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FOREWORD

Under the Petroleum Search Subsidy Act 1959-1961, agreements relating to
subsidized operations provide that the information obtained may be published by the Common-~
wealth Government six months after the completion of field work.

The growth of the exploration effort has greatly increased the number of subsidized
projects and this increase has led to delays in publishing the results of operations.

The detailed results of subsidized operations may be examined at the offices of
the Bureau of Mineral Resources in Canberra and Melbourne (after the agreed period) and
copies of the reports may be purchased.

In order to make the mainresults of operations available early, short summaries
are being prepared for publication. These will be grouped by area and date of completion as
far as practicable. Drilling projects and geophysical projects will be grouped separately.
In due course, full reports will be published concerning those operations which have produced
the more important new data.

This Publication contains a summary of data andresults of the drilling operation
undertaken at Flaxmans No. 1 in the Otway Basin, Victoria. The information has been
abstracted by the Petroleum Exploration Branch of the Bureau of Mineral Resources from
the well completion report furnished by Frome-Broken Hill Company Proprietary Limited.

J.M. RAYNER
DIRECTOR
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FLAXMANS NO., 1

SUMMARY OF DATA AND RESULTS*

SUMMARY

Flaxmans No. 1 Well was located within the south-eastern part of the Otway
Basin, approximately 20 miles south-east of Warrnambool, on the Victorian coast. The well
was drilled by Oil Drilling and Exploration Limited for Frome-Broken Hill Company Propriet-
ary Limited, to a total depth of 11,528 feet. Drilling commenced on 3rd May, 1961 and was
completed on 25th August, 1961. A full programme of logging, testing, and coring was
undertaken,

The well penetrated Miocene-Oligocene sediments to a depth of 2008 feet,
Eocene-Upper Cretaceous to 4833 feet, Upper Cretaceous to 6490 feet, Middle Cretaceous to
6876 feet, Lower Cretaceous to 7330 feet, and Lower Cretaceous - (?) Jurassic Otway Group
sediments to total depth of 11,528 feet.

Flaxmans No. 1 was drilled to test the hydrocarbon potential of the Tertiary and
Mesozoic sediments in a closed seismic structure. Sixteen drillstem tests and ten production
tests were undertaken but the maximum yield of 250 Mcf/D of gas from the interval 10,842 to
11,528 feet could not be maintained and the well was plugged and abandoned. Other possible
reservoirs tested in the well yielded only small amounts of petroliferous gas, probably from
solution in formation water.

The stratigraphic drilling operation at Flaxmans No. 1 was subsidized under the
Petroleum Search Subsidy Act 1959, from 4833 feet to total depth.

* Abstracted from: Well Completion Report, Flaxmans No. 1, South-west Victoria, by J.S.
Bain, Frome-Broken Hill Company Proprietary Limited, December, 1961.



General Data

Well name and number:

Location;

Name and address of
Tenement Holder:

Details of Petroleum
Tenement:

Total Depth:

Date drilling commenced:

Date drilling completed:
Date well abandoned:
Date rig released:
Elevation (ground):
Elevation (R.T.):
Status:

Cost:

Drilling Data

Drilling Plant:
Make:
Type:

Hole sizes and depths:

Casing details:
Size (in.):
Weight (lb./ft):
Grade:

Setting depth (ft):

WELL HISTORY

Flaxmans No, 1

Latitude  38°33'S.
Longitude 142°46°E.

Frome-Broken Hill Company Proprietary Limited,
95 Collins Street,

Melbourne, Victoria.

Petroleum Exploration Permit No. 5, issued by the
State of Victoria.

11,528 feet
3rd May, 1961
25th August, 1961
8th November, 1961
8th November, 1961
206 feet
221 feet (datum for depths)
Dry hole; plugged and abandoned

£287,400

National-Ideal

55
25" to 76 feet
VA to 1045 feet

12 /4" to 7000 feet
8 3/4" to 11528 feet (T.D.)

13 ¥8 958 51/2
48 36 17
H.40 J.55 N.80
1038 6996 11,528



Logging and Testing

Ditch Cuttings:
Interval:

Coring:

Sidewall Cores:

Electric and other logging:

(Schlumberger):
Electrical Log:
Laterolog:
Microlog:

Sonic Log:

Continuous Dipmeter:

Gamma Ray Log:
Temperature Log:
Cement Bond Log:

Velocity Survey:

Drilling Time Log:

Formation Testing:

Ten feet from surface to total depth

Thirty-five cores were cut using a Hughes "J" Type
core barrel with both hard formation and soft form-
ation cutter heads. 474 feet were cored and 339 feet
10 inches (72%) recovered. Nine additional coreswere
taken with Reed PDD-BR wire line coring equipment.
64 feet 6 inches were cored and 39 feet 9 inches (61%)
recovered. A total of 538 feet 6 inches was cored
and 379 feet 7 inches (70%) recovered.

