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WELL SUMMARY SHEET

PEP 108 OTWAY BASIN

IONA # 1 - BEACH PETROLEUM

STATUS: Completed and Suspended
as a Gas Well.

HOLE SIZE: 123" to 247m
84" to 1490m

LOCATION

ELEVATION
SPUDDED

RIG RELEASED:

Lat  38° 34' 30.46"S
Long 143° 01' 57.33"E
Seismic - SP 235; OB 81A C-62

126.5 G.L. 131.4m KB.

22.30 hrs 6 March 1988
17.00 hrs 23 March 1988

CASING SHOE: 95/8" to 243.5m RIG GDSA Rig 2,Superior 700E

54" to 1480.6m
ROCK UNIT KB SS  THICKNESS  ROCK UNIT KB SS THICKNESS
PORT CAMPBELL LMST surface + 126.5 39 BELFAST 1237 -1105.6 38.5
GELLIBRAND MARL 39 + 92.4 163 WAARRE Unit D 1275.5 -1144.1 23.5
NARRAWATURK MARL 202 - 70.6 78 Unit C 1299 -1167.6 29
MEPUNKA SST. 280 - 148.6 55 Unit B 1328 -1196.6 38
DILWYN FORM 335 - 203.6 206 Unit A 1366 -1234.6 15.5
PEMBER MEMBER 541 - 409.6 69 EUMERALLA 1381.5 -1250.1 108.5+
PEBBLE POINT FRM. 610 - 478.6 50 TD (DRILLER) 1490 -1358.6
PAARATTE FORM 660 - 528.6 345 TD (LOGGER) 1487 -1355.6
SKULL CREEK 1005 - 873.6 132.5
NULLAWARRE 1137.5 -1006.1 99.5

LOGS: DLL-MSFL-SP-GR; BCS-GR; SLD-CNS-GR; CIS; FED; CBL-GR; MUDLOG.

TESTS: DST # 1 1292.6m - 1305.5m Flowed at 8.1MMCFD

SFT @ 1406.6, 1390, 1370.5, 1342.5, 1337.5, 1336, 1324, 1321.
1211.5, 1188 - Sample rec: 1324m.

5, 1316, 1306,

CORES: 1305.5 - 1314.5m 100% rec.
48 SWC (41 recovered 1 misfire 6 empty)
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SUMMARY

.‘ Iona No. 1 was the second of a three well, drilling programme in the Otway
Basin. Located in PEP 108, the well represented the final farmin commitment for

Bridge 0il Limited to earn a 50% equity in the permit.

Participants in the well were, Beach Petrolum N.L., (Operator) and Bridge 0i1l

Limited.

The well was located 10 km. north of Port Campbell and 50 km. southeast of

Warrnambool. -

The prospect was a seismically defined fault block culmination immediately on
. the upthrown side of the Sherbrook Trough. Roll over was present at beth near

top Upper Cretaceous and near base Upper Cretaceous horizons.

The principle target horizon was the near base Upper Cretaceous Waarre Sandstone,
secondary targets included the Lower Tertiary Pebble Point Formation, the Upper

Cretaceous Timboon Sandstone Member and the Nullawarre Greensand Member.

Drilling commenced on the 6th March, 1988 and reached a total depth of 1490m
(KB) on the 17th March, 1988.

A conventional open hole drill stem test was run over the interval 1293m -
. 1305m, which flowed at 8.1 MMCFD and several SFT intervals were tested. A
conventional core was cut over the interval 1305.5m - 1314.5m, with 100%

recovery and 48 SWC's were shot.

At total depth, the following wire line logs were run:
DLL-MSFL-GR
BCS-GR
SLD-CNS-GR
CIS
FED

. CBL-VDL-GR-CCL
Iona No. 1 was completed and suspended as a potential gas well. The rig was

released on the 23rd March, 1988.
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CONCLUSIONS

The following conclusions can be drawn from the drilling of Iona # 1.

1.

GENERAL STRATIGRAPHY

Narrawaturk Marl.

The Narrawaturk Marl displays a predominantly argillaceous nature and is
distinctly less calcareous at Iona # 1 than in other wells driiled in the

€

Port Campbell Embayment.
Pebble Point Formation.

The gamma-ray log displays a high gamma ray at the base of the Pebble Point,
a coarsening upward sequence to a well developed medial sandstone and an
upper Pebble Point characterised by a fining upward sequence toward the
basal Pember Mudstone Membér. This is typical of a "type 2" response

(Buffin, 1987, Port Campbell Embayment Study #1).
Nullawarre Greensand Member.

