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BASS BASIN

T-19-P 1985

SUMMARY

SEISMIC INTERPRETATION PROJECT

Exploration Associates International of Houston was contracted by Bridge Oil
Limited, (Operator of the T-19-P joint venture), to conduct an interpretation
of the 1985 seismic program.

The aim of this project was to integrate the new 1985 data with the existing
interpretation in T-19-P in the hope of developing one or more drillable prospects.

The 1985 seismic program, which amounted to 404 kms of 120 trace 6000% data, was
recorded by Western Geophysical in April 1985 &processed by Western Geophysical
during May - July 1985 at their Singapore Digital Center. The data was made
available to Exploration Associates on July 26th, 1985 and the interpretation
completed on August 9th, 1985, the results of this interpretation were presented
to the Joint Venture at a Technical-Operating Meeting in Sydney on August 14th, 1985.

The Seal Lead was confirmed as a drillable prospect demonstrating four-way dip
closure at the top of the Eocene - Eastern View Coal Measures. The Seal Prospect
has mapped areal closure of 3000 - 4000 Acres with a maximum of 280 feet vertical
closure. It can be evaluated with at 5200 foot well.

Introduction

I

The main purpose of the 1985 seismic program in T-19-P was to provide detail coverage
over the Manatee and Seal Leads.
The Manatee and Seal Leads flank the Central Graben of T-19-P which has been
recognized as the most prospective portion of T-19-P due to the presence of a
thick Eastern View Coal Measure section within the Graben.
This Graben is viewed as a potential sourcing area for hydrocarbons that might
migrate up dip into the Seal or Manatee structures.

The Manatee anomaly was originally recognized on seismic line PB-81-12, where a
strong reflector at 1.400 to 1.600 seconds dips westward below a major unconformity
overlain by east dipping reflections.

The anomaly area lies along the western margin of the main Early Tertiary and pre­
Tertiary Bass Basin depocenter and appears to be associated with a major basin
forming, down-to-the-east, growth fault.
Westward expansion of the prospective section is recognized. It lies both to the
east and to the west of the Mornington - King Island fault and has therefore been
influenced by the early rifting tectonics as well as the later movements of this
fault. Differential uplift, tilting, deformation and faulting caused the Manatee
area to be broken into several fault blocks.

The Seal Structure was originally recognized on a 1965 vintage 1ine EB~3 which
indicated a pronounced NE-$W dip closure at top Eastern view draped over an ir­
regular, slightly faulted basement surface.
The Seal structure is located on a NE tilted fault block typical of the Northwest
Bass Basin. It lies upthrown on a large paleo-fault which represents the NE
boundary of the central Graben depoce~ter which trends NW-SE into T-19-P. This
depocenter plunges South-Eastward towards T-18-P and forms a natural migration ramp
into T-19-P.
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Horizon Identification

Regional horizon identification was established during mapping projects conducted
in T-19-P in 1984. Therefore, the 1985 program was tied into this control.
The only subsurface control in T-19-P is provided by the Konkon #1 well.
Utilizing a synthetic seismogram from Konkon #1, and lines PB-82-24 &PB-81-10
an accurate correlation into the 1985 grid was developed. The reliability of this
correlation is highest at Top Eocene shale &top P, asperopolus levels.
Reliability decreases at lower Eastern View and basement levels. Considerable ex­
pansion, (as compared to Konkon #1.) of the Eastern View section is noted in the
Manatee and Central Graben areas. Since this expansion occurs rapidly across
major faults it is impossible to correlate which units in Konkon #1, are involved.
It is probable that additional, older section is preserved in these expanded inter­
vals whose stratigraphic equivalants were not drilled in Konkon #1. Speculation
as to the lithology of these intervals involve regional projections.

Da ta Qua li ty

Data quality was overall very good and showed considerable improvement over earlier
data. The greatest improvement was in the area of multiple attenuation which was
especially helpful in resolving the true thickness of secVion in the Central Graben.
Previous data, plagued with multiples, did not convincingly resolve accoustic
basement within the Central Graben. The 1985 data defines accQustic basement on
lines BB-85-80, BB-85-78 &B8-85-62 as deep as 2.5 Sec within the Central Graben.
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Structural Framework - 1985 Seismic Program Area

The structural framework in the 1985 Seismic Program Area is dominated by two major
tectonic trends. (See Fig. 1).

1/ NW-SE trending tilted basement horst blocks dipping NE and faulted to the SW
dividing the area into a series of half-grabens.

2/ NNE-SSW Mornington King Island Fault trend.

