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I SUMMARY

Brilling

Esso Gippsland Shelf-4 was spudded on December 5, 1965. It was drilled
to a total depth of 8485 feet and completed as a suspended oil and gas

well on April 10, 1966.

The well was originally programmed for a total depth of 7500 feet. Seismic
control below this depth was not of a quality sufficient to determine adequate
structural contrel. As the base of the Tertifary section was predicted at
6250 feet, it was felt that a total depth for the well of 7500 feet was
sufficlent to evaluate, not only the Eocene Latrobe Valley Coal Measures
which contain commercial quantities of gas in Gippsland Shelf=l and Gippsland
Shelf-2 wells, but also the top part of the underlying Upper Cretaceous
section. During drilling of the well below 7040 feet, indications of gas
were noticed within a sandastone section. These shows persisted and to
determine their full extent and nature, the well was deepened to the final
dapth of 8485 feet.

Geological

The well penetrated a Tertiary section from at least 760 feet (first samples
recovered) to 6490 feet and an Upper Cretaceous section from 6490 to 8485 feet,
total depth.

A gross gas column of 588 feet was logged in the top part of the Eocene Latrobe
Valley Coal Measures from 4522 to 5110 feet. This was underlain by 54 feet
of gross oil sand extending from 5110-~5164 feet. A production test of the
oil zone through perforations from 5122+5137 feet produced at a maximum flow
rate of 1182 barrels of 51°-53° gravity oil per day. Within the gas zone
three production tests were carried out. The first and lowermost, through
perforations from 5069~5077 feet, designed to test the production capability
ot & cight zone in the formation, flowed gas at a maximum rate of 1.9 MMCFD
plus condensate at the rate of 25.7 bbl/MMCFG. The second, through per~
forations from 4532-4552 feet, designed to evaluate the producing potential
of the upper part of the pay zone, flowed initially at an unsatisfactory
maximum rate of 4.6 MMCFGD. The zone was reperforated, and the maximum
flow rate increased to 8.3 MMCFGD plus 57.6 bbls condensate per MMCFG.

Due to possible formation damage in the tested zone, the test was still not
considered to be representative of the reservoir potential, and a third test
of the same zone, plus an additional twenty feet from 4562-4582 feet, was
carried out. This final test of the two zones flowed at a maximum rate of
10.2 MMCFGD plus condensate at the rate of 44.6 bbls/MMCFG.

Within the Upper Cretaceous section a gross gas column of 591 feet was logged
from 7049-7640 feet. A production test of this gas zone through perforations
from 7514-7574 feet and 7406~7466 feet flowed at a maximum rate of 10.9 MMCFD
plus condensate at the rate of 29 bbl/MMCF.

The well represents the first significant discovery of oil in the Latrobe

Valley Coal Measures, and also the first significant ges show in the Upper
Cretaceous section in the Gippsland Basin.

IT  INTRODUCTION

Esgo Gippsland Shelf-4 was drilled on the highest part of a large domal feature,
delineated by seismic survey and exhibiting closure from the top of the
Oligocene Lakes Entrance Formation tothe lowest valid reflectors in the Upper
Cretaceous section. From the available seismic and geological evidence this
structure was of the same age and involved a similar sedimentary section as

the Gippsland Shelf-l structure, located some 26 miles to the west-south-west
and known to contain gas.




The primary objective of the well was to evaluate the sandstones of the
Latrobe Valley Coal Measures, the gas reservoir in the Gippsland Shelf-1
structure. The secondary objective was to evaluate the hydrocarbon
potential of the Upper Cretaceous section, which in Gippsland Shelf-l in-
cluded fine to medium grained sands having generally good porosity and
permeability and containing, in places, minor showings of oil.

IIYT WELL HISTORY

1. General Data
(a) Well name and number: Esso Gippsland Shelf-4.

(b)) Name & address of operator: Essoc Exploration Australia, Inc.
G.P.0. Box 4249,

Sydney, N.5.W.,

(c) Name & address of tenement
holder: Haematite Explorations Pty. Ltd.
500 Bourke Street,
Melbourne, Ci, Victoria.

Petroleum tenement: Petroleum Exploration Permit No. 38.
igsued by the State of Ulctoria and covering an area of
4450 square miles.  Subsequent farm~in by Esso Exploration
Australia, Inc. from Haematite Explorations Pty. Ltd.

(e): District: Offshore Gippsland, Eastern Victoria waters.
- Sale 4 mile sheet.

() location: Latitude 38°¢ 14' 03" §
Longitude  148° 13* 33" g

(g) Elevetion: Permanent Datum = Mean Sea Level
Rotary Table - 31 feet above mean sea level.

(h) Total Depth: 8485 feet.

(1) Date’Deilling Commenced: December 5, 1965.

(3) Date Total Depth Reached: February 3, 1966

(k) Date Well Suspended: April 10, 1966.

(1)1 Date Rig Released: April 10, 1966.

(m) Drilling Time in Days to Total Depth:

(n) Status: Suspended gas and oil well.

(o) Total Cost: To be submitted later.

Drilling Data

(a) Drilling Contractor: Global Marine Australasia Pty. Ltd.

360 Lonsdale Streat,
Melbourne, C1, Vic.

(b) Drilling Plapt:
Make e National
Type e 1625 DE
Rated CQPSCity seee 20’000' with 5" DP
Motors svee Cummins VT-12-GA-30 for electric power.

Derrick: 136' x 58' x 34' special design, galvanised, 1,000,000 1b.
hookload capacity.

Pumps: (2)
Make vees National
Type ssse  G=1000~C Duplex
Size coue 7'3/4" x 16"
Motors s»e» Dual electric independent drives from
above motors.

(e) BOP Egquipment:
Hydril Hydril Cameron Triple U

20" (MSP) 13-5/8" (GK) 13-5/8"
Working Pressure
(psi) 12,000 5,000 5,000




(£) le Sizes and Depths (related to RT)

3e" to
26" to
17%"  to
12-1/4" to
gkn to

()

Size
t~Lh/ft.

Grade

Range
Setting
Depth

Float Equip.
& Attach-
nments

Cement -~ Sx.

' Top Cement

Method

Casing & Cement

345 feat
758 feet
2294 feet

6506 feet
8485 feet

20"

196 & 105 &
310 167

EW '33" ss

30"

3
728

Float sheoe,
Float Collar
Field made,
weld on
centralizers
inside 30%

400 + 1%
CaCls

1530

Circu~ Circulated

lated

Thru
drill

pipe

Thru drill
pipe

(h) - Drilling Fluid
- XP-20, Spersene fresh water system using Bentonite for viscosity
Barites for weight, and Caustic Soda

and fluid loss control.
for pH contrel.

Mud and Chemicals Used
Barytes

Gel

Zeogel

Magcophos
Spersene

XP~20

Caustic

C.M.C.

Chip Seal

Fibre Seal

Nut Plug (fine)
Nut Plug (medium)
Nut Plug (coarse)

etatle:

13-3/8"
54.5

J=55

3
2252

Float Shoe,
Float Collar
top 2nd
joint Centr-
alizers
Middle & top
of lst joint
top 3rd &
5th joints

1650

9-5/8"
36,40,47

J«55 &
N-80

3
6289

Float Shoe,
Float Collar
top Znd
joint 16
Centralizers
from 5110~
4490

765 +
8%

Gel +
3/10%
H.R. 4.

3750
(Temp.
Log.)

Two Plug

| 20 S T T B BN 2NN I DA R T R ]

5%" liner
17

3
8398 Top 3733

Shoe on bottom,
swivel & hanger on
top. 3 centralizers
bottom 8% ft.

18 Centralizers
7700-7000,

3 Centralizers
6200-6120"

650 +
5/10%
H.R. 4

820,000
176,200
28,750
1,400
33,950
18, 450
13,250
1,950
720

660
4,000
250
3,050




HWeekly Analysis: Week %4 Viscosity Fluid lLoss pH Plastic Yield Gel l | :

Ending Lb/gal. Sec. , : Viscosity-CP Point Initial 10 min Alkalinity 7
18/12/65 10.3 42 12 7 23 0.40
25/12/65 10.1 50 17 41 0.70

1/ 1/66 11.4 59 24 52 0.40
8/ 1/66 11.9 50 25
15/ 1/66 11.9 53 28
22/ 1/66 11.5 43 18
29/ 1/66 11.1 44 17
5/ 2/66 11.3 44 25

et i
WAL OWO DWW
- L]

.

7 8‘4&
8 0.50
9 0.50
6
8

fened
PRuONOON

-

0.40
0.40

o
Nt B0 Ut O

(i) Hater Supply: Fresh water obtained from Port Welshpool - transported to rig by Service Boats.

{(j) Pexforations: Casing Interval Type Charge Holes pex Foot Method

5% liner 7514-74 Jet 4 Schlumberger 1~11/16" Unijet through tubing gun
7406-66

9~5/8" 5122-37 Jet do. do.

9-5/8% 5069~77 , do. do.

g-5/8" 4532-52 Jet do. do.
4532~52 (repexforate) do. do.

9-5/84 4562-82 v do. do.

(k) Plugs & Squeeze Jobs: Interval No. Sx. Max. Squeeze Test Remarks

7514~74 ) 150 4200 (thru tbg.) Final Press-4200

7406-66 ) psig

5122~37 150 3200 (thru tbg.) Final Presg-3000 9 sacks in casing above perforations
psig

5065-77 150 3500 (thru tbg.) Final Press-3500 48 sacks in casing above perforations
psig.

4£532-52 ) 200 3100 (thru thg.) Final Press-3100 Dumped 15 Sx on top of packer

4562-32 )

Cement Plugs: 2090-2400 150 Top of plug checked Spotted through tubing.
with tubing
300~ 600 115 Not tested.

(1) Fishing Operations: No fishing jobs in open hole dr during drilling operations; 3 fishing jobs inside casing or tubing congumed 2.85 rig
days

(m) Side-tracked Hole: - None




3. logeing and Testing
(a) Ditch Cuttings: Cuttings were taken over a shale shaker at

intervals of 30 feet down to a depth of 4000 feet, and thence
every 10 feet to T.D., While coring, cuttings were taken at

5 foot intervals. All samples were lcgged and caught by the
mud logging personmnel under the supervision of Essc geologists
and are representative of the labelled depth. Representative
suites of cuttings are stored with the B.M.R., the Victorian
Mines Department and with Esso in Melbourne.

Coring: A total of fifteen (15) cores, tabulated below, was cut
for a total footage of 400 feet. Recovery was 302 feet (75%).

Recovery g;)

Feet Cut Feet

Interval Cored
Recovered

Interval Cored
(adi. sonically)

(Dxiller)

O QRPN e

4570~4583
45834613
46344649
4649-4674
4750~4798
4891-4921
5040-5066
50665096
5096-5126
5126~5163
5163-5184
7237-7267
74737479
7480-7509
B434~8464

4570-4583
4583-4613
4625-4640
4640-4665
4742-4792
4898-4919
5034-5060
50606-5090
5090~5120
5120~5157

5157-5178

7237-7267
7460~7466
7467-7496
8434-8464

13
30
15
25
48
30
26
30
30
37
21
30

6
29
30

6

9
11
17
24
10
26
28
30
24
23
30

5
29
30

46
30
73
68
50
33
100
2
100
65
109
100
33
100
100

Chrigtensen coring equipment was used exclusively. Representative
pieces of these cores are stored with the B.M.R., the Victorian
Mines Department, and with Esec in Melbourne.

Sidewall Sampling: Two runs for sidewall cores were attempted
ugsing Schlumberger C.5.T. equipment. The first run, after
atterpting seven cores and recovering six over the interval
5208-5314 feet, was abandoned when the gun jammed. In the
second run a total of 24 cores was attempted over the interval
6550~8086 feet and sixteen (16) were recovered.

All these sidewall cores have been used for paleontological studies.

(d) Electrical and Other logging: Wire line logging was carried out

by Schlumberger Seaco. The following types of logs were run:

Induction Electric Log
Sonic Gamma Ray Caliper
Microlaterolog

Microlog
Laterolog

Continuous Dipmeter
Gamma Ray Collar locator
Temperature Log

Cement Bond Log

Details of the various log rums and coverage are contained in
Appendix 5. A specially designed device was used in the
majority of the log runs to compensate for movement of the vessel
while logging.

In addition, a Velocity Survey was carried out at a depth of
7509 feet, details of which are included in Appendix 6.




Penetration Rate and Gas logs: A continuous driliins rate log

and gas log are included as part of the Composite Well lLog and as
part of Core Lab's Grapholog. In addition to the continuous hot
wire mud gas recorder, a chromatograph was used to detail mud gas
shows. Cuttings gas was measured in a Waring blender and recorded.

Deviation Surveys: These surveys were carried out with a Totco
ingtrument and results are plotted on the Composite log. The
deviation of the hole from the vertical was irregular, having a
maximum value of 3° at 5040 feet. Below this depth, the angular
deviation was within the limits 3/4° - 2%°. At 8361 feet, the
greatest depth at which a survey was taken, the angular deviation
was 1-3/4°.  Schlumbergerddeviation recordings taken in conjunction
with the Dipmeter Survey indicated that no dog legs were present.

Temperature Survey: One temperature survey was run over the
interval 3020-5800 feet after setting of the 9-5/8" casing at

6289 feet. The survey indicated the top of the cement. at
approximately 3880 feet. After setting the 5%" liner at 8398 feet,
a Cement Bond Log was run over the interval 5660-7999 feet for
casing cement bonding and cement top.

Other Well Surveys: None

Testing (Appendix 7): Six production tests through perforations
were carried out over five intervals in Gippsland Shelf-4. One

of these tests was carried out within the Upper Cretaceous section,
while the others were taken within the Latrobe Valley Coal Measures.
Maximum vates of production for each zone are summarised below.

Interval Perforation Packer Flow Choke Well- Gas Fluid Fluid oleli
Dengity Setting Dur- 64"  head Rate Rate Gravisy EﬁJ%%%;
ation Pressure MMCF/D Bbls/ at 60°F
Hrs. p.s.i.z. MMCF

7406-7466 & shots/ft. 7150 2.2 445 1650 10.9 38.7 62

&
7514-7574
Upper Cre~

taceous

5122-5137 2 shots/ft.
Latrobe V.

Coal

Measures

(oil zone)

5069-5077 2 shots/ft.
Latrobe V.

Coal

Measures(tight

gas zone)

4532~4552 2 shota/ft.
fatrobe V.

Coal

Measures

{gas zone)

4532-4552 4 shots/ft.
{as above)

4532-4552 4 ghots/ft.
&

4562-4582 2 sghots/ft.

latrobe V.

Coal

Meagures

(gas zone)
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IV  GEOLOGY

Sumnary of Previous Work

(a) Geological and Drilling - Onshore, exploration for various
minerals, especially coal, has been going on in this region
for about 2 century. An oil boom started in 1924 after a
small oil and gas show was found in a water well from an
Oligocene greensand aquifer. Since then, about 100 test wells
for hydrocarbon have been drilled in the region by Commonwealth
or State Government agencies and by private firms. The largest
concentration of tests, over 50, was around Lakes Entrance town.
This included a 10 foot diameter shaft dug to 1156 feet. Small
amounts of crude measurable in gallons were intermittently
produced along with fresh water by over 30 individual Lakes
Entrance field wells until the complete cessation of production
in 1957. Over 8,000 barrels total of asphaltic, 15.7° API
crude were produced. Gas production, all methane, was in=-
significant.

Since 1954, drilling has been carried out in the onshore portion
£ the basin by Woodside, Frome Lakes, and Arco. None of

these operators found commercial accumulations, although some

hydrocarbon shows were recorded.

On December 27, 1964, Esso's Gippsland Shelf-l well was spudded
in the offshore Gippsland Bagin, and subsequently discovered
potentially commercial quantities of gas reservoired in sands
of the Latrobe Valley Coal Measures. Gippsland Shelf-2 was
then drilled on the same structure as a field confirmation well.
On September 20, 1965, Gippsland Shelf-3 was spudded on a
separate structure, some 13 miles ESE of Esso Gippsland Shelf-1.
It proved to be dry.

(b) Geophysical

(1) Gravity and Magnetics - The Bureau of Mineral Resources
regional gravity covers the onshore Gippsland Basin;
gravity anomalies and trends are correlatable with
major regional structural features. Much of the basin
has been covered by aeromagnetic work. The B.M.R.
conducted most of the older work but a portion of the
offshore basin was flown in 1962 by Aero Service for
Haematite Explorations Pty. Ltd. These surveys gave
a good approximation of the basin edges, though because
of their largely reconnaissance nature, their value
towards understanding details of the Gippsland Tertiary
Basin is limited.

Seismic - Regional sgeismic control was obtained from

the reconnaissance survey conducted by Western Geophy~-
sical Company for Haematite Explorations in 1962-1963.
Subsequently, the Western Geophysical Company carried

out two additional detailed seismic surveys, subsidised
by the B.M.R., for Esso. The first prior to the spudding
of Esso Gippsland Shelf~] and the second in February of
this year.

Regional Geolo

The small-sized Gippsland Tertiary-Mesozoic Basin lies within, and
near the southern extremity of, the Paleozoic Tasman Geosyncline
which stretched 2,500 miles at times through eastermmost Australia
from New Guinea to Tasmania. Tens of thousands of feet of Cambrian
to Carboniferous sediments, metasediments, intrusives, and effusives
are consequently exposed around its northern rim in Victoria. In
addition, Permian and older rocks are present in Tasmania to the
southwest. Paleozoic rocks probably underlie all of the Gippsland
Basin, at ghallow depth near its margins directly below a thin




Tertiary veneer, and at great depth, of the order of 20,000 feet,
within the central Mesozoic graben area where a thick lower
Cretaceous~Jurassic section intervenes and the Tertiary alone reaches
a thickness of 7000+ feet.

Triagssic sediments are known in Tasmania, but the oldest Mesozoic beds
recognised in Gippsland are of Jurassic-lower Cretaceocus age.
Continental types of sandstone, arkose, siltstone, greywacke, mudstone,
and minor amounts of coal were deposited during the Jurassic and
Lower Cretaceous within a large graben or half-graben depression.
Sediments of Upper Cretaceous age are apparently absent onshore.
Offshore, this section consists of light grey, very fine to medium
grained quartzose sandstones, with good porosity and permeability
interbedded with siltdtone, shale, and coal. Locally, pre-Tertiary
uplift and deformation was considerable and erosion occurred
regionally for a long period. Weathering and angularity at the

top of the Strzelecki Group are pronounced when it has been seen
onghore.

During Eocene time, gentle regional downwarp occurred in the basin.
Volcanism and flow occurred in the west followed by widespread limmic
to paralic swamp conditions with the deposition of peat, clay, and
much coarse continental sand. The great thickness and characteris-
tics of the brown coal in the west suggests that the deposits were
autochthonous. Large volumes of fresh water must have consistently
debouched into the basin from the surrounding highlands since the
Latrobe Valley Coal Measures contains only traces, in the east, of
any carbonate or shells or marine fauna which would reflect more
normal marine salinity. In the west, over 2,000 feet of the mainly
continental Latrobe was deposited., A thinner but slightly more
brackish sequence containing less lignite was laid down to the east
and southeast. Uplift and gentle deformation took place after the
Eocene; the Latrobe was then truncated severely.

The Gippsland Basin acquired its general present shape and morphology
with the incursion of a near-constantly transgressing sea during
lower Oligoccene time from the east and southeast. This invasion
was perhaps related to the final foundering of an old offshore land
mags; 1t was likely at this time that the Balook High was formed
compensatorily onshore in the west. The first truly marine rocks
were laid down, the Lakes Entrance calcareous shale.

Shallow and quiescent marine conditions continued without major inter-
ruption through the Miocene into the Lower Pliocene with further slow
transgression of the sea and overlapping deposition of marl and
argillaceous limestone which became sandier towards the end of this
time, as marine regression began, completing the full cycle. By
mid~Pliocene, regional uplift, probably accompanied by gentle
deformation and small-scale faulting, occurred. The sea then
regressed rapidly to its present limits. Deposition of fluvial
clays, sands, and gravels took place onshore from the Upper Pliocene
to the Holocene. .

Possibly during the post-Eocene erosional period, but certainly
again during the Quaternary, large volumes of fresh water have gained
ingress around the elevated edges of the Tertiary basin into all
permeable horizons known onsghore.




Stratiggaghic Table
The following stratigraphic section was penetrated in Gippsltand

Shelf-br
Age

Miocene
Oligocene

Eocene

Sohew bim 4227 bwed

Name Formation Ref. to Thickness
Top (R.T.) M.S.L.

Gippsland Lime~ 760 - 729 35004

stone Formation

lakes Entrance 4260 «4229 262
Formation

Latrobe Valley 4522 -4491 1968
Coal Measures

Upper Cretaceous Unnamed 6490 ~6459 1995
8485 -8454

Total Depth

Stratigraphy
Note: MNo sample returns above 780 feet.

Miocene (includes Gippsland limestone equivalent) ( 860-4260)

860-1060

1060~1750

1750-3460

3460-4260

Sandstone: Light grey, fine to coarse, angular to sub-
rounded, very poorly sorted, very argillacecus, calcarecus,
glauconitic and fossiliferous, composed of lithic fragments
and quartz with a marl matrix. Low permeability and
porosity.

Sandstone: as above, with interbedded light grey sandx marl
and very argillaceous calcarenite.

Sandy Mawl: 1light grey, dense, very calcareous, soft,
fogsiliferous with occasional grains of glauconite. Sand
is dispersed through marl and is silt to coarse size.

Marl Mudstone: 1light grey to light green grey, silty in
parts, soft, calcareous, fogsiliferous, few fine carbon-
aceous flecks.

Lakes Entrance Formation (Oligocene) (4260-4522')

4260-4522

Mudstone: light grey to light green grey, soft, calcareous,
fossiliferous, with trace of grey green calcareous shale
and light grey brown silty mudstone. Glauconitic to very
glauconitic at base.

Latrobe Valley Coal Measures (Focene) (4522-6490')

4522-4580

4880-6490

Sandgtone: light grey, quartzose, very fine to pebbly,
(generally fine to very coarse), sub=-angular to well
rounded, poorly sorted. Very glauconitic in top part,
non-calcareous generally, with finely disseminated
pyritic and carbonaceous flecks. Cenerally friable
with mixed argillacecus matrix. Fair to good porosity
and permeability.

Minor ghale: brown-grey to dark brown, dense, carbonaceous,
pyritic and micaceous.

Minor coal: black to brown=black.

Interbedded Sandstone, Shale, Coal and Dolomite bands.
Sandstone: 1light grey, fine to very coarse, sub-

angular to sub rounded, fair to poor sorting, carbonaceous,
pyritic, soft and frisble. Minor clay matrix, par-
ticularly below 6090 feet. Dolomitic nodules and

lenses common. Fair to good porosity and permeability.