The Nullawarre Greensand is present at Iona #1 confirming its extension east
of the Port Campbell Anticline. It becomes finer with depth and exhibits a
downward increase in glauconitic content. Selected Formation Tests (SFT's)

established that it is a tight sandstone having poor reservoir character.
Belfast Mudstone/Waarre Unit D (Flaxmans)

The combined thickness of these predominantly argillaceous units results in
an adequate seal for the underlying hydrocarbons contained within the

underlying Waarre Unit C sandstone.

Unit D may represent a transgressive sequence or flooding surface at the

top of a tidal channel inlet delta as the channel sands Unit C are overlain
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by organic shales and sands of the transgression. This is due to either a
sea level rise, or a deltaic "lobe switch". Unit D marks the end of an
active delta progradation, the coastal wave energy was probébly low as there

does not appear to be an erosional surface.
Waarre Unit C

The Waarre Unit C was extensively cored and tested, (Fig. 1). Unit C is
present, as predicted, displaying a well developed reservoir sandstone and

<

exhibiting excellent porosity and permeability.

The basal 9m interval of the unit coarsens upward and is overlain by 20m
of clean ccarse grained sandstone with cone major distinctive shale band.
Similar characterisitic log responses have been noted throughout the

embayment within the Unit C sandstone body eg. Norih Paaratte #1.

The basal sandstone unit represents a mouth bar deposit coarsening upward to
a channel facies of the upper sandstone unit. The shale band may represent
an interdistributary bay deposit or tidal flat deposit resulting from

lateral channel migration.

The shale is not recognised as having extensive lateral coverage and does
not appear to act as a permeability barrier. Pressure data within the gas
sands suggests hydrocarbon communication throughout the Unit C sandstone

body.
Waarre Units A and B

Unit B is characterised by a predominant siitstone/shaie sequence, one
major medial sandstone body is identified. The sandstone is fine grained,
moderately hard ‘and has poor visual porosity due to the well developed

calcareous cement.
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Unit A consists of a fining upward sequence with a high resistivity peak
that may represent a thin limestone bed, overlying the Eumeralla

uncomformity.

SFTs performed within the sandstones of Unit A and B infer a water wet

sandstone.
Eumeralla Formation

The upper (1381.5-1411m) Eumeralla Formation may represent a sequence of
reworked sediments being a lithic sandstone rather than more typical

ciaystone. High gas readings (greater than those recorded in the Waarre
Unit C) were recorded at 1374m and at 1405m possibly representing a lower

gas leg.

Selection Formation Testing over the sequence failed to establish a gas zone
and suggested the seduence was tight. It is felt a complete understanding
of the lithology was not established, the gas readings may result from a
number of thin interbedded sandstone beds not easily identified by the

conventional Togging tools in the well.

MINERALOGY

X-ray diffraction analysis of sediments from Iona # 1 was used to identify

clay minerals characterisitic of the various stratigraphic units.

PALYNOLOGY

Palynological studies confirmed a number of hiatuses at:

a) Top Dilwyn - Basal Nirranda (Mid and Late Eocene missing).
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b) Top Waarre Unit D - Basal Belfast (0. porifera zone missing).

c) Top Eumeralla - Base Waarre Unit A (Cenomanian missing)

A. distocarinatus is not observed at Iona # 1, implying a younger Waarre

Formation.

Age dating the upper most Paaratte "Timboon Member" and basal Pebble Point
is contentious. Based on the distinctive log character the Cretaceous -

Tertiary boundary is placed at 660m, thever palynological studies infer a
higher Cretaceous boundary within the charactieristic basal Tertiary shales

normally attributed to the Pebble Point Formation.

SOURCE

The Eumeralla sediments penetrated by the bit were marginally mature for oil
and immature for gas. A geochemical evaluation of 0il shows observed in
sidewall cores from this formation suggest a higher plant source, deposited
in oxic conditions. The samples of o0il were not biodegraded, nor had they

undergone any water washing.

Gas entrapped within the Waarre Unit C sandstone is assumed to be sourced

from deeply buried Eumeralla sediments.
MIGRATION

Migration probably occured along the Sherbrook Fault Zone. It is assumed
deeply buried Eumeralla sediments are mature for gas generation and
entrapment has occured within the first strutural culmination on the

upthrown side of a major conduit.



ENTRAPMENT

Possible entrapment of oil within the Iona structure is observed within the

uppermost and lowermost sections of the Waarre Unit C sandstone body.

An MSFL "anomaly" over the uppermost 2m of the Unit C sandstone is coin-
cident with a zone of fluoresence. These two features could imply initial
0il entrapment with Tater flushing by gas so that only a residual oil is now

observed.