The NW-SE trending tilted fault blocks are typical of the Northwest Bass Basin.
These faults developed during Cretaceous rifting and have a simil iar polarity
of faulting (down to the SW) in the Northwest Bass. In the Southeast Bass the
fault polarity is opposite, being down to the NE.

There are three major down to the SW faults in the T-19-P area of interest. One
to the NE of Konkon #1. One wh ich bounds the Sea 1 trend, and one wh ich bounds the
Penguin trend. The area between the Seal and Penguin trends encompasses the Central
Graben. The area between these faults are half-grabens which thicken to the NE and
wedge-out to the SW towards the controlling fault. The NW-SE horst trends abruptly
terminate against the NNE-SSW Mornington - King Island Fault System.

The Mornington - King Island Fault trend is parrallel to the Utransform" fault
system observed by the BMR in their regional studies in the Bass. These IItransform"
fau1ts or shear faults developed at right angles to the major rift faults and appear
to have offset the rift faults much like the transform faults which offset the
mid-ocean ridge spreading centers. The abrupt termination of the NW-SE horst
trends into the Mornington - King Island fault implies that there has been lateral
movement on the fault suggesting it may be a "relic" transform fault.

East - West seismic sections across the Mornington-King Island fault show very recent
vertical movement along the fault, and associated compressional and extensional
features. The Mornington-King Island fault appears to represent an ancient trans­
form fault which has been rejuvenated in recent times. The area to the west of the
Mornington-King Island fault (Manatee) has seen considerable (+2000 feet) upl ift
since the Eocene.

The Manatee structure is more closely aligned with the Mornington-King Island fault
and ;s bounded to the east by a narrow N-S trending graben related to extension along
the Mornington-King Island Fault.

The Seal Structure is located atop one of the NW-SE trending tilted basement blocks~

adjacent to the Central Graben.
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Discussion of Maps &Key Seismic Lines

Six Maps were constructed at 1:50.000 scale in the 1985 survey area:

1/ Top EVCM Structure (Seal)
2/ Upper EVCM Structure (Regional)
3/ 8ase EVCM Structure (Regional)
4/ Lower EVCM Structure (Manatee)
5/ Top EVCM - Upper EVCM Isochron (Seal)
6/ Upper EVCM - Base EVCM Isochron (Seal)

Five key-lines were chosen to define the structural style and illustrate the
Seal Prospect and Manatee Lead.

1/ BB-85-78 - Regional Section
2/ 88-85-62 - Regional Section
3/ 88-85-73
4/ BB-85-72
5/ 88-85-70

A/ Maps

Fig. 2
Fig. 3, Fig. 4
Fig. 5
Fig. 6
Fig. 7

Two regional maps were constructed over the entire 1985 survey area:

1/ Upper EVCM
2/ Base EVCM

The Upper EVCM horizon lies slightly below the Top EVCM horizon and appears to
correspond to the Upper M. Diversus. Unconformity.

The Base EVCM horizon corresponds to accoustic basement throughout the Seal and
Central Graben area. To the west of the Mornington - King Island Fault, the Base
EVCM horizon represents the base of the reflective sequence and mayor may not be
basement.
The possibility of lateral movement along the Mornington - King Island Fault places
in question the accuracy of reliably correlating across the fault.

Whatever the case, the Base EVCM horizon is the deepest event mapped and best
displays the primary structural elements, prospects and leads.

The contour interval within the Manatee Area has been changed to 100 msec from
20 msec elsewhere on the map due to the steep dips observed at Manatee.

Locally, over the Seal Area three additional maps were constructed as follows:

1/ Top EVCM
2/ Isochron - Upper EVCM
3/ Isochron - Lower EVCM
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The Top EVCM map resembles the Upper &base EVCM map within the Seal Area and
defines four-way dip closure at the top of the EVCM.

The Upper EVCM Isochron shows a gradual westward thickening of the interval into
the Central Graben. This interval encompasses the major sandstone objectives at
Seal.

The Lower EVCM Isochron shows prominent thinning of the interval across the Seal
trend in a NE-SW direction suggesting drape over the NW-SE trending basement
titled horst block. A closed thin is developed offset to the southeast of the
present day structural closure.

Loca lly, over the Manatee Area a Lower EVCM map was constructed to ill ustrate the
prominent east dip in the Manatee Area. In the southern part of this map the
variation in the rate of east dip is due to drape of this horizon over the dif­
ferentially eroded unconformity surface cut down into the Manatee fault blocks.

B/Key Seismic Lines

Two regional lines were chosen to illustrate the structural style of the survey
area and show the relationship of the Manatee, Penguin and Seal structures to
the Central Graben.