Shale: dark brown-grey, carbonaceous, micaceous, grading
to Siltstone in places.

Coal: brown=black to black.




Unnamed Unit (Upper Cratacecﬁs) (6490*8485' T.D.)
6093+8240 Interbedded Sandstone, Siltstone, Shale, Coal and Dolomite.
R Ny

e Sandstone: grey-white, quartzose, very fine to coarse
Lo . grained, (dominantly fine-grained), angular to sub-rounded
?7f?ﬁ&mﬁ”? {dominantly sub-angular), fairly well sorted, trace
® i lmends feldspar, mica, pyrite and dolomitic in part. Trace
¢ sparsely disseminated glauconitic and fossiliferous
in part. Variable white clay matrix. Generally fair
porosity and permeability.

Siltstone: grey-brown, carbonaceous, micaceous, pyritic,
grading into ghale.

Coal: black with dull lustre.

Dolomite: light to medium brown, cryptocrystalline, dense,
hard, and also dolomitic gsandstone, light grey to grey-
brown, very fine to fime, dense, hard, fairly well sorted.

8240-8485 Dominantly sandstone with minor interbedded siltstone,
silty ghale, and coal.

Sandstone: light grey, quartzose, fine to very coarse and
some conglomeratic, sub~angular to sub-rounded, poorly
gorted, dominantly with high percentage of kaolinitie
matrix and in places light grey feldspar fragments,
carbonaceous and pyritie. Trace chlorite? Porosity

and permeability low due to clay content. Minor giltstone,
light brown=grey to brown-grey, micaceous, pyritic and
carbonaceous.

Coal: bladk as above.

Structure

Gippsland Shelf~4 was drilled on the highest part of a large domal
feature delineated by seismic and exhibiting closure from the top of
the Oligocene Lakes Entrance Formation to the lowest valid reflectors
in the Upper Cretaceous section. The structure covers an area of
gsome 42 square miles with a maximum closure of 900 feet, as mapped
on the unconformity at the base of the marine Tertiary (top of the
Latrobe Valley Coal Measures for the most part). A post~Eocene to
pre~0Oligocene gorge cuts the eastern flank of this dome eroding the
entire Eocene section and cutting into the underlying Upper Cretaceous
sediments. This gorge is filled with Lakes Entrance sediments,
probably interbedded shale and marl.

A structure map on the unconformity on the top of the Latrobe Valley
Coal Measures was the primary basis for selecting the well location.
The actual formation tops coincided closely to the seismic prognosis
confirming the seismic structural picture. Continuous Dipmeter
results confirm that the Tertiary section was encountered on or near
the crest of the structure.

Structural configuration within the Upper Cretaceous section is not
well known. The top of this section at 6490 feet is based primarily
on paleontological and lithological evidence. The dipmeter survey
does not indicate any obvious change in dip of the strata below the
assumed unconformity at the base of the Latrobe Valley Coal Measures.
However, there is a pronounced change in dip at 7049 feet, from a
westerly to south~westerly dip of 4°-6° above, to an easterly to
northeasterly dip of 10° below this depth. The significance of

this abrupt change is, at the present time, uncertain. It might be
indicative of an unconformity or faulting. This dip change cannot

be correlated to any faunal change, while the only obvious lithological
change is that below 7049 feet coal becomes prominent in the sedimentary
section. It is significant, however, that the gas zone within the
Upper Cretaceous section is present immediately below this dip change.




(6)

Relevance to Occurrence of Petroleum

The primary objective, the Eocene Latrobe Valley Coal Measures,
extending from 4522-6490 feet, proved to contain potentially commer=-
cial quantities of gas within the zone 4522-5110 feet. Of
significance was the discovery below the gas of 54 feet of gross

oil sand, which on testing flowed at a maximum rate of 1182 barrels
per day of 51° to 53° gravity oil. This represents the first
significant oil show within the Latrobe Valley Coal Measures.

The secondary objective, the Upper Cretaceous section, which in
Gippsland Shelf-l included fine to medium grained sandstones having
generally good porosity and permeability, also proved to contain
significant quantities of gas within the zone 7049-7640 feet. On
production testing the gas zone flowed at & maximum rate of 11.5
MMCFED. At the present time little is known of the structure within
the Upper Cretaceous section, and the areal extent of the gas reservoir
is conjectural.

Porogity and Permeability of Sediments Penetrated

Porogity and permeability were measured by Core Lab on the various
cores and are inclidded in Appendix 4.

The Latrobe Valley Coal Measures consist essentially of friable,
sub~angular to rounded, fine grained to pebbly sandstones, dolomitic

in part, with minor interbedded shales and coal. Porosity and permea=-
bility within these sandstones is controlled by sorting, matrix content
and degree of dolomitization. Generally the porosity is excellent
with values of the order 26-30%, and permeability values up to

5000 md. Many sandstone samples were so loose as to be unsuitable

for core analyeis. However, the sandstones have in part suffered
patchy dolomitization, resulting in considerably reduced porosity

and permeability. Log analyses generally confirmed the range of
measured porosities.

The Upper Cretaceous section consists essentially of a monotonous
sequence of shales, siltstones, sandstones, and coal. The sandstones,
generally fine to very fine-grained, sub-angular and with abundant
white clay matrix, have generally fair porosities of the order of
15~20%. Visual examination of cuttings and sidewall cores indicates
low permeability values. Core analysis results of a gix foot sand
section gave permeability values of the order of 5~12 md.  However,
pressure build~up rates in the production test of the gas zone
indicate fairly good permeability characteristics.

Contribution to Geological Concepts
Resulting from Drilling

The oldest section penetrated in Gippsland Shelf=-4 is of Upper
Cretaceous age, and consists essentially of interbedded siltstones,
dolomitic in part. This section extends from 6490 to 8485 feet T.D.
Rocks of the same age extend from 5378 to 8701 feet T.D. in Gippsland
Shelf<l. The presence of a sparse arenaceous foraminiferal fauna in
the Upper Cretaceous section of Gippsland Shelf-4 suggests a lagoonal
or estuarine environment of deposition subject to sporadie marine
ingression. The Upper Cretaceous sediments of Gippsland Shelf-1,
although apparently lacking in any obvious marine characteristics,
are generally lithologically similar to those of Gippsland Shelf-4,
and were probably depédsited in the same 'marginal marin:' environment.

The latrobe Valley Coal Measures, resting unconformably on the under-
lying Upper Cretaceous section, consist of friable finec grained to
pebbly sandstones, dolomitic in part, with minor interbedded shale
and coal. The lithology, thickness and stratigraphic relationships
of the Latrobe Valley Coal Measures in Gippsland Shelf-4 are essen-
tially the same as those in Gippsland Shelf~l. The sediments are
dominantly continental in origin.




The Latrobe Valley Coal Measures are unconformably overlain by
calcareous mudstone and shale of the Lakes Entrance Formation, in-
dicative of the extensive marine environment that existed in the
Gippsland Basin during Oligocene time. The thickness of the lakes
Entrance Formation on the Gippsland Shelf-1 and Gippsland Shelf-4
structures is considerably less than in adjacent areas reflecting
local growth of these structures during Oligocene time.

The range of Miocene section seen in Gippsland Shelf~4 and Gippsland
Shelf~1 is the same, the youngest rocks recovered being of Upper
Miocene age and the oldest, resting unconformably on the Oligocene
Lakes Entrance Formation, being of Lower Miocene age.  However,

the Miocene section in Gippsland Shelf~4 ig some 1000 feet thicker
than in Gippsland Shelf~l, reflecting the more basinward position

of Gippsland Shelf-4 during Miocene time. The sections in the

two wells, although marine and essentially similar lithologically,
exhiblt certain fundamental differences reflecting local variations
in the depositional and tectonic history of the basin during Miocene
time. In this respect, it is significant that at Gippsland Shelf~4
the entire Miocene section (as seen in the samples recovered) is
complete, indicating a prolonged period of more or less continuous
sedimentation, whilst at Gippsland Shelf-1 a period of non-deposition
or erosion during Lower Miocene time resulted in a hiatus in the
Miocene section. This diastem, possibly indicative of widespread
shore line conditions or of local growth of the Gippsland Shelf~l
structure above or close to depositional base level was followed by
a resumption of marine sedimentation with the formation of a local
sandy unit not seen in CGippsland Shelf-4. This sand of lower mid-
Miocene age is overlain conformably by calcareous mudstones, marls
and limestones, indicative of deeper water sedimentation and litho-
logically similar to sediments of equivalent age in Gippsland Shelf=4.
Throughout the rest of the mid-Miocene seection, the depositional
environment was essentially the same at the two well sites. During
Upper Miocene time, foraminiferal evidence suggests that at Gippsland
Shelf~1l a shallowing of the depositional environment occurred.

A similar environmental change is evident lithologically at
Gippsland Shelf~4, where the presence of a sandy unit reflects
deposition in a higher energy environment. This shallowing at
Gippsland Shelf-4 might well be due to local structural growth for
on paleontological evidence the top of the Middle Miocene here is
some 500 feet higher than in Gippsland Shelf-1.
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Addendum to Section III (1) Fishing Operations

(4)

January 18-19, 1966

Dropped single joint of drill pipe, bumper sub and lifting sub
in casing to top of 2-5/8 inch Float Collar. Fish completely re-
covered with overshot. Time lost 0.6 days.

February 12-13, 1966

While retrieving wear bushing, the wear bushing caught in the
marine riser line runmer, causing a drill pipe drip above the
retrieving tool to be pulled out of tool joint. Fish completely
recovered with an overshot. Time lost 0.24 days.

March 4-5-6, 1966

Surface control valve inadvertently closed on wireline, causing
B.H.P. bombs to fall to bottom of well. Recovered wireline and
B.H.P. bombs with grapple. Casing cleaned out and test
completed. Time lost 2.01 days.
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PES05626
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EGS - &4

CORE DESCRIPTION

Cut 13! Core No. 1

Interval - 4570-4583 (Driller) : Rec. 6'

4570-4583 (Sonic)

4570-4571:

4571-4576:

Calcareous Mudstone: medium grey, very soft, mucky, slightly
pyritic and containing sparse carbonaceous flecks; micro-
micaceous, abundant foraminifera.

This intefval is identical with all the large cavings we have
seen from up hole, very probably jammed in barrel prior to
cutting the sand.

Sandstone: grey and brown, heavily mudstained. Fine to very
coarse grained to pebble size, predominantly in coarse to very
coarse grained range; poor sorting, sub-angular to well rounded.
Abundant grains of glauconite and much finely disseminated
pyrite: argillaceous matrix with 2 mm., locally impede perm~
eability.

Calcareous in part, particularly in bottom 1%' of core.
Definite strong odour when core from barrel.

No fluorescence or cut.

Porosity estimated at 30+%.

Permeability fair to very good.

This core was cut with no circulation in the inmer barrel, hence
mud in inner barrel forced through and around core as it was cut.
Definite light slick on mud remaining in the inner barrel.




CORE DESCRIPTION

EGS - 4 Cut 30° Core No. 2

Interval =~ é583°4613 (Driller) Rec, 9!

4583-4613 (Sonic)

Note: A1l the core fell out of the barrel when the core was pulled
and hard to estimate recovery.

Sand-Sandstone: brown yrey to light grey - {(brown in some
cases due to invasion). Made up of very fine to granule,
very poorly sorted, sub-ansular to well rounded, clear,
milky and white quartz grains., Matrix where present is
brown grey to brown, non-calcareous shale, Sandstone is
very glauconitic and very pyritic. Extremely rorous and
permeable and friable.

© 25% of Core: Shale: brown grey to dark brown, dense, fissile, laminated
' in place with Sandstone as above, Shale has fine particles
of black carbonaceous matter, pyrite, and mica flakes
through it., Extremely strong hydrocarbon odour throughout
core, No fluorescence or cut,




. CORE _DESCRIPTION

s

EGS - 4 Cut 15' Core No. 3
Interval - 4634-4649 (Driller) Rec. 11!

4625-4640 (Sonic)

V. 4634-4648:  Sandstone: light grey mainly (brown zrey in parts due to
invasion); made up of elear eclean, milky and white guartsz,

) Fine to granule, sub-angular to well rounded, very poor

i sorting with very fine to fine juartz filliny pore srace in
some p-laces. Also some calcite grains, but generally non=
calecareous, No glauvconite ;resent and minor pyrite and care
"bon fragments, Fairly hard, compact and only siightly friable,
and becoming less porous towards the bottom. Generally not as
high porosity as previous cores in this section and permeability
will be lower than other cores.

4648-4649:  Sandstone: as above but harder, slightly more siliceous and
lower porosity and permeability. Also the interval is dark
grey in colour due to finely disseminated carbonaceous matter
vresent through it.

Core has good hydrocarbon odour and taste (but not as strong as Core No, 2)

throughout,
No fluorescence (apart from calcite) and no cut.

- No dip.




EGS - 4

CORE DESCRIPTION

Cut 257 Core No. &

Interval - 4649-4674 (Driller) Rec., 17!

4640~4665 (Sonic)

4649-4649%:
4649L-4651:
46514652+

4652-4654:
4654-4655:

4655-4659:

4659-4661:

L661-L663:

46634666

Sandstone:  as for bottom of Core No., 3; probably recut,

Shale: brown grey to dark brown to brown hlack; very
carbonaceous, slightly micaceous; pyritic; grading to black
coal in places. Pyrite lenses in spots.

Coal: black with interbedded brown black carbonaceous shale
as above; pyritic,

Shale: as above

oal: as above

Shale: as above
Coaly as above interbedded and laminated

Sandstone: light grey to medium grey to brown grey, very
fine to fine, sub-angular to sub-rounded ard rounded., Care-
bonaceous, micaceous, fair sorting. Thinly interbedded and
laminated with carbonaceous shale and fire ccal bands,

Note: Some of the fine grained sandstore lon-es have a dull
yellow fluorescence which give a good dull yellow-geld cut

‘with carbontetrachloride.

Shale: as above with minor very finely "amfnatrd sandstone
bands as for 4659-4601.

Shale: as above with interbedded black c¢ccoal arnd grading to
coal in bottom foot,

Flat dip.in core,
All core had good hydrocarbon odour and taste,
Gas bubbles escaping from the coal.




EGS - 4

CORE DESCRIPTION

Cut 48' Core No. 5

Interval - 4750-4798 (Driller) . Rec. 24!

4742-4792 (Sonic)

4750=4754;

4754-4756:

4756-4768:

4768-4771:

4771-4774:

Coal: black with abundant resin {amber) and pyrite. Minor
brown to brown black shale.

Shale and Coal: interbedded brown to dark brown carbonaceous,
micaceous shale, with black ceal; plant fragments.

Interbedded and laminated siltstone, sandstone, and shale.
Sandstone: light grey, made up of clear, very fine to fine,
mainly very fine, sub-=angular to rounded gquartz. Micaceous,
carbonaceous, slightly calcareous, in places pyritic, non=-
fluorescent.

Siltstone: brown grey, micaceous; colour is browner due to
carbonaceous fragments; pyrite.

Shale: brown to dark brown, plant fragments.

4765-4768: slightly harder due to more finely disseminated
pyrite and slightly more siliceous.

Sandstone: light grey, very fine to medium, loose, extremely
friable, mainly fine to wmedium. Sub=-angular to rounded.

Good porosity and permeability, soft, very well sorted.

Coal: black with minor dark brown shale.

Good odour throughout especially in sandstone.
Non-fluorescent.

Gas bubbles from coal.

No apparent dip.




CORE DESCRIPTION

EGS = & Cut 30°' Core No, 6

Interval - 488%1-4921 (Driller) Rec, 10'

4898-4919 (Sonic)

4891-4891'3"  Sandstone: light grey (mud invasion) made up of clear and
clean quartgz, fine to granule, mainly medium to very coarse,
sub=angular to rounded, fair to poor sorting abundant
pyrite and minor carbonaceous grains. Very clightly cal-
careous to non-calcareous. Good hydrocarbom odour. Non=
fluorescent but very slight cut on sandstone,

4891'3"-4894 Coal: black with pyrite nodules and streaks,

4894-4900 Shale: brown grey to dark brown, demse, carbonaceous with
minor coal interbeds and minor light grey, very fime to
fine, tight sandstone lenses and laminae.

4900-4901 Coal: black

Good odour throughout core,
Gas bubbles from coal,




EGS - 4

CORE _DESCRIPTION

Cut 26°' Core No. 7

Interval - 5040-5066 (Driller) Rec. 26'

5034~5060 {Sonic)

Macroscopic
5040-~5053:

5053~5056:
5056-5060:

5060~5066:

Microscopic
5040~5053:

5053-5056:

5056-5059:

5059-5060:

5060-5066:

Shale: mottled medium grey to light grey; banded by thin
laminae and streaks of siltstone.

Sandstone: light grey.
Shale: mottled medium grey to light grey as above.

Shale: as above.

Shale: mottled medium dark grey to light grey, with thin
discontinuous laminae and bands of argillaceous siltstone
giving mottled appearance.

Sandstone: quartzose, mottled, light grey to medium grey,
fine to very fine, sub=rounded to sub-angular, micaceous
with some shale fragments, non~calcarecus, silty, porosity
10%, fair permeability, trace glauconite, quartz grains clear
to smoky, occasionally coarse grains; best sand taken for
core analysis. Good cdour, non-fluorescent, no cut.

Sandstone: motiled light grey to medium grey, very fine to
silty, sub-rounded to sub-angular, fair sorting, few shale
inclusions, medium, patchy, low order porosity, mostly tight,
good hydrocarbon odour, trace glauconite, occasional coarse
grains, pyrite nodule, occasional thin laminae carbonaceous
material. ‘

Shale: mottled, grey to medium dark grey, carbonaceous, very
dolomitic.

Siltstone: light grey, some very silty, numerous thin laminae,
carbonaceous material.




EGS - &4

Interval - 5066-5096 (Driller)

CORE_DESCRIPTION

Cut 30° Core No. 8

Rec. 28'

5060-5090 (Sonic)

Macroscopic

5066-5071:

 5071~5072:
5072-5074:
50745080
5080-5083:
5083-5085:
5085-5088:
5088~ 5093

5093~5094:

Microscopic

5066-5067:
5067-5071:

5071-5072:

5072-5074:

5074~5076:

5076-5079:

5079-5080:

Shale: medium dark grey, with occasional thin laminae silt=-
stone; no dip. ’

Siltstone: with shale laminae.
Coal.

and thin laminae.

Shale, Siltstone:

Shale: with thin laminae siltstone.

Siltstone: as above.

Shale: with thin siltstone laminae.

Shale: siltstone and sandstone thinly laminated.
Sandstone: light grey to brown, with thin laminae shale and
few concretionary masses, up to 1" in diameter.

Shale: mottled light brown to light grey, very silty,
with thin laminae of light grey siltstone, carbonaceous.

Shale: as above, with only nodules of siltstone, as above;
probably worm burrows.

Sandstone: mottled light grey to light brown, fine to very
fine, fair sorting, medium, sub-rounded, with some white to
clear matrix material, very carbonaceous, as thin discontin-
uous laminae with fine to large micaceous flakes, Tight, no
permeability.

Coal:
in discontinuous bands, yielding gas on fresh surface.

Sandstone:
angular to sub-rounded, with very thin laminae of ecarbonaceou
material. Tight, no permeability.

Sandstone:
becoming more prominent.

Shale: mottled light brown to light grey, with thin laminae
light grey siltstone, with salt and pepper appearance.

mottled light brown to black, very argillaceous, pyritie

light grey, very fine to silty, fair sorting, sub-

as above, lenses and bands of carbonaceous material



5080-5083:

5083-5083:

5085-5088:

5088-5093:

5093-5094:

Core No. 8 (cont'd)

Shale: as above with occasional laminae and nodules of
siltstone as above, one irregular lense of silt 4" long
perpendicular to bedding (worm burrows).

Siltstone: mottled light grey to light brown, laminated,
laminae interrupted by worm activity, churned appearance.

Shale: 1light brown, silty with occasional laminae of
siltstone,

Sandstone: mottled light grey to light brown, fine to
silty, sub-angular to sub-rounded, carbonaceous, with
occasional coarse grains, poorly cemented with argillaceous
material, tight, no permeability.

Sandstone: mottled, light grey to light brown, fine, fairly
well sorted, sub-angular, with occasional pebble, with good
patchy porosity, poorly cemented, friable, fine to large
mica flakes in thin irregular laminae of shale as above,
trace glauconite, few large nodules and rods of black
material, very pyritic. Odour faint throughout core.




CORE DESCRIPTION

EGS - 4 Cut 30°' Core No. 9

Interval - 5096-5126 (Driller) ‘Rec. 30°

5070-5120 (Sonic)

Macroscopic

5096-5098 Sandstone: light brown to medium dark grey, with numerous
laminae of carbonacecus shale.

5098-508%9% Sandstone: medium grey, very hard,

5089%-5106 Sandstone: light grey to medium grey, with slump or bondin=-
age structure.
Shale: medium grey with numerous laminae siltstone and shale,
irregular and discontinucus,

5106-5111 Shale: as above, laminae parallel, no dip.
5111-5114% Coal: dark grey.
5114~51135 Shale: as above, few laminae,

5115-5118 Siitstone: light grey te light brown grey, fairly well
indurated, argillaceous.

5118-5126 Sandstone: light grey, chiefly uniform, laminae cf one foot,
with parallel, continuous laminae shale, light brown to medium
grey, no dip.

Microscopic

5096-5098 Sandstone: light srey, fine to very fine, with occasional
coarse to pebble, fair sorting, sub-angular to sube-rounded,
quartz grains, translucent to smoky; soft, fviable, matvrix
material, argiliaceous, porosity very poor with numerous
thin laminae; trace brown shale.

5098-5098" Dolomite: medium grey, very silty, very pyvitic, very hard,
fractures acrcss sand grains; quartz grains, iine, occasion=
ally coarse, pyrite finely disseminated throughout.

50985-5098% Sandstone: as above, as irregular mass in shale light brown,
very carbonaceous.

5098%-5106 Shale: brcwn, laminations (uneven), pyritic.

5106-5111%  Siltstone: 1light grey, very argillaceous, sub-angular, with
numerous laminae.

5111%-5114% Coal: black, uneven to conchoidal fracture.

5114.-5120 Shale: wmedium grey, soft, clayey, fine, carbcnaceous, laminae.

5120-5121 Sandstone: 1light grey, fine, sub-rounded, fairly well sorted,
friable, few carbonaceous grains, cemented with small amount

argillaceous material, possibly clear white quartz, fluorescent,
porosity very low.