None

1038-11518 feet ( 8 runs)
1038-11514 feet ( 9 runs)
1038-11520 feet (10 runs)
6994-10121 feet ( 1 run)
3550-10694 feet ( 3 runs)
4500~ 7500 feet ( 1 run)
0-10326 feet ( 2 runs)
1000- 6996 feet ( 1 run)

Two surveys were run, the first at total depth of
7000 feet and the second at total depth of 10,000 feet.
Shots were taken at formation breaks and at selected
intervals in the open hole,

A Geolograph Continuous Time Depth Recorder was
used during drilling; time taken for each foot penetrat-
ed was recorded. A Drilling Time Log was drawn
up from the Geolograph charts.

Sixteen drillstem tests and ten production tests were
carried out, Production Test No, 1 conducted over
the interval 10,842 to 11,528 feet produced free
peiroliferous gas at a maximum flow rate of 250
Mcf/D with a small amount of condensate of 51.2°
A.P.L gravity at 60°F. Production could not be
sustained. No significant fluid was recovered in the
remainder of the tests.



GEOLOGY

Stratigraphy

The stratigraphic sequence encountered in Flaxmans No. 1 Well is shown in the

Table below:
Age Formation Depth Intervals Thickness
(feet) (feet)
Miocene-Oligocene Heytesbury Group 15~ 2008 1993+
Eocene-Upper Cretaceous Wangerrip Group 2008- 4833 2825
Upper Cretaceous Paaratte Formation 4833~ 5570 737
Upper Cretaceous Belfast Mudstone 5570~ 6490 920
Middle Cretaceous Flaxmans Beds 6490~ 6876 386
Lower Cretaceous Waarre Formation 6876~ 7330 454
Lower Cretaceous - Otway Group 7330-11528 (T.D.) 4198 +

(?) Jurassic

Heytesbury Group (Miocene-Oligocene): 15 to 2008 feet (1993 feet +)

Light grey to tan, porous, fossiliferous limestone to 520 feet, followed by medium
to blue-grey marl, becoming silty and glauconitic towards base.

Wangerrip Group (Eocene-Upper Cretaceous): 2008 to 4833 feet (2825 feet)

Dominantly medium to coarse-grained, light grey quartz sand and sandstone
interbedded with medium to dark grey, micaceous siltstone and minor dolomite.
Glauconitic towards base.

Paaratte Formation (Upper Cretaceous): 4833 to 5570 feet (737 feet)

Light grey, fine to coarse-grained sandstone interbedded and lensed with dark
grey, micaceous and carbonaceous siltstone and mudstone; dolomitic bands towards
base. Glauconitic in parts.

Belfast Mudstone (Upper Cretaceous): 5570 to 6490 feet (920 feet)

Dark grey, dense, micaceous, glauconitic mudstone; very fossiliferouswith some
plant remains. Ankerite concretions and stringers.

Flaxmans Beds (Middle Cretaceous): 6490 to 6876 feet (386 feet)

Limonitic sandstone and chloritic greywacke with limonite pellets and some
quartz grains. Glauconitic and carbonaceous in parts, with some pyrite.

Waarre Formation (Lower Cretaceous): 6876 to 7330 feet (454 feet)

Light grey, porous, quartz sandstone ranging from fine-grained to conglomeratic,
interbedded with dark grey, carbonaceous, micaceous, pyritic siltstone and mudstone.
Coal band from 7246 to 7270 feet.



Fig- 2
FROME-BROKEN HiLL CO. PTY, LTD.
FLAXMANS N° |
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Floxmans N°I.

FROME-BROKEN HILL CO. PTY. LTD..

GEOLOGICAL CROSS SECTION
BETWEEN PORT CAMPBELL N°2 and FLAXMANS N°1

By J.S. BAIN and S. BENEDEK

Port Campbell N°2.
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LEGEND
Miocene— Oligocene. Heytesbury Group. Upper Cretaceous Belfast Mudstone.
Uppg;acec,‘;%/a_ceous. "-.| Wangerrip Group. Middle Cretaceous. Flaxmans Beds.
Upper Crefaceous. F—] Paaratte Formation. Lower Cretaceous. i Waarre Formation.
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Otway Group (Lower Cretaceous - (?) Jurassic): 7330 to 11,528 feet (4198 feet+)

Light grey to greenish-grey, fine-grained, feldspathic sandstone and greywacke
interbedded with grey todark grey, carbonaceous, micaceous, mudstone and siltstone.
Coal fragments present.