Line 88-85-78 (Figure 2) shot perpendicular (NE-SW) to the grain of the tilted
Penguin and Seal harst block trends t illustrates the Central Graben and the
Eastern View Coal Measure section draping into and filling the graben. It is
apparent that section within the graben is not present on the surrounding up­
lifts. At the northeast end of the line, the Seal horst block is upthrown on
a large, buried basement fault. At the SW end of the line another large, base­
ment involved fault demonstrating almost one second of throw bounds the northeast
flank of the Penguin horst which trends NW-SE. Just to the west of this large
fault the Mornington - King Island Fault (MKIF) cuts through trending NNE-SSW.
The Mornington - King Island Fault shows reverse movement cutting up through the
Eocene. The EVCM section is considerably thicker on the upthrust side than the
sub-thrust side imp lying lateral movement on the faul t. Truncation of refl ectors
on the seafloor west of the MKIF indicates very recent movement.
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Line 88-85-62 (Figure 3) crosses the Central Graben in an (E-W) direction at an
oblique angle. 88-85-62 illustrates the Seal trend on the East end and the Manatee
feature on the West end. The MKIF cuts the profile at S.P. 880. Unlike B8-85-78,
the MKIF does not cut up through the EVCM section, but instead manifests itself
as an eastward dipping sharp flexure. On line 88-85-62 the MKIF cuts through a
narrow deep graben (Manatee Graben) which trends North-South.
Within this graben the EVCM section is 1.4 sec. thick as compared to Line 88-85­
78, where the EVCM is 400 msec. thick at the location of the MKIF. The shallow
basement and thin EVCM on 88-85-78 allows the basement movements to penetrate
shallower then on 88-85-62 where the basement movements along the MKIF are ab­
sorbed in the thick EVCM section.
The Manatee structure is upthrown on the west side of this narrow N-S trending
Manatee Graben that appears to be related to extensional transverse movement on
the MKIF. The East Manatee structure is upthrown on the east side of the Manatee
Graben. The genesis of the Manatee structure, which trends predominantly N-S is
probably related to early, rapid, movement on the MKIF. Aprominent unconformity
cuts down into the Manatee structure and the Upper EVCM is draped across this un­
conformity.
In profile, this draped section represents a half-graben fill thinning to the
west and thickening eastward towards the MKIF.

Figure - 4 is a set of profiles based on Line 88-85-62.
The Top profile is the present day structural configuration. The bottom profile
has been flattened on Top EVCM to eliminate the recent movement on the MKIF. The
flattened profile approximates the structural configuration at the end of Eastern
View deposition. Two primary observations can be made:

1/ The Manatee graben and the central graben are filled with a Lower EVCM section
which thickens towards the East with simil iar polarity.

2/ The area to the west of the MKIF has seen considerable uplift since the end
of EVCM deposition. Note the relative uplift of the Manatee feature relative
to the Central Graben.

Lines 86-85-73, 72 and 70 (Figures 5, 6, &7) cross the Seal Prospect and demonstrate
the four-way independent dip closure in the EVCM section. More discussion of the
Seal Prospect is contained in the section entitled Prospect &Lead Dis-
cussion. S.P. 140, Line 88-85-72 has been chosen as a location to test the Seal
Prospect.
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Prospect &Lead Discussion

AI Seal Prospect

INTRODUCTION

The Seal No.1 well, to be located at S.P. 140, line BB-85-72 is designed to test
an independent four way dip closure at the top of the Eastern View Coal Measures.
Drilling to a total depth of 5200 feet would provide an adequate test of Eocene
and Paleocene sands overlying economic basement composed of Lower Cretaceous
volcanics.

STRUCTURE

The Seal structure was originally recognized on a 1965 vintage line EB-3 which
indicated a pronounced NE-SW dip closure at top Eastern View draped over an ir­
regular, slightly faulted basement surface.
Seismic surveys recorded by Weaver in 1981-1982 and by Bridge in 1985 provided
enough additional infill and detailed coverage to allow for reliable mapping and
definition of a four-way dip closure.

The Seal prospect is situated on a SE plunging tip-tilted basement fault block.
The northeastward tilted fault block is controlled by a down to the SW fault which
bounds the Seal prospect to the SW. This fault shows considerable growth during
Eastern View deposition and forms a possible conduit for hydrocarbons migrating
from the deeper part of the basin.

Northeast - Southwest dip closure is well demonstrated on line 88-85-72. Critical
Northwest dip is well demonstrated on lines PB-82-21, BB-85-73 t and 88-85-71. The
structure shows good paleogrowth within the Eastern View section across the tip­
tilted basement fault block.