Core No. 9 (cont'd)

5121-5122:  Sandstome: as above, with some fair porosity, slightly coarse.

Sandstone: as above, zvading to slightly ccarser, good poro-

sity, completely flushed with mud, non-arzillaceous,

rgillacecus, with thin
er porosity,

Note: Upper 24' of core had faint to nc odour, no fluorescence, no cut,
Leower 6' fluoresces with light blue hue, instant cut, and fluorescence,
good odour and taste.




EGS = 4

Interval - 5126-5163 (Driller)

CORE_DESCRIPTIONS

Cut 37' Core No. 10

Rec., 24°f

5120-5157 (Somnic)

5127=5129:

5129-5131:
5131-5132:
5132-5135:
5135-5139:
5139-5142:

5142-5150:

Macroscopic
5126=5135:
5135-5138:
5138-5140:

5140-5150:

Sandstone: light grey quartzose, fine, fairly well sorted,
sub-rounded to sub-angular, few carbon and cceal grains, trace
mica. Excellent porosity and permeability, with some white
clay material in matrix, soft, friable.

Sandstone: as above, grading to more clayey and to fair
porosity.
Sandstone: as for 5127-5129, slightly more mica and more
clayey.
Sandstone: as for 5127-5129.

Sandstone: as above, grading to slightly coarser, fine to
medium, fairly well sorting to well sorted, slizhtly argilla~
ceous to non-argillaceous.

Sandstone: light grey, medium to coarse, well sorted, non-
argillaceous, very jporous, sub=-rounded.

Sandstone:
pletely silicified and jatches
pores, with silica filled.

as above, gsrading to pyritic with ;atches com-
with very fine grained sand in

Sandstone:?

light grey, trace carbonaceous lenses,
§§ndstq3g: as above, becoming silicified.
loose Sand.

as above:

Siliceous Sandstone: b o« .9 of total silicified,

All of core blue white fluorescence.
Instant cut = strong odour.
Bleeding small amount gas.




EGS = &4

Interval = 5163-5184 (Driller)

5157=5178 (Sonic) {2

Macroscopic

- 5163-5167:
5167-51069:

5169=-5171:

517165175:
5175-5178:
5178-5181:
5181=51831:

51831-5184:

Microscopic

e g koo A e

'

5163-5166:

5167-5169:

£169-5170:

5170-5172:

51725173

5173-5174:

CORE DESCRIPTION

Cut 21° Core No. 11

Rec. 23!

rec. irom Core 10)

Sandstone: light zrey, massive.

Sandstone: 1light grey, cross-bedded, dip to 300.

Sandstene: light grey with ocgasional thin laminae, dark grey
shale or coal. Dip flat to 10.

Sandstone: light grey.
Sandstone: light grey, silicified in part as Core 10.

Shale & Siltstone: 1light grey.

Sandstone: very fine.

Sandstone: completely silicified.

quartzose, medium

Sandstone: mottled 1lizht zrey to medium zre
socrted, trace

y
to granule, rounded to subeanzular, fairly we
white clay in matvix (silica fluorescence), o
srains, excellent povesity and permeability.

11
rcasional coal
71

S

uoresces as above.

Sandstone: quartz, light grey with occasjoral coal grains, fine,
sub=vounded to sub-~angular, fairly well sorted, trace matrix as
above, trace pyrite, excellent porosity and {crmeability: 25%.
Fluoresces as above.

light grey as above, pyritic, grading to fair sorte-
20"/0'

Sandstone:
ing, slightly argillacecus, good porosity and permeability:
Fluoresces as above.

light 3zrey, wedium to coarse to iinme. Juartzose,
Sood to excellent
laminae coal

Sandstone:
silty in patches, slizhtly pyritic and coaly.
porosity and permeat??‘ - with occasional thin
and shale, Fluorescence as above.

as above, silicified in part (407). Excellent
No flucrescence.

Sandstone:
porosity, to nci in unsilicifiad areas.

grains, juartzose fine
fairly well sorted,
rart {15%),

Sandstone: 1light grey, with fine coal
to medium, sub-rounded to sub-zangular,
excallent povosity ard jermesbility, siljcified in
occasional clay nodules. No fluorescence.

Sandstone: light grvey quartzose, fine to very fine, fair sort-
ing, sub-rvounded, argillaceous, occasional clay nodule as above,
Good porosity: 15-20%; silicified in part {(30%), silicified
part tight,

No show,




5174-5175:

5175-5178:

5178-5179:

5179-5180:
5180-5181;

5181-5182;:

5182-5183%:

5183%-5184:

Core No. 11 (Cpnt'd)

Sandstone: as above, fine to good porosity, 40% silicified.
No show,

Sandstone: light grey, fine quartzose, fairly well sorted,
sub-angular to sub-rounded, good to excellent porosity in
unsilicified part, 90% silicified. ©No show.

Sandstone: 1light grey, very fine to silty, poorly sorted
quartz with few clay nodules as above, sub-rounded to sub~-
angular, with minor silicified cement, trace pyrite, fair to
poor porosity. Silicified in part = 10%. No show.

Sandstone: as above with thin laminae shale; no dip. No shéw.

Siltstone: slightly sandy, light grey, pyritic; tight.

Sandstone: 1light grey, quartzose, very fine to silty to

medium, poor sorting, sub-angular to rounded, patchy poroéity,'

becoming tight, some fair to good porosity in part. No show.
Sandstone: 1light grey, fine with few medium to coarse gfains,
fairly well sorted, round to sub-angular, friable, excellent
porosity, silicified in part. No show.

Sandstone: as above, completely silicified. No show.

a
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EGS - 4

CORE DESCRIPTIONS

Cut 30' : Core No. 12

Interval - 7237-7267 ' Rec. 30!

Core has an apparent dip of 0° - 5

7237-7249:

1¢]

Siltstone: with irregular, diffuse, lensoid bodies and
stringers of sandstone.

Siltstone: dark grey to dark grey-brown, very finely sandy,
carbonaceous, sparsely feldspathic, sparsely micromicaceous
and pyritic. Trace partially pyritised plant remains.
Sandstone: light grey to buff, quartzose, silty, very fine
grained, angular to sub rounded (dominantly sub angular to
sub rounded), fairly well sorted; trace feldspar, mica and
finely crystalline pyrite; moderate to abundant white clay
matrix. Poor porosity and permeability. The section is
massive,

Secondary Textures

7249-7261:

7261-7267:

Certain of these fine grained sandstone bodies have suffered
selective and partial dolomitisation. Also scattered irregularly
through the section occur ovoid bodies of mid brown to tan,
dense, very hard crypto~crystalline dolomite. Such areas of
dolomitisation have diffuse edges, are sparsely pyritic and
contain relict clasts of fine grained sub angular quartz sand

and feldspar; traversed by irregular veinlets of calcite, and
contain solution cavities., Such cavities bleed fine bubbles

of gas. The fine grained sandstone and also the eilt itself
bleed gas.

Shale: with fine lenses and plano-convex segments of sandstone,
giving the rock an irregular finely banded character.

Shale: dark grey to dark grey brown, silty, very fine sandy,
carbonaceous, sparsely feldspathic, pyritic and micromicaceous.
Trace partially pyritised plant remains.

- Sandstone: as above

The sandstone lenses, display micro cross-bedding, small scale
slumping and hydroplastic low angle micro-faulting and boudinage.
Individual lenses have maximum thicknéss of %",

Shale is very carbonaceous within the section 7249-7250'6", in
which interval occurs a 3" band of coal.

Coal: black, brilliant lustre, brittle, irregular to sub-con-
choidal fracture. Bleeding gas is apparent from the carbonaceous
streaks and also at the shale/sandstone contacts.

As from 7237 - 7249.
Bleeding gas evident within the sandier portion of the silt.




CORE DESCRIFTION

EGS « 4 - Cut 6* Core No. 13

Interval ~ 7473-7479 (Driller) Rec, 9'
7460~7466 (Somic)

When pulled out evident that whole core bleeding big bubbles of gas.

7473-7477: Sandstone: light grey, quartzose, very fine to fine grained,
angular to sub rounded (dominantly sub amgular), fairly well
sorted with scattered angular to rounded (dominantly angular
to sub angular), medium grained, to granular gquartz sand (5%
of rock); scattered carbonacecus grains and rare irregular

carbonaceous patches, sparsely micaceous (white). DModerate

to abundant white, kaolinitic, clay matrix., Massive, fairly
dense, moderately hard. Perosity 15-20%, permeability poor.

" Flourescence and Cut
Top 2'6" of core shows a somewhat patchy dull gold flourescence
througheut, and gives a good, though somewhat slow, white cut.
Towards the base of the section, flourescence becomes speckled.
Core gives faint to good odour and taste.

7466-7478:  Sandstome: as above, but clay matrix content imcreasing, and
tending to choke all porosity; rock becoming more friable. Reck
gives faint speckled gold flourescence, and has faint odour amd
;33 tec 7 : :




EGS - 4 | Core No. 14
Interval = 7480+7509 (Driller) Rec, 25°

74677496 (Sonic)

7480-7496: Siltstope: with finely interbedded laminse and lenses of
sandstone, giving the rock in places an irregular finely
banded character,

Siltstone: buff to light grey, argillaceous, very finely
sandy, slightly dolomitic, sparsely micro-micaceous, with
finely disseminated carbonaceous grains and streaks.
Sandstones grey-white, quartzose, silty, very fine grained,
angular to sub~rounded (dominantly angular to sub angular),
fairly well serted, sparsely microe-micaceous, with sparse
finely disseminated carbonaceous graine and streaks. Moderate
whi;a clay matrix, compact, poor porosity and permeability.

Textnre

Scattered throughout the siltstone occur very fine 'nuclei’
of dolomitisation. Frequently the fine carbonaceous &reaks
are surrounded by a narrow zome of dolomitization. Rarely
cccur irregular 'gashes' and veinlets, cross cutting the
trend of bedding, occupied by black, brilliant lustred ceal,
including fine (2-3 mm) euhedral, calcite crystals., Immedi-
ately adjacent to these 'gashes' the surrounding siltstone
has suffered dolomitisation associated with minor finely
erystalline pyrite. Certain sandstane laminae have also
suffered minor dolomitisation,

In part section has slumped; sandstone laminae display irregular
contortion, hydroplastic boudinage and tensional microfauiting
and balling. Section massivg, breaging irregular along an ill
defined bedding, with dips 0" to 20 .,

N.B., Lower 6" of section, 1mme&1ate1y above underlying coal,
grades to a dark brown, carbonaceous shale, Certain of the
carbonaceous/siltstone, carbonaceous/sandstone and siltstone/
sandstone interfaces bleed a very small amount of gas. 1In the
tep 2" of ecore a very fine grained sandstone band displays a
very weak, speckled, dull gold flourescence with very faint
taste, no odour, '

7496+7508' 6"

Coal: black, banded bituminous, with alternate laminae and
bands of briiliant and dull lustred coal. Irregular to sub-

conchoidal fracture., Throughout occur rare veinlets of cal-
cite. Dip of banding sub<horizontal. In the interval
9507'6" « 9508' occur abundant, buff, fine nodules of dolomi~
tisation, giving the rock a finely mottled appearance. Such
nodules are frequently surrounded by a veneer of finely
crystalline pyrite.

7308'6"~7509*

Shale: buff to light brown, silty, dense, massive, sparsely
carbonaceous.




EGS - 4 : Core No. 15

Interval = B434-8464 (Driller) Rec, 36“

. 8434-8456" 6" 3

Sandstone: light grey, fine grained to medium grained to
coarse grained, predominantly fine to medium grained range,
peorly sorted, sub angular te sub rounded, fairly well com~
pacted, contains abundant discontinuous irregular dark grey
carbonaceous silty shale laminze from 1/16~3/4" thick.

Matrix made up of silt sise quartz, kaolin (altered after
feldspar?) mica, with minor finely disseminated pyrite and
carbonaceous material.

Irregular pyrite nodules to 1" thick occur closely associated
with shaley laminae. ,
Porosity 18«20% average., Permeability low due to choking by
kaolinitic matrix.

Very sparse grains of hlud green mineral? glauconite? Very
small scale cross-bedding; dips to 5% with axis core. Mineral
- flourescence, No cut,

| B456%6"~8458:

Silty Mudstone: dark brown-grey, massive, tough and well come
pacted, thin (1/16-:") discontinuous bands and irregular nodu~
lar masses of very fine grained light grey silty sandstone,
and thin ellipsoidal nodules of pyrite to 1/16" thick,

8&58-8661'6“'

&an«stone' light grey, fine grained to coarse te very coarse
grained to gramular; conglomeratic in part; very poorly sorted,
angular to sub rounded, fairly well compacted; contains abundant
light grey altered feldspar grains, much kaolin, mica pyrite,
sparse carbonaceous grains, fairly soft blue-green mineral as
above =~ glauconite.

Poroeity 20+; Permeability low.

Contains very irregular thin éiseantxnuaus carbonaceous siity
shale laminaa,

. Mineral flourescence. No cut,

" 8461'6"~84b4: _‘

Sandy Argillaceous Siltstone: dark brown-grey, very tough and
well compacted, containing irregular rounded nodules and dis- ‘
continuous bands of light grey fine grained kaolinitic sandstone;
pyrite occurs as irregular nodules to i" thick and very finely
disseminated; abundant carbomaceous flecks and grainms, sparse
grains of glaacanite, snd fine grains of quartz and coal éisse~
minateﬂ throughout. No dip.




CORE ANALYSIS RESULTS

(by Core Laboratories Inc.)

PERMEABILITY
MILLIDARCYS

Horiz. | Vert.

Porosity
Percent

RES IDUAL
SATURATION

0il %
Vol,
% Pore

Total
Water
% Pore

DENSITY

" Core No.l

4572

4573

4574

" 4575

4576

4589

Core No.3

4635
4636
4637
4638
4639
4640
4641

4642

4643
4644
4645

%

*
6122

1554
3650

-+ GCore No.2

*

*

x 9279%

*
1808
3829

X 8832%
16,0

38.0

2.8

1.0

»QS

Core No.4

4650
4660
4661

.8
10.0
7.4

Core No.5

4769
4770

- 15.4
417

Core No.7

5054
<3055
- (5056

5061

? 5094

Cote:No

5097
5098 -
- 5099

123
63
2.9
l4
b

8

10
5.7

- Core No

. 5107

. 5120

/5121
5122
5123
5124
5125

-9

5126

0
0
0
0
0
.. 0
-0
0
0
0
0

ol :
Ol:'*cob
»

N YUV OANNUOO

0
°

* 2 e & @ e s

A DBSMWNDNDNW

MDD NNNDNMNN
A WONUV =N O

.

%= Not suitable for
analysis

Samples Nos. 1-5 Loose

Poorly sorted Sand, well

invaded by mud filtrate.

Very soft & wet w/filtrate

Samples No. 8 & No. 12
very loose unconsolidated
large grain SD-plug
possibly cracked -

Hard tight well cemented SD

Very F grn SD lamin w/shale

Very F grn SD lamin w/shale

*not suitable for analysis

Coal laminations
Coal laminations
Mostly SH
Mostly SH

Shly.
Shly.

Vy arg. V F grn. SS

Mostly shale .
Hvy. SH laminations . -




Page 2.

PERMEABILITY
MILLIDARCYS

Horiz.| Vert.

Porosity
Percent

RESIDUAL
SATURATION

0il 7% | Total
Vol. Water

% Pore | % Pore |

DENSITY

Core No.10

5127
5128
5129
5130
5131
5132
5133
5134
5135
5136
5137
5138
5139
5140
5141
5142
. 5143
- 5144
5145
"~ 5146
\ 5147

752
230
345
165
386
720
660
615

Core No,1ll

5161
5162
5163
5164
- 5165
5166
5167
5168
5169
5170
5171
5172
5173
5174
5177
5178
5179
5181
5182

5515
5142
5868
2605
957
2103
3347
110
915
373
1290
1725
1790
174
130
415
120
7i8
5.6

Core No.l13

7474
7475
7476
7477

4'8
5.0
2.5
12

Core No.l5

8434

8435
8436
8437
8438
8439
- 8440
8442

[T e e
AW OOOFQ@WWO W
-

51.
45
47
46
44
43
46
46
45
42
45
51
49
47
45
47
41
58
54
50
65

P e e
» * - L

Ll
O Ut QOO0 WO s O L) OOD

« ® e * e @ -

-

ol

et
W0 O~ WO
. .

.

44
54
45
47
56
54
54
59
58
83
93
9%
95
S0
86
92
75
85
83

P

. @

Pl

.

3
7
3
0.
9.
9
A
5
6

COOOO0OCOOOOQONMNUVIE=ULULOWYY

47
48
50
48

68.3
%

<%

&

2.02

2.03

2.12

1.98 :
2.20 ' Lge grn. vy loose unconsol.

.2.33 SD flushed w/drlg. fluid

2.12 .

2.10 SD.AA & w/patches comp-
2.22 _ letely silicified SS
2.38 )

2.21°

2.44

2.53
2.42

o =

* &8 6 ¢ * & s @

NMNNPDNNMNNDRRNODRDONDNDNON
NWWWWWINNRNDNNDWNNNNOOOD

Sl. carb.

%= Not suitable fggal sis
Heavy coal lam/S:Fissile

Heavy coal lam/S:Fissile
Heavy coal lam/S:Fissile
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. Page 3 /22
PERMEABILITY RES IDUAL :
Sample Depth ‘ MILLIDARCYS Porosity SATURATION DENSITY REMARKS
Mumber | Feet Horiz. | Vert. Percent %}.% ﬁggg%
% Pore | % Pore
- Core No.l5 Contd.
8445 * * * * Heavy coal lam/s & Fissile
8446 # 10.3 0 76.8 2.42 Heavy coal lam/s & Fissile
93 8447 3.3 13.4 0 65,7 2.38 ~
9% 8449 4.8 13.9 0 77.0 2.50
95 8450 1.3 10.6 0 70.7 2.49
96 8452 .1 1L.1 0 68.6  2.40
97 8453 * * % * Heavy coal lam/s & Fissile
98 8455 1.3 9.4 0 61.7 2.22 '
. 8.0 17.7 0 78.6 2.32

99 8460 -

T
=




Depth

5208

5232

Recovery

3/4"

%ﬂ

Ly

ESSO_GIPPSLAND SHELF=-4
SIDEWALL CORE DESCRLPTIONS

Coal: brownish black, vitrous, conchoidal fraéture,
soft. o

Shale:very light grey, silty, occasional micaceous
flecks, non-calcareous, no shows,

Sandstone: white, very fine grained, angular quartz,
slight clay matrix, non calcareous, no shows.

Shale: medium chocolate brown, with finely disseminated
carbonaceous matrix, occasional 1-2 mm. white silty

~bands, no shows.

Siltstone: light grey, clayey, thin carbonaceous

streaks, no shows.
Siltstone: light grey, clayey, soft, no shows,

Sandstone: light grey =- light grey brown, very fine grained-
medium grained-very coarse grained, predominantly fine-
medium grained, sub angular-sub rounded, poorly sorted,

much kaolinitic matrix, micaceous; trace pyrite, thin

1/16" dark grey-black carbonaceous bands outline small

scale cross-bedding; very sparse grains glauconite?
Estimated porosity 12-14% . Permeability low.

Light yellow fluorescence. Instant white yellow cut.

Mudstone: chocolate brown grey, fairly well compacted,
non fissile ~ slightly silty, carbonaceous, micromicaceous.
Faint hydrocarbon odour from bottle.

Sandstone: light grey, fine-medium grained, with sparse
carbonaceous grains, quaritzose, sub angular-sub rounded,
poorly sorted, mica, kaolin, matrix, as above, carbonaceous
flecks. Definite hydrocarbon odour. Mineral fluorescernce.

No cut. Estimated porosity 16-18%. Permeability low.

Silty Mudstonme: brown grey, fairly well compacted, very
carbonaceous, micaceous, slightly pyritic, contains small
lense of sandstone - light brown grey - fine - coarse
grained, very similar to above. Faint hydrocarbon odour.

Sandstone: light grey, fine-very coarse grained, very
poorly sorted, angular-sub rounded, fairly well compacted,
mica, pyritic, carbonaceous flecks, sparse glauconite
grains? Much kaolin matrix. Mineral fluorescence. No cut,
Porosity 16-18%. Permeability low-fair. Faint hydrocarbon
odour, »

Sandstone: light grey, very fine~fine-medium grained,
predominantly very fine-fine grained, fairly well compacted,
carbonaceous flecks, mica, and much kaolin matrix. No
fluorescence. Estimated porosity 12-14%. Permeability

very low. Faint hydrocarbon odour.




Sandstone: medium grey, very fine-medium grained,
predominantly fine grained, brittle and well compacted,
quite dirty, contains abundant mica, carbonaceous
flecks, finely disseminated pyrite with much kaolin
and grey clay matrix. Dull yellow fluorecence. No cut,
Faint hydrocarbon odour. Estimated porosity 10-14%.
Permeability low.,

Sandstone: light grey, fine-medium grained with very
sparse coarse grained quartzose, sub angular-sub rounded,
fairly well compacted, fairly brittle, thin discontinuous
carbonaceous streaks, non calcareous, minor pyrite, very
sparse grains glavconite? Much kaolin matrix. Estimated
porosity 14%. Permeability low. Faint hydrocarbon
odour. No cut., No fluorescence.

Silty Mudstone: brown grey - as‘previously with thin
1/16"-1/4" very fine sandy lemses. Faint hydrocarbon
odoux.

Mudstone: chocolate brown grey, slightly silty, micaceoas,b
slightly carbonaceous, pyritic, fairly well compacted. ‘
No hydrocarbon odour.

Sandstone: light grey, very fine-fine grained, fairly

well sorted, fairly well compacted, contains abundant thin
dark grey~black carbonaceous streaks, mica, and much kaolin
matrix, Non calcareous, Faint hydrocarbon odour. Estimated
porosity 12-14%. Permeability low, Faint dull yellow
mineral fluorescence? No cut.

Sandstone: light grey, very fine-medium grained, with
sparse sandy grains quartzose, grains angular-sub rounded,
fairly well compacted, much finely disseminated mica,
minor pyrite, abundant thim dark grey-black carbonaceous
streaks (1/16" thick), much kaolin matrix. Estimated
porosity 12-14%. Permeability low. Faint hydrocarbon
odour. Light yellow fluorescence. Instant cut, light
whitish yellow,

Silty Mudstone: chocolate brown grey as previously.
Faint hydrocarbon odour. : o

Sandstone: light grey, very fine grained, fairly well

- sorted, fairly well compacted;, contains abundant thin
(1/16-1/8") dark grey brown argillaceous carbonaceous
streaks, sparse carbonaceous grains, kaolin matrix, mica
flecks, very finely disseminated pyrite. Estimated
porosity 10-12%. Permeability very low. Faint hydro-
carbon odour. No fluorescence. No cut.