The lithology of the section cut in Flaxman No. 1 Well was similar to that of the
Port Campbell structure, formation correlations being made without undue difficulty.

A correlation between Port Campbell Nos 2 and 3 and Flaxmans No. 1 wells is
summarized below. Figures in brackets refer to the depths of the various horizons below sea
level (all depths in feet). ’

Flaxmans No. 1 Port Campbell No, 2 Port Campbell No. 3

Thickness of Heytesbury Group
Top of Wangerrip Group
Thickness of Wangerrip Group
Top of Paaratte Formation
Thickness of Paaratte Formation
Top of Belfast Mudstone
Thickness of Belfast Mudstone
Top of Flaxmans Beds
Thickness of Flaxmans Beds
Top of Waarre Formation
Thickness of Waarre Formation
Top of Otway Group
Thickness of Otway Group

Structure

1993
2008 (-1787)
2825
4833 (-4612)

737
5570 (~5349)
920
6490 (~6269)
386
6876 (~6655)
454
7330 (-7109)
4198 +

1214
1230 ( -948)
3770
5000 (-4718)

810
5810 (~5528)
2100
7910 (~7628)
200
8110 (-7828)
404
8514 (-8232)
332 +

1519
1534 (-1324)
2369
3913 (-3703)

317
4230 (-4020)
378
Not present
4608 (~4398)
202
4810 (-4600)
722+

The Flaxmans structure was delineated by a seismic survey of the area between
Port Campbell and Warrnambool and by amarine seismic survey along the coast between these
two places.

Flaxmans No. 1 was drilled on the north-east trending Curdie Vale feature which
has structural and fault closure onthe north, Closure on the south was confirmed in the upper
formations by the marine seismic survey andis assumed to be present in the deeper horizons.
Dips determined from both the seismic surveys and the well, indicate that the well was probably
situated a little to the north of the crest of the structure. Cores within the Otway Group showed
evidence of fracturing and some minor faulting, and although no large scale fault appeared to be
penetrated, it may be that the well was in close proximity to a major fault.

Relevance to Occurrence of Petroleum

Testing in Flaxmans No. 1 showed the sands of the Waarre Formation and Paaratte
Formation to be water saturated with some minor dissolved gas; although the gas was wet,



there was no appreciable production from these zones. Core No. 25 (6902-6913 feet) exhibited
fluorescence and hydrocarbon odour but this was probably associated with the dissolved gas.

Three cores within the Otway Group (Nos 28, 34 and 43) exhibited fluorescence
and gave fairly good cuts with solvents. Core No, 43 (11,225-11,235 feet) had a thin slickensided
calcite surface on the top of the core with oil-stained quartz crystals within a vug on this
surface. Similar oil-stained quartz crystals were seen in the cuttings from 10,928 feet and
were probably also associated with calcite in vugs. Most of the cores within the Otway Group
were tight and had no effective permeability apart from fractures. The strong gas flow noted
while drilling at 11,388 feet was assumed to come from fracture porosity., Fractures with
calcite in-filling were present in the lower Otway Group sediments and often associated with
intervals from which gas was indicated on the gas detector. The fractured nature of this
reservoir was substantiated by Core No. 43 as mentioned above.

On test, the lowel(') zone from 10,842 to 11,528 feet, yielded free petroliferous
gas with a small amount of 51.2" A,P.L gravity condensate. Preliminary flow tests indicated
a volume of approximately 250 Mcf/D of gas. However, flow pressures on this zone decreased
to zero during extended flow periods and an accurate estimate of volume was not possible.
From the tests, it was deduced that the fractures within the interval 10,842 to 11,528 feet were
a part of, or in communication with, a reservoir of only very limited size.

Other tests carried out withinthe Otway Groupyielded a slight amount of solution
gas, but no appreciable formation water, and confirmed views that sands within the Otway

Group in Flaxmans No. 1 Well were tight and unproductive.

Porosity and Permeability of Sediments Penetrated

In general, sands of the Otway Group showed low porosity and no effective
permeability. The tight nature of the sands was confirmed on testing.

