Ag yet the
stratigraphic position of the thin sectisn found in the Duek
Ray No. 1, in relption to the total Strzslecki Croup, is not
known, ‘That is, it ie not known if the Duck Bay Ne. 1 section
eorrelates with the basal, upper oy middle part of ¢he
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Styzelecki Group where the sequence is fully developed.

The Shale - Mudstone lithology is similar to that'zw‘taa
Lake Wellington - Seaspray area, but tﬁé'géay—gr&an.gvaywaeaaﬁ.
characteristic of the Strzeleehki Group in the ﬁﬁﬁtﬁ?ﬁ parg of
the basin, are not present in the Duck Bay No. 1.

The carbonaceous materisl and the lack of Foraminifura
or other foseils indicates a non-marine origin for the
Strzelecki Group in the Duck Bay No. 1. However, preliminary
iavestigations of core number § (2813 - 2851 feet) have
pevealed the presence of certain nmicrofossiles suggeestive of a
mavrine or brackish water environment during deposition.

3178 « 3500 feet '
Yolcanice (Un-named}
" Ppper Paleozoic - Permian (%)

Prodominantly Basalt, strongly chloritized, dark greon to black,
very fine grained to aphanitiec, soft to slightiy hard, ¢rumbly,
fractured and slickensided, fractures often Filled with
ealecite andfor chlorite, swall black phenocrysts and light
gray acicular crystals common., Minor Tuff (?), light brown
to pink, very fine grained, with occasional glass sharvdsg
Beeccia, brown, fine grained Pragments up to 4% in diametery
and Voicanic Ash (?), dark brown to black, laminatﬁd.
agsociated with breccia in core number 5,

By far the major rock type inm this section is dark green,
highly altered basale, The Tuaff, breceia and voleaniec ash

. were soen in core number 5, in which the recovery was only 1§
feet, and as a minor constituent of the cuttings,

Traces of dark redebrown shale and sandy siltstone with
inelusions of voleanie material were seen in the euttings from
8330 to 3380 feet. The electrical and sonic logs iadicate
that the wvolcanic section consists ofalternating layers of
resistive material and relatively soft conductive materials,
The diPferences in hardness and resistivity may be related only
to the degree of alteration in the basalta, but they may also
be due to shaly, bentonitic or tuffaceous material, |

The degree of alteration in the basalts is evident from
the papid drilling rates of 2 to 6 minutes per foot through
the volecanie section. The erumbly nature of the voleanies
is veflected in the sevepre degree of cawing whiech, at one
point, has created a hole diameter of 13 inches. 4
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The continuous dipmeter recorded ip the volcanic seetion
an aversge dip diveetion of 519% at an average magnitude of
8%,  This is similar to the average dip magnitude of 26° por
the underlying Upper Paleozoic {Lower Permian ?) section, bdut
the average dip directions differ by 42°,

Despite this difference in dip direction it appears that
the bedding attitudes of the volcanics are more closely
related to the underlying section than to the overlying
Mesozoie section. For this reason the volcanics are believed
ts be of Upper Paleozoic (Permian 9).

Rurther indisgation of Upper Paleozoie age for the
voleonies is the identification by the Mines Depet, of Vietoria
of 8 single Palevzoic spore Prom core number 5 {persocaal
communication with J, Douplas, Mines Department of Vietoria,)

3500 - 4124 feet
Un-named
Upper Paleozoice {Lower Pepmian %)

Prodominantly Sandstone, white to light gray, very fine to fine
grained with oecasional medism size grains, white argillacoous
{sericitic) matrix, friable to olightly haed, gemerally tight,
carbonaceous Plakes and laminations common, slightly micageousy
with minor Shale, dark brown and medium gray; and Siltetone,
1ight gray, partly slightly dolomitic.

The e¢uttings in thile interval ave highly contaminated by
eavings of voleanics and younger gsediments.

The ape of these sediments has been determined by the
identification of spores in core number 6 at 3599 . 3I709 feet.
Mo marine fossils have been Pound in these sediments, and
judging by the presence of ¢arbonaceous materials, it is
probable that the sequence is aonemarine in origin.

The presence of phosphatie pellets in core number 6 (see
appendix 4) probably indieates a depositionsl environment with
stagnant vedueing conditions,

An Upper Paleozoic section has not heen geen elsewhere in
the Gippuland Basin, and its exact correlation with sediments
in other bassing has not been established, The Burean of
Mineral Reusources favors a Lower Permian Age for this section
in the Duck Ray No, 1, and supgests that it is corrclative with
the Lower Permian sediments in the eanstern part of the Murray
Basin.



4124 - 4338 feet Duck Bay  P[sH

' Opdovicisn Undifferentiated

- Ordovician
Slate, dark gray, metallic luster, dense, hard, well developed
cleavage, partliy silty, sliphtly pyritie: Siltetone, siliceous,
hard, sliphtly argilliaceous; and Sandstone, medium to dark gray,
fine prained, siliceous, very hard. The cores are cut by
numerous milky white te 1light gray quartz veins §* to 4% thiek,
"and thin veins of black chert £illing fractures.

This seetion exhibits the typical litholopy of the thick
sequence of Ordovician rocks, present north of the basin. These
rocks have been altered by dynamic me tamorphiem and highly
Folded, and are reogarded as basoment in the Gippsland Basin.

STRECTURE

The Duck Bay No. 1 was primarily astratigraphic test and was not
ioeated on any knpwn atructupe, Seismie work in the area had ‘
‘indicated only regional dips, generally to the south for the Tertiary,
Messzoic and pre-Mesozole sediments. The location was selected a6
that strata of assumed Paleozoic age would be encountered at a
shallow depth of about JB00 feot.

Considering the unknown nature of the pre-~Tertiary strata and the
poor quality of the seismic records below the Tertiary, the soiamic
interpretation was remarkably accurate, The information obtained
from the Duck Bay No. 1 should be very useful in establishing better
control during any future seismic surveys.

No recognizable seismie reflections were obtained from the top
or within the Ordovigian basement. True dips Prom cores in the
Ordovician apre difficult to distinguish from the well.developed
¢leavage, The apparent dips in cores Nos. 8 and 9 vary from 30 to
45&. and the continuous dipmeter suggests the direction of dip is
northeast, The continuous dipmeter in this scection, however, is
probably not too reliable because of the distorted bedding and
abundant qugrtz veins dipping at varying directions, The Ordoviecian,
whese exposed north of the basin, is typically highly contorted and
invariably dipping at steep angles.

The continuous diémater indicates that the Upper Paleozoie
goction From 3559 to 3820 feet has an average dip of 25% at an
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avarage direction of s23%z, The basal part of the Upper Paleszoic

gection from 3863 Peet to 4130 Peet has divergent dips varying from

porthwest to south, but this is probably due to eross.bedding rather
than vectonic movements.

The voleanic section from 32856 to 3468 feet has an average
dip of 28% at an average direction of s19%, It appears that the
volcanie seetion is structurally closely associated with the
sedimentary section below &t, and therefore is probably Upper
Paleozoic rather than Mesozoice in age. This reasoning, of courae,
'is based on the assumption that the bedding inclination is due to
tectonic movement, rather than being a depositional feature.

There appears to be a gentle, angular unconformity batween
the Lower Cretacecouns sediments and the underlying velcanics and
sediments, The average dip in the Lower Cretaceous is 16® at an
average direction of $30%°E., Thus, the angle of unconformity would
be approximately 10°, If this interpretation is correct, and the
above stratigraphic conditions exist over a substantial area, then
theUpper Paleozoile section could be expected to increage in thickness
at the pate of about 900 feet per mile in a sounthward direction.

' The Tertiapy section has a reéegional dip {(established by well
data) of about 200 feet per mile {or 2“) to the south., The angle of
unconformity between the Tertiary and Mesozoic therefore is about 142,
This indiecates that the Stezelecki Group, like the Upper Paleozoic
section, thickens rapidly towards the coast.

Since the Upper Paleozoile, Lower Cretacesus and Tertiary
beds have regional dips generally to the south, they have probably
peen subjected to similar tectonic movements. It is postulated that
the Gippesland Basin came into existence in late Paleozoie time, and
subsidence and uplift have been along east-west trends since that time.

RELEVANCE TO OCCURRENCE OF PETROLBUM

Several small gas shows were vecorded in the Gippsland Lime-
gtone and in the top of the Latrobe Valley Coal Measures, The
eleetrical and other logs indicate that these showy originated from
porous zones with 100% water saturation. o formation tests were
made in the intervals where the showe oecurred because of the danger
of sticking the test tools, and because of the indieated 1008 water
saturation, ,

The gas shows in the Gippsland Limestone probably originated
in marine beds, but the gas in the coal measures is more’ likely of a
carbonacepus origia, '
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The vil in the Lakés Entrance area occurs in the glauconitie
sand at the base of the Lakes Bntrance Formation. This seetion in the
Buchk Bay No. 1, althoupgh porous, appears to have 100% water saturation,

Neo gas shows were pecorded in the Lower Cretaceous or Upper
Paleozoie. The Strzelecki Group was completely lacking in reservoir
beds, and the Upper Paleozoiec section contained oaly very thin porous
beds having at the best about 20% porosity. Both of these units ape
lacking in marine fogsils, and appear to have been deposited in Presh
or possibly brackigh water.

Although the Duck Bay No., 1 was a dry hole the information
gained from this well suggests that a definite petroleum potential
exists in this area of the Gippsland Basin, The thickening of the
Upper Paleozoie (probably Lower Permian) section southward posscibly
means the addition of marine sande and shales in that direction. The
Peymian in other areas of Austpralia (Tasmania, New South Wales,
Queensland and South Austealia) typically consists of interbedded units
of mgrine and non-marine sediments. Also, the only commercial oil anéw
gas found to date in Australia is believed to have originated in
sediments of Permian age. |

The mudstones of the Strzeloecki Group should Porm an exeelleént
eap rock for veservoir beds if present beneath the uncénformity.

Source beds and rese¢rvoir beds may well exist in the Upper Paleozoie
- section south of the Duck Bay No. 1, and a wide range of stratigraphie
_or combination structural.gtratigraphic traps are possible in this area,
‘%‘ The sands of the Latrobe Valley Coal Measures in the well were
" éamplat@ly Ezuakgé with fresh water (525 - 1050 ppm NaCl equBvalent).
Spsuthwest, beyond the limits of the flushing action, these porsus beds
may contain hydrocarbon aceumulatione devived Prom Tertiary or dldep
marine gediments.