Sandstone: light grey, fine-medium grained, fairly well
sorted, angular-rounded, fairly friable, containing mica
flecks, carbonaceous flecks and grains with finely diss-
eminated pyrite. Minor kaolin matrix. Estimated
porosity 24%. Permeability fair. Faint Hydrocarbon odour,
No fluorescence. No cut.

Mudstone: chocolate brown grey, slightly silty, fairly well
compacted carbonaceous flecks and thin 1/16-1/8" lenses,
micromicaceous, very finely disseminated pyrite, and thin
lenses of very fine grained, light grey kaolinitic sandstone
to 1/8" thick. Faint hydrocarbon odour. No fluorescence

in sandstone.
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Petroleum Technology Labora‘tory, Bureau of Mineral Resources, Geology and Geophysics, Canberra

CORE ANALYSIS RESULTS

NOTE:~ (1) Unless otherwise stated, the porosities and permeabilities were determined on two. small plugs (V&H) cut at right angles from the core,

(11) Residual oil and water saturations were determined using soxhlet type apparatus,

strong or very strong,

N

~ Ruska porosimeter and permeameter were used with, air at 30 p.s.i.g. and dry nitrogene, respectively, as the saturating and flowing media,

(111) Acetone test precipitates are recorded as nil, trace, faif,

GIPPSLAWD SHELI' 1O. 4

WELL NAME AND NO.

\

DATE OF TEST,

" 7th TOBRUARY, 1966

‘Core Depth Average Absolute Average Fluid Saturation , Core Solubility Fluorescence
No. From: - Lithology Effective Permeability Density (£ .of pore space) Acetone Water | in 15% HC1 of freshly
' To:- Porosity from (Wi1lidarcy) fgm Jcc. ) Test Salinity | broken core,
two plugs (P.P.N. (% Bulk vol.]
(% Bulk Vol.) v N 3§§k1“ “gﬁ:;:“t Vater | "O011" NaC1)
1 3] : T : s -
3 ﬁggj, 8" Sandstone 02 1720 | 1670 o011 | 2.67 -] 6 Prace WD, 1.0, BlUl::qZ:lbe
1N N
3 iggé, 8" " 21 2520 2410 2.10 2.66 20 4 " " " "
SEEX
3 iggg' g” 1 18 -‘360 1745 ) 2.69 1‘/\ (‘ 3 1 1 "t 1]
3 jgig:}gx n 10 218 | 298 | 2.0 | 2.68 8 | 10 " " z n
6421 o . j Bri '
3 2633' gn ! 20 39 32 1.03 ) 2.67 0 1 " " " rlgzgoziue
t N ) - ij‘“ . )
3 zgjg, 2 " 7 12 | et 6O 2| 10 " n " Dull blue spotf
!‘Tp\[)l‘ 7 ; o
10 §1é7, 3” i 26 117 2.65 29 6 TFair " " Brig#t blue

wore received slabbed and unsealed. Oil and Vabter Saturations obtained on
therefore, reflect the "true" saturations in any way.

Core sanmlco

General File No, 62/399,
Well File No,  65/4183

Remarks: -

e




Well File No,

. ) . , .
’ s y) C T ¢ -
' L o
Peiro]eum Technology laboratory, Bureau of Mineral Resources, Geology and Geophysics, Canberra
CORE ANALYSlS RESULTS
NOIE - (1) Unless atherwise stated ‘the porosities and permeabilities were determined on two. snaH plugs (VEH} cut at right angles from the core.
Ruska porosimeter and permeameter were used with, air at 30 p,s.i.g. and dry nitrogen¢, respectively, as the saturating and flowing media,
(¥1) Residual oil and water saturations were determined using soxhlet type apparatus. (111) Acetone test precipitates are recorded as nil, trace, fair,
strong or very strong. ‘
\
WELL NAME AND NO. CTAPSL ID SEULE ¥HO. 4 DATE OF TEST, A TTH FOBRUARY 1966
Core Depth . Average Absolute Average Flutd Saturation Core Solubility Fluorescence
No., - From: - Lithology Effective Permeability Density (X of pore space) Acetone Water | in 15% HC1 of freshly ,
.o y { N
To: Porqsﬂy from (W31 1idarcy) gn (cc.) Test Salinity (€ Bulk vol.) broken core,
tvo plugs Dry - | Apparent s 0 (P.P..
(% Bulk Vol.) v | H Bulk Graln Water | "'011 laﬂ)
atOM : .
10 g?‘ g;,g,, Sandstone 22 28 19 2,071 2.69 12 6 Pair R .o, | Bright blue
E 10 . ‘ -
10 V_g;g}‘Qn n o7 32 | 860 o4l 2.0 15 & n " n n
~ At ) ) ‘
10 5):; .f:.)'(:, 1" 25 36,4 675 1.97 2,65 3 ) A " " n "
\ r1 ‘/" it T 5 2 Ly (1] (1] 1t n
1C ,ﬁt o 24 1.0 12,3570 2.0¢ AREY) 7 6 nlue‘ |
5187160 | Sondstone . : Pire.vhit
10 ;1§é,0” SBROnE, 10 w )l oo 2.6 5 A g 1 ", wlhcéggige
o001 '.’\" fi) e ‘7(‘ L T i ; N ) . : :
10 j}Jgtgn e 13 vo3,1m0 SRS I EETE ¢ Stren, " " "
o vicy
51/ 1 vt ' ) N ] _
10 IRy /“ 1] 1 364 £ e 5 G 1 1 1 p“ i1
Remarks: - o & Co not, therefore, reflact the "Lrue " General File No, 62/3%9,

é5/4183

13
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Petroleum Technology Laboraltory, Bureau of Mineral Resources, Geology and Geophysics, Canberra : , )

CORE ANALYSIS RESULTS

NOTE:- (i) Unless atherwise stated, the porosities and permeabilities were determined on two small plugs (V8H) cut at right angl.es from the core,
Ruska porosimeter and permeameter were used with, air at 30 p.s.}.g. and dry nitrogené, respectively, as the saturating and flowing media,
(11) Residual o1l and water saturations were deternined using soxhlet type apparatus. (111) Acetone test precipitates are recorded as nil, trace, fair,

strong or very strong. _
WELL NAME AND NO, CLTLT YD ST N0, B DATE OF TEST. T IR T 1560
Core Depth Average Absolute Average Fluid Saturation| ) Core Solubility Fluorescence ' N |
No. |  From:- Lithology Effective Permeability Density (£ of pore space) Acetone Water | tn 158 HC1 of freshly
- ‘ . - i b
To: lt’::g:::;sfrom (Mi11idarcy) (gm./cc. ) | Test :;!:’n;t; (1 Bulk vol.) broken core,
: Dry -1 Apparent woil N Caal1)
(£ Bulk Vol.) v » H Buik Grain Water | " 011 NaC1)
. 142001 . . , . ' e e
10 21 joion’ | Corgtonentte 8 2 2 oLAA ) - 2.66 ¢ 5 Trace ) LD, "ff’)'luc
. SV0L3
614 470" _ )
10 | ih%’.g " 11 | ses | w0 240 2.71 91 4 " " " "
514016 ‘ | e - g i ) Rere blue =nd
10 2 14 " 10 285 4530 .40 2,66 6 " 1 " el I
5150t 0" ° > ‘ | _ L yellow spots
; [(Welll : G
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) CORE ANALYSIS RESULTS B
NOTE:- (i) . Unless atherwise stated, the porosities and permeabilities were determined on two small plugs (VEH) cut at right angles from the core.
Ruska porosimeter and permeameter were used with, air at 30 p.s.i.g9. and dry nitregent, respectively, as the saturating and flowing media,
(¥1) Residual ol and water saturations were determined using soxhlet type apparatus. (111) Acetone test precipitates are recorded as nll, trace, fair,
strong or very strong. . ’
\\\
NELL NAKE AND NO. GIPIPSLALD SHULP 0. 4 . ' DATE OF TEST, "[‘I‘H SUBATAY 1966
i .
Core Depth . Average _ Absolute Average Fluid Saturation _ Core Solubility Fluorescence
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ELECTRICAL LOGS.




APPENDIX 5
Macisad~¢

List and Interpretation of Electrical Logs

Interval (feet)

Induction Electric Log 730 - 2287
- 2250 - 6488
6289 - 8475

Microlaterolog 725 - 2283
2249 - 6190
6289 - 8474

Microlog 2248 - 6480
Sonic Gamma Ray Caliper 728 - 2283
2252 - 6480
6289 - 8467
Laterolog 2251 - 6486
Continuous Dipmeter ' 728 -~ 2283

2280 - 6470
6289 - 8470

- ‘ Gamma Ray Collar Locator 4500 - 6300

Cement Bond Log 5660 -~ 7999

Temperature log 3020 ~ 5800




Miocene (760' - 4260') o major permeable zones present , M &’M o |

Oligocene - Lakes Enttance Formation (4260’ - 4522') - No major permeable zones present

. Eocene - Latrobe Valley Coal Mnasures (4522-6490)

Interval | Log | SP """mnf/ Re | QmL)
: Run - Rwe Rxo

4522-4548
4608~4614
4992-4997
5012-5015
5109-5125
5138-5140
5227-5240
5310-5315
5406-5410
5632-5637
5879-5884
6076-6080
6276-6282
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Upper Cretaceous (6490-8485' T.D.)
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VELOCITY SURVEY

ESSO GIPPSLAND SHELF NO. 4

by
R.R. Tharp

INTRODUCTION

Egso Australi& coutracted Westera Geophysicalscb;'tp perform the
velocity survey. Under the contract Western agreed to furnish the
following: P

(1 Instruments.

&, §SC Model GCE101 Pressure Sensitive Well Geophones.

b. ‘Twelve SIE GA-11 Amplifiers, Input Switching and Power
Supply.

c. Western 30 Channel Camera

d. Three 12 volt Batteries and Charger

e. Portable Developing System

f. Two 300 volt Blasters

g. Three Kaar TR 327 CB Raedios

h. Two RC~5 Remote Control Units for Shooters Radio

i. Two TA~12 Break amplifier units

j. Adequate gpare parts

{(2) One Instrument Operator and One Marine Shooter.
(3) One Licensed Shooting Boat.

All equipment and pérsonnel were assembled on January 20, 1966 but due
to weather conditions the velocity survey was not made until the

27th of January.

SURVEY PROCEDURES ¢

Weather conditions were marginal during the survey. Due to drilling
problems, the hole was not released for the veloclty survey until

3 p.m. the afternoon of January 27th. Intermittent rain and electrical
disturbances contributed greatly to the high noise level experienced
during the survey.

1. Shot Positioning

Prior to the start of the survey, buoys were plaeced on both sides
of Glomar III at distances of approximately 1000 ft. and 500 ft.
from the well site. Glomar III was anchored in an approximately
east-west orientation and the buoys were on an approximate NE-SW
line passing through the well site. A reference geophone was
lowered 25 ft. below the water in the moonpool and was ugsed to
record the water break.

2.  §§&:3& Size
Fifty pound gharges:were uaeé at the 1000 ft. pesitions and 25 1b.

charges from the 500 ft. positions.

buring the down run, shots were made at the 1000 ft. SW buoy and
on the up run at the 1000 ft. NE buoy. Two shots were made,

500 fr. SW and 500 ft. NE, at the end of the survey in an attempt
to minimize the triangulation error due to the shallow depth
(2200 ft.) of the well geophone. Eleven shots were made during
the survey. Shot distances were checked with the recorded water
break arrival.

3. Well Geophone Positioning
All depth measurements were made using the Schlumberger depth
indicator. To minimize rig noise due to heavy swells, the marine
riser was disconnected from the derrick. floor and lowered to the
casing top. Schlumberger cable was clamped with a T-Bar device
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which rested on the casing topat each geophone depth in an
attempt to de-couple from the rig movement.

Instrumentation

The seismic instruments were set up i{n the mud room of the
Glomar III near the Schlumberger logging unit. This afforded
protection from the wind and rain but resulted in communication
difficulty with Schlumberger and the derrick floor.

Seven traces were utilized on the survey records. Traces

1 thru 4 recorded the well geophone break at 4 different recording
levels. Traces 5 and 6 recorded the well reference geophone.

The time break was recorded on trace 7. Wide band filtering
(out=92) and a fixed-gain recording mode were used throughout

the survey. Level settings proved extremely critical due to

the input gain contrcl being located at the 2nd stage of
- &mplification in the recording amplifier. The SIE GA 1i
amplifier 1s an AGC type seismic amplifier and was changed to

a fixed~gain mode by removing the AGC tubes.

RESULTS

Eleven shots were taken at six different levels. Repszat shots
(i.e. one from each side) were made at 2200 ft., 4522 ft., 6000 ft.,
and 7450 ft. Copies of the records are included in the back of
the report. ‘

The noise level was extremely high on all records. Several conditions
contributed te this situation -

P(l) Rain and thunder storms in the area.

(2) Leakage in the Schlumberger cable which increased with depth.
(3) Necessity of running mud pumps during the survey
(4) Casing to 6289 ft.

Shot No. 1 was made with the input open. This was due to poer
communications with Schlumberger concerning pin number designations.
The hole was cased with 9-5/8" pipe to a depth &f 6289 ft. Conse-
quently, the shots at 6000 ft. and 7450 ft. would appear to be most
reliable. Unfortunately there is an apparent 42 ft. depth error
(twice distance from KB to Riser top) at 7450 ft. which will explain
the difference i{n integrated time on the sonic versus the time pick.
The figure 7492 ft. has been used in calculations. The noise level
was so high and of such a nature as to seriously reduce the hoped
for accuracy in working from the uncased portion of the hole up
through the cased portion and thereby identifying legitimate picks.
Each of the various choices were picked and calculated in an attempt
to give the most reasonable curve utilizing the sonic log and its
integrated curve. The final check shot times and integrated sonic
curve are considered in good agreement as is shown by the error chart
of Fig. 1.

CONCLUSIONS

- The velocity survey was successful in tying the integrated Sonic

Log intc absolute time values.




M RN — I

FIGURE 1
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Shothole information:~ Elevation, Distance & Direction from Weil . LOCATION
Company Well Elevation [Total Depth

: [Derrick Fioor oCoordinaies Section, Township, Range County Area or Field
@ ® @ |ESSO EXPLORATION  (yppsianD SHELF 1t | sugsy 38 14'03" S Gippsland Basin
—s00 44 AUSTRALIA INC. " aboye 148°14'33" E

e A E

— 1000 paTum : Sea Level Victoria

Vi Va Elevotion Well

. . Asd
Time of Shot Dgm oo T ’ Dgs TAN i Tgs v Tgd Angd Dgd ADgd ATgd Interval | Average Elovation  Shothole T g ¥
9 ergge Velocity | Velocity ¥ 1
1 ]

De:
¢ Dsli Elevation Datum Plane
T

19.50 2200 .304 2163 .2136 L001 ,298} .299 72 54 |Erevation Shot}
20.00 2200 .310 2163 .2820 L 001

19.35 445 3463

19,15 22 .555 "1 4485
17.10 22 561 4481

'
1
[
I
1
T
i
i
1
!
t
1
'
'
i
!
|
’
'
¢
i
'

¥
1
1
1
1
!
!
4
gm D
t
i
'
1
]
t
'
i
'
!

18.50 .615 5075 . . IR

qu = Gaophone depth measured from well glgyation

18.25 6000 .703 5963 L1534 ] Dgs = " "  shot %

1730 6000 710 ] _5959 L1841 Dga=z < “ " " dotum

Ds = Depth of shot

18.00 7493 ( .834 7455 .].2.7_0 2 . [?e = Shothole elevation to datum plane

1 7 ) 50 7492 . 838 74 55 . 14 78 . 8... H = Horlzontal distance from well to shotpoint

= Straight line troval path from shot to well geophora

= Uphole time o' sho*point

= Observed time from shotpoint tc well gesphone.

. . to reference gaophone.

= Differance in elevaotion between well 8 shotpoint.

" . " " shot B datum pione
= Ds-De
Dgn- Dst Qe mnl:_'i_

Dgs
= ¢0s i T= Vert. travel time from shot elev. fo geophone

= quiéivi= no@ %% dgtym plane

A depth prror stance Trom §

Dgd = Dgmn- Amd

b
ATgd
Va = Average = D gd
R.RTMTharp
T27-1-667

Dote: .. —......

to have peen m i 3 . i = Inferval velocity =

Surveyed by: .

Weothering Data :

Cosing Record

6289
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ESSO GIPPSLAND SHELF 4

WELL VELOCITY RECORDS
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ESSO GIPPSLAND SHELF 4

WELL VELOCITY RECORDS
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ESSO GIPPSLAND SHELF 4

WELL VELOCITY RECORDS
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Zone No., 1
Flow Summary (Best Periods)
Perfostions 7514-74 & 7406-66.
(4 shots per foot)

Date & Time

Separator
Inlet
Pressure
(psig)

Choke
(/64")

Packer Set at 7150 Feet

Orifice
Plate
(inches)
4,026" MR

Separator
Temper~
ature

°F

Differ~

ential

Inches
W.C.

Static
(psig)

Gravity
@ 60° F

Cas Rate
MMCF/D

March 7-66

1233-1445

 1630-1830

»

2135-2245

-

March 8

0030~-0145

Notes: (1) ZImproper sampling
(2) Probably in error (gauged tank volume within 9.7% of total metered fluid)

(3) %" choke on flare line to control back pressure valve.

®
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SERVICES . '
DYNAMOMETER .
PRESSURE SURVEYS ROBERT‘ D- AGNEW
’ TEMPERATURE SURVEYS ) P.O. Box 384

PIANO WIRE LINE SERVICE DALBY, QUEENSLAND Pione DALBY 1022
SONOLOG WELL SOUNDING SERVICE !

OWNER Esse ExPLORATION = reoGIPPSLAND SHELF  wer nave E.GeSs Noy 4

casine Q-5/8" C 6284' eev. 31! K,B. oate MAmREH T & B, 1966

LINER DESCRIPTION  H&M Tep AT 5']3 o o zero PoINT KELLY BUSHING
PERFORATED o 7{406'—7466' & 7514-7574' o oeptH B354 EFFECTIVE

TUBING DETAIL 2-7/8“ on 5%" MODEL MDY PRQBUCT!GN PA@KER __._ZONE B
JET AT 7150 e

purrose. PER1OD SURVEY DURING 4 POINT POTENTIAL TEST.,  stamization pemion
REMARKS ON 2O0TTOM AT 7125 113 10 AM MARGH 7, 19660 __ GROSS FLUID RATE B/D

PICK UP @ HQRE __ MAXIMUM TEMPERATURE 210 °F @ 7125 1 NET OIL RATE B/D

eement. 8000 PSI . seriaLno. 3969=-N  _FORMATION GAS MCF/D
TIME GAS OIL RATIO CFT/BBL
. _ CIRCULATED GAS MCF/D
MareH T MARCH 8 OIL_GRAVITY °API
11,00am  3:00pm 7 HOPw 11 00'"~ . 3300Am ~~  pEAN size
' IR ur MSBSES SRSRELS *} CASING PRESSURE PAECKER

TUBING PRESSURE 25-95?_8__!3 B

3300

TIME PSI¢ TIME PS 1€
“11:10A 3275  6:30p 3109
TM1:30a 3275 6336 3265
=12:00m 3275 9:00p 3269
212301 3185  9:06e 3210
H2:17e 2977  9:10p 3265
“H2:20p 3041 9:12p 3265
"M2:33e 2950 9:14p 3177
12:40r 2950 9:40p 3150
2 2960 10:45» 3150
2064 10:50r 3261
29077 11:50» 3265
2981 11:55F 3189
3265 11:59p 3261
3269 12:05a 3265
3269 12:18a 3185
3135 12:32a 3205
3165  1:45a 3212
3115 1:48A 3261
3105  3:47a 3261

hi
1

2

N
N
O
Qo

-
&
1Y)
a
-
i
Lt
'S

9}

N

-

&~

T

i e e

o i,.;v -

s
4

OFF BOTTOM S:47TAM MAR 8

By: RoserT D, AGNEW
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Zone No. 2
Flow Summary
Perforations 5122-5137' G.R.
(2 _shots per foot) .
Packer Set at 5089 Feet

Date & Time Flow Separator Choke @ Choke @ Sep. Sep. Produciicn Ratio
Hours Inlet C.B. Head Sep. (1) Pressure Rate CF/Bbl

Pressure ) (psig) Bbl/day
(psig) Metor

14 March, 1966

1350-1505 700-800
Clean Up

" 14 March,1966

1800-2300 732 (2)

15 March, 1966

1030~1330 Open 150-190 1182 (3)

(1) Adjustable choke at Sep. Reading probably not accurate
(2) Tank gauge indicated 15% higher production rate.
(3) Tank gauge indicaﬁgd 6% higher production rate.

‘: Note: Adjustable choke not operating properly.
Effective choke probably considerably less than that shown.,
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SERVICES
" DYNAMOMETER
PRESSURE SURVEYS
TEMPERATURE SURVEYS
PiANO WIRE LINE SERVICE
SoNoLOG WELL SOUNDING SERVICE

ROBERT D. AGNEW
P.O. Box 384
DAaLBY., QUEENSLAND

owner ESSO EXPLORATION rieeo GIPPSLAND SHELF
casne  9=5/8" ¢ 6284, 31' K.83,

|NER DESCRIPTION )
Foraten 5122 '-5137", o . )
BinG oetaiL | 2=T/8" gn 9-5/8" wepeL "D" pREDUCTION

PAGKER SET AT 50890',

FLEV.

purrose PERI1OB FLOWING & STATI@ SURVEY DURING TESTING.

REMARKS o S
pick UP @ HNONE MAXIMUM TEMPERATURE 505Q°

3G00 msy
Maren 14

ax Fe
N

178
5588

MarecH 15

ELEMENT | SERIAL NO.

5:00p 9:00p  1:004 5100 a

no
-t
(o
O

53408

o 5:50m
P 5355

; 61108
" 6320e

Prone DALBY 1022

WELL NAME E.G.S. No., 4
pate MArRGH 14 & 15;,, 196,6,
KeELLy BusHing

_ZERO _POINT

oeera 11507 EFFECTIVE

_ZONE_

STABILIZATION PERIOD

GROSS FLUID RATE B/D 732
NET OIL RATE B/D 132
FORMATION GAS MCF/D_ T48
cas olL raTio cr/BeL 1020
X —

52.6

CIRCULATED GAS MCF/D

OlL GRAVITY °API| .