Sands of the Waarre Formation appeared to be generally dirtier than their
equivalents in the Port Campbell area and this was confirmed by analyses on Core No. 25
which showed a porosity of 22.1 to 22.9% and permeabilities varying from 126 to 139 millidarcys
horizontal and 112 to 250 millidarcys vertical. This is in marked contrast to the 23.6%
porosity and 4840 millidarcys permeability evident within the Waarre sands in Port Campbell
No. 3.

The Paaratte Formation and Wangerrip Group contained sands with porosities
and permeabilities similar to their equivalents in the Port Campbell area.

Contribution to Geological Concepts resulting from Drilling

Flaxmans No. 1 Well added considerably to the knowledge of the geology of the
Otway Basin,

The Belfast Mudstone and Waarre Formation were found to have a fairly wide
areal extent in the eastern part of the basin from Port Campbell to Warrnambool. It is
also apparent that the Flaxmans Beds are present in the deeper part of the basin separating
the Waarre Formation from the Belfast Mudstone. It appears that no major unconformities
are present from the Otway Group through the Waarre Formation and Flaxmans Beds up into
the Belfast Mudstone in the Flaxmans No. 1 Well.



It is apparent that the Otway Group sedimentsin the deeper part of the basin are
not so attractive as reservoirs as where the Otway Group is relatively high. This feature is
substantiated by the tight and dirty nature of the sands at Flaxmans No. 1 compared with some
of the sands in the Otway Group on the Port Campbell structure and also from bores on the
Warrnambool *"high". None of the Otway Group sediments in Flaxmans No. 1 appear to be
likely source rocks, lithologically, and if they are also of a freshwater nature, their chances
as sources are further decreased. The source of the petroliferous gas, recovered from the
bottom part of the hole, is not known.

REFERENCES
BAIN, J.S., and 1961: Well Completion Report, Port Campbell No. 3,
BENEDEK, 8., Victoria. Frome Report 7200-G-80, May, 1961
(Unpubl.).
BAKER, G., 1944: The geology of the Port Campbell District. Proc.

Roy. Soc. Vic., 56, (N.S.Pt.1).

FROME-BROKEN HILL 1964: Port Campbell No. 1 and No. 2 Wells, Victoria.

COMPANY PTY LTD, Bur. Min. Resour. Aust. Petrol. Search Subs. Acts
Publ. 18,

WEEGAR, A.A., 1960: Notes on the geology of the Otway Basin, South-west
Victoria. Frome Report 7200-G-66, July, 1960
(Unpubl.).
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occurrence in the Otway Basin. Frome Report 7200-
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ADDITIONAL DATA FILED IN THE

BUREAU OF MINERAL RESOURCES

The following additional data relating to Flaxmans No. 1, have been filed in the
Bureau of Mineral Resources, Canberra, and are available for reference:

(i) Well Completion Report, by J.S. Bain 23 pp.
Appendix 1: Palaeontological reports, by M.F, Glaessner, 19 pp.
1.C. Cookson, and P.R. Evans
Appendix 2: Analyses of fluid samples 4 pp.
Appendix 3: Core descriptions 11 pp.
Appendix 4: Formation testing 8 pp.
Appendix 5: Detailed lithological description 10 pp.
Appendix 6: Hole deviation 2 pp.

(ii) Daily drilling reports for period 3rd May, 1961 to 8th November, 1961.



(iii) Well logs including the following:

(2)

(0

(©)

(d)

(e)

®)

Electrical Log

it

[

o non

Run 1, 1038- 2819 feet (1", 5" =
Run 2, 2619- 4362 feet (1", 5" =
Run 3, 4162- 6344 feet (1", 5"
Run 4, 6143- 6903 feet (1", 5" =
Run 5, 6702- 6989 feet (1", 5"
Run 6, 6996- 9449 feet (1", 5"
Run 7, 9249-11231 feet (1", 5" =
Run 8, 10050-11518 feet (1", 5" =
Laterolog

Run 1, 1038- 2816 feet (1", 5"
Run 2, 2610- 4357 feet (1", 5"
Run 3, 4157- 5390 feet (1", 5"
Run 4, 5190- 6335 feet (1", 5"
Run 5, 6135- 6900 feet (1", 5"
Run 6, 6699- 6984 feet (1", 5"
Run 7, 6994- 7658 feet (1", 5"
Run 8, 7456- 9447 feet (1", 5"
Run 9, 9247-11514 feet (1", 5"
Microlog