POROSITY AND PERMBABILITY OF SBEDIMENTS PENETRATED _
Porous sands are present from about 120 feet down to 350 feet.
A water bore at the well-site drilled to 136 feet had a capacity in
excess of 1,000 barrels {42,000 gal.) per day.
The friable limestones in the upper part of the Gippsland
Limestone in the interval 420 - 730 feet are very porous, Betwaen
730 feet and 1500 Peet there are several thin porsous zones, the best of
which secur from 1380 to 1500 feet, '
From 1500 to 2240 feet the mection is tipght. The basal
glauconitic sands of the Lakes Bntragggfﬁg% Beair to good porosity.




| 295
Loed Bosyg 25/se s

The true eFfective porosities of these sands are probably somewhat
jess than indicated by the microlog and sonic log due to argillaceous
material in the matreix, '
The sands of the Latrobe Valley Coal Measures have Paiy to
excellent porosity. Thege sands have been flushed with Presh water,
but the galinities of 0O to 1050 ppm in the Duck Bay No, 1 ave
greater than in the Lake Wellington - Seaspray area where they ara
only 300 t» 400 ppm, '
The mudstoneg of the Strzelecki Group are tight thraugkuut.
The volcanic sequence from 3175 to 3800 feet has no inter-
granular porosity, but there may be some fracture porosity. The
sonic log in this interval, however, does not show any cyele akiyying
indicative of open fragtuves, '
The following table givee the porosity values for several
horizons as determined by the microlsig and sonic log. In addition
the indicated NaCl equivalent concentrations are given.
CALCULATED POROSITIBS, Rw AND BOUIVALENT SALINITIES FROM LOGS @

Depth  ROTOSIS Son3eifl, Ror Bgutyalept

600" 40% Not reliable 7.4 @ 88° 575 ppm

6501 39% J " 7.2 @ 88° 600

1455¢ 34% 29% No determination
1470° 40% 28% fosaible (2)
1719° 33% 24% | " |
1727° 35% 25% | "
2250" 38% 31% : No determination
2300° 39% 28 - 32% 3.5 @ 132° 1050 ppm |
2400° 39% 28% 4,0 @ 114° 800 ppm
2600° 3% 28% 4.5 @ 118° %06 ppm
3505 20% 11% 0.4 @ 128° 8200 pph
3554° 23% 15 - 18% 0.62 @ 129° 5500 ppm
3628" 29% 13 - 14% 0.35 @ 130° 9800 ppm

3885' No separation 18 - 21%(1) 0.4 @ 134° 7800 ppm

39481 20% 29% 0.47 @ 135° 6800 ppm

{1} DPoseibly in error begauvse of enlarpged hole.
{2) ‘Thin shaly beds
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Porosity vaiues caleulated £rom the micdrolog are generally
more aceuvate in the Tertiary section than in the Upper Paleozode
gaction. The soni¢ povosities, conversely, are more accurate in
the consolidated sandstones of the Upper Paleozoic than in the
Tertiary section.

The Rw and equivalent salinicty determination of formation
waters in many cases have been difficult to caleulate because of the
argillaceous nature of the peservoirs. This is espeecially true of
the porouws beds in the lower part of the Gippsland Limestone and all
of the Lowey Permian section. The true equivalent salinity of the
fermation water in the Lower Permian section is at least as high as
9,800 ppm where the greatest SP deflection was recorded at 3628 feet,
The favmaﬁiﬁn water vrepistivity (Rw) calenlated by the formala

. Ry = fgw at 3638 feet is in close agreemont with the value caleulated
from the 89 CUPrVe.

CONTRIBUTION T Gnaaeexﬁan CQNQBPKS.RESﬁLT!ﬁG PFROM DRILLING
The following, information hag been obtained from the drilling
of Duck Bay No, 1 2 ,
1. Overlying basement rocks of Ordovician age in the well is a
seetion 824 Pfeet thick of Upper Paleszoic sediments, These sediments
were heretofore unkaown in the Gippsland Basin, and their @reaauea
wilt inPluence Puture exploration in this avrea.
2. Overlying the Upper Paleozoic sedimeants in the well is a aeetisu
of voleanic vocke 328 feet thick. The age of these voleanics ie not
well kunown, but are probably of Upper Paleszoic age alse. These
. voleanics were encountered For the First time in the Duck Bay No. 1.
3. Unconformably overlying the voleanics is a thin ssction of the
Strzelechki Group. This de the first time that any well in the
Gippsland Basin has penetrated the pase of the Strzelecki Group.
4, The glawconitic eand horizon that produces non-commercial pil
from the Lakeg Batvance ares was present in the well, but contained
saly fresh water.
8. No significant shows of hydrocarbons were present, and the pre-
Tertiary sediments were genovally tight.
6. Pre.Tertiary strata dip gonerally to the south at angles from
169 o 28”. and a substantial increase in thickness of this strata
is bhelieved to take place to the south,
¥, Ordovician basement rvocks were found at 4124 feet.
8. The meismic reflection survey in the Duck Bay area was accurate,
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even though the records Crom the pre-Tertiary section were of poor
quality. ‘The geological information gaimed from the Duck Bay No, 1
will be invaluable to any future seismic surveys in thé area,
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LIST AND INTERPRETATION OF BLBECTRICAL AND OTHER LOGS
by Feank T. Ingram

The Pollowing logs were pyun in the Duck Bay No, 1 @

Log Interval Run ~ Scale |
Bleotrical log 410 - 4337" 3 2" = 106*' and 5% = 100¢
Hierolog-Caliper 410" - 4231° 3 2" =» 100' and 5% = 100
Sonic - Camma Ray 410*' -~ 42210 1 2% =« 100* and 5" = 100¢
Continuous Dipe 1000 - 4230 i 1" = 100" and 1' = 20¢

me ter

The electrical log was useful fopr determining the ﬁuﬁmaﬁiaﬁ
boundaries, Tormation water rosistivities, permeable beds and depth
of invasion in the Duck Bay No. 1, It can be seen from the .
resistivity curves that the marine Tertiary section bocomes
progressively more shaly dowaward to 2185 feet, It can alao be
geen that there is no lithological break at the top of the Lakesn
Entrance Formation at 1900 fest.

The SP curve is normal, oxcept through the Latrobe Valley
Coal Meagures where it is reversed because of the prasenge of
formation waters more resistive than the mud filtrate. The
formation waters in the coal measures appear to &&eam&vissa saline,
and thersfore more resistive, with depth., This inerease in
resictivity downward may, however, be dug to a decrease in
argiilacecus material Jdownward se suggested by the gamma ray curve,

The microieg offers a good visval means of locating
porous beds in the well, 'The quantitdative values of the porosity
measured by the micvrolog ape probably fairly accurate in the
Tertiary section. Howeveyr, in the Lower Permian section the
porssities measured by the microlog appear too high. Hote that
in the Lower Permian section there is n Ffllter cake build-up
opposite the porous beds, evesn though the hole diameter is greatly
anlarged.

“The sonic log is a better tool than the micrplop for
ﬁeté#miﬂing porosity in the Lower Permian sectien. The porosities
determined by the sonic log in the Tertiary section shown in Tablé 2
have been correeted for compaction and may be slightly in error,
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The gamma~pray curve in the coal measures exhibits low
radicactivity Por the sand and coal bedes, as contrasted by the
high radiocactivity in the claystone beds, The mudstones in the
Strzelecki Group are easily recognizable by thedir high level of
radivagtivity.

The radicactivity through the volecanic section is
remarkably lew, as basic igneous rocke of this type usually have s
very high level of radisactivity.

In the Lower Permian section it can be geen on the gamma
ray curve that the sandstones are shaly and there is little
contrast, for the most part, in the level of sadioactivity.

A Core Laboratovies Inc. poptable hot wire gas detector
was used for continuovw logging of the total gas in the drilling
fiadd, The drilliing rate curve was computed from the geolograph
incated on the wig floor.

A lithologic sample log was prepared concurrently with
the drilling operation.
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VELOCITY SURVEY

of the
ARCO LIMITED . WOODSIDE (LAKES ENTRANCE) OIL CO. N.L.

DUCK BAY NO. 1
VICTORIA

Prepared by

VICTOR BYCHOK -~ ARCO LIMITRD

*,
!

A Schlumberger Sonic gsurvey was conducted in the Ayso -
Woodaeide Duck Bay Ho. 1 to measure interval times for computing
sub«gurface veloecities. The survey was condugted on 26th February,
1964, for the measured interval from 4229 feet to 410 Peet. Total
elapsed logping time was 4 hours.

Az surface casgsing had been sot to a depth of 410 feet priog
te the sonic survey, it was necegsary to compute the subesurface
velocity for the intepval from the grotind level to 410 feet {331 Ft.)
on the basis of sediemic rvefraction velocities measured im the nearby
agea. The average veloeity for this near Sarface interval
computed from the selsmic refraction data was 5800 feet per goecond.

LOCATION OF WELL |

Latitude 39%86145% Sonth

Longitude 14773936 Bast

Petroleum Beploration Pepmit No, 44 -~ Vietoria

K.B, Blevation Y9 feet Ground Blevation 68 Pest
Total Depth Surveyed ¢ 4239 feet

Casing Record 135" set at 410 faet {~331 Poet)
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by
J. B. Hooking

Cuttings, side wall cores, and Cores Nos., 1 and 2 from
Avep - Woodside's Buck Bay No, 1 well have boen examined.
9&%&?%&&8%&13 the high degree of contamination in most cuttings
samples prevented accurate determinations of formation boundary
deptha, \

Sidoewall core samples were taken at 2284 £¢, 2293 ¢,
2200 f¢, 2300 £¢, 2312 ft, 2347 f¢, 2570 f¢, 2450 fe, 2600 fe,
and 2670 £t, and showed vivtually no contamination by deiiling
mud., Core Nos., 1 and 2 - taken at 2320.2340 ft. and 2340-2360
£t. respectively - have very limited recovery and could not be
used for bisetvratigraphic determinations.

The stratigraphy, based on both foramimiferal content and
the mieroscopic oxamination of sediments, is Gutlined below in
drilled order.

= 310 feet 3 Haunted Hille Group
Clayey cands and gravels, Baunag are lacking.
310 - 410 feet :  Jommy's Point FTormation

Greenish brown calcarecus sands - between 310 and 350 feet -
opverlie mid-grey sandy marls - From 350 to 410 feet, Thoae
soediments contain glauconite which has been pavtially oxidieed
to limonite.

Both the sands and marls are gquite shelly, the gastropod
Turritella sp. being common. Foraminifera include Caneris
phillipinensis, Nonion victeriense, and common miliolids
{'tyyi;@?’}é"%?’mliw water Porme), representing a Ealimnan assemblage,
410 - 490 feet : Tambe River Formation

A grey, partially glasconitic, sandy marl between 410 and 420 Ffec
feet differs from those directly above it only in that it contains |
fragments of beyozoa and occasional pileces of the worm tube
Ditrupa sp. Alsy the microfauna centains Orbulina undiversa, but
is othépwiee the same as that given above, It appears from the




species Globigeri

30.

, ek .
' traasiﬁi@aal nature of the Pfaunal assemdblage that the age %;3 3354

ﬂitnhaizian.

Theae aaéiw&nts ape xepraséated by the typical limestone/marl
sequence, the proportion of clay - and hence marl - inecreasing
downwards.

Organic material is more abundant in the upper parts of the

" section. Bryozoan fragments avre particularly common between 420 and

1070 feet and less so between 1070 and 1390 feet. En the dark grey
clayey marls between 1390 and 1900 feet, only a few chalky bryozovan
remaina ape found.

All stages - namely the Bairnsdalian, Balcombian, Batesfordian
and Longfordian - ars recognized, The diagnostic Batesfordian form
Lepidoeyelina sp. occurs below 1280 feet: ite lower limit is indeter-
minate due to down-hole contamination by the species, but it is
probably the Batesfordian -~ Longfordian boundary which is at
agp#nximaﬁeiy 1390 feet. Globigerina woodi is the most diagnostie
planktonic species found in the Longfordian ¢layey maris.

1900 ~ 2280 feet : Lakes Entrance Formation

The formation is divided inte three main lithologies; FProm
1900 to 2190 feet, a light brownish grey (green when wet) puggy marly
from 2190 to 2240 feet, as above, but %acamgﬁgwgaﬂ&y {including
grains of glauconite and pyrite); and from 2196 g 2980 feet, fine
micageous sand containing traces of glawvconite and pyrite.

The marls contain a typical Janjukian fovraminiferal ﬁasémﬁiﬁga
{of Carter's Faumal Unit §) which includes the diagnostic planktonie
. ampliapertura suapesrtura.

The basal sands age harran, and a Paunal Unitv 4 assemblage,
which might be expected here (Hocking and Taylor, 1964) has not been
isolated, 2100 4 :

2380 - approx. 9860 feet 3 Latrobe Valley Coal Measuves

Fine micaceons saunds botween 2280 and 2520 feet contaln
gragments of brown coal, and are often quite gravelly {especially in
Covres 1 and 2), No foraminifera were found in these sediments.