Mapping at top Eastern View Coal Measures indicates an areal closure of 3000-4000
acres and a vertical closure of 280 feet.

PROJECTED STRATIGRAPHY

Stratigraphic control for the Seal prospect is provided by the Konkon No.1 well t

located 24 kilometers to the northeast. Utilizing a synthetic seismogram from
Konkon No.1 and lines PB-82-24 &PB-82-10 an accurate correlation was developed.
The reliability of this correlation is highest at top Eocene shale &Top P.
asperopolus levels. Reliability decreases at lower Eastern View and basement
level s.

The Seal no. 1 well should encounter a section very simil iar to Konkon No. 1.
Prospective reservoirs of N. Aspersus and P. Asperopolus age (eocene) were drilled
in Konkon No. 1 Two individual sand bodies with thicknesses of 250 and 300 feet
were encountered. Sidewall cores taken within these sands indicated fair to good
porosity and permeability. These Eastern View sands are the primary objectives
at Seal. Secondary objectives are provided by lower Eocene and Paleocene sands.
Top seal is provided by the thick Eocene shale section (Demons Bluff) "/hich overl ;es
the Eastern View.
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REGIONAL SETTING

The Seal structure is located on a NE tilted fault block typical of the Northwest
Bass Basin. It 1ies upthrown on a large pal eo-faul t which represents the NE
boundary of the Central Graben Depocenter which trends NW-SE into T-19-P.
This Depocenter plunges south-eastward towards T-18-P and forms a natural migration
ramp into T-19-P. As much as 14000 feet of section may exi st in the Central
Graben in T-19-P. Geochemical studies in the Northwest Bass Basin indicade an oil
window between 9000 - 12000 feet. Although the Seal structure itself is not
within this oil window, 2 adjacent areas of the Central Graben are, and should be
generative. Migration paths are provided by the large faults bounding Seal to
the southwest, as well as along the SE plunging Seal trend.

It should be noted that an F.I.T. taken in Cormorant No.1 located 60 kilometers
SE of Seal recovered 20000 cc of 220 API oil at a depth of only 4922 feet. Ttl i s
occurance of live oil almost 3500 feet above the oil window testifies to the
vertical migration efficency of associated faulting. To a lesser extent, Vo11a
N. 1 encountered good shows of oil at 6000 feet or 3000 feet above the oil window.
Valla was also drilled on a structure with associated faulting and thick flanking
depo-centers.

At Seal, there is also a suggestion of additional section sub-cropping below a
prominent unconformity on the Northeast flank of the Seal structure within four
kilometers of the proposed drill site. Evidence of this is demonstrated on the
NE end of line BB-85-70 and line B-71-A-39S. Thicknesses of up to 9000 feet are
suggested.

Seal, although shallow appears to be surrounded on both flanks by areas of thick
section ranging from 9000 - 12000 feet.
Only one well, Konkon No.1 has been drilled in the area that currently encompasses
T-19-P. The Konkon structure was controlled by two seismic lines. Vintage 1966­
1967. It is at best a loosely controlled, extremely subtle structure, programmed
to test an interpreted closed wedge of Eastern View sediments on the flank of a
large SE plunging nose.

In addition to it's questionable trapping mechanism, Konkon No.1 was far removed
from the Central Graben Depocenter and showed no evidence of thick flanking section.
Migration paths to Konkon would have been primarily lateral, distant and complicated.

Although the Seal prognosis looks very similiar to the Konkon No.1 well, It's
regional setting is strikingly different due to it's proximity to the Central
Graben Depocenter.

Seal No.1 will represent a valid test of a closed top Eastern View structure and
will aid in determining the generative potential of the Central Graben.

RESERVES

Minimum - 2000 acres x 75 feet x 200 BOjAF ; 30 MMBO
Maximum - 4000 acres x 100 feet x 200 BOjAF; 80 MMBO
For Prognosis, see Figure - 8

For Line through drilling location (88-85-72) see Figure -6.
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PROGNOSIS

SEAL No.1

Location: Line 8885-72, S.P. 140
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Manatee Lead

1/ Introduction

The Manatee anomaly was originally recognized on seismic line PB-81-12, where
a strong reflector at 1.400 to 1.600 seconds dips westward below a major un­
conformity overlain by east dipping reflections.

The anomaly area 1ies along the western margin of the main Early Tertiary and
pre-Tertiary Bass Basin depocenter and appears to be associated with a major
basin forming, down-to-the-east fault.
Westward expansion of the prospective section is recognized. It lies both to
the east and to the west of the Mornington - King Island fault and has there­
fore been influenced by the early rifting tectonics as well as the movements
on this fault. Differential uplift, tilting, deformation and faulting caused
the Manatee area to be broken in several fault blocks.