BEAN SIZE
CASING PRESSURE
TUBING PRESSURE

CTIME Pshe

4:50p 2261
C 53208 2272
~5:25p 2104
© 5:30p 2101
- 5:35p 2205
2205
2191
2205
2179
2179
2188
2191
2191
2202
2206

P3S 16
2208
2208
2240
2241
2247
2257
2261
2261
2249
2246
2243
2243
2243

TIME
T:30»
11:00e
11:05¢
12:04a
122304
1:00a
1:30a
2:00a
32004
3:304
F:42n
4:00a
5:05a

. 5:45m
© 6300w

. 6352k
'+ 73008
i T:26e

~en soTTeM 4350 pu MArR 14

ROBERT Do. AGNEW




SERVICES
DYNAMOMETER
'PRESSURE SURVEYS
TEMPERATURE SURVEYS
PIANO WIRE LINE SERVICE
SoNOLOG WELL SOUNDING SERVICE

ROBERT D. AGNEW
P.O. Box 384
DALBY, QUEENSLAND

Gippsland Shelf
31' K.B.

.Esso Exploration FIELD
9-5/8" C 6284'. v,

LINER DESCRIPTION

OWNER
CASING

rroraten 5122'=5137¢'., T L
'smc DETAIL -7/8" on 9-—5/8" production packer set @ 5089',

PURPOSE _

REMARKS

~ 5050

) che MAXIMUM TEMPERATURE o

3000 psi

PICK UP @
ELEMENT

| _SERIAL NO.
March 15, 1966

9: 00a ~1100a

Period Flowing and Static Buildup sqgvey (Testing)

e @‘ Time

f';§ 71458 2241

- 110:28a 2116
1101352 2108

© 71101508 2120

PHone DALBY 1022

E.G.S. No. 4
WELL NAME
_DATE Mal'()h 15, 1966

ZERO POINT Kelly Bushing
7150 effective

DEPTH
ZONE

STABILIZATION PERIOD

__  GROSS FLUID RATE B/D

NET OIL RATE B’/D

 FORMATION GAS MCF/D
GAS OIL RATIO CFT/BBL
CIRCULATED GAS MCF/D

OIL GRAVITY °aAPI

SlOQpﬂ;aé;_v”_ﬂA: )

CASING PRESSURE
TUBING PRESSURE

t

PSIG Time

R4

PSIG

11100a 2116
1131122 2116
11:20a 2111
113302 2111
12:00m 2111
12:30p 2111
1:00p 2111
1:30p 2111
1335p 2237
1:40p 2237
1:50p 2237
2:00p 2238
2:30p 2240
3:00pm2241
3130p 2241
4:00p 2241
4:20p 2241

8:21a 2240
8:25a 2169
8:30a 2205
. 8335a 2194
. 9:15a 2192
9:20a 2162
9:25a 2157
9:30a 2157
10 00a 2153
1102168 2151
10:19a 2159
1101248 2065

,10:43a 2165

‘;on bottom T:45am March 15

~ 72 off bottom 4:20pm March 15

M - : ool : H i
MAPUNSRE ISP o 5% WG SFUPUREPIINIIE JNOTS SN PR SREApo

' |instrument hung @ 5050'.

Robert D. Agnew




-~ Zone NO”‘

Flow Summary.-
Perforations 5069-77
(2 shots per foot)
Packer Set at 4930 Feet

5

March 20, 1966.

Diff Static | Static . . Gravity Percent Cond.
Hours . Inches (psig) | DWT . ° API Clay Sand Bbl/MMCF
' W.C. (psig) Corr@60° (Meter)

28.8 | 605 . 76.8 . 25.7

(1) Gas volume based on .65 specific gravity.

(2) Total fluid metered from 02:20 - 10:15 - 17.23 bbls, tank volume
for same period 17.35 bbls =~ use metered volume for long test.
i

5




-

S.Eva"gCEs . .
DYNAMOMETER
PRESSURE SURVEYS ROBERT D AGNEW
TEMPERATURE SURVEYS P.O. Box 384

PIANO WIRE LINE SERVICE DALBY. QUEENSLAND PHone DALBY 1022
SoNoLOG WELL SOUNDING SERVICE

il 15

OWNER Esso Exploration FIELD Gippsland Shelf WELL NAME E.G.S. No., 4
CASING 9_7=5/8" C 6284" , erev. . 31' K.B. . _pate  March 20, 1966
LINER DESCRIPTION ) . . , . _ZERO PO’NI_,Kelly B],’IShlng e
PERFORATED 5069'-5077' ) oepte_ 5089' Bffective
TUBING DETAIL 2-»7/8", on model "D" production p:cker set @ 4930',  _zowe_

purrose  Period Flowing & St.tic Buildup Survey, (Testing) STABILIZATION PERIOD

REMARKS ) S ) i GROSS FLUID RATE B/D

PICK UP @ none _mMaximum_temperaTURE 164  °F@® 49007 NET OIL RATE B/D

etement 3000 psi . sEriaL ~No. 5588-0 FORMATION GAS McF/D_ 1,800477 4
GAS OIL RATIO CFT/BBL —

MARCH 20, 1966 CIRCULATED GAS MCF/D “ o

OlL GRAVITY °API

1:00a 5:00 a 9:00a 1:00 p 5300 p  pean suze

3 CASING PRESSURE packer

TUBING PRESSURE

- On bottom 1:50 am Mar 20, 66

1:50a 2172 6:35a 827
2:15a 2177 6:52a 909
. 2:53a 925 T7:25a 763
3:05a 932 7:54a 854
3:15a 1454 8:20a 1049
" 3:30a 822 8:32a 1792
3:35a 865 8:58a 778
3:42a 787 9:25a 793
3:56a 1600  9:47a 787
"4:08a 833 10:05a 781
4:27a2 834 10:13a 1422
4:36a 897 10:25a 1717
4:52a 801 10:38a 1881
5:22a 898 10:50a 1948
5:36a 1052 11:06a 2023
.5:51a 798 12:08p 2079
gi11a 839  1:11p 2110
6:80a 872 2:50p 2124

w | . | Time PSIG _Time PSIG
l -
\
|

PSIG @ 490Q Feet Depth

Note: Attempted to come off
. bottom @ 1:20pm but bombs
‘were siezed by tubing in
compression. Fluid was
-pumped into tubing @ 2:50pm
- stopping buildup.

By: Robert D. Agnew




.|, SERVIGES
’ DYNAMOMETER
PRESSURE SURVEYS
TEMPERATURE SURVEYS
PiANO WIRE LINE SERVICE
SONOLOG WELL SOUNDING SERVICE

owner  Esgo Explorution
9-5/8" C 6284,

LINER DESCRIPTION

CASING

5069 *-5077" .

PERFORATED

vews perar 2-7/6" on Model "D" Produstion Packer set @ 4930'.

ROBERT D. AGNEW

P.O. Box 384
DALBY, QUEENSLAND

~

FIELD Gippsland Shelf
eev. 31" K. B.

purrosz  Period Flowing & Static Buildup Survey (Testing)

PHone DALBY 1022

‘WELL NAME E.G.S.Hl‘.’o. 4
March 20, 1966 _

DATE

__zero point_ Kelly Blishing

DEPTH

. _ 5089 Effective
_ZONE , L

STABILIZATION PERIOD

GROSS FLUID RATE B’/D

NET OlL RATE B/D ) .
rormaTion cas mcr/p 1,800 appro
GAS OIL RATIO CFT/BBL

REMARKS e
PICK UP @ none
6000 psi

_ MAXIMUM TEMPERATURE

164 re
22379-K

900"

ELEMENT SERIAL NO.

MARCH 20, 1966

CIRCULATED GAS MCF/D

OiL _GRAVITY °API

5‘:OOpm BEAN SIZE

CASING PRESSURE Ea.jlger

TUBING PRESSURE

1300an Sfooam 9:00am 1300pm

'-*f;on bettom 1350 am Mar. 20

- Time

PSIG Time PSIG

1:50a 2182
'2:152 2187

6:35z
61528

837
920

T:25a
72548,
8:20a
8:32a
8:58a
9:25g
9:47a
10:05%a 790
10:13a 1426
10:25%a 1720
10:38a 1890
10:5Ca 1950
11:06a 2025
12:08p 2080 -
1341p 2110
2:50p 2126

175
865
1060
805
790
805
800

. 12:53s 936
2 3:05a 945
3:15a 1469
*3:30a 833
. 3:35a 877

‘3:142a 800
"3:56a 1610
4:08a 846
- 4:27a 848

T 4336a 909

“4:352a 811
5:22a 973
5:36a 1065
5:51a 809
6:11a 849

4 6120a 862

PSIG @ 4

- 'Note: Attempted to come off
- 'bottom @ 1:20pm. Wireline
..iwas siezed byltubing being
. iin compression. Fluid was,
-- -/ pumped into tubing @ 2:50pm
! stopping buildup. )

Robert D, Agnew -~
%\e




Zone No. 4
Flow Summary
Perforatious 4532-52
(2_shots per foot)
Packer Set at 4472 Feet

March 24, 1966.

. Time Sep. Differential Static~psig 4,026" ¢)) Gravity Wellhead : ‘ Con-
Temp Rdg "We Chart DWT Meter Sep API-60°|Press Temp densate

Run . Choke (psig) F B/MMCF
Orifice (/64 ' - ‘ (Meter)

0050-
4
0250 . . } 3.0 | 12 . . ] . 26.2

0140- _
. 0250 . . 3.0 42 . . . i 24.3

. 0800-
1015

0915-
1015

1115~
1325

1200~
1325

1505-

?
1620 43 3.34 11.15| 570 5827

Remarks: (1) Choke not working properly during test
(2) Had well on 3/8" choke at '"CB" - did not discover till end of test.




SERVICES . ‘ i

‘DYNAMOMETER
PRESSURE SURVEYS ROBERT D AGNEW .
TEMPERATURE SURVEYS P.O. Box 384
PIANO WIRE LINE SERVICE DALBY., QUEENSLAND prone DALBY 1022

SoNoLOG WELL SOUNDING SERVICE

owner  ES80 Explara.tion reen  Glppsland Shelf WELL NAME E.G.S. No, 4
casing 9 -5/8" C 6284'., . eev. 31" KeB.  pare March 22 & 23, 1966
LINER DESCRIPTION , S zero poInT _ Kelly Bushing
perromatED  4532'=4552', _oeetn 4930' Effective

N BING DETAIL -’[/8" on Model "D" Production Packer set @ 4472' zone

PurrosE  Period Flom.ng & Statio Buildup Smgx, (Testing) o STABILIZATION PERIOD
REMARKS o - o 3 ___ _GROSS FLUID RATE B/D _
PICK UP @ bgﬁe _ MAXIMUM TEMPERATURE 145_ F @ 3500{ . NET OIL RATE B/D o
etement 3000 psi .. _ seriaLno.  5588=-N. . FORMATION GAS MCF/D
GAS OIL RATIO CFT/BBL o
MARCH 23, 1966 CIRCULATED GAS MCF/D .

OIL GRAVITY °API|
1:00am ~ 5:00am _g:OOam 1:00pm 5}90;9«1;{;_” BEAN SIZE

PR CASING PRESSURE

TUBING PRESSURE

2000 b i - i On bottom 12:15am Mar. 23

‘o :iTime PSIG _Time PSIG

& o .
M e -t 42e15a 2145 9329a 1925
S B} oo f2:41a 2145 10:11a 1945
() i o v 121524 927 10:17a 2153
o 1800 - . cee31:01a 909 11:072 2150
o 4oy tatba 933 11:24a 890
~ G . ¢ 1.11:50a 880 11:45a 1152
. . ¥ coeiieien 23008 878 11359a 1155
5 b i ] 2:27a 872 12324p 1156
@ N R o " 7125538 869 12:53p 1156
400 il S 131 3305a 2139 13122p 1155
s : '13:19a 2136 1134p 2140
— : 2139 2:01p 2140
v 1518 2:19p 789
e 2148 2:36p 789
2148 2:59p 816
2124 3:17p 1574
2130 3:28p 1588
2124 3:35p 1915
1828 3:55p 1488

1878  4:12p 1653
1890  4:22p 1658
1881  4:28p 2146
1844  5:00p 2148
1872

*‘orf votton 5:00pm Mar. 23

nse Rt elow thia
depth tosl& eeuld not %B %&&il‘y puilé& without - baking
- tension on ‘hubimg stritg. Sﬁﬁ&f?'ﬁh&*mather condiﬁbns
promp‘ted. this declslon. : 1 SEE :

S g [RURTRURRSS AN .,\_A

)

ek Ce N . f

IBy: Robert D. Agnew

AN




SERVICES

DYNAMOMETER
PRESSURE SURVEYS ROBERT D AGNEW

TEMPERATURE SURVEYS P.O. Box 384

PiANO WIRE LINE SERVICE DALBY. QUEENSLAND

SoNoLoG WELL SOUNDING SERVICE

R Esso Exploration @ = mep Glppsland
CASING 9-5/8" C 6284", . eev. ' K. B,
LINER DESCRIPTION

PERFORATED 4532"'4552'

BING DETAIL 2-1/6" on Model "D" Production Packer set @ 4472'.

paone DALBY 1022

__WELL NAME

E.G.S. No, 4
oare March 22 & 23, 1966

purrose  Period Flowing & Static Buildup Survey, (Testing)

REMARKS o U -
PICK UP @ None _ MAXIMUM_TEMPERATURE 146 °F @ 3500'

Etement 6000 psi _ semiaLno.  22379-N

MARCH 23, 1966

_ZERO_POINT
_DEPTH
ZONE

Kelly Bushing

 4930' Effective

_ STABILIZATION PERIOD

_GROSS FLUID RATE B/D

NET OIL RATE B/D

FOPMATION GAS MCF/D

GAS OIL RATIO CFT/BBL

CIRCULATED GAS MCF/D

OIL GRAVITY °API

BEAN SIZE

'A§v>9=00§m 1 00pm

CASING PRESSURE

TURING

PRESSURE

3 Time PSIG

’.fOn Bottom 12:15am Mar., 23

Time PSIG

'112:15a
3123414
112:532

1:01a
1:15a
1:50s
2:00s
2:27a
2:53a

3:05a
3:1%a
3:492

4:11a

g5 4:19a

T:27e
T:31a
T:39a
7:534

! T:59%a

8:17=a
8:33a

8:43a

' Eoté: Instruments were hunyV°é

8:54a

9:00a

“depth tools could not be ,
taking %ension on ﬁhe»ﬁuh&ng.sﬁringi',

2143
2143
925
905
930
880
875
870
870

2130

2130
2135
1510
2140
2143
2124
2127
2118
1816
1870
1875
1880
1840
1870

9:29a 1900
10:11a 1964
10:17a 2148
11:07a 2145
11:24a 885
11:45a 1150
11:598 1155
12:24p 1155
12:53p 1155

1:22p 1155

1:34p 2137

2:01p 2140

2:10p 785

2:36p 785

2:59p 819

3:17p 1570

3:28p 1580

3:35p 1905

3:55p 1480

4:12p 1650

4:22p 1655

4¥28p 2140

5:00p 21490

“30ff bottom 5:00pm Mar. 23

HBy: Robert D. Agnew



Zoné No. 4 -
Flow Summary
Perforations 4532-52 Ft,

(4 shots per foot)
Packer Set at 4472 Feet

March 24, 1966

Sep. : .
Sep. 4,026" . | Inlet Sep. _ Con™-
Temp. Differential Static-psig Meter Press | Choke | Fluid-U.S.Bbls Percent Gravity Wellhead densate

°F Rdg "WC Chart DWT |[Orifice (psig) [(/64") Meter | Tank Sand | Water | “API~ |[Press | Temp Bbls/
: : : Corr | (psig)] ° F MMCF
’ (Meter)

Plate

47.2

Remarks: (1) At 1755 the wellhead pressure & flow increased without
any surface changes - See flowing -gradient.

(2) Well shut in at 1900 due to gas leak in tubing above rams.




‘SERVICES
DYNAMOMETER
PRE'SSURE SURVEYS
TEMPERATURE SURVEYS
PIANO WIRE LINE SERVICE
SoNoLOG WELL SOUNDING SERVICE

ROBERT D. AGNEW

P.O. Box 384
DALBY, QUEENSLAND

_ Ksso Exploration

9-5/8" G _6284',
LINER DESCRIPTION
_4532°=4552",

PERFORATED _
”—7/8“ on model "D" Produc

OWNER

GjppSland Sh@lf
31" H.B

_FIELD
CASING

TUBING DETAIL

N pertH  4930!

PHone DALBY 1022

__WELL NAME E.G.3. No. 4
_DATE I\‘fr‘JCh 24! 19'<6 o

_zero poinT_Kelly ;B_Llo_ll,_ullﬁ,
Effgective

ZONE

lowirng & Stetie

Buildup Survey, (Test*ng)

PURPOSE
REMARKS

None

3000 psi

PICK UP @ MAXIMUM TEMPERATURE 147 °F @

ELEMENT

____SERIAL NO.

MARCH 24, 1966
5:00pm

. 1:00pm 9:00pm

_ STABILIZATION PERIOD

_ GROSS FLUID RATE B/D

_ NET OIL RATE B/D

_ FORMATION GAS MCF/D

GAS OIL RATIO CFT/BBL

CIRCULATED GAS MCF/D

OlL GRAVITY °API

BEAN SIZE

CASING PRESSURE

TUBING PRESSURE

On dottom 3:45 pm Many 4

P3IG
- 2090

2090

1106
1220

1170

1225

1176
1077

1615

1600

1637

1637

2091

2096




o
. SERVICES
DYNAMOMETER
PRE%SURE SURVEYS ROBERT D AGNEW
TEMPERATURE SURVEYS P.O. Box 384
PiANO WIRE LiNE SERVICE DALBY, QUEENSLAND Prone DALBY 1022
SONOLOG WELL SOUNDING SERVICE

.-

owner  Bsso Exploration  peo Gippsland Shelf  weis name E.GoS. No. 4

casinG 9-5/8" C 6284' _ _ eev. 31" KB, _oatc March 24, 1966

LINER DESCRIPTION o e . ZERO POINT Kelmmm_
PERFORATED 4532'-4552" . ____ DEPTH ! _Effective

TUBING DETAIL 2-7/8" on Model "D" Productlon Packér set @4472' _zone

w@_ __ ferlioa riowing ana otatic sSulldup our (Testing)  stasiLizaTion PERIOD
REMARKS L GROSS FLUID RATE B/D

pick up @ None  mAxiMUM TEMPERATURE 147 __°re 35QQ' .~ NET OIL RATE B/D

eevent 6000 psi =~ semiaLno. 22379-N . ___FORMATION GAS MCF/D
GAS OIL RATIO CFT/BBL

CIRCULATED GAS MCF/D

MARCH 24, 1966 OIL _GRAVITY °API
1400pn  5:00pm _ 9:00pm 11100

CASING PRESSURE

TUBING PRESSURE

On bottom 3:45pm Marx

FEET

Time PSIG

3:45p 2139
4:15p 2139
4:40p 1168
4:42p 1279
4:49p 1232
5:08p 1280
5:25p 1240
5:52p 1137
5:56P 1668
6:20p 1653
6:37p 1690
6:59p 1690
7:01p 2145
T:15p 2149

Off bottom 7:15pm Mar. 24

o
o
Ta
m
®
o
-t
0
=]

By: Robert D. Agnew




PE905638

This is an enclosure indicator page.
The enclosure PE905638 is enclosed within the
container PE902927 at this location in this

document.

The enclosure PE905638 has the following characteristics:

ITEM_BARCODE

CONTAINER_BARCODE =

NAME
BASIN
PERMIT
TYPE
SUBTYPE

DESCRIPTION =

REMARKS

DATE_CREATED =

DATE_RECEIVED =

W_NO
WELL_NAME
CONTRACTOR

PE905638

PE902927

Flow Summary Table

GIPPSLAND

PEP/38

WELL

DIAGRAM

Flow Summary Table (from appendix 7 in
WCR) for Marlin-1

2/04/66

= W496

CLIENT_OP_CO =

(Inserted by DNRE

MARLIN-1
ESSO EXPLORATION AUSTRALIA INC..

Vic Govt Mines Dept)
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FLOW SUMMARY ~ EGS-4 (BEST PERIODS)
PERFORATIONS 7514.74 AND 71406 -66

Date and
Time

Flow

Separator « Orfice  Separator Differential Fluid

Inlet Plate Temp. Inches (Meter)
Pressure - Choke (inches) Bbls. / Gravity

(Hrs.)

(psig) 64™ 4,026 °r) w.C. MMCF @ 60 F

MR,

Water

MMCF /D

March 7.66,
12:33-14:45
16:30.18:30
21:35-22:45

March 8.66,
00:30-.01:45

.0
3.0
21 2.0

22.50)

"

Improper Sampling.

Probably in error (Gauged Tank Volume within 9.7% of
Total Metered Fluid).

3" Choke on Flare Line to Control Back Pressure Valve.

See correcleol Floww -Cwmrwy datbo_ Memgo . Aot




FLOW SUM” - EGS-4

PERFORATIONS 5122 - 5137' G,R,

Separator - Production
Inlet Sep. Rate
Date and Pressure - Choke @ Choke @  Pressure Sep. Temp. Bbl. /day
Time p.S.i. C.B.Head Sep. (1) p.s.i. oy Meter

14 March 1966

1350 - 1505 700-800 3/8 59/64
Hours
Clean up

14 March 1966

1800 ~ 2300
Hours

15 March 1966

1030 « 1330 58/64 150-~190
Hours

Adjustable choke at Sep. reading prob. not accurate,

Tank gauge indicated 15% higher prod. rate.

Tank gauge indicated 6% higher prod. rate,

Adjustable choke not operating properly.
Effective choke probably considerably less:than that shown.




FLOW SUMM}”EGS-KL '

PERFORATIONS 506977

Wellhead Gravity
OAPI

Sep. Static Sep

Temp. Sq.Rt. Static DWT Press, Press. Temp. Corrb
Time Hours O Chart .C. (psig) (psig) (psig) (psig) OF . @ 60

March 20 '66

04.00
10:05 6.083

08:30
10:05 1.58

Percent

Gas Condensate
Time Water Clay MMect/D Bbl/MMecf (on Meter) Remarks

March 20 '66 (1) Gas volume based on 65 specific Gravity.

(2) Total Fluid Metered from 02:20-10:05 -
17.23 Bbls., Tank volume for same period

17435 Bbls. - Use metered volumes for long
test.




FLOW SUH!!ILRY -~ EGS-4

PERFORATIONS 4532-52

Time

Sep
Temp,
OF

Differential

: 4,026"
Static -~ psig Meter Sep,

Fluid -\

Percent

Rdg.

HWC

Run Press.

Chart DWT  Orfice psig

Tk, Bbls.