Run 1, 1038- 2815 feet (1", 5"
Run 2, 2615- 4357 feet (1", 5"
Run 3, 4157- 5391 feet (1", 5"
Run 4, 5190~ 6343 feet (1", 5"
Run 5, 6140- 6900 feet (1", 5"
Run 6, 6140- 6986 feet (1", 5"
Run 7, 6994- 7660 feet (1", 5"
Run 8, 6994- 8135 feet (1", 5"
Run 9, 7934- 9446 feet (1", 5"

Run 10, 9242-11520 feet (1", 5"

Sonic Log
Run 1, 6994-10121 feet (1", 5"

Continuous Dipmeter
Composite log, Runs 1 to 3 (1.2"

Run 1, 3550- 5700 feet
Run 2, 3550- 5704 feet
Run 3, 6992-10694 feet

Gamma Ray Log

Run 1, 4500- 7500 feet (1", 5" =

100 ft)
100 ft)
100 ft)
100 ft)
100 ft)
100 ft)
100 ft)
100 ft)

100 ft)
100 ft)
100 ft)
100 ft)
100 ft)
100 ft)
100 ft)
100 ft)
100 ft)

100 ft)
100 ft)
100 ft)
100 ft)
100 ft)
100 ft)
100 ft)
100 ft)
100 ft)
100 ft)

100 ft)

100 ft)

100 ft)



(iv)

(g) Temperature Log

Run 1, 0- 6546 feet (1", 5" = 100 ft)

Run 2, 9950-10326 feet (1% = 100 ft)
(h) Cement Bond Log

Run 1, 1000- 6996 feet (1", 5" = 100 ft)

Dlustrations with Well Completion Report, Flaxmans No. 1:

(a) Stratigraphic column before drilling.

(b) Geological cross sectionbetween Port Campbell No. 3 and proposed Flaxmans
No. 1 Well

(c) Geological cross section between Port Campbell No. 3 and Flaxmans No. 1
Well.



PLATE

COMPOSITE WELL LOG SHEET

COMPANY FROME - BROKEN HiLL CO. PTY. LTD.

PETROLEUM TENEMENT  P.E.P. N°5 VICTORIA WELL NUMBER FLAXMANS N°I
STATE VICTORIA 4 MILE SHEET COLAC BASIN  OTWAY WELL STATUS ABANDONED

ELECTRIC LOG DATA RADIOMETRIC LOG DATA PERFORATIONS
LOCATION - LAT. 38°33's LONG. 142°46'E. RUN NUMBER | 2 3 49 [ ] i T 8 TYPE OF LOG GammaRay Al pertorations made with
ELEVATION- REFERENCE PT (RT) 221' AS.L. DATE 1 Moy "6l |19 vay 61 | 3 yun'6l 12 Jun 61 [200un el 23Ju1'61 |17 Aug 61 |24 Aug'61 RUN NUMBER i ] B e tonaity of dabo i1,
GROUND 206'AS.L. FOOTAGE LOGGED 1781 1743 2182 760 287" 2453’ | 1982’ 1468' DATE 5 Nov ‘61 FROM T0
LOGGED _FROM 2819’ 4362 | 6344' | 6903' | 6989’ | 9449 [n23f 1sig’ TOTAL DEPTH — DRILLER 528" [0, 380° li, 368"
DATE SPUDDED 3 MAY 1961 LOGGED TO 1038’ 2619' 4162"' 6143 6702’ 5996’ | 9249’ 10050" TOP OF LOGGED INTERVAL 4500' 11,366' i,3ve’
DATE DRULLING STOPPED 25 AUGUST 1961 TOTAL DEPTH-ELECTRIC LOG | 2820" 4363’ | 6345 | €904’ | 6990' | 9450’ | 1232’ | Iisi9’ BOTTOM OF LOGGED (NTERVAL 7500’ 1,341 1,351
DATE RIG OFF 8 NOVEMBER 1961 TOTAL DEPTH-DRILLER zaz7l 4587 6375 6913 7000 9448' | 1235" 1ei7' TYPE OF FLUID IN HOLE Brine i,230" 1,236'
TOTAL DEPTH DRILLER 11,528 feet CASING SHOE — ELECTRIC LOG 1038 6996 FLUID LEVEL | surfece 0,219 TREYTS
LOG 11,518 teat CASING SHOE - DRILLER 1038 iozs' 1038’ 1038’ 1038’ 6996' | 6996' | 6996' MAXIMUM RECORDED TEMERATURE i,178" 1, 184"
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