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ESSO AUSTRALIA LTD

1. WELL DATA RECORD

TORSK-1

Latitude : 380 26’ 48.96" South
Longitude : 1470 29' 50.01" East
X = 543,389mE

Y= 5,744,463mN

Map Projection: UTM Zone 55
Geographical Location: Bass Strait,
Victoria

Field: Torsk

Vic/Pl

21m

43m

2421m (Driller) 2423m (Logger)

Cement Plug

Plug and Abandon
20/10/88
22/10/88
10/11/88
22/11/88

Esso Exploration and Production
Australia Inc.

BHP Petroleum (Australia) Pty. Ltd.

0z

BHP Petroleum (Australia) Pty. Ltd.:100%
South Seas Drilling Company

Southern Cross

Semi Submersible

33.13 Days

238004

Plug and Abandon

Before Drilling New Field Wildcat
After Drilling New Field Discovery
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ESSO AUSTRALIA LID.
TORSK-1 FINAL WELL REPORT

2.0perations Summary

RIG INSPECTION

The rig acceptance inspection for the Southern Cross was conducted at Twofold
Bay, Eden, N.S.W., Australia. The inspection began at 0600 hours October 4,
1988 and was completed at 0700 hours October 1l4. Prior to the acceptance
inspection, a structural inspection was also conducted, in conjunction with
the Lloyd’s Special Periodical Survey of the vessel, during the period August
29 - September 4, 1988. Refer to the Southern Cross Rig Inspection Report
for additional information.

After completing the acceptance inspection, the rig went off dayrate while
final repairs were made and preparations were made to begin the tow. By 1000
hours October 16, the rig was prepared to tow; however, because of inclement
weather, the tow was delayed. By 1525 hours October 17, the weather and
forecast had improved; therefore, the tow <vessel, Lady Caroline, retrieved
anchor No. 5, thus committing to the tow.

OVI OORIN

Upon bolstering the final anchor at 2130 hours October 17, the tow from
Twofold Bay to the Torsk-1 well location began. By about 1200 hours October
18 the tow had progressed approximately 33 nautical miles to an area near
Gabo Island. At this time, prior to moving into the open waters of Bass
Strait, the captain of the Lady Caroline elected to circle behind Gabo Island
while sheltering from weather and waiting on a good forecast. After circling
for about 6 hours, the tow continued without incident, with the rig arriving
on location at 1230 hours October 20. The rig was towed a distance of 172
nautical miles in 63 hours at an average speed of 2.7 kts. Neglecting the 6
hours spent circling at Gabo Island, the average speed was 3.0 kts.

On approach to the location, two unsuccessful attempts were made to drop
No. 1 anchor. Upon pulling No. 1 buoy onto the deck, it was discovered that
No. 1 pendant 1line was wrapped around the flukes of No. 2 anchor. The
pendant line was cut, a second approach to the 1location was made and No. 1
anchor was dropped, without a pendant or buoy, at 1915 hours October 20.

As the Lady Caroline held the rig on location, the workboat Eastern Tide ran
anchors No. 8, 5 and 3. The Lady Caroline then released the two bridle and,
after a + 10.50 hour rest period for both boats, assisted the Eastern Tide in
running the remaining anchors. After positioning the rig, all anchors were
pretensioned to 200 kips, with the exception of anchor No. 2 which would not
test. Upon retrieving the No. 2 mooring line it was discovered that the
chain had parted about 20m from the wire-to-chain connector. A parted link
was not recovered on either end of the chain.

While working on the No. 2 chain, the rig was ballasted down and the TGB was
run and landed at a seafloor depth of 64m RKB.

The final rig position was determined to be 5.15m on a bearing 166.79 from
the called location.

DRILLING OPERATIONS

a) 26" Hole/20" Casing

After setting the TGB, a 26" bit was made up below a 26" hole opener and a
slick BHA was picked up. While picking up the BHA, anchor No. 2 was
rerun. The drilling assembly was stabbed into the TGB and the Torsk-1l
well was spudded at 2115 hours October 22. After drilling one single to
70.5m, the subsea TV was run to observe the stab into the TGB after making
the connection. The TV malfunctioned and, because attempts to stab in
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blind were unsuccessful, 2.75 hours of NPT were spent repairing the TV.
After repairing the TV and stabbing in, an additional 4 hours of NPT were
spent troubleshooting a problem with the SCR system.

