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Summary 23]-55(}(352
The Tasmanian Devil #1 exploratory well was drilled during this quarter
period by a partnership of Australian and American companies. No new
geophysical data was acquired during this quarter. A prospect definition
selsmic acquisition program is planned for the second quarter pericd of
1985.
The prospect area tested by the drilling of an exploratory well is reviewed.
The drilling of the Tasmanian Devil #1 well is summarized.
The well results in terms of lithostratigraphic units are listed.
Results of palynological zonation, source rock evaluation, petrographic !
studies are described.
A geogeismic profile is enclosed in order to 1llustrate the stratigraphic
and structural conditions at the Tasmanian Devil #1 well location as well
as the relationship of this well to the basinward section found to the
northwest in the Pelican #1 well,
The gravity and magnetic expression of the volcanlcs found in this

well are reviewed at the local and regional level.
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Introduction

The Tasmanian Devil #1 exploratory well was drilled during this quarter
period by a partnership of Australian and American companies.

The results of a palynological zonation, source rock evaluation, petrographic
description, seismic-stratigraphy study as well as magnetic and gravity
profile modeling of the well data are reviewed and reconciled with the
anticipated section as predicted by the seismic investigation of this prospect

area.
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The Tasmanian Devil prospect was originally recognized on the old seismic
line B-69A-1 and B~71A-65 as a major tilted fault block bounded to the
southwest by a down-to-the-~coast normal fault.

The nearest well is the Pelican #4 located some 31 miles to the northwest.
Further to the northwest is the Pelican #1 well located some 33 miles away
from the prospect and to which it is tied by Weaver's seismic line WB-81-11
(See Figure l). A synthetic seismogram was constructed for the Pelican #1

_ well (See Figure 2). Other wells to the northwest do not add significantly
to the basic data base of the prospect area.
A geismic time structure map was constructed at the Oligiocene seismic .
marker horizon. At this level the prospect is an unfaulted domal feature. .
A seismic time structure map was also constructed at the top Eastern View
Coal Measures selsmic reflector level. This refletor was identified in the
Pelican #1 well and correlated as a relatively high amplitude event all the
way to the prospect area. At this map level, the prospect is a northeastward
tilted fault block controlled by a northwest trending normal fault.
A third seismic time structure map was constructed at the Lower M. diversus
_____ seismic marker horizon recognized in the Pelican #1 well. This discontinuous
and rather weak reflector was carried all the way to the prospect area, Where
it seemed to be absent from the prospect crestal area.

At this map level the prospect is a major northeastward tilted fault
block bounded to the southwest by a normal fault and a large graben area.

The Tasmanian Devil #1 exploratory well was located in such a way as to

evaluate the hydrocarbon potential of the Oligiocene, Eocene, and possibly

— older objective section of the prospect (See Figure 3).
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Partnership

The Tasmanian Devil #1 exploratory well was drilled by a partnership of
Australian and American companies. The well was operated by Weaver 0il and

Gas Corporation, Australia

Australia Hydrocarbons, NL
. BELCO Petrﬁleum Australia Inc.
Bridge 0il Limited
Cluff 0il Pacific Ltd.
Kimberly 0il and Gas, NL
Oakwood International Petroleum, NL ”
Sunland Petroleum Corporation, NL
Weaver 0il and Gas Corporation, Australia

\ Weeks Australia Ltd.

>
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Drilling

The Tasmanian Devil #1 exploratory well was spudded on August 27, 1984 and
reached total depth of 864 meters on September 1, 1984. The well was logged,
plugged and abandoned, and the drilling rig was released September 3, 1984.

No significant indications of hydrocarbon were detected during the drilling

of this well.

-
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Well Results

The Tasmanian Devil #1 exploratory well penetrated a sedimentary and
igneous sequence ranging in age from Recent to Oligiocene. The anticipated
stratigraphic section, Figure 3, was submitted with the proposed well prognosis.
The Stratigraphic Table, Figure 4, and Comparison Predicted and Actual
Section, Figure 5, were submitted with the Well Completion Report.