€

A minor o0il leg may be present beneath the gas cap, however, substanial oil
entrapment is not possible in the now almost fully gas saturated structure.
This fact is confirmed by log analysis within the basal zone of the Unit C

sandstone.

REGIONAL SIMILARITIES

A number of regional similarities were noted between log, core and
Tithological data obtained from the Port Campbell Gas Fields and data from
the newly discovered Iona gas field. These similarities confirm the
depositional environments and facies observed throughout the Port Campbell

Gas Fields extend east toward the Iona region.
SEISMIC

Post drill seismic data indicate that the pre-dill top Dilwyn is in fact top

Mepunga Sandstone.

The Waarre Formation initially mapped as an upper peak is represented by a

lower peak in a charteristic peak-trough-peak sequence.

The Pebble Point Formation is generally difficult to identify accurately
when attempting to pick and successfully map the correct seismic horizon
throughout the Port Campbell Embayment. This was the case at Iona #1 where
the pre-drill seismic pick did not coincide with the post drill geological

formation top.
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RECOMMENDATIONS

With a sucessful gas discovery at Iona # 1 the following recommendations should

be considered for continued future success and development throughout the

region.

1. Define and delineate with additional seismic surveys similar "Iona-type"
structures:
a) To the east of the Port Campbell Gasfields along the upthrown

side of the Sherbrook Fault Zone.

b) To the west of the Port Campbell Gasfields along the upthrown side

of the Boggy Creek Fault Zone.
These structures should be matured for drilling.

2. Develop the depostional model of the Upper Waarre in an attempt to predict
confidently the location of good reservoir Waarre Unit C sandstone bodies.
This should include an attempt to core the entire Waarre Unit C in a future

well.

3. Determine the presence of "reworked Eumeralla" sediments. Coring the upper-
most Eumeralla may determine if the Upper Eumeralla sediments‘are a series

of thin fine grained interbedded sands with potential o0il and gas entrapment.

4. Attempt to establish a regional Rw. Testing has been unable to recover
Waarre Formation water, to date Rw values for log analysis have only been

estimates.

5. If gas has filled the initial structures immediately on the upthrown side of
the major fault zones, oil may be present updip to the north. Structural
features immediately updip from the gas accumulations should be defined and

drilled for both their o0il and gas potential.
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1. INTRODUCTION

Iona No. 1 was drilled in the Port Campbell Embayment of the Otway Basin.

The Otway Basin is an east-west trending trough extending from Cape Jaffa in
South Australia to the King Island - Mornington Peninsular Ridge. The basin
contains up to 8000 metres of Tate Jurassic to recent sediments and has an

areal extent of 105000 square kilometres.

The well was designed to test the hydrocarbon prospectivity of the near base

Upper Cretaceous, Waarre Formation.

The prospect was seismically mapped at "near top Dilwyn", "near top Pebble
Point" and "near base Upper Cretaceous". Seismic interpretation mapped the
Iona prospect as a fault block feature, the structural culmination was
formed by rollover into the Sherbrook Fault Zone to the south, and into a

fault zone to the north.

Anticipated source rocks, the Belfast Mudstone Member and the Eumeralla
Formation, would be mature for hydrocarbons on the downthrown side of the
Sherbrook Fault Zone. Vertical migration is proposed along the Sherbrook
Fault Zone. Seals are formed vertically by the overlying Belfast Mudstone

Member and laterally by the argillaceous Eumeralla Formation.
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WELL HISTORY

2.1 Location (see Figs. 3 & 4)

2.2

Co-ordinates:

Gephysical Control:

Real Property Description:

Property Owner:

General Data

Well Name and Number:

Tenement:

Operator:

Participants:

Latitude 38° 34' 30.46" S

Longitude 143° 01' 57.33" E

Line 0B81A-C62
Shotpoint 235
Beach Petroleum N.L. 1981

Curdie Seismic Survey (Reprocessed)

Parish of Paaratte
Shire of Heytesbury

County of Heytesbury

J. & G. J. Bognar

S. Meek

Iona No. 1

PEP 108

Beach Petroleum N.L.
Level 7, 345 George Street,
SYDNEY NSW 2000

Beach Petroleum N.L.

Bridge 0i1 Limited
Westpac Plaza,
60 Margaret Street,

SYDNEY  NSW 2000
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Elevation: Ground Level  126.5m AMSL
Kelly Busing  131.4m AMSL
(Unless otherwise stated, all depths

refer to KB).