2/ Structure

Based on the Pre-1985 mapping the Manatee anomaly was divided into two features;
the main Manatee structure lying to the west of the MKIF and the East Manatee
structure lying to the east of the MKIF.

Line 88-85-62 illustrates the East Manatee structure in profile view between
S.P.ls 840-720. The feature shows excellent E-W turnover, however data ac­
quired in 1985 fails to define north dip which is critical dip. East Manatee
appears to be a southward plunging, faulted nose. It's west bounding fault
forms the east side of the north-south trending Manatee Graben which is in­
terpreted to have formed during extensional transverse movement on the MKIF.

To the west of the MKIF lies the main Manatee structure. Four dip lines illustrate
the high amplitude, steeply dipping event that characterizes Manatee. (Lines
PB-82-25, B8-85-62, B8-85-79 and PB-81-12). Each of these lines showapprox.
400 msec. of west dip below a major unconformity. Above this unconformity,
dips in the Upper EVCM are to the east. The structure appears to have been formed
during a very rapid westward rotation of the Manatee fault block.
This rotation was taken up on the two major faults which bound Manatee to the
east and west. The resulting high relief structure was rapidly eroded, and an
eastward dipping erosional scarp developed. The debris from this erosion was
dumped eastward into the Manatee Graben. This sequence of events was probably
triggered by a strong extensional movement on the MKIF which simultaneously formed
the Manatee Graben and the resulting Manatee structure. The erosional surface
above the strong westward dipping event ;s irregular and demonstrates dif­
ferential erosion as if the section eroded is non-homogeneous, suggesting a
variation in lithology that controls the rate of erosion. The strong westward
dipping event that dips from 1700 msec. to 2000 msec. on BB-85-62 appears to be
more resistant than the section immediately above, which has been cut back
further by erosion.
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This differential rate of erosion suggests that the strong reflector may represent
a resistant sandstone body and the overlying section a less resistant shale.

Two strike lines were shot in 1985 to define south closure on the Manatee structure
(BB-85-51 &85-53). Line 8B-85-53 ties the four dip lines mentioned above and
confirms that th~ strong westward dipping event is the same event from line to
line, however only a minor amount of south-dip is present on this line with the
bulk of the dip being north. This suggests that Manatee is a northward plunging,
westward tilted block. In fact, Manatee appears to represent 2 mirror image of
East Manatee with each feature flanking the Manatee Graben, and dipping and
plunging in opposite directions. The limited amount of south dip on BB-85-53
reduces the potential areal closure of Manatee to about 1000 Acres. It may have
as much as 100 msec. of vertical closure against the bounding fault. If some of
the cross-faults in the Manatee area were sealing on the down thrown side, the
areal closure could be larger.

3/ Projected Stratigraphy

Since the Manatee tilted fault block is surrounded by major faults and lies below
a prominent unconformity it is impossible to directly correlate its stratigraphy
to any well control. One can only speculate on the age of the section. The
prominent unconformity bears a resemblance to the prominent unconformity ob­
served on seismic sections in the Duroon Area at the opposite (SE) end of the
basin. At Duroon No.1, this unconformity is of Mid-Upper Cretaceous age. Below
it lies Upper Cretaceous (C. triplex A. distocarinatus) shale followed by the
Lower Cretaceous.
It is likely that the rocks within the Manatee structure are within the Lower
EVCM and are probably of Cretaceous age (possibly Lower Cretaceous). The
differential erosion on the unconformity surface suggests a variation in lith­
olgy between a more resistant sandstone and less resistant shale.
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Conclusions

The results of the T-19-P, 1985 Seismic survey have confirmed the existence.
configuration and depth of the Central Graben in T-19-P. As much as 2.5 seconds
of section is present within the Central Graben in T-19-P.

The Seal Lead was confirmed as a drillable prospect demonstrating four-way dip
closure at the top of the Eocene - Eastern View Coal Measures. The Seal Prospect
has mapped areal closure of 3000 - 4000 Acres with a maximum of 280 feet vertical
closure. It can be evaluated with a 5200 foot well.

The Manatee Lead has been downgraded due to it's limited areal extent. however the
new data has confirmed that the strong west dipping events observed on earlier
shooting (lines -81-12 &82-25) are not spurious data or diffractions but rather
represent real sedimentary section. The age and 1ithology of the section at
Manatee is speculative.
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