The uppermost bed of brown coal is encountered at approximately
2820 feet, It appears to be a major seam approximately 80 feet thick,
although it may well be broken by small sand intercalations. A com-
parable thickness of coal is found in the adjasent Sperm Whale Head
{Boole Poole No., 1) bdore,




AL&A.En# 34 /s ot
; Below the brown coal a Purther gequence of sands is developed

which also faile to yield any foraminifera.

Summary Table .

Depth (f£t) Faunal Unit and Local Tegtiany
‘ Stage {(after Carter, 1964)

, - 40 -
Haunted Hill
Group

310

Jemmy*s Point

Formation Ealimnan

410

Tambo Riveyr

Pormation Mitchellian

420 — X
P 4 Bairnsdalian -

9-11 Batesfordian
*Lepidocyclina®
- hopizon
P. U ‘
6-9 Longfordian

Gippeland 1280 )
Limestone 13920 ;

- 1900

Lakes Eatéan@@ r.U, &
Formation 2190 » v« - - - - - - Jandukian
*R.U 4 '

, - 3280
Latrobe Valley

C.u Anglesoan
: Approx,.

2800

Refevences 3
CARTER, A.N., 1964 Tertiary Foraminifera from
& Gippsland, Victoria and their
Stratigraphic Significance.
Geol . Supv,Vic, Memoir 23, in press.
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| Buch Boy 3 5/se
The Initisl Marine Transgression
in the Gippaland Basin, Vietroria.
A.P,B,A, Journal, 1964, in press.
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DUCE BAY NO. 1
BORE_CORE

by
John Douglas

20/

335

Core samples Prom Arco -~ Woodside Duck Bay No. 1 bore were
treated by the hydrofluoric acid-Schulzes solution method, and the
residues exanined under the microscope.
Results of examination

Core

Popth

Type of

No. (feet) Microfosails Age sediment-
ation
in@ﬁw&taﬁ_k%

3 8839 - 41 Miecroflora including Lower Non marine
Ceratosporites equalis, Cretaceous
dissaccate gymnosperm
pollens et&.
4 3190 - 94 None isolated, ? ?
8 3393 - 3408 4 ? ¢
6 3699 - 3704 aicrﬂfiara iaﬁluﬁing Upper Ron marine
ugkodieporite: Falergons
: engia ey
eiwratr}xaﬁ*tas gplendens
7 5880 -~ 3896 None isolated

mierofossils have been noted,

A lower Cretaceous microflora from Core 3 (2839-41 feet)
containe forme desceribed by Dettmann (1963), but in insufficient
pumbers to correlate reliabdly with Mesozoic microfloras obtained from
other Gippeland cores.
No microfossils were isolated from Core 4 {3190-94 fest)
which appears to be igneouns rather than sedimentary in nature. A
further sample from Core 6 (3393-3403 feet) is being prepared decause
although much fragmentary plant material is preseat no diagnostie

Az this core ig mear the Palaeoxoie

Mesozoic boundary (see discussion on Core 6 below), precise knuai&ﬁge

of ite geological age and nature is important,



- 34,
Ouch Bay 3754
Core 6 (3699-3704) contains relatively poorly preserved
microfossils including Nuskoilsporites gondwanensis, and ef,
Cirratriradites splendens and other fragments, all of which indicate
Upper Palaecozoic sedimentation. Both forms have been described
from the Permian Greta Cosl Measures of N.5.W., and Nuskoisporites

has also boen degcribed Prom the Permian of Western Australia, and
Queensland,

No indication of marine sedimentation has been found. This
is the first record of Permian sediments bencath the Mesozoie
sodimenta of castern Vietoria,.

. John Douglas.

f
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PRELIMINARY PALEONTOLOGICAL RBPORT
by

o B, A, HODGSOR:,
. Bureaun of Mineral Resources

Core & (%708 feet) %:am Duek Bay No., 1 was submitted by
Ares Limited for study and determination of its age.

Pr. G.R.J. Terpstra examined part of the core for
ﬁﬂwamﬁaifaﬁa but Pound none, '

- Another piece wap treated For extraction of spareg and
pollens. It contained relatively abundant Nuskoisporites
triangularis together with Cinkgocycadophytus sp., rare striate
pollen and the spores Leiotriletes directus and Verrucosisporites
¢.f. psoudoreticulatus, The assemblage is of Permian age}
probably lower Permian in view of the abundance of Nuskoisporites
triaa_nzaris. In contrast to many of the lower Permian rocks of
the Murray Basin, no algae or Acritarchs were observed in this
gample, The absence of marine ﬁrgaﬁisms suggoests that Core 6 i&
of nan-marine arig&n.

{E., A. BODGSON)
Genlogist

11ith Mareh, 1964,

35, .
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. vy
P, R, Bvana,
Bureau of Mineral Resources

4 note concerning the Permian age of e. 6 (3708 feot)
| from Argo - ﬂ@ﬁﬁs&ﬁe Duck Bay No. L Well, Gippsland Basin, was
compiled by B.A. Hodgson on 1lth Mapreh, and a copy was forwarded
to the gompany. Hodgson has since examined other core material
from the well in order to determine the limits of the Permian
SEGUONLY ., His sesulte are incorporated im B H.R, Reaarﬁs 1964780,
which is at present being typed,. /

In summary ﬁ@dgaan has obtained the fntluwing results ¢

CORE 3 {2831-32 feet) t Uppermoot Jurassic or lowermost
Craetaceous., Palynological criteria defining the Jurassic/
Cretacoous boundary are not yot recognized, This sample is
probably to be correlated with the top of the Blythesdale Group of
the Great Artesian Basin, It is unusual im that it contains
microfossils suggestive of a brackish or perhaps marine facies.

It i¢ pussibly older than the mepart@d marine Cretaceous of )
Benguorden South No. 1 (Hollands Landing).

CORE 4 (3197-99 feet) and CORE § (3393-94 feet)

Altered olivine bdasalt (W.B.Dallwitz, pers. comm.).
« (2880 — 3896 (o T
CORE 6 (3708 feet) and CORB 7 (3390-92 feet)’: Lower Permian,

Only £ragmentayy specimens were obtained from ceore 7. The
sssemblages of thege cores are relatable to Lower Permian deposits
in the Murray Basin, However they diffepr from the Murray Basin
sections in the absence of any algae and acritarchs which might
indicate a marine oy bpackish Pacies.

, : ) : ) ¢ Barren, A not
anrpriﬁﬁng vﬁauit in view of the m@tamarpﬂnueé state of the rocks,

{P. R, Bvans)

ﬂaelaggas
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PALYNOLOGLC%L REPCRT ON CORE SAMPLES FROM WELLS SUNK

IN_THD GIPPSLAND BASIN by 4.6 Pelfmants /y—/%éﬁ?éé

R fose pl Aot

Core samples taken_?rom’seven wells sunk by Woodside-and partners
in the Gippsland Basin yielded microfloras (ses Tables 1 and 2) that
provida a basis for correlation of the well sequnces, both with each
other and withnsequegces from elsewhere in the Gippsland Basin.. The
wells and the intervels investigated comprise: Carrs Creék ﬁo.l between
522 and 5507 feet; North Sgaspray No.l between 3484 and 3771 feet; Duck‘ ; '

Bay No.l between 2831 and 3896 feet; Seaspray No.l between 4872 and 5556

" feet; Lake Reeve No.l between 6080 .and 6655 feet; -Bellbird No.l between

995 and 2245 feet; and Woodside South No.i between 5279 and 5816 feet.
The majority of the samples yielded identifiable spores and pollen grains,:

but the concentration and preservation of the plant microfossils ranged

 from good in some samples to poor in others. As outlined below the

microfloras obtained from the sediments investigated conform with Lower

Permian, Lower Cretaceous, and Lower Tertiary microfloral assemblages-

~ that have been described from Austrwllan deposits by Balme (1964), Dettmann

(1963), and Harris (1965)

Carrs Creek No.l well -

. The samples from 5500-07 fest and 5360-80 feet yielded poor
concentrations of poorly preserved spores and pollen., Species present

in the lower samples include Cicatricosisporites australiensis (Cookson)

and dAequitriradites spinulosus (Cookson & Dettmann) which indicate a

Cretaceous age,

The uppermost sample examined (4532-32 feet) yielded & more diverse

microflora in which Dictyotosporites sneciosus Cooxson & Dettmann 13 a

component.  This specles 1rd1cates the presence of the Speciosus Assemblage

that . is Vé;anglnlanuApmxan in age (Duttmann 1983), The Speoiosus Assemblage

A



.

e

~

A

.
»
A

. has been subdivided on the basis of Cyclosporites hughesi (Cookson & Det‘cma.nn)

- .

‘and Crybelosporites striatus (Cookson & Dﬂ:tmann)g neither spec1es of which

3
k)

was observed in the Carrs Creek section. However, the presence of D, SEeClOSUS -
does ensble correlation of sediments in Carrs Creek Nool well_a£_4522—52

feét with at least-part of the following~sequences:;v Wellington Park No.1l

wgil betﬁeen 3818 and 9019 feet, Roséd&lé'Né.l well between 2469 and 4476

feet, and Tarwin Meadows No.1 well between 600 and 3945 feet (Dettmann_1965a, o
1965b, 1956a). ‘ | | S " | ‘ '

North Seasvray No,l well

Only two samples were submitted for examination. The upper one

v

(from 3484-504 feet) provided a meagré microflora composed of species that
i .

range from Jurassic to Tertiary times, The lower sample (from 3765~71

' feet) contains a rich assemblage of spores and pollen grains. Species

present include Triorites edwardsii Cookson & Pike,aTricolpites Zillii

Cookson, and Dacryvdiumites ellipticus Harris. The combined occurrence

of these three species provides evidence for the existence of Harris s (1965)'

Triorites e&wardsii'Assemgé@%e which is considered to be of Middle Paleocens

age out may extend into the Upper Cretaceous. 2 :Similare microfloras have

beun reported from sediments at 4705-22 feet in Merriman No.l well, from

,\\ 5,

5%15-45 feet in Golden Beaoh/Nooi well and eqplvalents (see Dettmann 1966b).
® .
brea
Duck Bay No.i well " Vé{

Permian spores and pollen greins were extracted from samples of

core nos, 8 and 7 (3699-709 feet, 5880-96 feet). Species observed include

Punctatisporites gretensis Balme & Hennelly, Calamospora diversiformis Balme

& Hennelly,.Leiotriletes directus Balme & Hennelly, Nuskoisporites SPPe,

and Vestigisporites rudis Balme & Hennelly. Punctatisporites gretensis

is considered by Balme (1964) and Evans (1963) to signify an early Permlan ‘

age -and thus the beds beuween 5699 and 5896 feet in Duck Bay No.i well can /|
ﬁ?(.: o it La(s Jil— B;i::u";_. f)é.,’éi\ b ks £ /!fﬁ f,\’,-sa /:/)(4 ‘z‘ss-“lii fl,‘“ Le el K//? e {H“‘ aéé

-

f,,:';ff: -ﬁﬂ:;.? -'v -1g)?
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be .onsidered. %0 be of a similar age,

(&

A lower Cretaceous (Valénginian-Agtian) nicroflora was dbﬁaine&

from core no.d (2831-51 feet), This microflora conteins Dictyotosporites

speciosus and thus conforms with the Speciosus Assemblage. Furthermore,

- Gooksonites vériaﬁilis Pocock indicates the'presence of .the older category ' -

of this assemblage and suggests correlation.of the beds with those at
2557-72 feet in Tarwin Meadows No.l we.ll) at 6945 feet in Wellington Park
No.1l well,'an&'atl6977 feet in Bengﬁorden South No,l well (Dettménn 1965a,
1965b) .