Total Depth: : Driller 1490m

Wire Line Logger  1487m

Dri]]ihg Commenced: 6th March, 1988 @ 22.30 hours
Total Depth Reached: 17th March, 1988 @ 08.00 hours
Rig Released: 23rd March, 1988 @ 17.00 hours

Orilling Time to Total Depth: 10.4 days

Status: Completed and suspended as a gas well.

Drilling Data (Refer to Appendix 1 and Fig. 5)

2.3.1 Drilling Contractor

Gearhart Drilling Services Pty. Ltd.
5 Westcombe Street,

DARRA QLD 4076

2.3.2 Drilling Rig

G.D.S. Rig 2, Superior 700E

2.3.3 Casing and Cementing Details

Conductor

A 16" conductor pipe was set at 9.5m KB.



Top Cement - Surface

Well Head - see Figure 7
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'
11T
4 I
| |4
4 EV
%
BRE?
COMPLETION BRINE ]
1LY
CEMENT. rgulif
111
Uil
4111
OPEN HOLE——] ;._j
TUBING 2%" G
U1 H]
AL
|
45 :f
V:. :,
felt
SEE%Y
y:_ 14
A
i
M A
' 1
15kes
i
' W
— i
T HH
JaaR%
: | Jalst
see Figure 6 _——» ,iﬁ“
| 1
L_ B
—_——
1
Y
f':.-;}

G.L.-126-5m

9% Casing at 243-52m
12 Y4' Open Hole 247m

Top Cement 450m

SLIDING SIDE DOOR 1260-25m
PACKER 1270-91m
WIRE LINE ENTRY GUIDE 128314m

PLUGGED BACK TOTAL DEPTH 1455:7m
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FIGURE 5

Beach Petroleum NL
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WELL COMPLETION DIAGRAM

AUTHOR : A.BUFFIN

DATE : JULY 1988 DRAWN BY: L.N.

Drwg No. OT 404 F




Surface Casing

Size:

Weight and Grade:
Float Collar:
Shoe:

Centralizers:

Cement:

Cemented to:

Method:

Production Casing

Size:
Weight and Grade:
Float Collar:

Shoe:

16

9-5/8"

40 Tb/ft N8O

231.6m

243.52m

237.0m

219.0m

207.0m

Preflush:-

20 bbls fresh water

Lead:-

222 sacks of Class "A" cement with 57
bbls of water and 2.5% prehydrated gel.
Slurry volume 76.7 bbls at 12.8 ppg.

Tail:-

81 sacks of Class "A" cement with 10
bbls of water. Slurry volume 17 bbls,
at 15.6 ppg.

Surface

Displaced by 57.8 bbls mud

5

Nl

153 1b/ft J55
1456.19m
1480.57m



Centralizers:

Cement:

Cemented to:
Method:

Equipment:

17

1474m 1336.1m
1450m 1324m
1420.5m 1311m
1408.5m 1300m
1396.5m 1287.6m
1384.3m 1275.9m
1372.4m 1263.7m
1360.3m 1251.6m
1348.2m 1239.5m
Preflush:-

10 bbls water with MORFLO II and MFI
Lead:-

#1) 125 sacks of Class "A" cement with
37.8 bblsd 3% prehydrated gel mixwater.
STurry volume 49 bbls at 12.3 ppg

#2) 97 sacks of Class "G" cement with
29.5 bbls 3% prehydrated gel mixwater.
Slurry volume 38.2 bbls at 12.3 ppg

261 sacks of Class "G" cement with 31
bbls of water and 0.75% HALAD.

Slurry volume 53.5 bbls at 15.8 ppg.

450m KB.
Displaced by 113.7 bbls water
Halliburton, HT400 Truck
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Completion Details

Iona No. 1 was completed and suspended as a gas well,

(Figs. 6 & 7).

Prior to completion the well was displaced with NaCl completion

brine:-

9.3 ppg
11.5 pH

Inhibitor 303 , .

% ppb Sodium Sulphate

The completion tail pipe assembly was run in on 27/8" tubing and

hung off a tubing hanger installed at surface.

Major components within the completion assembly comprise:-
- An SSD (S1iding door) assembly set at 1259.43m-1260.25m.
- A packer for 54" casing set at 1269.68m-1270.9m
- An XN Nipple with Nogo at 1282.51m-1282.76m
- Wire line entry guide at 1282.87m-1283.14m.

The casing and tubing was pressure tested, the BOP'S were

nippled down and a Christmas Tree assembly installed at the

surface.

Drilling Fluid (see Appendix 3 for details)

124" Hole (Om-247m)

The well was spudded in surface clays with fresh water. Within
the upper marls, lime and KC1 were added to reduce hydration and

produce flocculated mud.