As one SCR came back on line, drilling resumed with one mud pump from
70.5m to 92m, wusing seawater with hi-vis gel slugs on each connection.
However, because of the low AV (20 ft/min), it was not possible to clean
the hole properly, resulting in excessive reaming time and low ROP
(3.4m/hr). From 92m to TD of the 26" hole at 198m another SCR came back
on line, allowing both mud pumps to be run. This doubled the AV and
resulted in an increase in ROP to 22m/hr. At TD, a 50 bbl hi-vis sweep
was pumped and a Totco was dropped. After washing out 12m of £fill
following a wiper trip, the hole was displaced in two stages with a total
of 350 bbls of hi-vis mud prior to pulling out to run casing.

Seven joints of 20", 94 ppf, X-56, JV casiné, plus a crossover joint (129
ppf, JV x CC) and the 24" pile joint/183/4" yellhead assembly were then
run, with the 20" shoe at'18lm. The casing was cemented to the seafloor,
using a drill pipe stinger, with a 1lead slurry of 750sx of Class 'G’'
cement plus 2,2% prehydrated gel and a tail slurry of 350sx of Class 'G’
neat cement.

After waiting on weather for 13.50 hours, the BOP stack was run and landed
and the shear rams, collet connector and casing were tested to 500 psi. A
total of 2.75 hours of NPT were recorded troubleshooting a problem with a
leaking cylinder on the Regan ELR-2 connector, discovered when mating the
stack to the IMRP on the surface. However, after functioning the
connector several times, no problems could be found and the connector was
deemed to be working properly.

b) 171/2" Holes133/8" Gasing

A 171/2» bit and pendulum BHA were then picked up and RIH to the TOC at
177m. An attempt was made to pump through the diverter lines; however,
when both pumps were put on the hole, two SCR’s were knocked off line. A
total of 11 hours of NPT were then spent troubleshooting the problem.

As drilling resumed, the shoe was drilled and the rathole was cleaned out
to 184m, where the bit was POOH because of partially plugged jets. After
cleaning cement out of two jets, the bit was rerun. The rathole was
cleaned out and drilling progressed to TD of the 171/2" hole at 787m, at
an average ROP of 20.5m/hr, using seawater with slugs of hi-vis gel mud.
Lithology throughout this section was primarily limestone and calcareous
shale (i.e., Gippsland Limestone); however, a sand section encountered
from 600-650m caused some shaker screen blinding and mud losses. In
general, the clays from the formation dissolved into the mud system,
making dilution necessary to control weight and viscosity.

After reaching TD, a wiper trip was run, 6m of £fill was cleaned out, and
the hole was logged (BHC/GR/GCAL).

A total of 59 joints of 133/8v, 54.5 ppf, K-55, BTC casing were then run
and landed with the shoe at 772m. The casing was cemented in place with
1200 sx of Class ‘G’ neat cement. Cement volume was calculated to place
the TOC at 272m (i.e., 500m above the shoe) based on an 18" average hole
diameter as per the caliper log. The top plug was bumped and the pressure
was increased to 1500 psi to test the casing. The 133/8" seal assembly
was then set and tested, along with the BOP stack, to 200/2000 psi. A
Phase I PIT was run against the shear rams to 1500 psi and the choke
manifold was tested to 200/5000 psi.

c) 121/4" Hole
A 121/4v byt and pendulum BHA were then picked up and RIH. The float

equipment and cement were drilled out to 790m, and a Phase II PIT was
conducted to leak-off at 875 psi (15.6 ppg EMW).
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After drilling to 1250m (4+ 100m above the expected Top of Latrobe), a
plamned trip was made to pick up the MWD tool. While drilling this
section, the mud system was gradually conditioned and the mud weight
increased to 9.5 ppg. Drilling detergent was also added to the mud system
to help control "gumbo" related problems seen on offset wells in the Lakes
Entrance formation, which was topped at 1120m. This section was drilled
without incident at an average ROP of 15.6m/hr; however, tight spots were
encountered at 950-1150m while POOH and RIH after the trip.

As drilling progressed, samples were circulated up for geologic evaluation
from drilling breaks at 1350m and 1370m, where 340 units of gas were
recorded and the mud weight was gas cut from 9.5 to 9.1 ppg. At this
point, the bit was POOH to pick up the core barrel. On the trip out,
tight spots were encountered intermittently from 1226m to 935m and the bit
was found to be 1/8" undergauge after drilling only 120m at 9.2m/hr.