Seaspray No,L well

Poorly preserved microfloras were obtained from the two core samples

‘xamined (4872-85 fett and 5556~56 feet). The lower sample yielded

" Coptospora paradoxa (Cookson & Dettmann), the index of Dettmann‘s (1905)

Paradoxa Assemblage of Aptian~Albian age. The upper sample did not prov;de

C. paradoxa but the combined presence of Reticulatisporites pudens Balne

o

and Cm/belospom_tes striatus and the absence of angiospermous grains suggests .

conformity of the microflora Wlth the Paradoxs Assemblage. On this basis
the sediments between 4872 and 5556 feet in Seaspray Nosl well may be

correlated with beds in Wood.side'Nool well at 5950-55 feet, Woodside Noo2 "

well between 4114 and 4258 feet, and'Wbodsmde No .8 wall at 5386 feet (seé

Dettmann 1959; 1963, p.121).

Take Reeve No.l well

The Aptien~Alblen Paradoxa Assemblige was identified in the sample

from 0080~96 feet an@ aceordingly these hovmzons are corr@lated with those-

between 4873 and 5586 feeb in Seaspray Nool wells

Poorly preserved plent microfessils were obiteined from core no.d

at 6620-35 feet., The only stratigraphically significent species identified

3(g

is Aequitrirsdites spinulosus that provides evidence for & Lower Cretaceous age.

‘
I3
i
3
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& ‘Seaspray Duck Bay Ngggg ra Carrs Cree% S o » . ' Lﬁés :
: \ ] .Nool Noog I No.1 . .
o (e N (@] e [eh [¢] [e] o
IS RSN - N TN B>
5 2 8% g8 g 3
® © & o O & o
Y YN T ¢
3 2|2 3|8 &8
- (8 - - )E - - L . .
+ N B Punctatisporites gretensis
et ) ‘ : : Calamospora diversiformis
P R I - Lelotriletes directus
+ AN BT B | Acanthotriletes ramosus
+ R T Cirratriradites splendens
+ _ ‘ Laevigatosporites vulgaris
T - ’ B Nuskoisporites gondwanensis
LA ' : : Nuskoisporites rotatus
L ’ .| Vestigisporites rudis
o + . . Aequitriradites spinulosus
. 1 + o - +. Dictyotosporites speciosus
by : A + Cicatricosisporites australiensis
S o . ' Cooksonites variabilis o :
st 2 e e Leptolepidites verrucatus . SRR
e L ' ‘ Klukisporites scaberis = |
: + : B _ + Reticulatisporites pudens : RS
. + A - , _ ‘Foraminisporis wonthaggiensis .|~ =~ i
' B A ' - Foraminisporis asymmetricus L
_ : + .| Rouseisporites reticulatus !
+ 4 Crybelosporites striatus
+ : S . Coptospora paradoxa B ) " i
I + Laevigatosporites ovatus C
: + ' " Trilites tuberculifornis : S
+ Cyathidites splendens - L
+ Verrucatosporites specicsus . L
+ Dacrydiumites ellipticus :
+ Phyllocladidites mawsonii
+ Nothofagidites emarcida
' Proteacidites subscabratus
+ . Proteacidites adenanthoides
- + Tricolporites microreticulatus
+ ricolpites gillii i :
+ Triorites edwardsii , f'57

“Table 1. Eistriéution of selected spores and pollen graiﬁs in Carrs Créek |
No.1,.North Seaspray No.L, Duck Bay No.l, and Seaspray No.L wells.

! .
v

+ e .gpecies present:' -




Foraminisporis wonthagglensis

Foraminisporis dailyi

Foraminisporis asymmetrious

Reticuletisporites pudens
Rouseisporites reticulatus

- Rouseisporites radiatus
Rouseisporites simplex . ...

Cyathidites puunctatus
Cryvelosporites striatus

Pilosisporites parvispinosus

Coptospora paradoxa -

. Trilobosporites trioreticulosus

Trilites of, T. tuberculiformis -

Cicatricosisporites hughesi

~ites ovatus

-Clcatr10081spor1tes pseudotripartitus
Leevigatosper :

P
T .'nﬁM : . \E
»“"—" s . . :.:g.
- ' 1 Lake CRCI Sl '
" 'Woodside South No.1 Bellbird.yg; Rﬁgri AN . .
o o o o . o e le o ‘oo o e ) . o
R OB R BLE BR B BB '
o oo oL o oald 5 8182 9 .
3 & 8 8.8 %18 5 ¢lN 2
© ®» o vo ©oll v p|T §
Ly oo b bla g 8l s
o © O v O | - "W 5% %
T - B T8 =T el
-7 N D I Aequitriradites spinulosus.
: Coe S .. | Dictyotosporites speciosus o
1 e o o s e e e e "4 | Cicatricosisporites australlensis B
I e L - Januasporites spinulosus -
: R B Klukisporites scaberis .
.+ .. { 'Leptolepidites verrucatus

Téble’Z.

o~ -

. Distributlon of seleoted spores in Lake Reeve Nb.l, Bellblrd Nb*l
?,gg and.Wbodszde South No.l wells., '
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by
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PLATE 1

The information contained in this report has been
obtained by the Department of National Development, as
part of the policy of the Commonwealth Government, to
assist in the exploration and development of mineral
resources, It may not be published in any form or used
in a company prospectus without the permission in
writing of the Director, Bureau of Mineral Resources,
Geology and Geophysics,
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A PALYNOLOGICAL REPORT ON

ARCO-WOODSIDE DUCK BAY NO,1 WELL

by

P.R, Evans and E.A. Hodgson

Records 1964/50

SUMMARY

Seven core samples from Duck Bay No.1 Well have
been examined for spores and pollens., They indicate that,
below a Tertiary sequence, the well penetrated lowermost
Cretaceous or uppermost Jurassic sediments overlying altered
olivine basalt, which in turn overlies a Lower Permian, non-
marine sequence,

INTRODUCTION

Arco-Woodside DuckOBay No.1 Well was drilled during
February 1964 at Latitude 37°56' 45" South, Longitude 147°39'36"
Fast in the Gippsland Basin to a total depth of 4125 feet,

It was drilled to determine the Mesozoic sequence,
especially basal Mesozoic, and to investigate the pre-~-Mesozoic
section. Soon after the well was completed, Core 6(3708 feet)
was submitted by the company for palynological examination and
was found to contain spores of Lower Permian age. This record
outlines results obtained from an examination of further cores
from the well to determine the limits of the Permian sequence
(Plate 1).

OBSERVATIONS

Core 3 (2831 -~ 32 feet)

This sample, a fine~grained siltstone, contained
many moderately well preserved microfossils,

Spores and Pollens

Sphagnumsporites sp.

Cyathidites spp,

Baculatisporites comaumensis (Cookson)
Neoraistrickia truncatus (Cookson)

Leptolepidites verrucatus Couper

Ischyosporites sp.

Lycopodiumsporites circolumenus Cookson and Dettmann
Lycopodiumsporites rosewoodensis de Jersey
Dictyotosporites sp, Cookson and Dettmann
Contignisporites cooksonii (Balme)




>, Buck, Poay &

Murospora cf. florida (Balme)

Disaccites spp.
Podocarpidites sp,

Microcachy ridites antarcticus Cookson

Tsugaepollenites segmentatus (Balme)

Classopollis torosus (Reissinger)
Ginkgocycadophytus sp.

Microplankton

Micrhystridium sp,
Gen.et sp, indet., cf, "form A" Cookson and Eisenack 1960,

The presence of Neoraistrickia truncatus,
Lycopodiumsporites circolumenus and Dictyotosporites sp.
indicates that this core is of uppermost Jurassic or lowermost
Cretaceous age. The few specimens of Micrhystridium sp.
observed in the sample suggest that it is of marine or brackish
origin :,

The sample was characterised by a great abundance of
small (about 30u diameter) ring like bodies of uncertain origins
which compare closely with "Form A" Cookson and Eisenack (1960),
The Duck Bay specimens differ only in size from Cookson and
EisenacKs forms which averaged 43-52 a1 in diameter. Cookson
and Eisenack found "Form A" in the Wrotham Park Sandstone of
the Carpentaria Basin in Queensland, high in the Blythesdale
Group at Oodnadatta, South Australia, and in the Birdrong
Formation of the Carnarvon Basin, Western Australia. Each of
these horizons is a precursor of widespread Aptian marine
deposits and they are generally regarded as Lower Cretaceous
in age, "Form A" has not yet been recordecd from undoubtedly
marine sediments and may, perhaps, be a brackish water indicator,

Core 4 (3197-99 feet) and Core 5 (3393-94 feet)

Samples of these cores were examined by Mr, W.D,
Dallwitz who considered them to be an "altered olivine basalt"
(pers,comm, ), The presence of associated red-brown shales,
indicated on the graphic log, suggests that the basalt was
subaerially extruded,

Core 6 (3708 feet)

Leiotriletes directus Balme and Hennelly

Verrucosisporites cf, V., pseudoreticulatus Balme and
Hennelly
Nuskoisporites triangularis Mehta (relatively abundant)

Ginkgocycadophytus sp.

Striatiti spp.

The assemblage is of Permian age; probably Lower
Permian in view of the abundance of Nuskoisporites triangularis,
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Core 7 (3390-92 feect)

A few fragmentary specimens of Nuskoisporites
triangularis, Leiotriletes directus and Granulatisporites
micronodosus Balme and Hennelly were present in this sample and
indicate that at this depth the well was still in Permian rocks.,

An abundance of Nuskoisporites typifies the Lower
Permian of thc Murray Basin (Evans, 1962; Evans in Wright and
Stuntz, 1963), In contrast to these Lower Permian rocks, no
algae or acritarchs were observed in the Duck Bay Cores 6 and 7,
The absence of these organisms suggests that the samples are
probably of non-marine origin,

Core 8 (4153-55 feet).

Barren

Core 9 (4215~-17 feet)

Barren
COMWENTS

In view of these observations, the well section can
probably be subdivided as in Plate 1,

The Lower Permian at Duck Bay is the first indication
of the existence of beds of such age in the Gippsland Basin,

The age of the volcanics is indeterminate other than
within the limits Lower Permian - Upper Jurassic.

The Mesozoic section is apparently the same age as
the core samples from 7785 and 8862 fect in Woodside No.2 Well
which were palynologically examined by Dettmann (1959) who
considered them to be "pre-Albian (probably Neocomian-Aptien or
possibly uppermost Jurassic (Cookson and Dettmann 1958)?".

This is the first record of lowest Cretaceous-
uppermost Jurassic sediments in Victoria to perhaps have marine
or brackish connections, Webb (1961) considered that marine
Cretaceous beds were penetrated by the Bengworden South No, 1
(Holland's Landing) Well at a depth of 3949-4004 feet (T.D,) on
the basis of foraminiferal evidence supplied by D.J, Taylor
of the Victorian Mines Department, A sample from a depth of
3977 feet in this well, part of the material originally studied
by Crespin (1941), was examined in the present investigation,
No microplankton were observed in it and the spores which it
contained indicate that it is probably younger than Core 3 of
Duck Bay Ho.{ Well,
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APPERDIX 3

CORE_DESCRIPTIONS

CONVENTIONAL ___CORES

CORE No. 1, 2320' - 2340° (20'), recovered 3 pebbles, quartz, sub-vounded,
4% to 14" in diameter.
CORB NO. 2, 2340 - 2360° (20'), recovered 1' of compressed cavings,

CORE NO, 3, 2831 - 2851° (20"}, recovered 20,
2831 - 2851, Shale - Nudstone, dark green-gray to dark brown),
gompact, conchoidal fracture, carbonaceous and micapooue,
hompgonesus, apparent dip © - 5%,
CORE WO, 4, 3182% . 3202 (20°), rocovered 20,
| ) 3189' - 3202', Basalt, dark green, very fine grained, highly
alvered and chloritized, blocky and crumbly, abundant
steeply inclined caleite filled fractures in upper 10, no
: reliabdble dip determination, ' |
CORE NO. B, 3593' - 35408 {10*), vecovered 13,
3398 - 3094457, Intéibedded Basdlt, ‘medium green te buff, very
Pine grained to aphanitie, often with' a find network of
acciculayr crystals, highly altered and chleritic, crumbly
and aliﬁk@ﬁsiéed.'ﬁreegia. sugular fragments up to 4" in
dismetesrs and minor laminated volecanic ash (?), dark brouwn
ts black., No reiiable dip determination, '
CORE NO. 6, 3699' - 3709% (10°), recovered 9}'.
' 3699 - 37084', Saandotone, light kray with white apgillaceous
. { tuffaceous?) matrix, very fine to firm grained, slightly
hard, carbonaceous fragments and laminations, glightly
micaceous, moderate gross-bedding, tight, reliable dips of
18 -~ 20%, no shows.
CORE _NO. ¥, $880% & 3896' (16'}, recovered 18'.
. (Drilling break 3874' - 388O*)
9880° . 3896, Bandatone, medium gray, fine grained with
oeceasional medium-grained bands, gquartzose with white
argillaceous {tuffacesus?) matrix, abundant dark grey rock
fragments, glightly hard, vare carbonaceous laminations,
poor porosity, slightly cross-bedded, apparent dipe of
0 -~ 10%, no shows.
CORE MO, 8, 4153* - 4162' (10'), recovered 10%,
4182 - 41887, Siate, dark gray with a hard, me€allic lustre,
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partly silty, dense and hard, very sliphtly pyritiec,
wall developed slaty ecleavage dipping at 80 - Qﬁ#, guarts
voing &“'tﬁ 4" thiek parallel to and cutting the apparent
bedding are common, occasional euhedral quartz crystals
agsociated with the gquaptz veins, one steeply inclined
fracture with minor displacement, poseible dip of 30%.