Since those filings, the seismic, magnetic, gravity, palynological and
stratigraphic data in the general Tasmanian Devil #1 exploratory well location
area have been reviewed. A slightly different set of lithostratigraphic
units and formation boundaries is proposed as follows (See Figure 8). L

First it should be noted that the average interval velocities as determined
from sonic log and synthetic seismogram in the Tasmanian Devil #1 exploratory
well are somewhat slower than those determined in the Pelican #1 well which
was used for the intial depth conversion (See Figures 6 and 7).

Recent - sea floor to 591.3 meters, 569.4 meters below sea level or 1940
feet, 1868.2 feet below sea level. This interval consist of limestone,claystone,
and bioclastic limestone.

Torquay Group — Miocene, Pliocene, Oligiocene, 591.3 meters to 723.5
meters (701.6 meters below sea level). This interval consists of claystone
with a basal sandstone body between 702.5 meters and 724 meters.

" Demons Bluff Formation - 723.5 meters to 742.5 meters (720.6 meters below
sea level). This interval consists of claystone.

. Eastern View Coal Measures — 742.5 meters to total depth of 863.7 meters
(841.8 meters below sea level). This interval consists of sandstone from
742.5 meters to 751.3 meters (729.4 meters below sea level) and then of alkali

olivine basalt down to total depth. It is expected that the facies would be

(10)
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strongly diachronous on the flank of the basin, especially in a structurally
active area as is shown by seismic data in the general Tasmanian Devil area.
No significant indication of hydrocarbons were noted during the drilling

of this well and this was confirmed by wireline electric logs interpretations.

™ g
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Palynological Zonation

A palynological zonation of the sequence encountered by the Tasmanian
Devil #1 exploratory well was performed by Helen A. Martin of the School of
Botany, University of New South Wales, Kensingston, NSW Australia.

All the assemblages are poorly preserved. The grains are frequently
broken or corroded and the finer morphological details may be obliterated.
‘This poor preservation often prevents a reliable specific identification,
although the objects may be referable to a genus. All the samples are cuttings
so the assemblages must be interpreted with extra care.

The only interval studied is from 600 to 750 meters. The section consists ,
of medium gray-brown to olive-brown claystone, calcareous, carbonaceous, with”
traces of silt, micromica, skeletal fragments and glauconite. A sandstone
unit is recognized towards the base of this interval. It is described as:

\ very fine to coarse, dominantely medium grained, translucent to very light
gray, moderately sorted, sub—angular to sub-rounded calcareous, dolomitic, with

‘ an argillaceous matrix and traces of pyritic cement, lithic fragments, mica
and skeletal fragments. This interval is assigned to the P. tuberculatus

w - zone of the Early Oligiocene - Early Miocene. None of the diagnostic species
which first appear at the base of this palynological zone are present within
the interval studied. However, they are not common and are frequently lacking.
Diﬁsflagellate species identified in this interval are consistent with the
spore-pollen determinations. All the assemblages contain diverse dinoflagellates
and the environment of deposition was marginal marine.

Source Rock Evaluation

The interval 705 meters to 720 meters was analysed for vitrinite reflectance

and coal maceral identification (See Figure 9). Results indicate a vitrinite

(12)
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reflectance Ro max 0.40% for an indigenous population consisting of equal

amounts of algenite, exinite, vitrinite, and inertitite. This interval is immature.
A second population which may represent a drilling mud additive contaminant

or thermal alteration has a vitrinite reflectance Ro max l.44% and consist of
inertinite. Exinite fluorescence measurements indicate Rr max 0.39 (See
Figure 10).

* Two samples were submitted for Rock-Eval Pyrolysis. The intervals studied
were 645 meters to 660 meters and 705 meters to 720 meters (See Figure 11).
The analyses indicate that the samples are from an immature section which
contain negligeable amounts of free hydrocarbons and residual hydrocarbons,
that it is a rather lean source-rock and finally, is definitely gas—prone at

this stage of its thermal evolution.