When RIH with the core barrel (full bore 8" x 51/4ny  a tight spot was
encountered at 1295m, possibly due to the previous undergauge bit. The
interval 1290-1303m was reamed, then the assembly was RIH to 1361lm, where
reaming was required to reach bottom. After cutting Core No. 1 to 1374m,
the barrel jammed and was POOH. Average ROP was 8.0m/hr, with a core
recovery of 37%. The core barrel was redressed and RIH to 76m; however,
orders were changed and the barrel was POOH. Based on mud log and core
results the Top of Latrobe (Gurnard formation) was picked at 1328m, with
the Top of Coarse Clastics at 1366m or 22m high to prognosis.

The drilling assembly was then picked back up and used to drill through
Latrobe/Intra-Latrobe formations to the programmed TD of 2421m. Although
samples were circulated up from drilling breaks on several occasions, no
shows were found and the well was terminated at the programmed depth, as
all geologic objectives had been met.

Three bit runs were required (2 x HP51A, 1 x HP53A) to drill this final
121/4" hole section, at an average ROP of 7.5m/hr. Lithology was
predominantly massive sand with interbeds of siltstone and minor coal.
Also, some volcanics were encountered near TD. Some problems with shaker
screen blinding, resulting in surface mud losses, were encountered while
drilling sand sections between 1600m and 1700m, while high torque was
noted when drilling the coal stringers. Also, because of the permeability
of the massive sand, significant downhole seepage losses (25-40 bbl/hr)
were recorded, particularly below 1990m.

While drilling this section, the mud weight was gradually reduced to
9.0 ppg since the objective was not completely gas filled or as thick as
anticipated. Although no major drilling problems were  immediately
evident, 900 units of trip gas were recorded from 1350m to 1400m after a
bit trip from 2174m. Also, as has been encountered previously, some hole
instability problems were experienced when. tripping. Drag was frequently
encountered when pulling through the Lakes Entrance formation and, because
of filter cake build-up, tight hole and bridges were encountered
intermittently throughout the Latrobe. Some reaming was also required due
to undergauge bits. Most notably, the interval 1727-1770m required
reaming after the previous bit pulled (Bit No. 5: HP51A) was found to be
3/8" undergauge.

After reaching TD and conditioning the mud, the drilling assembly was POOH
to run logs. However, wupon RIH with Log No. 1 (DLL/MSFL/LDL/CNL/
BHC/SP/GR/CAL: Maxicombo), a bridge was tagged at 1133m (NOTE: Top of
Lakes Entrance at 1120m), necessitating a wiper trip. While RIH, a ledge
was hit at 1088m, then singles were reamed to 1398m. After RIH two stands
to 1457m, the mud weight was increased to 9.6 ppg due to a large amount of
cuttings observed over the shakers. Another wiper trip was made. Bridges
were reamed at 1269m, 1377-1385m and 1447m, then 36m of fill was washed to
TD. At this point, the mud weight was further increased to 10.2 ppg.
While weighting wup, downhole mud losses were estimated to average 5
bbl/hr. After another wiper trip, no drag was encountered when POOH and
the log was successfully run. In total, 2.50 days of NPT were recorded
prior to getting a successful log run. In general, the log showed the
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Gippsland Limestone to be in gauge, the Lakes Entrance from 1120m to 1328m
was predominantly offscale on the 23" caliper track, and the Latrobe was
relatively in gauge, with intermittent out of gauge sections correlating
with coal stringers.

Log No. 2 (RFT/GR) was then RIH; however, a bridge was again tagged at
1354m, resulting in an additional 22.50 hours of NPT. A wiper trip was
made encountering bridges intermittently from 1359m to 1553m and 7m of
fill was washed to TD. The mud was then conditioned, no drag was
encountered while POOH and the log was successfully run.

After completing Log No. 2, Log No. 3 (Velocity Survey) was run without
incident. Upon RIH with Log No. 4 (SHDT), a problem with the caliper
resulted in 3.50 hours of NPT. After attempting to repair the caliper
without success, the log was run without the caliper.

A bit was then RIH for a scheduled wiper trip. However, after RIH to the
133/8" casing shoe, operations were suspended for 37.50 hours while
waiting on weather. Upon resuming operations, drag of up to 25 kips was
encountered intermittently while RIH and 3m of fill was washed to TD. On
bottoms up, 490 units of gas were recorded and the mud appeared black and
thick. The mud was conditioned and the assembly was POOH. Three RFT
sample runs were then made, followed by a 60 shot SWC gun.