4158' -~ 4162%, Shale, dark grey to bdlack, crumbly, no
vigible bedding, possibly fault gsuge.

CORE MO, 9, 4214% - 4224 {10°), recovered 4°,

4214% - 4218', Intesdbedded Slate, dark gray, often
laminated, densey Siltstone, medium ¢ dark grey,
silieceous, hard, slightly argillaceous; and Sandatone,

. medium to dark grey, siliceous, hard, fracture filled
‘ with iight gray quartz or black chert, cccasional
ivregular masses of quartz, bedding obscured by cleavags,
possible ﬁigfésﬂa




Depth
2248¢

284"

2275

2290¢

2300¢

2312°¢

2347

2370°

24501

.sxaﬁfw&tn
Attempted 13, Recovered 12
Recovery

.é.ﬂ

14"

13"

1c

*ﬂ

1"

14

.g.n

14"
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CORES N

Description

Sand, dark green gray, mhderately
glauconitic and pyritie, fine grained,
poor-fair porgsity, no show,

Sand, medium brown, fine grained,
unconsolidated, slightly micaceous,
slightly ecarbonaceous, fale porosity,
odor of H,8, no showy glancenitie,

Sand, medieom brown, fine grained, moder-
ately glauconitic, unconevlidated,
slightly micaceous, slightly carbon-
acecus, Failr poresity, odor of H,8, no
phow.

Sand, lipht brown to light gray, line

grained, uneonsolidated, non-glauconitiec,
slightly pyritie, slightly carbonaceous,
fair porosity, no show,.

Sand, tight gray, very fine to fine
ﬁéainéé. argilliacepus, fair porosity,
no show.

Sand, light brown, fine grained, carbon-
agepus Pragments common, 1 thin
ecarbonaceosus lamination, fair to good
porosity, no show,

Sand, light brows, Fine grained, slightly
lignecus] Pair torgood porosity, no
ghow,

Sand, davrk brown, fime to medium grained,
very ligneous, poor to fair porosity,
snconsolidated and poorly sorted, no
show, ”

Sand, medium gray, very fine to fine
grained, clean, uncohsdliddted, slightly
micageous, Pair te good porosity, no
ghow,



T11
12,

13.

Depth
2600

2818
2670°

5508°

Recovery
an

No vecovery
1!0

kA
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Degeription
Sand, light gray, Pine to mediam grained,
poorly sorted, angular to subangulap, ’
white argillaceous matrix, fair to good
porogsity, no show.

Sand and Gravel, light gray to white,
unconsolidated, gquartzoese, subangular,
1 pebble 4" in diamdter, good porosity,
no show, _

Sandy Tuff (%), white to light gray,
erumbly, appears deeply weathered, very -
1ittle quasrtz, poor porosity, no show,.
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PETROLEUM ACT 1958 (SECTION 45).

DAY
® 6

DUGE

LA B ] * o

bore on

RECORD OF WORK AT

*Petroleum Exploration Permit) -
% Petrelews -Prospecting -Lieense) Number
*Petroleun Minerst -Fease

22nd bebruary

® 0 8 9 ¢ 0000 e G0Q 6

O 8 909 es a0 00

No., 44

® ¢ 60 00 08 000 2

during week

~

ending 19.%4....
*¥ Strike out words not applicable.

DEPTH DESCRIPTION OF STRATA
20t - 3001 Sand, Clay and Lincnite,
SC0F = 3 5O Sand, Shells and Clay
F50Y -~ 5507 AT@.L"‘, shel 1y
55QY - 10301 Limestone
1050' - 1420! Tire estonc and Marl .
14200 - 92401 Clay and daprl )
—dugsme 20240 - 2280 Shale, .brn., ory. and grn., fissile, vy.glauconitic
C_and nvritic
“M‘ 2960% - 2450° Shale and Sand, med., - vy. cse. gd, and nebbly
: 2450 ~ 277(0¢ Sand,. Gonl and Clav
T 2770% = Z000° Shale, l'udstone and Siltctone, bran., - ary.,
Masousic, carhoannecegus
3000 - 352s5¢t Volcanics, Tulf, Dagalt, w/minor 2hvolite [9)
N apd receodn ,
35257 -~ 3709¢ Mostly. Sandstone, wh. APV e, Vobfa = mea, zé., .
i frigble = =1y, hd, w/white clay (tuffacsous?)
matrix, tipht. Cuttings in this intervuL
contain ap pvovcce BO% volcapnics which may be
interbedded w/the sandstone o6r they could be

I ooy
NOTES BY DRILLER IN CHARGE: (State in notes whether water, gas
or petroleum has been met with, and, if so, give depth and nature
of -occurrence, also depth to Whlch casing has been 1nserted and

covinog

cemented.) For CORES, see attachment.
SHOWS : 1475 - 1515¢ 7 units total gas
—_— 7565' —- 15951 8 i " i
. 4290' - 2520' 15 units (plus) with 10 units of hecavy ’gggg
RILABYS ¢ Soudded 17,30 c.on, TFeb, 185, Trilied 1740 hole From
surface to 420', Set 138" J-B5 493 1b. casing at 410' %gd cement to
surface wW/380 sacks of cement., Drilled 420'-3709' w/83% bit,
Top of Latrobe Valley Coal leasures ct approx. 24507
23 i1 oo " 4 13 k11 2 R-TaYaR]
L ALOU OV D 0 By RS SAra T
— i L:ucuauib I:r\.utn'.uu it It 07"‘70?
Age of Volcanics and underlying sediments unknown as yet.

oo-oo'oooooactoco3‘v~ °

ARCO LIMITED -

‘O‘.'."l"l‘...l.“‘

Signed

Legal Manager, Co.

2/ 64
00690 ¢ L B Y BN B B )

Date oee28../

N.B., The Act also requires the Minister to berotified

immediately water, gas or petroleum is encountered.

Analyses of water, gas and 0il should be submltted
if available.
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23401
2831L°

record of
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for ULCK DAY NO.
19064,

o

work
February,

23407 rec, & nabbles only

"2360', nbo recovery

2351', rec., 20', Mudstone, dk. gry. slightly
silty, dense, £lat dip

202', rec. 20', Tuff, med. - dk. gran., v.f.gd.
aphanitic, often with network of acicular
ecrcam colored minerals in a green matrix

3403', rec, 1%', Tuff, Breccia and laminated
volcanic Ash

3709', rec. 9.5', San gstone, med. gr¥e.e, fogde,

" sly. hd., dips of - 20

O
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@ | VICTORIA . AN

' PETROLEUM ACT 1958 (SEGTION 45).

RECORD OF VVORK AT o;-coctl?qqzi .B.A.‘l: oi\‘{{}o.‘ ol.oo.. * g ¢ 8 00 o0 bore on

*Petroleum Exploration Permit) 0
*Pe%%o%ew&4%xxﬁnxﬁﬁngriﬁxmmne? Number ..44 ceoe...during week
*Robrol-evm- dHxrered-Trease-

eﬂding ---4at;21 ct\:oaoroc.h'oonoo 190900000

- * Strike out words not applicable.

DEPTH ' , DESCRIPTION OF STRATA
4224" Driller 3709 -~ 4128"° Predominantly Sandstone, white =
ddoht crav, arﬂx11aceousAlfu’5ac“ous°3 very

pe ¥ ToOmbeYree . . - " L
FL0GT OCHLWAPEIEEN pine to medium grained, tight: Siltstone,
bpown to medium gray, arﬂlllaceo us s and

Shale, dark brown to medium gray, rCirm

128Y - 42247V (Lriller) Slate, dark gray,
steely luster, slightly hard; with inter-
: ‘ bedded Siltstone and Sandstone, mediunfto
. ) to dark gray, siliceous, hard.

CORES As perf{details attached o,

NOTES BY DRILLER TN CHARGE: (State in notes whether water, gas
or petroleum has been met with, and, if so, give depth and nature
of occurrence, also depth to Wthh casing has been 1nserted and

cemented ) SHOWS : None . TESTS : None.-
LOGS ES Log, 410%'-4237°¢ Microlog, 410'—ﬁu319 . Sonic - Gamma
Ry Tog, o rot=gZ e Com oy uipnepcr‘lug‘fvuu'—qﬁﬁr

. ‘ ‘REMARKS : Set plug @ 2638'-2733°% with 40 sacks cement (BE. log)
w2190t =2290Y waith 40 sacks cement (L. 108
" oM 360'-460'  with 40 sacks cement (E.Log)

3. ey

+ " =050 berow-suriace witir kS —sacis—cement

Cut off casing 4' below surface, and welded 1/4" plate over casing.
Welded on 2" pipe to side of casing with nameplete 37 above ground,
Well plugged and abandoned, Released rig at 12.00 noon’

. Feb. 28, 1964

Signed ﬂ)?@?&f%éﬁ%ﬂ.........

) - 3 Legal Manager, .‘1}?00 LIP&IT}:;D.'..... Cot
Date .’;.0?.0/.0.00/‘005.4‘000 .

' N.B, $he Act also requires the Minister to bemtified
immediately water, gas or petroleum is encountered.

Analyses of water, gas and oil should be submitted
if available.

A -
ﬁ%%%fm%’ o

tr = CF



Attachment to Record of Work for DUCK DAY NO, 1
(P.E.P.44) for week ending 4th Nar,1964

s " o - - . W s -

CORES ¢ No, 7 - 3880' - 3896', rec. 16' : Sandstonc, medium gray, fine
grained, mostly quartz in a white tuffaceous (%)
matrix, slightly carbonaceous, poor porosity, dips
of 0= 10°, . '

No, 8 - 4152' - 4162%, rec, 10' : Slate, dark gray with hard
metallic luster, partly silty, dense, well developed
cleavage, milky white quartz veins 4" to " thick
parallel to and cutting bedding, often anastomosing,
cleavage dipping 80 - 900D bedding 30° '

No, 9 = 4214' - 4224', rec., 4° : Interbedded Slate, dark gray
and siliceous Siltstone and Sandstone, medium to dark
gray, hard, veins of irregular masses of milky quartz
and black chert, common, possible dip 45

Side-wall Cores : Attempted 13, recovered 12, no show

‘ u
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TWO SPECIMENS FROM DUCK BAY NO. 1 WBLL
BAST GIPPSLAND
{Sylvia Whitehead)

CORE NO. 4, 3,190 feet : A dark greenish grey rock. Relatively

soft and Priable with numerous elickensided surfaces, It is out
by veins of calcite and one of miecrocrystalliine quartzs,

In undisturbed parts of the roek away From the slickensided
surfaces, a fine grained basaltic texture iz reasonably well
preserved but osriginal minerals have all been altered and
roeplaced.