Sand

Water

23 March'66

00:50
02:50

01:40
02:50

62




FLOW”/(ARY - EGS-4

PERFORATIONS 4532-52 (Cont'd.)

Wellhead

Press, o Gas Condensate
Time psig Temp., F MMecf/D B/MMcf(Meter) Remarks

March '66

Choke not working properly during
00-50 ' : test.

Had well on 3/8" choke at '""CB" =
did not discover till end of test.




FLOW SUMMAR! -I !)GS—-4 l

PERFORATIONS 4532-52 - (4 Shots/Ft.)

4,026" Sep;. Fluid - U,S, Bbls.
Differential Static ~ psig Meter Sep. Inlet
Temp. Run Press. DPress. / Meter
Time OoF Rdg. "wcC Chart DWT Orfice psig psig Bbls. Tank Sand Water

24 March '66

28.4

Wellhead
Press. Condensate
Time psig Temp. °F B/MMcf(Meter) Remarks

24 March '66

(1) At 17:55 the wellhead pressure and
16:45 flow increase without any surface
changes - see flowing gradients.

(2) Well SI at 19:00 due to gas leak in
tubing above rams.




FLOW SUMMARY - !ACKER AT 4,472' - EGS-4 I

PERFORATIONS 4,532-52 (45) AND 4,562-82 (25)

4,026" Sep. B
Sep. Differential Static - psig Meter Sep. Inlet Sep,. Percent Gravity
Temp. Run Press. Press. Choke : OAPI-
Time . VUp Rdg. "WC Chart DWT  Orfice psig psig 64" Sand Water 600F

April 1 & 2 '66
16:37-17:00
17:10-19:35
18:35419:35

[A)

1,175
1,074,
1,070

[V
Bjw  djw  Bjw

[\

20:15.20 :45
21:40.23:50
23:15.23:45

[\

1,055
1,083,
1,085

3
4
3
23
3
4

(A

01:20-02:50

Do
LS

1, 500

06:20-08:35 . . . . 1,757
07:05-08:35 . . . . 1,790

09:50-11:30 . . . . 1,897
10:30 -11:30 . . . . . 1,900




. FLOW SUMMARY - !A!!KER AT 4,472' - EGS-4

PERFORATIONS 4,532-52 (45) AND 4,562-82 (28) (Cont'd.)

Wellhead Condensate Condensate

Bbls. Bbls. /1\/[1\/[

Press. Gas

Time psig Temp. OF MMecf / D Meter Tank Meter Tank | Remarks

April 1 & 2 '66 ' (1) Blowing gas through liquid
Dump Meter,

1) ’ (2) Put 3" Choke in flare line.

16:37~17:00 \ 3.48
17:10:19:35 70.25(
18:35-19:35 21,15

20:15-20:45 . 6.2
21:40-23:50 . 41.2
23:15-23:45 . 10.

01:20-02:50 . 21,

06:20~08:35 4, 21,
07:05-08:35 . 17,

09:50-11:30
10:30-11:30




BSSO EXPLORATION AUSTRALIA, INC. .
e COPY
e ——

e

CONFIDENTIAL
May 27, 1966

¥r. Joha H., Hamlin

The gas £low rates quoted in the repori "Esso Gippsland Shelf-%, Flow Tests,

12 February = 2 April 1966" were calculated based on preliminary estivates of
gas gravity. We now have received final reports of the composition of the

ges produced during the tests and are able to accurately calculate gas gravity.

Tue calcuiated gravities of the gas produced from the Latrobe Vallay Formation
(Zenes II through V in tha above~meationed report) closely azresd with those
used in the flow rate caiculations. Variation is such that no sorrectica of
gas fiow rages is reguized.

The gravity calculated for the Upper Cretaceous Formation (0.83) is

sufficiently differenc from the estimate to warrant gas flow rate corrections.
The paximum corraction amounts to 5.4 par cent. The atcached sheet incorporaied
the corrections and should replace page &, Zone I of the aforementionsd report.

\

8JR:8C 7 E. J. Stanley
Attach. : Operations Manager

Mr. Ze

Mr.

b Mayhew - Actut Mr., J.L.Roman {z)
J.L.Langston (2)v/

¥Mr. 2.J.8tanley

Mr. W.F.Bohlmann

Mr. S.J.Reso0

Esse Production Research = Attm: Mr. F. A, Smith
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Amoco Australia Petroleum Company

{Inc. in Delaware, U.S.A., with Limited Liability — Registered
as a Foreign Company in Tasmania}

15 Blue Street, North Sydney
P.O. Box 126, North Sydney 2060
Phone (02) 957 4500
. Telex AA23359
April 16, 1986 Facsimile (02) 922 4886

The Director of Mines,

Department of Minerals and Energy,
East Tower, Princes Gate,

151 Flinders Street,

Melbourne. Vic. 3000

Dear Sir,
Re: Gippsland Basin Vitrinite Reflectance Measurements

MISC-AUP-141-1-310-SCB

In 1985 Amoco Ausffaiié“ééi;biéﬂﬁhéémpahy collected core and éutting
samples from thirteen Gippsland Basin wells for vitrinite reflectance
determinations. The following attachments are a summary of the work.

Yours faithfully,

BB

S.C. Bane
Exploration Manager

SCB/1rc

Attach.




Depth Mean Maximum Standard Number of
Reflectance Deviation Determinations
(ft) (%)

* ALBACORE -1

938089390
972082730
10070
10320

BARRACOUTA-3

7310-7320
8590

“79100-9120
9330-9360

9540-9560
BATFISH-1
7560-7570
8170-8180
8640-8650
9170-9190
£ 9430-9450
'BONITA-1A
9780-9790
10050

10280-10290

BREAN-2

8070-8090
8380-8390
8933-8944
9730-9750

10638-10641

0.54
0.60

© ), §2 e A

0.64

0473,,"J~,ﬁu.,

0.31-0.48
0.36-0.59
0.36-0.55
0.38-0.54

0.46-0.63
0.43-0.71

~ 0.41-0.80

0.43-0.93

0.63-0.84

0.53-0.6%
0.56-0.75
0.55-0.81
0.66-0.81
0.69—0.90

0.46-0.68
0.47-0.64

0.47-0.64

0.52-0.70

0.53-0.80 . .

0.62-0.85

0.71-0.98

0.62-1.13




-2 -

Standard
Deviation

Depth Mean Maximum
Reflectance
(ft) (%)

Number of
Determinations

€OD-1

7100-7120
8333-8339
9030-9060
9460-9470

FLOUNDER-1

7430
. 8783-8795
9146_,,w. e
10395-10400
11350-11356
11676-11682
HALIBUT-1
7888-7891

,- 8450-8460

92509260
9630-9640
9870-9880
MACKEREL-1
8760-8780
9630-9650
9870-9890

0.53-0.81
0.47-0.67
0.61-0.85
0.61-0.86

0.36-0.56
0.56-0.77

0.52-0.77

0.58-0.80
0.76-0.97
0.78-1.04

0.37-0.67
0.47-0.61
0.46-0.66
0.54-0.69
0.47-0.75

0.52-0.71
0.69-0.76
0.60-0.73




Depth
(ft)

Mean Maximum
Reflectance

(%)

Standard
Deviation

Number of

Determinations

MARLIN-1
7070-7080
7497-7501
7780-7800
8230-8240
8455-8461

 NANNYGAI-1

7760-7670

8320-8340
9450-9470
9860-9880
SALMON-1
7670-7690
- 8030-8050
8860

9250-9260
9856-9862
SNAPPER-1
7280-7300
7754-7760
9254-9257
9900-9903

0.52-0.80
0.54-0.72
0.47-0.88
0.64-0.79
0.56-0.79

0.39-0.65
0.42-0.65

0.57-0.71

0.51-0.75

.43-0.69
0.38-0.73

0.60-0.72 -~

0.62-0.96

10140-10200 0.58-1.01

10495-10507 0.81-1.06
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M DIVISION]

Esso PropucTioN RESEARCH COMPBPANY

PosTt OFrFiceE Box 2189

HousToN, TEXAS 77001

PRODUCTION ENGINEERING DIvISIoN September 20, ]_966

F. AMES SMITH, MANAGER

Mr. J. H. Hamlin

Esso Explorat:on Australia, Inc.
Box k2Lk9, G.P.O.

Sydney, N. S. W,

Australia

Attention: Mr. E. J. Stanley
\t b *\3

Dear Sir:

Hydrocarbon Analysis, A1 A :Z
Esso Gippsland Shelf No. L }./} ,/}f‘_"{ 1N . 4 E

c e

Attached are four copies of the report "Hydrocarbon Analysis, Esso
Gippsland Shelf No. 4 Subsurface Samples," EPRG6-PSQ7, September 1966.
This report presents results of the hydrocarbon analysis requested in
your letter of May 30, 1966. These samples were received by the Research
Center on August 15, 1966. '

Two copies of the report are being forwarded to Mr. J. L. Roman, as
you requested.

Yours very truly,

F. AMES SMITH

ACBroyles: jjb
Attachments (4)

cc: Producing Coordination
(Mr. M. C. Sons)
Mr. Zeb Mayhew
Mr. J. L. Roman
Dr. C. R. Hocott




ESSO PRODUCT LON RESEARCH COMPANY

PRODUCTION ENGINEERING DIVISION

HYDROCARBONM

ESSO GIPPSLAND SH

SUBSURFACE SAMPLES

PRCDUCTION LIBRARY

J. R. Wright
H. W. Paulkner
H. H. Shepherd

EPRG6-PS97

CONFIDENTTIAL: For use by the Esso Exploration Australia, Inc. only.
Charges for this work are specifically
Ine. and are not covered by production
Production Research Company.

suthorized by Esso Exploration,
research sgreements with Esso




Examination of Subsurface 0il Sample No. 1

Source: Esso Exploration Austrailia, Inc., Gippsland Shelf No. 4

Date Taken: March 15, 1966

Sampling Data:

- 4R
Sampling Depth, ft. (Zecne II, 5127-2%) ~ 5120
Pressure Required to Open Sampler, psig 2225
Indicated Bubble Point Pressure, psig 2300
Time Shut in Prior to Sampling 2 hrs., 50 mins.

Reservoir Data:

Elevation RDB, ft.

Pressuré Datum, ft. ss

Gas-0il Contact, ft. ss

0il-Water Contact, ft. ss

Original Reservoir Pressure (psig @ 5079 f%. ss)
Original Reservoir Temperature (°F @ 5079 ft. ss

Saturation Pressure:

1767 psig @ 75° F
2240 psig @ 180° F

Properties of Sample:

Pressure-Volume Relations of Subsurface Cil Sample Table I
Flash Liberation and Differential Liberation Results Table IT
Compsrison of Experimental and Computed Flash
Liberation Data Table II-A
Hydrocarbon Anslysis of Subsurface 0il Sample Table III
/Viscosity of Reservoir 0il Table IV
Compositional Analysis of Gas and Liquids at
0, 50, 100, and 200 psig Table V
Pressure-Volume Relstions of Subsurfece 0il Sample Figure 1
(Differentisl Liberation - Gas in Solution and
. Volumetric Shrinkage Curve Figure 2
Differential Liberation - Gravity and Compressibility
Factors of Liberated Gas Increments Versus
»  Liberated Pressure Figure 3
Pressure-Viscosity Relationship Figure L

~




TABLE I

Pressure-Volume Relstions of Subsurface 0il Sanple

Source: Esso Exploration Australia, Inc., Gippsland Shelf No. b,
Sample No. 1

Date Tsken: March 15, 1966

Temperature: 180° F

Pressure, Relative Volume, v = Ps-P*
psig V/VBpt  V1iq/VBpt "~ TPV

Cu~£iudéJ;f
= r—=3000 0.98L3
Y, 2780 0.9385
gecots 5 S5 ooy
. . 2315 0.9983

4 ouog 220 —=2240 1.000C
s 1000 1IS7) ;455”2170 1.0110

g — 2075 1.0278
7250 {1990 1.0455
' 1875 1.0732
1750 1.1064
1615 1.1552
1415 1.2581
1260 1.3669
1140 1.4615
© 1050 1.5841
970 1.7070
905 - 1.8299
8Ls5
800
710
6L4C
585
535 13 C.T7hT
L95 - 0.7717

2100 OO N W Ol G0N0

ERH ADHW D

O FONMPDWMNNO W Fuiau =2

- R DD 00N DN N

Specific Volums at Seturation Pressure = 0.02605 cu. f4./1b.

¥ Calculated datza for use in correcting subsurface oll sample.

Ps Saturation pressure of sauple at 180° F; psia

P Pressure below saturstion pressure; psis

Vi Two-phase relstive volume factor at 180° F and P.

Vpp = Satureted oil relative volume at 180° F and 2240 psig (2255 psia)

2

N .
PR TIAYY ",l f,i SeEML ¥
£

poi?

C= 0,000 Ir72L£?




. , TA_.' 1T .
a
. Flash Liberation and Differential Liberation Results

Source: Esso Exploration Australia, Inc,; Gippsland Shelf No. 4, Sample No, 1
Date Taken: March 15, 1966

Sampling Conditions: Well Shut In

Properties of Saturated 0il:
Temperature, °F + 75
Saturation Pressure, psig 1767

Gas Liberation and Shrinkage of 0il:
(Flash)

Cas-0il Ratio: cu. ft. at
60 F and 14.7 psia/bbl. Residual 0il Residual 0il
Pressure(p; ) Temp. Flashed Flashed from Gravity Sp. Gr. Gas
Psig e at py p] to O °API at 60 °F at 60 °F (air=1) VR/Vg*

ob 76 1041 - 49.7 0.9672 0.6153
50 76 872 39 52.0 0.8450 0.6530
100 76 811 86 52.2 0.8022 0.6572

200 76 736 171 52.0 0.7590 0.6545
(Differential at 180° F)

Properties of Liberated Gas at Gas-0il Ratio: cu. ft. at14.7 psia Residual Oil
Pressure 180°F and Indicated Pressure¥¥* and 60°F/bbl. Reservoir 0il at Gravity V**/VS
psig Compressibility, Z Viscosity, cp 2240 psig, 180° F °API at 60°F

2245 - - 0 1.0000
1950 0.810 0.0161 85 0.9408

1645 0.822 0.0148 167 0.9002
1385 0.843 0.0137 230 _ 0.8702
1085 0.862 0.0132 , 307 0.8390
780 0.885 0.0128 : 377 0.8100

530 0.908 0.0123 432 . 0.7943

270 0.935 0.0117 495 0.7560

140 0.963 0.0113 531 , 0.7343

0 (180°F) 1.000 0.0000 . 611 0.6697

0 ( 60°F) - - - . 0.6297

Volume .residual oil at O psig, 60°F

Volume saturated oil at 2240 psig, 180° F .

Volume saturated oil at indicated pressure, 180" F ,
Determined from calculated composition of equilibrium gas

gggpﬁgfrzvalues ‘ Hydrocarbon Report EPR66-PS97




TABLE IT
Flash Liberation® and Differential Liberation Results

Source: Esso Exploration Australia, Inc.; Gippsland Shelf No. L, Sample No. 1
Date Taken: March 15, 1966
Sampling Conditions: Well Shut In

Properties of Saturated Oil:
Temperature, F
Saturation Pressure, psig

Gas Liberation and Shrinkage of 0il:
(Flash)

Gas-0il Ratio: cu. ft. at v
60 F and psia/bbl. Residugl 0il Residual 0il
Pressure(p; ) Temp. Flashed Flashed . from Gravity.-”~ Sp. Gr. Gas
psig °F at py py.to O °API at 60 F at 60 F (air=1) ; Vp/Vg*

ob 76 1002 ) N “ho.7 0.9737 T 0.6078
50 16 916 s L1 51.9 0.8559 0.6452
100 76 851 . 93 52.2 0.8140 0.6493

200 76 770" 18 52.0 0.7707 0.646L
(Differential at 180° F) .~

Properties of Lik€rated Gas at Gas-0il Ratio: cu. ft. at psia  Residual 0il
Pressure I' and Ip&icated PressureX*** . and 60 F/bbl. Reservoir 0il at Gravity V**/VS
psig Compressiy}iiﬁy, Z Viscosity, cp psig, 180° F °API at 60 F

»

2240 - - 0 1.0000
1950 7 0.810 0:0161 85 0.9408
1645 0.822 _ 0.0148 167 0.9002
1385 e 0.843 " 0.0137 230 ' 0.8702
1085~ 0.0132 307 0.8390
780 0.0128 377 0.8100

530 0.0123 432 LQ.TOk3

270 ¢ 0.0117 495 0.7560

o ) 0.0113 , 531 ' 0.7343

0(180° F 0.0C00 = - 611 : , 0.6697

0 {60° ‘ 0.6297

Volume residual oil at O psig, 60 F

Volume saturated oil at 2240 psig, 180 F

Volure saturated oil at indicated pressure, 180 F
Determined from calculated composition of equilibrium gas

a - Computer values




-
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. ‘ TABLE'I-A

Compariéon of Experimental and Computed Flash Liberation Results

Source: Esso Exploration Australia, Inc.; Gippsland Shelf No. 4, Sample No. 1

" Date Taken: March 15, 1966

(Pl) Gas-0il Ratic - cu ft/bbl Residual 0il Residual 0Oil Gravity v /V
Pressure Temperature Flashed at Py Flashed from P to O °APT at 60 F RS
psiz °F Experimental Computed Experimental Computed Experimental Computed Experimental Computed

0 76 - - 106547 10412 50.4 49.7 0.612227 _ 0.6153

farwp'}

a = Run No. 1

oo
o " 300 Data Used in Flash Calculations

p A

K-value Source: NGAA (1957)
Component Mol % gal/mol Convergence Pressure: 10,000 psia

Hydrogen Sulfide -

Carbon Dioxide 4,22 9.09
Nitrogen - ‘Molecular weight of heavier fraction 196
Methane 37.59 Density of heavier fraction, gm/cc at 60 F 0.8099
Ethane 6.06 Specific volume of reservoir fluid at

Propane 6.27 bubble poigt and 180° F temperature,

Iso-Butane 1.33 cu. ft.Elb. 0.02605
N-Butane 3.49 Mols per barrel , 2,817~
Iso-Pentane 1.08 ' ”

N-Pentane 1.93

Hexanes 3.47

Heptanes 5.42

Octanes 4,11

Nonanes 3.98

Heavier Fraction 21.05

Unad justed Flash Data

Total 100.00

Hydrocarbon Report EPR66~PS97




l. TABLE II-A

Comparison of Experimental and Computed Flash Liberation Results

Souzce: Esso Exploration Australia, Inc.; Gippsland Shelf No. 4, Sample No. 1 -

/

A ry
e

fgi;naikf

e
[

Date Taken: March 15, 1966

’

(P1) Gas-0il Ratio - cu ft/bbl Residual O0il Residual 0il Gravity v N
Pressure Temperature Flashed at Pj Tlashed from P, to O °APT at 60 F R/ S

psig F Experimental Corputed Experimental Computed Experimentgl ~ Computed Experimental Cgmpﬁfed

0 16 - - 1065 1087% 50.1 49.7 0.612 0.6087

a - Run No. 1

;
]
!
1
i
i

Data Uéed in Flash Calculations

’

K-value Source: NGAA (1957)
Component Mol % Convergegee” Pressure: 10,000

Hydrogen Sulfide Nil
Carbon Dioxide L.13
Nitrogen Nil Molecular weight of heavier fraction 196
Methane 36.73 ' Density of heavier fraction, gm/cc at 60 F 0.8099
Ethane 8.3k Specific volume of reservoir fluid at

Propane 6.12 . bubble point and 180° F  temperature,

Iso-Butane 31 o cu. ft./1b. 0.02605

N-Butane 3.k Mols per barrel 2,951
Iso-Pentane o 1.06

N-Pentane el 1.88
Hexanes 3.38
Heptanes 5.29 -
Octanes 3..¢1
Nonanes 3.89
Heavier Fraction 20.55

Unad justed Flash Data

Total 100.00




TABLE III

Hydrocarbon Analysis of Subsurface 0il Sample

BSource: Esso Exploration Australia; Inc.; Gippsland Shelf No. 4, Sample No. 1

Date Taken: March 15, 1966

Density
g/ce Molecular

Component at 60°F Weight

Hydrogen Sulfide
Carbon Dioxide
Nitrogen
Methane

Ethane

Propane

. Iso-Butane
N-Butane
Iso-Pentane
N-Pentane
Hexanes

Heptanes

Octanes

Nonanes

Heavier Fraction

N
gy
w

o]

(o)

=t

I

w

.
OO oW
[y

N

/%55/
0.6890
0.7396
0.7486
0.7692
0.8099

NN

.
O = 00 = =~ 00
NS ]

O

WO D RN WNDN
.

1]
N

Total ' 160.00

Pentane-Free Fraction 0.7861

Orsat Analysis of Gas Liberated at O psig and 75°F

Component

Hydrocarbons
Hydrogen Sulfide
Carbon Dioxide

Total

Hydrocarbon Report EPR66-PS97




TABLE IIT i
/
Hydrocarbon Analysis of Subsurface 0il Sample ,//
/
Ve

Source: Esso Exploraticn Australia, Inc.; Gippslsnd Shelf No(fh, Semple No. 1
i &LQ
Date Taken: March 15, 1966 )

Density
g/cc Molecular

Component % at 60 F . 'Weight

Hydrogen Sulfide
Carbon Dioxide
Nitrogen
Methane

Ethane

Propane
Iso-Butane
N-Butane
Iso-Pentane
N-Pentane
Hexanes
Heptanes -
Octanes

Nonanes

Heavier Fracticn

- = o
o DG v B

O~ O

O

Total

Pentane-Free Fraction . 0.7861

Orsat Analysis of Gas Liberated at O psig and 75°F

/bomponent Volume %
7
Hydrocarbons oLk.6
/ Hydrogen Sulfide 0.0
/ Carbon Dioxide 5.4

¢

Total 100.0

£
/
4
* Analysis of hydrogen sulfide and carbon dioxide free sample.