Synthetic Seismogram

A velocity survey was not run in this well. Instead, a two-way time
depth was computed from the sonic log and is included in Table 1. A synthetic
seismogram was also prepared and is included as Figure 6.

The synthetic seismogram show good correlation to the seismic data.

Volecanics
The Tasmanian Devil #1 exploratory well intersected volcanics at a drill
depth of 751.3 meters and remained in volcanics to total depth of 863.7 meters.
Samples have been submitted to The Australian Mineral Development
Laboratories (AMDEL) for petrographic description.
A bottom sample, labeled 865 meters, is described as a fresh dolerite
with plagioclase feldspar laths intergrown with clinopyroxene and olivine.

Olivine is also recognized as individual grains.

(13)
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0,550 = S42. 543, S44, 545, S46, = - S48, = 549, 550, 551. 552.
0.560 = 553, 554, 855, - S56, 550, <« 858, = Se0, Sel. Se2. 563,
0.570 = 564, 56S. Sbb. 567, 568, = 569, = 570. 571, 5712, 573,
0,580 = 574, 575. 576. 5717, 578, = 5719, = 580, S81. Sez2. 583.
0,590 = S84, sS85, 566. S86. 587, = 589, = 590, 591, 592, 593.
0,600 = 594, 595, 596, 597, 598, = 599, = 800, 601, 602, 803,
0,610 = 804, oS, bUb, 607, 508, = b10, = 611. 612, 613, 614,
0.020 = 015, ble, 617, 618, 619, = 620, = 621, 622. b23. 24,
C.63¢ = 825, 626, 027, 028, 529, = 630, = 632, 633, 634, 635.
0,660 = olo, 637, 638, 639, 440, = hal, = 642, 643, bua, busS,
0.650 =  puEs, 647, bub. LTUN bSV. = 852. = 53, 654, 655, 656,
0.680 = 657, eb8, 859, 580, bbl. = 662, = 653, bbd, 655, bbb,
0.67¢ = LT bob, bb9, 870, 671s = 672. = 673. 674, 675, 670,
v.680 =~ 077, olb, b79, 681, b82, = 6A}, = 6354, 665. b3s, 587.
0,890 = ba8, o9y, 691, 692, 593, = 6%, = 696, 697. 698, 599,
0,700 = T00. 701, T02. T3, 08, = JEb, = 707, 708, 109, 710,
0,710 = T1l. 712. T4, 715. Ti6. = Tt = 718, 719, 720. 721.
0,720 = 22. 723, 724, 728, 127, = 728, = 729. 731, 732, 734,
0,730 = ;}b. 738, Tal. 743, 146, = Taw, = 751, 754. 757. 7%9,
VeT760 = 162, 765. 767, 170, 773, = 176, = 779, 782. 785. TH8.
0.75v = 790, 793, 7196. 199, B02. = HUS, = BUY4, Bltl. 814, 817,
0700 = 820, s23, B26.

Table 1
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The sample interval, 765 meters to 780 meters, is also described as a
fresh dolerite. =

The sample interval 865 meters to 880 meters, mislabeled since it is
beyond total depth, is also described as a fresh dolerite.

In addition, samples have been collected and studied by the Tasmanian Department
of Mines. Thin sections were prepared from cuttings from depths of 815 m,
835 m, 855 m, 860 m, and 865 meters. Each of those has been studied and
described individually. The mineral chemistry, petrographic description and
comparison with onshore Tertiary basalts indicate that these cuttings are
from alkali olivine basalts transitional to olivine bearing tholeites. ;
Further to this study, a composite sample of cuttings from 815 m, 835 m, 850 ~ |
m, 855 m, and 865 meters was submitted for major and trace elements analysis.

This analysis confirms the petrographic description of an alkali olivine basalt.

+

(14)
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Geoseismic Profile

A geoseismic profile has been constructed in order to illustrate the results
of the Tasmanian Devil #1 exploratory well. Weaver's seismic line WB-81-11 was
used. This line joins the Pelican #1 well to the Tasmanian Devil structure and
comes within less than two kilometers of the actual Tasmanian Devil #1 well
location to which it is tied by seismic line WB-82-51.