Crushed feagments temporarily mounted in clove oil contained
serpentine, chlopite, fine Ffibrous amphibole probably upalite
replacing pyroxene, very fine gpained iron oxide (some magnoetite)
and a soft clay mineyal,

Conclusion : Serpentinised or chloritised basic igneous rock,

Probably originally a basalt, but the possibility of intrusive
dolerite cannot be excluded.

CORE WO, 6, 35,704 fest @ ﬁnmpusaélaf poorly sorted quartz geains

and grey vock fragmonts up to 2 mm in size cemented by a Pinep
grained mateix. Minor pyrite ie pregent ag very fine grained
aggrogates and there are traces of bBlack carbonzceouns matePialy

hin Seetion (M.,776) ¢ Composed predominantly of semi-rosunded
talangalar guartz graine and rock fragments {commonly 0.2 ﬁ;é
mm but some lagger) with rare rounded tourmaline grains and a few
muscovite flakes cemented mainiy by very Ffine grained sericite op
hydromica, Clastic rock fragments include 13

| Sericite schist

Quaprtz-gericite schist

Carbonageous shale, aslate or phyllite

Minor chert or microcrystalline quartz

Sericitic fragments of undetermined origin,
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Proportions vary fromlplace to place, but in general quartz graing
ave rather more abundant than rock Fragments. Detrital grains
ave closoly packed, many are in contact or have only a thin £ilm
of sepicite between them,
Post-depositional chamges : Interstitisl material, probadly
originally clay has recrystallised to very fine grained sericite
or hydvo-mica,

Softer sepicitic roek fragments have yielded and by solid flow have
adapted to the shape of adjacent harder guartz grailns.

There has been very limited re-growth of secondary quartz around
some of the detrital gquartz grains. This has Pilled a few inter-
stices FPorming small patches of quartz mosadd, Logally, gquarts
grains in contact have become welded together by pressure solution
and recrystallisation,

Heavy mineral grains separated Prom the crushed rock in bromoform
include @

Opaque grains -~ pyrite and some ilmenite altered to leunconenc,

Tourmal ine - common, generally well rounded.

Ziveon - common, well rounded and some prismatic
' erystals.

Garnet - Rare, generslly angular.

Rutile - very rare.

?éﬁ? rage phosphatic granules or pellets were observed in one
heavy mineral assemblage but not in another.

Chemical tests indicated the presence of very minor phosphate.

The presence of pyrite
indicates depesition in a reducing environment.

There is no evidence of metamoprphiem othey than that which may be
attributed to load due to depth of burial,

Comparison with specimens from other drill holes @

Solte of the quartz-sericite and sericitic rock fragments in this
gpecimon are similar to some pock fragments in a specimen from
Horth Seaspray No. 1 well {core § - thin seetion H.592) but
feagments of definite volcanic origin present in the rock From
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North Seaspray No, 1 wepre not noted in this speeimen, Peldspap
grains ave alse absent Prom this specimen.

In the heavy mineral naa@wk&ages._biatiﬁ& and apatite common in
the gpocimen Prom North Seaspray No. 1 were not obsepved in the
one from Duck Bay Neo. 1 well,

Bxeept for the abasenee of biotite the heavy minerals fram»thig
specimen are similgr to those Prom specimens of grit from
Beprriman Noe, I well, but as there are no unusual diagnostie
minerales, this is probadly of 1little significance.

MELBOURNE
Mareh, 1964
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PBIROLOGICAL REPORT
by

J. B. Hocking,
Department of Mines, Victoria.

Core 7
Sample Details Depth 3880 « 3896
Regovery 18?

sandstone with appreciable white mica. Small picees of dark geey
material, usually less than ¥ mm. in length, appear to be shale
fragments.

Minor shearing of the roek is indicated by the scourrence
of small pracks and the small-geale faulting of some of thege
eracks. It is also suggested by the slickensidiag of carbonacesus
material where it ies Pound eoncentpated in very thin discontinuous
laminations with flakes of white mica,

other mimerals set in a sericitic matrix.

Quartz ig by far the most abundant mineral, and occurs as
sub-angulayr grains with a maximum gize of approximately 0.5 mm,
The madority of the grains -~ those conatituting the Pramewsrk of
the rock - are 0.2 mm. or less., Minute inclusions of tourmaline
may ocour in the guartz.

Subordinate minerals include feldapar, muscovite,
tourmaline and ziveon. The feldspar congists mostly of orthoclase,
although rave oceurrences of plagioclase {andesine) ave noted,
Mica (muscovite) occurs as thin olongate flakes which in many
cases are "bent' around guartz grains, presumably as a result of
compaction of the sediment. They often ghow partial alteration
with a resalting loss of their characteristic cleavage and
birefringence.

The avcessory minerals tourmaline and zircon occur as
gsub.rounded grains., The former is represented by the plenchreic
green brown variety while the latter is colourless.



Hegascépic Bxamination
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Roek fragment graine are sub-rounded, and consist of
fine-grained sediments such as shale and siltstone. i

Grain boundaries and other minute cracks in the rock are
in some cages filled with an unidentifiable brown~black
digseminated substance which is assumed to be carbonaceous. It
is irregularly distributed throughout the gection either as
aggregates, Or else ag small gpecks associanted nwith sericite.

The matrix comprises between 20% and 30% of the rock, and
consists of sericitic aggregates together with minute flakes of
much-altered muscovite and very small quartz grains. Thebdsericite
shows a rough alignment with the outlines of the larger quarts
grains -~ in much the same way as do the large muscovite flakes,
Although the sericite may have beem serived in part from an
eriginal clay matrix, examples of its altevation from feldspar are
cbserved,

~ The guartz {and occasional Feldapar) grains forming the
framewo ek of the rock are in many cases reasonably wel l-spaced
such that in the absence of sericite the rock would have very good
porosity. In its present state, however, the effective porosity
appears to be low, The thin section revealed irpregular pores of
appéaeiakle aize, although it is feared that some at least of
thege pores may have been developéd during preparation of the
section. The porosity as measured -« & true porusity, as these
pores are not interconnected - is 25%.

| . Core -6
‘Sample Details : Depth 3699 -~ 3709¢
Racovery 9.5¢

~ The rock is a fine-grained grey quartz sandstone which is
appreciably micaceous. Some cores are dark grey as a vesult of
colouring by ¢arbonaceous material, Very fine discontinuous
garbonacevus laminations yaguely suggest small-scale bedding with
dips of beotween 28% ang 307, Rock {usuzlly shale) fragments up
to 3 om. long 1ie roughly parallel to this *'bedding'.

The sandstone is tight and henge its effective porosity

appears to be negligible,

45

W,
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Microscopic EBxamination Zgﬁ? /5%

“The mineral composition of Cove 6 ig identical to that of
Core 7. The amount of carbonaceouns matter is greater, howewer, and
aggregates of all sizes occur throughout,

Another fundamental difference is that of grain size, The
grain size sange is the same as that for Core ¥ {indicating the
clpgse genetic rolationship between the two), dbut the majorvity of
grains in Cove 6 ave 0,1 mm, or less {compared with 0.2 mm. or less
in Core 7).

Micro-bedding is suggested by the approximate alignment
within the gericitic materix, this being in accerdance with that of
elongate quartz grains, of mica flakes, and *threads® of carbonacedus
material,

The measured (true) porosity is approximately 10%8. The
pores are small and are unconnected,

Comment on Cores Noa, 6 and 7
The mineral assemblage of these sandstones is typical of
granitic rocks, The pawveity of Ffeldapar is to be expected in view
of its tendency to weather papidly {sericite being a typical product
of such weathering).
Deposition in an estuarine or terrestrial enviroament,
ander the influence of very pgentle current action, is suggested by
{1) the pregsence of cavbonaceona materialj
{2) minute laminations showing vapgue baedding} and
{3) only an average sortiang of grains.
The source of the shale Ffragmente is unknown.

Core- 8
Sample Details 3 Depth  4162' - 4369¢
' Recovery £0¢

traversed by veins of quarts.
Microscopic Bxamination

In thin section it is a fine-grained micacecous siley
sandgtone, _

Quartz is the most common mineral, The grains are gsub-
angular and rarely exceed 0.2 mm., while mogt are less than 0.1 mm.
A mosaic of granular guartz, occupies small irregular cracks which
are pocasionally *‘midcro-fanlted®,

-
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Mics ie common also. Fresh muscovite is rave, and has
“usually been altered to a dusty brown (presumably more iron-rich)
%a#iezya The mica flakes are thin and elongate, and are arranged
in a subeparallel fashion. Most of them are buckled to a small
extont., |

Foeldapar, tourmaline (pleochroic, and either green-brown
or green-blue), apatite and ilmenite are rage, Calcite on the
other hand, is not uncommon and occurs as sub-rounded to sub-angulay
graing., o .

The matrix of the rock consists of sericite as well as
small flakes of mucheasltered mics and very small quaprez grains,
| ‘ Porosity ie very low,

ments

The mica flakes appear to be secﬁmﬂé;&gfhence thé§=éhsw
excessive eliongation relative to the average grain size, Theiw
alignment and buekiing suggests limited shearing of the roch
induced by structural deformation or low-grade metamorphism,

The voek ie very similar to Ordovician bedrock found in
otheyr eastera Gippaland bores.
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K. G. Bowen,
Department of Mines, Victoris

DUCK_BAY NO, 1

Cove 4

Sample Details @ Depth 3182 - 3203
Raecovery 20t

‘. small black glaassy phenvcrysts, generally randomly ovientated,
occagionally the phenoeryste show a parallel orientation, but the
divection of the orientation with rsapect to the bore hole cananot
be determined, '

The core is intepsegted by several slickensided surfaces
and ig traversed by carbonate veins up te 4" in thickness.
Examination of the groundmass with a lene or low power binocular
microgeope shows that it containe numerous whitish sciculasp
eryastals,

Microscopic Bxamination

In thin section it consiste of atrongly pleochreie
phenocryats set in a ground mass which ie predominantly chloritic.

!’ | The phenocryats have a2 maximum size of 1.5 mm, and

frequently show typical amphibele ¢rogss sections, dbut with only
one ¢leavage direction. The mineral is intensely pleschesic from
yellow ¢o dark green, it is nptieélzy negative with a 2V of o® or
nearly so, it has a refractive iadex of approximately 1,60, and
iz considerod to be a blotite pseudomerph after amphibole. The
biotite is frequently completely or almost completely chloritized,
often with & narrow rim of blotite unaltered, The unchloritised
biotite ervetals are Prequently zoned with a narvow dark green
bordery which iz mere highly birefringent than the paler green ctre,

The ground mass is now almost completely composed of
chlorite. No Pgesh feldspar ¢an be detected, only the somewhat
hazy outliines of what were probably original feldspar laths.
These lathe, 1ike the pround mass are now essentially composed of
& chlovite minepal,
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The intense chloritization has tended to mask the original
texture, From what can still be observed however, this texture was
probably basaltic with phenocrysts set in a felted mass of foldapar
erystals. :

Rock T

The intenge chloritization which has tended ¢to destroy
the original texture and has made detevmination of the feldspar
impossible alsy means that the rock cannot be named for certainty
and the term meta-basalt is supgested as bdeing that most applieable,
The presence of opiginal amphibole is unuseal in & basaltie rock
but 1s not unkaown, The mineral assoeiation would also de
characteristic of the lamprophyresa, the texture however is more
typieal of the basnlts rather than that of the lamprophyvres. In
the sections ahd cove exanined no textures or stractures to suggest
a‘pywaciaatia prigin were pbserved, :

i Core &
Sample Dataile Depth JI03* -~ 3403°
Recovepy 1,75¢
Hegaseopic Examination

Identienl to Core 4 together with 3 dark grey to black
aphanitic roek with numeroue glickensided surfaces.