TABLE IV

Viscosity of Reservoir 0il at 180°F

Source: Esso Exploration Australia, Inc.; Gippsland Shelf No. L, sample No. 1
Date Taken: March 15, 1966

Pressure, psig Viscosity, cp Density, gm/ce

3000 0.175 ~0.6228
2800 0.170 0.6203
2600 : . 0.6168
2Lkoo 0.6160
2300 0.6151
2040 | . 0.6147
2100 . 0.6225
1800 : 0.6391
1500 _ 0.6557
1200 0.6723
900 | 0.6889

0.7056

0.7222

0.7338

0.750L

Saturation pressure of oil = 220 psig @ 180° F




TABLE V

Compositional Analysis of Gas and Liquids
at 0, 50, 100 and 200 psig

Source: Esso Exploration Australia, Inc.; Gippsland Shelf No. 4, Sample No. 1

Date Taken: March 15, 1966

0 psig Flash 50 psig Flash 100 psig Flash 200 psig Flash '
Liquid Vapor Liquid Vapor Liquid Vapor Liquid Vapor
Component Mol % Mol % Mol % Mol % Mol % Mol % Mol % Mol %

Carbon Dioxide 0.087 6.970 0.413 7.543 0.737 L 7.710 1.326 7.740
Methane .370 62.356 1.740 68.879 3.113 e 72.141 ! 5.930 © 76.097
Ethane .325 9.876 1.444 10.089 2.411 9.717 ) 3.834 8.767
Propane 1.163 9.668 4,110 8.155 5.765 -6.776 - 7.268 5.057
Iso-Butane .566 1.838 1.520 1.165 1.816 0.843 - 1.964 0.558
N~-Butane 2.093 . 4,419 4.557 2.558 5.181 1.7951¢ 5.413 1.151
Iso-Pentane 1.202 0.999 1.861 0.398 1.901 0.257 - 1.837 0.160
N-Pentane 2.419 1.605 3.466 0.589 3.483 0.374 . - 3.327 0.231
Hexanes 6.789 1.261 7.041 0.353 6.715 so 0,218 - 6.213 0.134
Heptanes 12.443 0.747 11.399 0.202 10.704 0.125 .- 9.813 0.077
Octanes - 9.990 0.198 8.759 0.052 8.178 .. 0.033 .-, 7.472 0.021
Nonane 9.868 0.062 8.521 . 0.016 ’ 7.941 : 0.011 . - 7.247 0.007
Heavier Fractions _52.684 0.001 ~_45.169 0.000 42.055 (.- 0.000 38.356 0.000

Total 100.000 100.000 100.000 100.000 100.000 100,000 100.000 100.000

L= 0.39954 V.= 0.60046 L = 0.46603 V = 0.53397 L = 0.50053 V = 0.49947 L = 0.54879 V = 0.45121

(’uﬁ" b Y
A P”ﬂrﬁ*cq\

Hydrocarbon Report EPR66-PS97




Compositional Analysis of Gas and Liquids
at 0, 50, 100, and 200 psig

TABLE V

Source: ﬁésQ Exploration Australia, Inc.; Gippsland Shelf No. L, Sample No. 1

Date Taken: March 15, 1966

O.ﬁéig Flash 50 psig Flash , 100 psig Flash 200 psig Flash
Liquid Vapor Liquid Vepor Liquid Vapor Liquid Vapor
Component Mol % Mol % Mol % Mol % Mol % Mol % Mol % Mol %

Carbon Dioxide 0.084 6.694 . 7.240
Methane 0.355 59.783 . 65.931
Ethane 0.439 13.347 . 13.658
Propane 1.118 9.290- .901
Iso~-Butane 0.552 151
N-Butane 2,030 .57
Iso-Pentane 1.182 .397
N-Pentane 2.368 L5384
Hexanes 6.738 .352
Heptanes 12.457 .202
Octanes 9.77L .051
Nonanes 9.929 017 .
Heavier Fraction 52.97h .000

. 709 T.h17
.984 69.155
27T 13.205
617 6.603
.803 0.836
L1148 1.772
.895 0.256
Ji51 0.370
672 0.217
666 0.125
.9L6 -0.032
.927 0.011
.937 0.0Q0

_41.937 . 0.000 3
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Total 100,000 100.000 100.000 100.000 100.000 100,000 100.000 100,000

L = 0.38791 V = 0.61209 L = 0.45439 V = 0.54561 L = 0.04002 V = 0.50998 L = 0.54081 V = 0.45919




T

T

1

i

i

PRESSURE

2240 psig

Y-

BUBBLE POINT

et

T AT
= ShaRqEEs

LA

-

T

Q|1

-

4, SAMPLE NO. 1

Pressure-Volume Relationship at 180° F

b4+ FH

Pressure, psig

ESSO EXPLORATION AUSTRALIA, INC,

GIPPSLAND SHELF NO.

HH| GAS PLUS LIQUID.

T

LIQUID [l

T

T

00°'T - 3UTOg oTqqnd - swWnTOA SAT3BTSY




SCI gas 1n UO._.C.dH.OD\.mUH. of Bubble-roint vi.
400 300 200 100

-
=

psig

Pressure,

Shrinkage Curve

1C

H

T

Q
m
=
=)

I
1

T A - I
e "

T

SEag Eant i daant Bt

iny Nne)

Solution and Volumetr

i
1

HrHH:

iT

IR JJULJ,_.__A

ESSO EXPLORATION AUSTRALIA, INC.

GIPPSIAND SHELF NO. 4, SAMPIE NO. 1

j B oipy

in

[SEme hoe
CONTRACTION [=chit
2.97 :

Gas
144

TE

¥ plaws

R
!
HHT

mpann

sbEyeinis
Bt

[Pppy bun
—

iy gd
R TR HEHING

N EhHina

anies
=5
-

+

i
am
i
i
m
&
|
£
g
o
£
)
vlﬂn
i
an
i
H
i§
&
:
:
u
F
T4
.m
(1Y
i
-
aay
i
1

: o
060 080 oL'0 09°0 0$°0
TTO 3jutog-sraang .Hpm\@ﬂsah ATOoAJ9S3Y ST

.




Gas Compressibility Factor
0.90

T
Tt

Pressure

s of

ion

AT

ESSO EXPLORATION AUSTRALIA, INC.

GIPPSLAND SHELF NO. 4, SAMPLE NO. 1

(Differential Liberation at 180° F)

Gravity and Compressibility Factor
ed Gas Increments Versus Liberat

Liberat
Pressure, psig

H I HIHIH

SENREERY

'
!

i

1314
[anee sii

i

2

iy
I3t
ad

3

02°1T 00°T
000°T = Ity - £3TABID OTJT0adS sen




FIGURE k4

ESSO EXPLORATION AUSTRALIA, . INC.
GIPPSIAND SHELF NO. 4, SAMPIE NO. 1

Pressure-Viscosity Relationship at 180° F
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Examinstion of Subsur

Source: Esso Explorstion Australies, Tnc., Gippslend Shelf No. L

Date Taken: March 15, 1986 (Note: Saumpling date shown es Msrch 15, 1966,
on tagged sample container as received. Esso Explioration
Australis, Inc., oil sample data sheet of May 26, 1985, gives
date as March 25, 1966.)

Sampling Data:

Sampling Depth, ft. (Zone II, 5122-37)
Pressure Required to Open Sampler, psig
Indicated Bubble Point Pressure, psig
Time Shut In Prior to Sampling

Reservoir Data:

Elevation RDB, ft.
Pressure Datum, ft. ss
Gas-01il Contact, ft. ss
Oil-Water Contesct, ft. ss
Original Reservoir Pressur
Original Reservoir Tempera

ig @ 5079 ft. ss)
( c 5079 ft. s5)

e (ps
t ure

Saturation Fressure:

1175 psig @ 75° F
2235 psig @ 180° F

Properties of Sample:

Pressure-Volume Relations of Subsurface 0il Sample

Flash Liberation end Differential Liberstion Results

Comparison of Experimental and Computed Flash
Liberation Data

Hydrocarbon Analysis of Subsurface 0il Sample

Viscosity of Reservoir 0Oil

Compositionsl Analysis of Ges and Liquids at
0, 50, 100G, and 200 psig

Pressure-Volume Relations of Subsurface 0il Sample

Differential Liberation - Gas in Solution and
Volumetric Sarinkage Curve

Differential Liberation - Gravity snd Compressibility
Factors of Liverated Gas Increments Versus
Liberated Pressure

Pressure-Viscosity Relstionship




Source: Esso Exvlorestion Australia ., Gi Yo, b,
Semple No. 2

Date Taken: Msrch 15, 1966
Tempsrature: 180° F

Pressure, I-}e lative Volure.
_psig  V/VBpt Viiq/VBpt

3000
2780
2570
2365
2250
— 2235
2220
2195
21C5
2015
1905
1795
1615
1420
1270
1060
915
805
715
650
585
540
500
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Specific Volume at Saturstion Pressure = 0.02%7L cu. ft./1b.

* Calculeted data for use in correcting subsurface o0il szmple.
Ps = Saturation zressure of sum

P Pressure below saturaticn

Vt{ = Two-phsse relstive volume
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Flash Idberction® and Differentizl Liberation Results

scurce: Isso Lxploration Australia, Ine., Gippsland Shelf No. 4., Sample No. 2
Date Taken: March 15, 1966
Sampling Conditions: Well Shut In

Properties of Saturated 0il:
Tenperature, F
Saturation Pressure, psig

Gas Liberation and Shrinkage of 0il:
(Flasn)

ag-011 Ratio: cu. FfL. at
€0 F and psia/bbl. Kesidual 01l Residual 0il
Flasned Flashed rfrom Gravity Sp. Gr. Gas
at 1 °API at 60 F at 60 F (air=1)

VR/VS*

76 1011 - 50.2 0.9570
6 Bhyy : 2.k 0.8337
3 186 87 52.6 0.7902
711 : 1 52.5 0.7462

76
ferentizl at 180° F)

0.6550
0.6938
0.6980
0.6950

Properties of Liberated Gas at Gas-01il Ratio: cu. ft. at psia Residual 0il
Pressure 180° T and Indicuied Pressure¥is and 60 F/bbl. Reservoir 0il at Gravity
psig Compressibility, Z Viscosity, cp psig, 180° F °API at 60 F

2235
1915
1660
ks
1110
770
XeTo)
270
120

0 (180° F)

0 ( 60° ¥)

0
91
157
222
305
385
.'.|.21r"|’
598
538
617

58 \0

OCCO0OO0OO0O0OCO
0000000 OC

*Vg, Volume residual oil at O psig, 60 F
Vg, Volume saturated oil at 2235 psig, 180° 7 :
**V, Volume saturated oil at indicated pressure, 180° F
*%#, Determined from calculated composition of equilibrium gas

& - Computer Values
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Comparison of Experimental. and Computed Flaéh Liberation Results

Source: Esso Exploration Australia, Inc., Gippsland Shelf No. L, Sample No. 2

Date Taken: March 15, 1966

L

(P1) Gas-0il Ratio - cu £/bbl Residual Oil Residual O0il Gravity v
Pressure Temperature i"lashed at Py flasheé from P4 to O °API at 60 T R/ 8
wsig 'F Experimental Computed Exmerimental Computed Experimental Computed Experimental Cormputed

0 76 1046 1011 50.L4 50.2 0.6465 0.6550

50 76 8h3 8kt L1 39 51.8 52.h 0.6812 0.6938

Lata Used in Flash Calculations

K-value Source: NGAA (1957)
Component Mol % gal/mol Convergence Pressure: 10,00C

Iydrogen Sulfide ooNil

Carbon Dioxide 3.23 9.09
Nitrogen i Molecular weight of heavier fraction
Methane 7.5 Density of heavier fraction, gm/cc at 60 F
Ethane 5.65 . Specific volume of reservoir fluid at
Propanc : bubblie ﬁoint and 180° F  temperature,
Iso-Butane cu. Tt./1b.

N-Tutane Mols per barrel
‘Tso-Pentane
N-Fentane
Hexanes

Hentanes:
Octanes

Nonenes

Heavier Fraction

Una2d justed Flash Data

b}
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Total




Hydrocerbon Analy

Source: Esso Exploration Austra

Date Teken: March

Density

g/cc
Component at 60

Hydrogen Sulfide
Carbon Dioxide
Nitrogen
Methans

Ethane

Propane
Iso-Butane
N-Butane
Iso-Pentane
N-Pentzne
Hexanes

Heptanes

Octanes

HNonanes

Heavier Fraction

VUl O NN —~]

N IO\

ONCON=T L = = 1O 2 Lo D) =
H O OA\L MWW \QO o~

i=
)

Total

Pentane-Free Fraction 0.7877

<

Orsat Analysis of Ges Liberated st O psig end 75° F

Component Volume %

Hydrocarbons
Hydrogen Su
Carbon Dioxi

sarple,




TABLE IV

Viscosity of Reservoir 0il at 80°F

Source: Esso Exploration fustralis, Inc., Gippsland Shelf No. L,
Date Teken: March 15, 1966

Pressure, psig Viscosity, cp

3000 0.184
2750 < 0.182
2500 0.180
2100 0.179
e300 - ' 0.178
2235 | ' 0.177
2000

1700

I¥elo)

Saturation pressure of oil = 2235 psig @ 180° ¥




TABLE V
Compositicnal Analysis of Gas and Liquids
at 0, 50, 100, and 200 psig

Source: Esso Exploration Australia, Inc.; Gippsland Shelf No. L, Sample No. 2

Date Teken: March 15, 1966

0O psig Fldsh 50 psig Flash 100 psig Flash 200 psig Flash
Liguid Vapor Liguia . Yapor Liquid Vopor Liquia Vapor
Component Mol % Mol % Mol % Mol % Mol % Mol. % Mol %

Carbon Dioxide 0.067 5.38L
Methane 0.373 62.785
Bthane 0.359 10.934
Propane 1.178 9.738
Iso-Butane 0.0586

H-Butane 2.041

Iso-Pentane . 1.523

N-Pentane 2.113 1.ho2
Hexanes 6.516 .211

5.834 .5 5.966 1.026 5.990
6S.473 . T2.847 5.996 76.950
11.169 ‘ 10.748 h.232 9.678

8.227 5] 6.316 7.284 5.068

1.198 1. 0.864 2.008 0.571

2.476 5.001 1.733 5.212 - 1.109

0.501 .3 0.323 2.304 0.020

0.512 . 0.32) 2.880 C.020

0.338 SR TEE 0.209 5.941 0.128
Heptanes 12.340 LThL .298 0.200 10, 0.124 . 9.7e3 0.077
Octanes 10.8h2 LT1h .510 0.057 .81 0.036 8.111 C.023
Nonane¢ 9.807 .062 8.475 0.016 7.897 0.011 7.207 0.007
leavier Fractions 52.25k 0.001 _bk,837 .G.000 WL, 0.000 36.075 0.000

——— e

.

NN RS =3
' O\ £7\0 \1
G0 O\ &2\10

—
=~ O W
w S =
Q0 QO

0.
1.
1

L,
1.
L.
2.
3.
6.
9

——— e

Total 100.000 100.C00 100.000 100.000 100,000 100.000 100.000 100.0600

L = 0.40513 V = 0.59487 1, = 0.47215 V = 0.52785 1, = 0.50710 V = 0.49290 I = 0.55600 Vv = 0. 4400




NT L

PRESSURE

2235 psig

f

el s

2

INC.
NO.

—=

>
LE

= BUBBLE PQT

p at 180° F

pgivert
it
—r

1

T

‘Hft it
T
e

Srarwaes

[ poavd aoun k tad ponna

ig

i)
f

T

-
[
:

)

[t B P oy

~-Volume Relstionsh

Bl powed sei

T

G e
Ay

e e bww 1
B s

=

W rone
LT

ESS0 EXPLORATION AUSTRALIA

=]

o e
i st o at

GIPPSLAND SHELF NO. 4, samp

b B N e L ) e i ey pise e

e ety I IO eyt P i

‘"

Pressure
Pressure, ps

B
s o
amwyn
Emm
;
FRYie apwny sl

i mnnua:

ST

i

[ ol

[omema duaa
v e e b O AT
=

I iy

ey

2=

P WY SR

—
o

e RE ST,

]

frd DT

00°T - 3jutog =Tqgng - oss‘wieﬂwm




LM UMD el DULULLUIL/ B0 L, UCOOFmI.TO“_.Bd Uil
600 . 500

AR oun: Jnn gy ywyys ..iir

)
=

[Ry syind

sl
§ g i

LT
Y

HE

T
T

H

a3 sy
= g

1
+H

%? 2235 psig

o

ey

T - e

1

1

gy
L.t

= upm

faquiy

354

i

RSN RS RNY u g Ne

Pressure, psig

IVECET EF T

=
m
8
-
g
i
m
i
;
i

TIIT
i

Solution and Volumetric Shrinkage Curve

ESSO EXPLORATION AUSTRALIA, INC.

GIPPSLAND SHELF NO. 4, SAMPLE NO. 2

T

Liiinuunhh’ihuiirn—n.

(Differential Liberation at 180°F)

Gas

in
H CONTRACTION

POt

00°T 06°0 08°0 0L*0 09°0 05°0
170 puﬁom-mﬁppsm Jo .Hpm\@ﬂsﬂm JroATsssy .mdpm




FIGURE 3
ESSO EXPLORATION AUSTRALIA, INC.

GIPPSLAND SHEIF NO. 4, SAMPIE NO. 2

(Differential Liberation at 180° F)

Gravity and Compressibility Factors of
Liberated Gas Increments Versus Liberation Pressure

Pressure, psig
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FIGURE 4

ESSO EXPLORATION AUSTRALIA » INC.
GIPPSLAND SHELF NO. 4, SAMPLE NO. 2

Pressure-Viscosity Relationship at 180°
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CAPPENDIX. 1O

 PALYNOLOGICAL  RE PORT
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i_ ozt =PM;YA!OLOGICAL RiPORT O ‘CORE 12, ESSO  GIPPSLAND _SHBLF
A ‘ No.4 ELL '

The two samples ta&en from 7239 feet and 7251 feet in core 12 Esso

':Glpnsland Shelf No 4 well provmded fair concenuratlons of reasonablj wcll

.'prcgervea spores, pollen grwlng, and mloroplankton. The mlcroflorhs from

4ooth samples are esscnulally smmxlar in composmtlon and oomprlse tne follow;ng

‘ species:

Spores '+ Cyathidites minor Couper
o ' - C. splendens Harris
" Gleicheniidites cercinidites (Gookson) ’
L : . * Laevigatosporites ovatus Wilson & Webster (7251 feet only)
~ Poller . . - ';”'D acrydiunites balmeil Cookson
' . ..% . D, ellipticus Harris (7251 feet only)
' Microcachyridites antarcticus -Cookson
Mothofaridites -emarcida (Cookson) .
© . Podocarpidites ellipticus Cookson
‘Phyllocladidites mawsonii Cookson
Proteacidites subscabratus Couper
P. crassipora Harris (7259 feet only)
.P. reticuloscabratius Harris (7259 feet only)
Polyporine fragilis Herris (7259 feet only) -
_ Tricolpites g£illii. Cookson
Microplankton - Cycloneprhelium retiintextum Cookson
o © ' . Deflandrées delineata Cookson & Eisenack
. Svalbardells australina Cookson & Eisenack

‘Thé“three-soecies of microplankton have been described recenﬁly'(Cookson

&-ulSETaCk 1905&,0) from the Pebble Point xormatmon in Western Victoria; the

Nheda

“strlouulon of the speomes in this formatmon is annarently res»rloted to

- the basal beds. 2 Harris (1965) records a similar restricted dlstrlbutlon

in the Pebble Point Formation for Dacrydiumites halmei Cookson, a species

that occurs only in hls Trlorltes edvard511\Assemb1age. Harris assigns a~:f-

Middle Paleocene age to his E,.edwards11 Assemblage. A smmllar age has been

uvgested (Dettmann 1965) for beds at'9514 feet in Gippsland Shelf No.5 well -

and’ at 8095 feet 1n Glppsland Shelf No.l well. mhese horizons may be

considered eqplvalents of beds at 7259 feet and 7251 -feet in Glpnslana'

Shelf No.4 well.l




The mlcroplankton recovered in the present mnvestlgatlon comprises
zlse bz s

an assoczatlon thatAoccurs in straulgrapnlcally lower horlzons than that

vrenorted (Dettmann 1905) from betweer 7856—45 feet in' Glppsland Shelf No.3

V

'ucll (see Cookson and Eisenack 1965c)

. References

Cookson, I.C, andihisenack A. 1985a. ' Microplankton from the Paleocene
ebble Point Formation, south-western Victoria, Part 1, Proc. Rov.. Soc,
Vict., 78, 137-141. o - .
Cookson, I. C and Eisenack, A, 1965b Microplankton from the Paleocene Pebble
‘Point Formation, soutn»wbstern Victoria. Proc. -Roy. Soc. Vict., 79, 139-148.
Cookson, I.C. and Eisenack, A,  1965¢. . Microplankton from the Dartmoor Formation,
SW, Viectoria. Proc. Rov. So¢. Vict., 79, 135-137.
Dettmann, M.E, 1965, Palynologloal report on sidewall cores from between
7785 feet and 9514 feet in Esso Gippsland Shelf No.3 well, Unpubllsnea
report submitted to Esso Exploration Australia, Ine., 17/12/65,
Harrms, WK, 1965. Basal Tertiary microfloras from the Princetown area,
Victoria, Australla. - Palacontographica, 1158, 75-108., - ’ '

Mary E. Dettmann,

Department of Geology, .
" University of Queensland,
St. Lu01a, Queensland,

215t February, 1966,
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PALY\IOLOG-ICAL REPORT O SIDEVALL CORES _FROM _BETWEEN
6650 FEET AND 7524 FEET IN ESSO__GIPPSTAND
. SHELF NO.4 WELL' ‘

Palynological evidence obtained from sidewall cores in Esso ,
Gippsland Shelf No.4 well indicates that sediments betﬁeen 6650 feet'end" “ )
7524 feet are Lower Tertlery (Paleocene) in age w1th a possxble extensmon

into the Upper Cretaceous (Senonman or later) A Paleocene age has

‘ already been suggested for core 12 (7259—51 feet) in this well (Dettmann

1968),- The s;dewall cores exammned in the present stu&y yzelded

low concentratmons of plant microfossils that ethbzt fair to good
preservatlon. ; Species 1dent1f1ed in: eaoh of the samples are tabulaced A
-in Table 1 and a dlsoussxon of their stratlgraphloal szgnlficanoe is
presented below, . o

3

Mlorolfloral Assemblases and Correlationa

Al Id
’

The sample from 7524 feet vielded poor concentrations of sporas

and pollen grains, vThe only'stratigraphically Significant species observed

‘_ include Trlcolpltes g;llll Cookson and Phyllocladidites mawsonii Cookson

‘both of which ‘are known from uppermost Cretaceous (Senonlan and leter)

and Lower Tertlary depOSLts.
SN

Samples higher in the seqpence (Between 7214 and 7358 feet)y *

y1e1ded more dlverse nicrofloras in which mlcroplankton are rare

components. Mxoroplankton spe01es 1dent1f1ed 1nclude Qjclonepheleuk

'; retllntextum Cookson which 1s known from Upper Cretaceous and Midc_e

-

Paleocene strata (Cookson 1905 Cookson and Eisenaok 1965) The :spore

and pollen specles Trlorltes e&wardsml Cookson & Pike and Daorydlumlues

balme1 Cookson were also observed themr combmned oocurrence suggestmng

conformlty of the mloroflora with Harrls's (1965) Trlorltes edwardsii

N}




Aseemﬁlage;' As discussed prevzously (Dettmann 19865), . this assemblage -

31 is no younger than Mlddle Paleooene and may ‘extend into the Upper
'4creta°e°u54 The Samble from 7006 feet yielded a meagre microflora, -

whlch in contalnlng Dacrvdlumltes ‘ellipticus Harris,: conforms with

) the T. edward511 Assemblage. The presence of the T edwardsii Assemblage
in horizons between 7006 feet and 7358 feet in Gippsland Shelf No.4 well
indicates thelr oorrelatlon with beds between 8356 feet and 9514 feet in

| Glppeland»Shelf No.3 well and at 8695 feet in Glppsland Shelf.No.l well.