) The top Oligocene, top Eastern View Coal Measures, top lower M.diversus
unconformity and basement seismic markers are identified (See Figure 12).

The Eastern View Coal Measures are shown to onlap and pinch-out on the
northwest flank of a major basement tilted fault block. It is shown to be K
present again in a fault bounded trough located behind and to the southwest J%
this basement block.

The outline of the alkali olivine basalt flows or sill intersected by the
Tasmanian Devil #1 exploratory well is shown. On the basis of seismic data and
well correlation, it appears that the very uppermost top of the Eastern View
Coal Measures, the first sandstone, is present above the volcanics. It also
appears that a condensed section of Demons Bluff claystone is present above the
volcanics. The reduced thickness of this formation may be due to a combination
of regional convergence towards the edge of the basin and non-description on
top of a relatively elevated area.

“Given the somewhat limited capacity of the seismic reflection method to
actually see below a substantial thickness of volcanics with any amount of
resolution, it appears that the partially drilled volcanic section found at the
Tasmanian Devil #1 exploratory well location is actually lying on top of a
basement complex of unknown age and composition. Additional drilling would

have shed some light on the relationship between the volcanics and basement

(15)
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complexes but would probably not have tested any substantial thickness of

potential hydrocarbon bearing objective section.

wl

(16)
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Aeromagnetic Survey

The results of an aeromagnetic survey conducted in 1960-61 indicate that at
the Tasmanian Devil #1 exploratory well location, the calculated depth to
magnetic basement is in the order of 1900 feet below sea level (See Figure 13).

Drilling of the Tasmanian Devil #1 well has been shown the presence of an
alkali olivine basalt stratiform at a depth of 2393 feet below sea level. The
;ell did not reach basement as defined seismically. However, this alkali
olivine basalt stratiform may actually lie on top of basement and effectively
mask it.

r

A distinct northeast-southwest alignment of the total magnetic intensity
contour lines is shown in the area directly to the west and northwest of the )
Tasmanian Devil #1 well location. The calculated depth to magnetic basement
contour lines are bent around this particular anomaly which may be indicative
of a mineralized transfer fault zonme. If the calculated depth to magnetic
basement contour lines are bent back in order to artificially remove this
anomaly, of local significance only, the depth to magnetic basement becomes

that of the top of the volcanics found in the well.

Magnetic and Gravity Surveys

Magnetic and gravity data was acquired in the course of the 1981 Stoney
Head geophysical survey and the 1982 Egg Island geophysical survey. Results of
the;e two surveys have been compiled for the Tasmanian Devil area. The contour
interval for the Bouguer gravity map is 5 milligals and for the Total Magntic
Intensity map is 50 gammas. Depth to magenetic basement have been calculated.
The map scale is 1:100,000.

Enclosure map #1 is based on a sub—sea depth structure map near the top of

the lower M.diversus unconformity as picked in the Pelican #1 well. The closure

(17)
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area 1s indicated and shaded, and so is the area where this seismic marker is
absent by erosion or non—deposition. The location of the Tasmanian Devil #1
exploratory well is shown, and so is the location of the Geoseismic Profile
seismic line WB-91-11 (See Figure 12).

At the level of this map, the Tasmanian Devil's general area is dominated
by this sub-parallel northwest-southeast trending normal faults which together
form a major southeast dipping graben area. The Tasmanian Devil closure area is
shown to dip towards the northeast and to terminate in its up-dip direction
against the northeast main normal fault.

The northwest trend of the two main faults is shown to be offset twice by
what are thought to be northeast-southwest trending transfer fault zones.
Starting at the southeast end of the map area, the first off set is to the
southwest and is characteized by the branching of the main faults as well as by
a transfer of displacement between the various fault branches. The Tasmanian
Devil #1 exploratory well is located near this transfer zone. The second offset
is farther to the northwest. It is located at or near the northeast trending
normal fault recognized on seismic. The offset is towards the northest. Further
to the northwest the graben area narrows and terminates.