The pochk has a very isregular fragture, the surfaces of
which together with the slickensided surfaces are frequeatly méatﬁé
with = thin white film., Some materiel also appears to be
transitional hetween the two types.

Mierosecopic Examination
Roek Type ~ Metabasgalt.
Jdentical in hand specimen to material Froim Core 4, and
was not examined fupther.
Roek Type - Vitrie tuff.
‘ In thin section conajets of gquartz crystals, glassy
basalt fragments contdining indeterminate feldapar laths,
Fragments of byown gless showing perlitic textures and hexagonal
¢racks rominiscent of columnapr jJointing in basalt, interbedded in
a groundmass composced prodeminantly of occasionaslly falatly
birefrinpent boown glass, which in some sections eontains abundant
iron ore crystals., Occasional large irregular bdlebe of structure-
less serpentine oocur and the rock ie traversed by thin weins of

e
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eolouriess chloritic material, The quartz graing are angular in
shape and do not appear to be of detrital origin.

Age

Yolennie activity occurring elsewhere in Victorisa during
the intevval vepresented by these cores (i.e. pre-Stpzelecki Group
and poast Permian) is unknown and it is not possible therefore to
corvelate with other areas, The arkoges of the Sirzelecki Group
charactepristically have a chlorite cement considered by Bdwards and
Baker {(1942) to have formed during lithification by the action of
connate waters, and it appears probable, that the chlorite in the
voleanics was formed in the same manner. The underlying Permian
sediments have & predominantly sericitic coement, so that these '
gediments were unaffocted by the process of chloritization and were

. the refore completely lithified by the time of the extrusion of the

voleanies and their subsequent chloritisation.

If one accept ¢ this rather tenuous evidence then it seems
tikely that the veleanics renvaesent basal igneous activity before
the commencement of Megozolec sedimentation.

Reference
Bdwards, A.B, and Baker, 6., 1943 Juprassic Arkese in

Southern Victoria,
Proc.Roy.Sos.Vie.
Vol. 55, Pt. 2,
pp. 198-228,

M. BOWEN,
Gepnlopist,
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Dates Tth JULY, 1965

{

Petroleum Technology Labozgyoryg Bureau of. Mineral Resources,

a

Qogy and Geophysics, Canberra.

CORE ANALYSIS RESULTS

2 eatn.

Motess— (i) Unless otherwise stated, the porosities and permeabilities wgge detempined on two smell plugs (V & H) cut at right angles from

yne core Or sample.

fluorescence of solvent after extraction are reccrded as, nil, trace, fainy strong cr very strong.

Ruska porosimster and permeameter were used, wWith serdecesse ot = P.S.i.ge and dry nitrogen, respectively, as the saturating

and flowing media. (ii) Residual oil and water saturations were determined using Sozhlet type apparatus. (iii) Acetone test precipitates and

' . Effectivei Absolute hvg. density | Fluid
;. Well Cove | Depth in . Porosity ! Permeabilit in Saturation Acetbone Solvent
‘ or Tt Lithology J Test after
. or Samole From:— in ¢ by in gms./cc. in % Pore Extraction Remarks
i Arvea a§2 Tos. Vol. |Millidarcys Space
. v H v H Bulk Graini Water| 0il {Colour ; itate ! Coiour | Fluor,
¢ i i
. T
DUCK BAY 2320'-2340" ; TRY T TH CORES NIL |
0. 1 18253001 53601 RECOVERY HOR BT |
! z
; it 3 ggig‘ 1 SH:.A.IJE 17 N.Dl :N.:D‘ I\T‘D. 204—9 3.00 .NQDQ l\T.DQ N.D. » I\I.DQ :N-DQ N‘.D.
i
. " 4 _%?l gg: SANDSTONE 24 26 i " 22 ¥ 1 2,32 1 3.10 A8 Wil Nil ‘ Nil Nil Nil % PFractures visible
| |
339310" N " Pale |
" Z 3394'9"‘ SingiggE 29 | 20| " |NW.D. | 2321 3.08 ) 49 # Yeiiiwf Wil Nil | Trace
' (
| w 6 g;gg, | sumstonz 9 ¢ o9l m1 |wm1 |2.50] 2.74, 9 | =® nooo y n
] ] !
5 ‘!
P T | Jeaes SANDSTONE 13 13 " | v | 2.35) 2.0 10 | " | Trace; " " Nil
‘ H
P 4159 .
: 8 ' CHALE & n g2 | m.D. | W.D.| N.D. | N.D. ¥.D. | N.D.
5 4162 coneroimaare | 6 | 9 N.De | 2.61 ] 2.82 | . \
i 4217 SITTSTONE | . . . . 1.
; 9 1 1 " Nil 2.651 2.67 48 Nil | Ni1 Nil Nil | Trace
i " 42181 & SHALE ‘

Additional Informations.

Dark minerals present.

CORE 4: Greenish colour, badly fractured, calcareous bands, dark minerals.
CORE 5:

General File No. 62/399

Well File No,

64/4014
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TARLE 1. AN

ATICAL REStLTY .

Total Ali- Arom- Polar Ol);‘lTl.((:_—f(:‘TT‘u;{i‘ll_li-'
Lab. Well Core Depth Formatlon Age Remarks E:ant phatlc macic Frac- Carbon (2
No. m) - . < ) Fraction Eractlon ‘tion 23 P
= PP ) (ppm) (ppm)
o 78479  Duck Bay-1 3 862.9 Strzelecki " . L. Cretaceous Shale-mudstonc (grey silghtly 70 | 32 1. ks
. Croup carb,) e - Fges
78480 " 6 1127.5 Unnamed . ¢ L. Permlan  Sandstone (v. finc, grey; 262 41 I ,6/
v - S . argillaceous matrix, slightly : :
. . - ) . . carb.) ’

-~ 4 Cuttings
¥aluen §n parentheses are more uncertaln

~ insufficient vitrinite present for medsurement

U e e gy e e ety A e P L amemen .

"CONFIDENTIA
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TABLE 2. DISTRIBUTIONS OF REFLECTANCE MEASUREMENTS (Ro 0.20-1.55)

jwwsw' TIAL]

b No. of readings in reflectance group
head D0

e Ry (1)
.20 .25 .30 .35 (40 .45 .50 .55 .60 .65 .70 .75 .80 .85 .90 .95 1.00 1,05 1.10 1.15 1.20 1.25 1,30 1.35 1.40 1.45 1.50 1.55 - Bverage
A XTI s 6 e el 065

Reading numbers in parentheses not used to obtain mean



ivanad

b b e e b

-

e 1 TR A i A A/ T LA ST T L

LN78479
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Core.3.
862.9 m

2
)

LN78480
DUCK BAY-1
Core.6.
1127.5 m
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BUREAU OF MINERAL RESOURCES, GEOLOGY & GEOPHYSICS

CNR CONSTITUTION AVENUE AND ANZAC PARADE, CANBERRA Telephone: 499111
‘%I:USTRALIA Postal address: P O Box 378, Canberra City, A.C.T. 2601 Telegrams: BUROMIN
SRR Please address all communications to the Director Telex: 62109
Department of National Development
P P In reply please quote: 76/ 780
77/196

8 August 1979

The Director,

Geological Survey of Viectoria,
Department of Minerals and Energy,
107 Russell Street,

MELBOURNE VIC 3000

&

‘ Dear Sir,

I am enclosing the results of source rock analysis carried
out by CSIRO for BMR on core samples from Duck Bay-1, as part of
BMR's ongoing source rock study program.

We request that the analysis be held on a confidential basis
until it has been reported on, either by BMR or in publications in which
BMR has joint authorship.

Yours sincerely,

(/nﬂ/ﬂ\y&/ _F R L e
. | (E.R. SMITH)

Acting Assistant Director (Petroleum Exploration)
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1. INTRODUCTION

~
o This report contains the results of organic geochemical analyses

h carried out by C,S.I.R,0, on forty five core samples, four samples of

o cuttings and one surface sample supplied by the B.M.R. (December, 1978)

~ from wells (location - BMR map reference) in the following sedimentary
- basins:
_] Otway basin: - Kalangadoo-1 (37°34'40''S, 140°41'40''E-310)

Clam-1 (40°51'52''S, 144°12'55''E-478), Alliance Caroline-~l1 (37°56'30''S

B 140°54'30'' E-386)

- Sydney basin: - Dural South-1 (33°42'37''s, 151°01'02'' E-361)
h ‘ Bowen basin: - Warrinilla-1l (25°06'49''S, 148°33'14''E-128), Warrinilla-2

] (25°03'33''S, 148°33'10''E-272), Glentulloch-l (25°47'17''S, 148°42'27''E-42),
T Cometside-1 (24°39'30''S, 148°48'06''E-206), Purbrook-1 (24°37'10''S,

-~ 148°48'20''E-139) ,Rolleston—~1 (24°33'47''S, 148°37'52''E-173), Warrinilla
— North-1 (24°52'46''S, 148°31'50''E-140),Purbrook South-1l (24°49'30''S

- 148°46'40''E-219), Bandanna-1 (25°06'40''S, 148°17'20''E-120).

Surat basin: - Westgrove-3 (25°34'00''S, 148°26'00''E-46)

Bass basin: - Bass-3 (39°59'51''S, 145°16'57''E~390), Aroo-1 (39°47'30''S
145°26'48''E-657), Poonboon-1 (40°08'00''S, 145°55'00''E) Cormorant-1
(39°34'23''s, 145°31'36''E).

|

Gippslandvbasin: - Duck Bay-1 (37°56'45''S, 147°39'36''E-201).

L
®

i

Georgina basin: - Netting Fence-l (22°56'05''S, 138°02'06''E-229).
Ngalia basin: - Mt Doreen Afmeco-1 (22°17'45''s, 131°14'45''E).

A surface sample from Joadja, 29 km S.W. of Mittagong in the Sydney

basin, was also supplied.

The approximate location of each well is shown in Figs. 1 & 2.

R RV B

i
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2. METHODS AND RESULTS

2.1 Extractable Organic Matter

A portion of each sample was ground to produce approximately 75%
less than 70 ym which was then extracted in a soxhlet with purified
chloroform for a minimum of six hours. Evaporation of the solvent under
nitrogen gave the total extract. That part of the total extract soluble
in petroleum ether was transferred to a 5 cm x 1 cm column of florisil
and eluted with petroleum ether. This eluate, after evaporation of the
ether, is the aliphatic fraction which was analysed by gas chromatography

for hydrocarbons in the n-Cj;g to n-C3s boiling range (Fig. 3).

Further dissolution of the total extract with benzene and its
subsequent elution from the same florisil column produces the aromatic
fraction. Methanol is then similarly used to obtain the polar fraction.

Thus:

Total = aliphatic + aromatic + polar + residue, losses

extract (ppm) fraction(ppm) fraction(ppm) fraction(ppm) and materials

remaining on the

column.

The probable error in the values (expressed as ppm of the original
sample) depends on the weight of core extracted and the nature of the

extract. However, the following ranges probably represent the maximum

errors:
Total extract * 60 ppm
Aliphatic fraction * 10 ppm
Aromatic fraction # 20 ppm
Polar fraction +* 100 ppm

The separation achieved on the short flofisil columns is not perfect
and it should not be assumed that these fractions contain solely aliphatic,
aromatic or polar compounds respectively. -In Table 1, most samples
demonstrated that, within experimental error, the sum of the three fractions
was equal to the total extract. However, the following samples did not

show this pattern:




Group 1 - Lab. No.: 78454, 78468, 78474, 78475, 78476, 78477, 78490,
78493, 78496.
Group 2 — Lab. No.: 78469, 78470, 78471, 78489, 78494, 78495, 78498,

The extracts from Group 1 samples contained a considerable residue
that did not redissolve in petroleum ether, benzene or methanol. Most
of these contained an appreciable amount of sulphur in all fractions and
especially in the residue. The remaining samples which gave an appreciable
insoluble residue were coaly in nature. In the case of Group 2 samples
evaporative losses of more volatile material in the extracts were appreciable
and difficult to control. As with data in previous reports, all results
are single determinations on the samples as received. Samples and extracts
vary greatly and in some cases further CSIRO-BMR collaborative work is

desirable so that the most meaningful conclusions can be drawn.