Theeuppermost eample examinedbfrom 6650 feet contains'Trierites

edwardsii and Trmcolpltes 2111414 together Wlth the mlcroplankton Baltlephaerlalum

-‘taziorll Cookson & Eisenack and Cordosphaerldlum blnolare Cookson &

v Eisenack, A similar mlcrofloral assemblage was obtained from Glppsland

Shelf No.3 well between 7850 feet. and 7843 foot (Dettmann 1965) The

N

microfloras obtaxned from these horizons have been ‘shown to be,Mlddle‘
to Upper Paleocene in age and a comparable age is suggested for the
‘horizon at 6650 feet in Gippsland Shelf No.4 well.

References

Cookson, I.C. 1965, Cretaceous and Tertiary micropalnkton from south-
castern Australia., Prooc. Roy. Soc, Viect., 78, 85-93. ’

Cookson, I.C., and Eisenack, A, 1965, Micropalnkion from the Paleocene
Pobble Point Jormation, south-western Vicltorla., Proc. Roy. Soc. Vict.,

S 78, 187-14L, . :
Detimann, M,B, 1965, Paljnolowlcal report on sidewall cores from between -
7785 feet and 9514 feet in Esso Glppsland Sholf No.5 well., Unpubllsqeu
report submitted to Esso Bxploration Australia, Inc., 17/12/65.

Dettmann, M.E, 1966. Palynological report on core 12, Esso Gippsland
Shelf No.,4 well., - Unpublished report submitted to Esso Exploratlon o

" Australia, ‘Inc., 21/2/66. .
Harris, W.K.  1965. Basal Tertiary microfloras from the Prlncetown
‘area, Victeria, Australia. * Palacontographica, 11i5B, 75-106.

. S . -Mary E. Dettmaﬁn,
- 28th February, 1966. . ‘ : Department of Geology, *
: ' e : University of Queensland,
St. Lucia, Queensland.
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Cyathidites australis and/or C. minor
Cyathidites splendens ‘
Cleichéniidites cercinidites
Laevigatosporites ovatus ‘

‘Prilites tuberculiformis

Microcachyridites antarcticus
Podocarpidites ellipticus
Decrydiumites balmel
Dacrydiumites ellipticus
Dacrydiumites florinii

Phyllocladidites mawsonii -

 Proteacidites

Triorites edwardsii
Priorites harrisiir~
Tricolpites -gillii
Nothofagidites emarcida

4

Nothofagidités of . brachyspinulosa -

Proteacidites subscabratus

reticuloscabratus
adenanthoides
Proteacidites similis
Stephanopollenites obscurus
Polyporina firagilis R
Tricolporites prolata

Proteacidites

Cyclonephelium retiintextun

‘Baltisphaeridium taylorii

Cordosphaeridium bipolare

Teble 1.

: Distributiqn;of‘selected‘spores,'pollén, aﬁ&»micro-'_a
plankton in samples from between 8650 feet and 7524

feet in Esso -Gippsland Shelf No.4 well.

.

+ = species present -
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DATE

ELEVATION -+ 3/ feet

HIGHEST DATA LOWEST DATA

Preferred Alternate 2 way Preferred Alternate
Depth |Rtg. Depth . time Depth |}Rtg!{ Depth

wm;\PALYNQLQGIC
ZONES

. tuberculatus

N. asperus

N. asperus
N. asperus

asgéropolus

. diversus

M. diversus

. diversus

balmei

balmei

longus

lilliei

senectus

trip./T.pach

distocarin,

T. pannosus

AT —— .

7°D. 84585

. DATA REVISED BY:

Dino flagellate Zones o
COMENTS : Wetzeliella. _homo morpha Zone béiro(t]) — o8ss(1) »
‘ _Esenackia cra ssitabelata Zone 7240 (2.) — 7250(2)
Deflandrea druggii Zone 8468 (1)

Deflandrea hetlerophyleta Zore 2570 (1) —4583(2)
; SWC or CORE, EXCELLENT CONFIDENCE, assemblage w1th zone species of spores,'

pollen and mlcroplankton.
SWC or CORE GOOD CONFIDENCE, assemblage with zone species of spores and -

pollen or microplankton. ¢

SWC or CORE, POOR CONFIDENCE, assemblage with non-diagnostic spores, pdlién

and/or microplankton, o
CUTTINGS, FAIR CONFIDENCE, assemblage with zone species of either spore and®

pollen or microplankton, or both.
CUTTINGS, NO CONFIDENCE, assemblage with non-dlagnostic spores, pollen and/O

microplankton.

NOTE: If a sample cannot be assigned to one partlcular zone, then no entry should be ma
Also, if an entry is given a 3 or 4 confidence rating, an alternate depth witha
better confidence ratlng should be entered, if possible. RS

DATA RECORDED BY: LES. : DATE ODec. 197/.
ADP | - paTE__Jan. /97S.

FORM NG R 315 12772




e o A—— Cyatnidites australis and/or C. minor
' + Cyathidites splendens ’
o Cleicheniidites cercinidites
s e Laevigatosporites ovatus
ot Trilites tuberculiformis

Microcachyridives antarcticus
g —— e Podocarpiﬁites'ellipticus
+ Decrydiumites valnel
+ Dacrydiunites ellipticus
+ e e et Dacrydiumites £lorinii
s Jts A Phyllocladidites nawsonii
R e 2 Triorites edwardsii
+ ‘ Priorites herrisii r~
e e et Pricolpites gillil
4ttt | Nothofagidites emarcida ,
U Mothofagidites of. brachyspinulosa | .
‘| Pproteacidites subscabratus ' .
Proteacidites reticuloscabratus
Proteacidites adenanthoides
Proteacidites similis
Stephanopollenites obscurus
Polyporina fragilis
Tricodporites prolata

Cyclonephelium retiintextum
Baltisphaeridium taylorii
Cordosphaeridium bipolare

-0X0TH

uoqxuetd

}

3

Distribution of selected spores, pollen, and micro- .
plankton in samples from between 6650 feet and 7524
feet in Esso Gippsland Shelf No.4 well. - -

+ = species present -
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FORAMINIFERAL SEQUENCE - ESSQO GIPPSIAND SHELF

NO. 4 WELL

By

David J. Taylor

Geological Survey of Victoria

Unpublished report 8/1966,

SUMMARY OF SEQUENCE

Depth in Biostrat.
Feet Unit Age

- 850 UPPER MIOCENE

i "

850-1200

1200-1800 MIDDLE MIOCENE

1" "

1800-2300
" "

2300-2700
LOWER MIOCENE

" "t

2700-3000
3000-3700
3700-4300
14300-14510
14510-14800

" "

OLIGOCENE
LOWER OLIGOCENE

= 494 H O @ 5 ©® U Q W

4800 (approx.) UPPER EOCENE
?L.800-6500 ? PALEOCENE ?

6500-7267 UPPERMOST CRETACEQUS

7267-8L85 No new fauna in Probable

cuttings of fauna UPPER CRETACEOQOUS

(T‘D') in cores found.
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INTRODUCTION:

Esso Gippsland Shelf No.4 Well was drilled in 197 feet
of water, 27 miles south-east of Lakes Entrance, on a
structure separate from the "Gippsland Shelf Structure" and
some 29 miles east of the No.l well.

All depths, discussed here, were those shown on
submitted samples. The datum for all samples was taken
from the rotary table at +31 feet M.S.L.

Cutting samples and 15 cores were examined between
758 feet (first returns) and 8485 feet (total depth). The
20" casing shoe was at 728 feet; the 133" casing shoe was
at 2252 feet; and the 93" casing shoe at 6289 feet, Rotary
cutting contamination is present throughout but decreases
considerably below the 98" casing shoe (at 6289 feet),

THE FORAMINIFERAL SIEQUENCE:

The sequence is summarised on the title page., An
uninterrupted mid-Tertiary sequence extends from the upper
Miocene (from 758 feet or higher)*to uppermost Eocene at
approximately L4800 feet. Possible upper Paleocene planktonic
species are present in core 6 (4891 to 4921 feet). A sparse
arenaceous fauna with rare calcareous forms was found below
6500 feet, This fauna has Upper Cretaceous affinities to the
Upper Cretaceous to Lower Tertiary faunas of western Victoria
as described by Taylor (1964 and 1965a).

BIOSTRATIGRAPHIC CORRELATION:

(1)  MID TERTIARY:

The mid—Tertiary sequence is correlation with the zonule
scheme established by Taylor (1965b) for Esso Gippsland Shelf
No,1 well.

(a) Upper Miocene: ¢ to 1200 feet.

A fairly nondescript benthonic fauna is present down
to 850 feet. This fauna includes Cancris auriculus, Elphidium
imperatrix, Notorotalia clathrata, Rosalina mitchelli and
Uvigerina sp.l which is typical of Zonule A as well as of the
Mitchellian (upper Miocene) and Kalimnan (lower Pliocene)
Taunas of Carter (196L4). Taylor (1965b) regarded Zonule A
88 being upper Miocene because of its close association with




%

Mariiro— |

the definite upper Miocene Zonule B. But Zonule A is an ‘
expression of environmental change, thus can not be
considered as a laterally consistant biostratigraphic unit.

The highest appearance of Globorotalia menardii Group
is at 850 feet marking the top of Zonule B.

(p) Middle Miocene: 1200 to 2700 feet,

The top of the middle Miocene is marked by the highest
appearance of Globorotalia mayeri and benthonic species which
do not extend above Zonule C. The top of the middle Miocene

appears to form a horizontal surface at 1700 feet on the
crest and southeast flank of the "Gippsland Shelf/No.l
Structure" (No,l1 to 3 wells). This surface is 500 foot
higher in the No.4 well, suggesting that the No.4j structure
moved independently to the No.l structure, The total thick-
ness of the middle Miocene is similar to that in the No.l
well, though both are considerably less than that in the
No.3 well which was drilled on the flank of the No,l
structure,

The complete middle Miocehe sequence is represented

with Zonules C, D and E present. The top of Zonule E is

marked by the highest appearanée of Globigerinoides triloba,
G. rubra and G. bispherica and the restricted presence of
Plectofrondicularia australis., Although the vertical range

of Globigerinoides spp. extends higher, its extinction at this
level appears to be a consistent feature on the Gippsland
Shelf and in cores is seldom associated with QOrbulina universa.

(e) Lower Miocene: 2700 to 4300 feet.

Unlike the No.l well, the No.4 well contains a complete
sequence of lower Miocene., Zonules F and G, missing in the
No.1 well, are present., There is an abrupt change in the ‘
benthonic fauna at 2700 feet with the highest appearance of
Cibicides perforatus, Anomalinoides procilligera, Astrononion

centroplax, Gyroidinoides sp.4 and the arenaceous form Vulvulina
Sp. Larger foraminifera, including Lepidocyclina sp. were not

reported. The large costate "Uvigerina'" sp.9 and Uvigerina
Sp.lo were first reported at 3000 feet, There is a gradual
increase in arenaceous forms down the section., Haplophragmoides
8pp. (including H. rotundata) are common below 3300 feet. For
the above reasons the top of Zonule G. was placed at 3000 feet.
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Below 3700 feet, there is a marked decline in
élobigerinoides Spp. and a predominance of Globigerina
woodi. Globorotalia cf. miozea is present below 3700 feet.
These factors strongly indicate Zonule H.

(d) Oligocene: L4300 to 4510 feet.

A thin development of Zonule I is present between L300
and 4510 feet. Such Oligocene planktonic species as Globigerina

euapertura, Globorotalia opima and G. extans are present.

(e) Lower Oligocene - Uppermost Eocene: L4510 to
L 800 feet,

The highest appearance of Globorotalia testarugosa is

recorded at 4510 feet which is within the calcareous section,
some 30 feet above the incoming of sand in the cuttings.
G. testarugosa is the index species of Zonule J and its upper

range is very consistent., Jenkins (1960) first reported it
from the basal 30 feet of the Lakes Entrance Formation marls
(i.e. 30 ft, above the "Greensand"). I have shown a similar
range in other wells.

At L4800 feet Glogigerina linaperta and G. angipora
suggest an upper Eocene age and the presence of Zonule K,

F 3

(ii) LOWER TERTIARY (2 PALEOCENE): L4800 to 6500 feet.

The upper Eocene fauna, Zonule K is probably at the
Eocene/Oligocene boundary and is equivalent to Carter's (1964)
Faunal Unit 3, Globigerapsis faunas were not found in this
section and thus Carter's upper Eocene Faunal Units 1 and 2

are absent, as they are in every Gippsland section (on and

off shore) I've examined. This strongly suggests that there
was very little marine influence in upper Eocene sedimentation
in the Gippsland Basin. There is no evidence of marine sedi-
mentation during the lower and middle Eocene,

Core No.6 (4891-4921 feet) contains a sparse fauna of
Small planktonic specimens. Poor preservation makes this
faung perplexing. One species could be poorly preserved
Juvenile Globorotalia cf. miozea and thus the result of mud

contamination penetrating the porous sandstone core, G, cf,

hiozea does not range below Zonule I. On the other hand,

this Species could be Globbrotal;g pseudomenardii and specimens

Compare closely with my western Victorian material, McGowran
bf(l965) regards G. pseudomenardii as being an upper Paleocene
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species in western Victoria, whilst Berggren (1965) and
others demonstrate that this species is restricted to, but
does not reach the top of, the upper Paleocene of the Gulf
Coast (U.S.A.) and the Caucasus (U.8.8.R.). Other species
present in core 6 are stratigraphically nondescript., On the
whole, the material cannot be taken as concrete evidence of

a Paleocene age, especially as morphologically convergent

forms to G. pseudomenardii (e.g. G. cf. miozea and G. menardii)
are present higher in the well and are noted as rotary cutting

contaminants,

(iii) UPPER _CRETACEQUS: 6500 to 7267 feet.

Core No.1l2 (7237 to 7267 feet) contains sporadic and
sparse faunas of arenaceous foraminifera, including Ammobacu-
lites goodlandensis, A. fragmentaria, A. subcretacea, Ammodiscus
sp. (non A. parri), Bathysiphon sp., Haplophragmoides paupera,
H. sp. B of Taylor 1964 and Reophax sp. Calcareous species ’
are extremely rare, consisting of single specimens of Nodosaria
alternistriata, Lenticulina navarroensis, Nonionella sp. and a
buliminid. Most of these species make their first appearance
at 6500 feet.

4

Specifically the fauna cogtains elements of the Upper
Cretaceous faunas of western Victoria described by Taylor (1964).
Detailed work on the western Victorian Paleocene arenaceous
faunas by Taylor (1965a and manuscript) shows subtle differences
between the Upper Cretaceous and Paleocene arenaceous faunas, in
that:

UPPER_CRETACEQUS PALEQCENE

(Senonian) (mid to upper)

Ammobaculites goodlandensis replaced by - A, expandus
A. subcretacea " " - A, midwayensis
Ammodiscus sp. " " -~ A, parri

Haplophragmoides spB. becomes very rare
and is replaced by- H. complanata

Fig.l shows the distribution of Haplophragmoides faunas
in western Victoria and their distributions are related to
diagnostic planktonic species. The above data certainly indi-
cates an Upper Cretaceous age for core 12 faunas and suggests
that they represent the uppermost Cretaceous (i.e. Senonian to
? Maastrichtian). The presence of Haplophragmoides paupera
(= H. sp.A of Taylor 1964) and Ammobaculites subcretacea pre-

~ ¢ludes a Turonian age.
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The rare calcareous species confirm the age determina-—

tion, as neither Nodosaria alternistriata and Lenticulina
navarroensis are reported in the western Victorian Paleocene

vy McGowran (1965) or Taylor (manuscript).

? UPPER CRETACEQUS: 7267 to 8485 feet (T.D.)

No new faunas were reported below 7267 feet, but in all
probability this is within the Upper Cretaceous.

DEPOSITIONAL HISTORY:

The oldest fauna in this section is designated as
uppermost Cretaceous. This predominately arenaceous fauna
is sparse. Analagous faunas are euryhaline, living today in
lagoons and estuaries where there is a high coastal run-off,
resulting in diluted, muddy sea water, which is deleterious
to most calcareous foraminifera. Taylor (1964) discusses a
similar environment in the Upper Cretaceous Paaratte Formation
of western Victoria., Coal deposits associated with these
Upper Cretaceous sediments support the contended lagoonal and
estuarine environment, Ingressions of sea water are obviously
sporadic, The sedimentary sequence could be best defined as

i

paralic,

&5 At this stage no comment can be made on Paleocene deposi-
ion,

Both the Upper Cretaceous and the ? Paleocene faunas
would have been the result of sporadic ingressions onto
coastal lowlands from the continental shelf. These ingressions
can not be regarded as transgressions as they are short-lived
and are by no means wide-spread. However a definite trans—
gression was initiated in the uppermost Eocene and deposition
continued to at least the upper Miocene. The facies sequence
is broadly similar to that described for the Gippsland Shelf
No.1l sequence by Taylor (1965b), with the exception that there
1s no hiatus in the lower Miocene of the No.4 sequence. During
the lower Miocene there was gradual deepening and the early
riddle Miocene deposition (Zonule E) was in deeper water than
the No.1 sequence, where deposition had just recommenced after
the lower Miocene hiatus.
GEOLOGICAL SETTING :

Vhen comparing the Mid-Tertiary sequence of Gippsland
Shelf No.1, No.2 with Gippsland Shelf No.4, it is apparent
that the No.l4 well is structurally unrelated from the former
: two wells in that:
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There is no hiatus in the lower Miocene in
No.l4.

‘The top of the middle Miocene appears to
form a horizontal surface between No.l and
No,2 at the 1700 foot level. This surface
is some 500 feet higher in No.lL.

In none of the wells does there appear to be a hiatué
between the calcareous sequence and the underlying sandy
sequence, In No,2, No.3 and No.4 wells the lowermost Oligocene
zonule J fauna is present in the basal 30 feet of the Calcareous
sequence as well as in the top of the sand., This situation can
be directly correlated with the Lakes Entrance area where Zonule
J is in the basal 30 feet of the Micaceous Marl Member of the
Lakes Entrance Formation and the top of the Greensand Member of
the Lakes Entrance Formation.,

The possibility of upper Paleocene sediments below
L4800 feet is of particular interest, as above L4800 feet to
L4510 feet uppermost Eocene to lower Oligocene faunas are
present., If this Paleocene age is substantiated, then there
must have been a depositional break at L4800 feet.

I have already reported a §parse Cretaceous foramini-
feral fauna in Holland's Landing bore (Bengworden South No.l),
although this determination was disputed on palyonological
grounds (refer also Hocking and Taylor, 1964). The faunas in
Gippsland Shelf No.l4 are also sparse but do provide concrete
evidence of marine influence during the Upper Cretaceous in the
Gippsland Basin., ' In terms of Hocking and Taylor's (l.c)
structural Givision of the Gippsland Basin, Holland's Landing
bore is within the Lake Wellington Trough of marine Tertiary
deposition. This trough trends south east and Gippsland Shelf
No.4 is within this trend., Taylor (196L) found that the Upper
- Cretaceous marine sedimentation trended from the south east in
western Victoria, Thus it is suspected that the Lake Wellington
Trough may well have been effective during the Upper Cretaceous
88 well as during the mid-Tertiary, the magnétude of the Upper
Cretaceous "down-warping"” may have been minute as only marine
ingressions in two localities have as yet been noted.

ﬁ/
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VICTORIAN ‘CYCLAMMINA FAUNAS’ Main ~t : 15

LA TROBE No.{ BORE SECTION (depths in feet from S.L=+102")
900" 800° 700° | 600° 500° 400
H. sp. B- l :

Haplophragmoides complanata

H. cf. incisa

H. paupera

H. . paupera

H. rotundata

Globorotalia chapmani
G. pseudomenardii

G. imitata
G. aequa

Paleocene calcareous foraminifera

middle to upper PALEOCENE

LAANG No.1 BORE SECTION (depths in feet from S.L=+210")
28000  2700° |, 2600°  2500°  2400°  2300°  2200°

H. complanata
———

H. cf. incisa

H. paupera

H. cf. paupera

H. rotundata

Paleocene
calcareous foraminifera

Globigerapsis index

Hantkenina alabamensis

Pseudohastigerina micra

PALEOCENE » EOCENE —* OLIGOCENE

| BIOSTRATIGRAPHIC SERIES OF VICTORIAN Haplophragmoides FAUNAS
| I 1 [

S~ H. complanata

H. cf. incisa

H. paupera
<

N\_ H. cf. paupera

l

H. rotundata

Zonule B | Zonul
" onule A middle to upper I°“_'°" to upper
UPPER CRETACEOUS middle

(refor Taylor, 1964) PALEOCENE EOCENE tlDLIGOCENli.

MIOCENE

LEGEND: occurrence range inferred range

inf,
~Nlerrgy _,.
~ \,:’ﬁnl{y |

Flg,
C

1 - Stratigraphic distribution of Upper
’retaceous and Lower Tertiary Haplophragmoides
faunas in relution to diaghostic planktonic
faunas, iigure copied from Taylor (19654 ).
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= Marlin 1 Well history chart (figure-5

REMARKS =

DATE_CREATED
DATE_RECEIVED
W_NO
WELL_NAME
CONTRACTOR

CLIENT_OP_CO =

(Inserted by DNRE

from WCR)
10/04/66

w496
Marlin-1

Esso Exploration Australia Inc

Vice Govt Mines Dept)




PES02928

This is an enclosure indicator page.
The enclosure PE902928 is enclosed within the
container PE902927 at this location in this

document.

The enclosure PE902928 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

PE902928

PE902927

Cross Sections Before & After Drilling
GIPPSLAND

WELL

CROSS_SECTION

Cross sections Before & after drilling
Esso Gippsland Marlinl

W496
Marlin-1
ESSO
ESSO

Vic Govt Mines Dept)
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