Enclosure map 2 uses as a base the Enclosure map 1, previously described,
to which the Bouguer gravity contour lines are added. The dominant trend of
the Bouguer gravity contour lines is essentially east-west. A gravity positive
anomaly occupies the general Tasmanian Devil structure area. Gravity negative
trend values are towards the north or northwest the Pelican #1 well area and
toward the south, the graben
area. The gravity positive which occupies the Tasmanian Devil structure area
is peanut shaped, or two lobed, with a necking and southwest shift of the

contour lines over the area where the northeast transfer fault zone is thought

(18)




to be present. To the northwest, the influence of the second transfer fault
zone is also observed.
Enclosure map 3 uses as a base the Enclosure map 1, previously described,

to which the Total Magnetic Intensity contour lines are added. The dominant

VEQGTQ

trend of the Total Magnetic Intensity contour lines is northeast-southwest. A
magnetic positive anomaly is superimposed on the seismically defined northeast-
southwest fault associated with a transfer zone of the Tasmanian Devil structure.
The intensity of the magnetic positive anomaly decreases towarda.the northwest
and toward the southeast.

The calculated depths to magnetic basement indicate that at the Tasmanian
Devil #1 exploratory well location, the interpreted depth to magnetic basement
is 700 meters below sea level. The well intersects an alkali olivine basalt at
729.4 meters below sea level, effectively testing magnetic basement. Enclosure Map 4.

The magnetic and gravity response of the Tasmanian Devil structure area
has been modeled using a computer interactive, 2 1/2 dimensional forward modeling
program which allows the interpreter to build a schematic model with variable
physical characteristics such as size, shape, orientation, depth, magnetic
susceptibility, remanent magnetisms and density. Once the model is constructed,
magnetic or gravity anomaly curves can be calculated over the model and then
compared with the actual observed anomaly curves, thereby directing the
interpreter in the revisions of the model parameters.

Seismic line WB-82-50 along with the magnetic and gravity data collected
has 5;en modeled. Figure 14 displays the model generated from Total Magnetic
Intensity data and depth to the seismically determined acoustic basement.

The projected location of the Tasmanian Devil #1 exploratory well is shown.

On the basis of this model, it appears that the well tested a sill of alkali
olivine bassalt near the area of its direct superposition with the acoustic

basement. Figure 15 displays the model generated from Bouguer gravity data and

(19)
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depth to acoustic basement for seismic line WB-82-50. It is essentially the
same as the model generated from the magnetic data (See Figure 14).

Seismic line WB-82-52, a strike line, along with the magnetic and gravity
data collected has been modeled. Figure 16 displays the model generated from
Total Magnetic Intensity data and depth to acoustic basement. The projected

location of the Tasmanian Devil #1 exploratory well is indicated. The presence

‘of sills lying on basement is shown.

The well is actually located on an upthrown fault block to this strike line
where a sill is present, and has been intersected, and where the acoustic
basement is somewhat shallower as seen in the model generated for line WB-82-50.,
Figure 17 displays the model generated from Bouguer gravity data and depth to”
acoustic basement for seismic line WB-82-52. It is essentially the same as the

model generated from the magnetic data (See Figure 16).

(20)
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Conclusion

The Tasmanian Devil #1 exploratory well was drilled during this quarter.

The well was designed to evaluate the hydrocarbon potential of a major tilted
fault block located on the southwest flank of the Bass Basin.

The exploration concept was based on seismic evidence that the Tasmanian
Devil structure formed very early in the evolution of the basin, that it would
contain a reworked sandstone section of the uppermost Eastern View Coal Measures
equivalent, that it would be sealed by the Eocene shale or Demons Bluff Formation,
and that long range migration of hydrocarbon took place from the northwest or
deeper and mature portion of the basin. .

The Tasmanian Devil #1 exploratory well did find a basal Oligiocene sands{o;e,
the Eocene shale and a very condensed Eastern View Coal Measures sandstone
section, almost all of the objective section being replaced by alkali olivine
basalt.

Other prospective structures remain to be tested in Permit T-16 P area.

(21)
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