2.2 Total Organic Carbon

This was determined using a Leco analyser on a sample of ground core
which had previously been treated with 5N HCl to remove carbonates. Results

are shown in Table 1 and in most cases the error is * 0.057%.

2.3 Reflectance

Part of each core was crushed to -0.7 mm and the carbonaceous material
was concentrated by froth flotation. The floated material was mounted in
cold setting resin, ground and polished. Measurements of reflectance were
difficult on some samples because of a lack of readily identifiable
vitrinite. However, where poséible mean average values at 546 n.m. with
an oil of refractive index 1.515 are listed in Table 1. Distributions
of these measurements are seen in Tables 2 and 3. Some of the samples
showed a considerable range of reflectance values but for most samples a
probable error of * 0.05%, corresponding to. twice the standard error of

the mean, would be reasonable.
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PE602057

This is an enclosure indicator page.
The enclosure PE602057 is enclosed within the
container PE906918 at this location in this

document.

The enclosure PE602057 has the following characteristics:

ITEM_BARCODE
CONTAINER_BARCODE

NAME =

BASIN

= PE602057

= PE906918

Composite Well Log
= GIPPSLAND

PERMIT =

TYPE
SUBTYPE

DESCRIPTION =

REMARKS
DATE_CREATED
DATE_RECEIVED
W_NO
WELL_NAME
CONTRACTOR
CLIENT_OP_CO

(Inserted by DNRE

= WELL

= COMPOSITE_LOG

Composite Well Log, sheet 1 of 2,
(enclosure from WCR) for Duck Bay 1

= 28/02/64

= W482

= Duck Bay-1

= Arco Ltd/Woodside
= Arco Ltd/Woodside

- Vic Govt Mines Dept)




PE602058

This is an enclosure indicator page.
The enclosure PE602058 is enclosed within the
container PE906918 at this location in this

document .

The enclosure PE602058 has the following characteristics:

ITEM_BARCODE
CONTAINER_BARCODE
NAME

BASIN

PERMIT

TYPE

SUBTYPE
DESCRIPTION

REMARKS
DATE_CREATED

DATE_RECEIVED =
= W482

W_NO
WELL_NAME

CONTRACTOR =

CLIENT_OP_CO

(Inserted by DNRE

PE602058

PE906918

Composite Well Log
GIPPSLAND

WELL

COMPOSITE_LOG

Composite Well Log, sheet 2 of 2,
(enclosure from WCR) for Duck Bay 1

Duck Bay-1
Arco Ltd/Woodside
Arco Ltd/Woodside

Vic Govt Mines Dept)




PES07029

This is an enclosure indicator page.
The enclosure PE907029 is enclosed within the
container PE906918 at this location in this

document.

The enclosure PE907029 has the following characteristics:

ITEM_BARCODE
CONTAINER_BARCODE
NAME

BASIN

PERMIT

TYPE

SUBTYPE
DESCRIPTION

REMARKS
DATE_CREATED
DATE_RECEIVED
W_NO
WELL_NAME
CONTRACTOR
CLIENT_OP_CO

(Inserted by DNRE

PE907029

PE906918

Duck Bay 1 velocity survey graph
GIPPSLAND

PEP44

WELL

VELOCITY_ CHART

Duck Bay 1 Velocity Survey graph
(enclosure from WCR)

26/02/64

w482

Duck Bay-1
Arco-Woodside

Arco-Woodside

Viec Govt Mines Dept)




PESQ07030

This is an enclosure indicator page.
The enclosure PE907030 is enclosed within the
container PE906918 at this location in this

document.

The enclosure PE907030 has the following characteristics:

ITEM_BARCODE
CONTAINER_BARCODE
NAME

BASIN

PERMIT

TYPE

SUBTYPE

DESCRIPTION =

REMARKS
DATE_CREATED

DATE_RECEIVED =
= W482

W_NO

WELL_NAME =

CONTRACTOR
CLIENT_OP_CO

(Inserted by DNRE

PES07030

PES06918

Duck Bay 1 velocity survey graph
GIPPSLAND

PEP44

WELL

VELOCITY_ CHART

Duck Bay 1 Time Depth Graph, with age
listed alongside (enclosure from WCR)
also has age listed alongside

31/07/86

Duck Bay-1
SCHLUMBERGER
ARCO/WOODSIDE LTD

Viec Govt Mines Dept)




PE905451

This is an enclosure indicator page.

The enclosure PE905451 is enclosed within the
container PE906918 at this location in this
docpment.

The enclosure PE905451 has the following characteristics:
ITEM_BARCODE PE905451
CONTAINER_BARCODE = PE906918
NAME = Duck Bay 1 Generalised Strat. Column
(Gippsland B)
BASIN = GIPPSLAND
PERMIT = PEP44
TYPE = WELL
SUBTYPE = STRAT_COLUMN
DESCRIPTION = Duck Bay 1 Generalised Stratigraphic
Column for Gippsland Basin. Plate 2 of
WCR
REMARKS =
DATE_CREATED =
DATE_RECEIVED =
W_NO = W482
WELL_NAME = Duck Bay-1
CONTRACTOR = Arco-Woodside
CLIENT_OP_CO = Arco-Woodside

(Inserted by DNRE - Vic Govt Mines Dept)




PE604529

This is an enclosure indicator page.
The enclosure PE604529 is enclosed within the
container PE906918 at this location in this

document.

The enclosure PE604529 has the following characteristics:

ITEM_BARCODE
CONTAINER_BARCODE
NAME

BASIN

PERMIT

TYPE =

SUBTYPE
DESCRIPTION

REMARKS
DATE_CREATED
DATE_RECEIVED
W_NO
WELL_NAME
CONTRACTOR
CLIENT_OP_CO

(Inserted by DNRE

PE604529

PES06918

Mud Log (with lithology)

GIPPSLAND

PEP/44

WELL

MUD_LOG

Mud log with Lithological Descriptions,
page 1 of 3, (enclosure from WCR) for
Duck Bay-1

28/02/64

w482

DUCK BAY-1

READING AN D BATES P/L
ARCO WOODSIDE PTY LTD

Vic Govt Mines Dept)




PE604530

This is an enclosure indicator page.
The enclosure PE604530 is enclosed within the
container PE906918 at this location in this

document.

The enclosure PE604530 has the following characteristics:

ITEM_BARCODE

CONTAINER_BARCODE =

NAME
BASIN

PE604530
PE906918

= Mud Log (with lithology)

PERMIT =
= WELL

TYPE
SUBTYPE
DESCRIPTION

REMARKS
DATE_CREATED
DATE_RECEIVED
W_NO
WELL_NAME
CONTRACTOR
CLIENT_OP_CO

(Inserted by DNRE

1}

GIPPSLAND
PEP/44

MUD_LOG

Mud log with Lithological Descriptions,
page 2 of 3, (enclosure from WCR) for
Duck Bay-1

28/02/64

w482
DUCK BAY-1

ARCO WOODSIDE PTY LTD

Vic Govt Mines Dept)




PE604531

This is an enclosure indicator page.
The enclosure PE604531 is enclosed within the
container PE906918 at this location in this

document.

The enclosure PE604531 has the following characteristics:
ITEM_BARCODE =

CONTAINER_BARCODE
NAME

BASIN

PERMIT

TYPE

SUBTYPE
DESCRIPTION

REMARKS
DATE_CREATED
DATE_RECEIVED
W_NO
WELL_NAME
CONTRACTOR
CLIENT_OP_CO

(Inserted by DNRE

PE604531

PE906918

Mud Log (with lithology)

GIPPSLAND

PEP/44

WELL

MUD_LOG

Mud log with Lithological Descriptions,
page 3 of 3, (enclosure from WCR) for
Duck Bay-1

28/02/64

= W482

DUCK BAY-1
ARCO WOODSIDE PTY LTD

Vic Govt Mines Dept)




PES06919

This is an enclosure indicator page.
The enclosure PE906919 is enclosed within the
container PE906918 at this location in this

document .

The enclosure PE906919 has the following characteristics:

ITEM_BARCODE

CONTAINER_BARCODE =

NAME
BASIN
PERMIT
TYPE
SUBTYPE

DESCRIPTION =

REMARKS =

DATE_CREATED

DATE_RECEIVED =
W_NO =

WELL_NAME

CONTRACTOR =
= ARCO WOODSIDE PTY LTD

CLIENT_OP_CO

(Inserted by DNRE

PE906919

PE906918

Index Map

GIPPSLAND

PEP/44

WELL

MAP

Index Map (enclosure from WCR)
Bay-1

for Duck

28/02/64

31/07/86

w482

DUCK BAY-1
GEODRAFTING SERVICES

Viec Govt Mines Dept)




PES06920

This is an enclosure indicator page.
The enclosure PE906920 is enclosed within the
container PE906918 at this location in this

document.

The enclosure PE906920 has the following characteristics:

ITEM_BARCODE
CONTAINER_BARCODE
NAME

BASIN

PERMIT

TYPE

SUBTYPE

DESCRIPTION =

REMARKS
DATE_CREATED

DATE_RECEIVED =
W_NO =
WELL_NAME =

CONTRACTOR
CLIENT_OP_CO

(Inserted by DNRE

PE906920
PE906918

Cross Section C’
GIPPSLAND
PEP/44

WELL
CROSS_SECTION
Cross Section C’
for Duck Bay-1

(enclosure from WCR)

23/01/64

31/07/86

w482

DUCK BAY-1
GEODRAFTING SERVICES
ARCO WOODSIDE PTY LTD

Vic Govt Mines Dept)



PE906921

This is an enclosure indicator page.
The enclosure PE906921 is enclosed within the
container PE906918 at this location in this

document .

The enclosure PE906921 has the following characteristics:

ITEM_BARCODE

CONTAINER_BARCODE =

NAME

PES06921
PE906918

= Cross Section B’

BASIN =
PERMIT =
= WELL

TYPE
SUBTYPE

DESCRIPTION =

REMARKS
DATE_CREATED
DATE_RECEIVED
W_NO
WELL_NAME
CONTRACTOR
CLIENT_OP_CO

(Inserted by DNRE

GIPPSLAND
PEP/44

CROSS_SECTION
Cross Section B’
for Duck Bay-1

(enclosure from WCR)

23/01/64

31/07/86

w482

DUCK BAY-1
GEODRAFTING SERVICES
ARCO WOODSIDE PTY LTD

Vic Govt Mines Dept)




.

PE906922

This is an enclosure indicator page.

The enclosure PE906922 is enclosed within the
container PE906918 at this location in this
document.

The enclosure PE906922 has the following characteristics:
ITEM_BARCODE = PE906922
CONTAINER_BARCODE = PE906918
NAME = Cross Section A’
BASIN = GIPPSLAND
PERMIT = PEP/44
TYPE = WELL
SUBTYPE = CROSS_SECTION
DESCRIPTION = Cross Section A’ (enclosure from WCR)
for Duck Bay-1
REMARKS =
DATE_CREATED = 23/01/64
DATE_RECEIVED = 31/07/86
W_NO = w482
WELL_NAME = DUCK BAY-1
CONTRACTOR = GEODRAFTING SERVICES
CLIENT_OP_CO = ARCO WOODSIDE PTY LTD

(Inserted by DNRE - Vic Govt Mines Dept)
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