PLUG & ABAND N

After completing final logs, open-ended drill pipe was RIH to 2190m and a
100m balanced cement plug (P& Plug No. 1) was set to cover a freshwater/
saltwater transition zone, using 255sx of Class ‘G’ cement with 0.6% HR6L
retarder mixed in freshwater. The pipe was then pulled up and 100m balanced
cement plugs were set at 1700m and 1416m (P&A Plugs No. 2 & 3) to cover
hydrocarbon zones, using 300sx and 700sx, respectively, of Class ‘G’ neat
cement mixed in freshwater. The slurry volume for Plug No. 3 was based on an
average hole diameter above the Top of Latrobe of 28", as the 23" caliper log
was generally offscale in this section. However, the plug was later tagged
with 15 kips at 1290m, indicating an average hole diameter of about 211/4n»
A 100m balanced cement plug (P& Plug No. 4) was then set at 822m, across the
133/8n casing shoe, using 300 sx of Class ‘G’ neat cement mixed in seawater.
The plug was pressure tested to 1500 psi and tagged at 723m with 15 kips.
The hole was then displaced with seawater and the pipe was POCH.

Schlumberger was rigged up and a 133/8¢ Ezsv bridge plug (P& Plug No. 5) was
set at 695m. The 133/8" casing was then cut at 150m using a Pengo explosive
cutter. Schlumberger was rigged down, the wear bushing was retrieved and a
spear was run. Seven joints of casing and a stub were then pulled and 1laid
down.

Open-ended drill pipe was RIH, the EZSV was tagged and a 50m balanced cement
plug (P&A Plug No. 6) was set using 125sx of Class ‘G’ neat cement mixed in
seawater. The pipe was pulled up and a 80m balanced cement plug (P& Plug
No. 7) was set across the 133/8n casing stub, from 180m to 100m, using 360sx
of Class ‘G’ neat cement mixed in seawater. While laying down drill pipe,
Plug No. 7 was pressure tested to 500 psi.

After laying down the diverter, the inner barrel of the slip joint was pinned
closed and the BOP stack and riser were pulled. Approximately 2 hours of NPT
were spent attempting to pin the slip joint closed prior to laying down the
diverter. The diverter, which was installed since the last operation,
prevented the bolt holes on the slip joint from aligning properly.

Because of the shallow water depth at the location, it was not possible to
explosively cut the wellhead. Therefore, a mechanical cutter was RIH and the
20" casing was cut at 73m RKB or 1lm below the pile joint assembly CC
connector. An 183/4" yellhead running tool was then run and the wellhead,
PGB and TGB were retrieved and laid down,

01890121/4
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ULLING ANCHOR

After deballasting the rig, the workboats Lady Penelope and Eastern Tide
pulled the anchors in 15.50 hours. Under tow by the Lady Penelope, the rig
departed for the Dolphin Soil Boring location at 2315 hours November 22,
1988.

While deballasting and pulling anchors, a seabed survey was done of the well
location using the RCV which had been installed on the rig. One small "I"
beam (8" x 6" x 24") was found and was successfully recovered using a magnet
attached to the crane, under the guidance of the RCV.

01890121/5
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INTERVAL (m)

787 - 2421
787 - 2421
1334 - 2401

1370.5 - 1374.5m
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SAMPLES, CONVENTIONAL CORES, SIDEWALL CORES

TORSK-1

PE

Cutting samples - 3 sets of washed and oven
dried and 1 set of bagged air dried cuttings.
Sampled from 787m at 30m intervals.

Sampled from 1270m at 5m intervals.

Unwashed composite tinned samples for
geochemistry collected at 30m/15m intervals.

CST, Shot 60, Recovered 45.

Core No.l cut 4m recovered 1.48m (37%)



IYPE AND SCALE

BHC-CAL-GR

LDL-CNL-GR-AMS

DLL-MSFL-GR-SP

BHC-GR-CAL

HP GAUGE PRETESTS RUN 1
WST (CHECKSHOT)

SHDT-GR

6. WIRELINE 1.0GS AND SURVEYS
TORSK-1

SUITE 1

1:200
1:500

SUITE 2

: 200
:500
1200
:500
:200
:500

o e e

39 Points

1:200

HP GAUGE SAMPLE (1 OF 3) RUN 2
HP GAUGE SAMPLE (2 OF 3) RUN 3
HP GAUGE SAMPLE (3 OF 3) RUN 4

CST-GR (2 GUNS)
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FROM

781,5

2423,

2423.

2423,

1369.

2422,
2415.

2401.
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I0

64.0

1250.0
730.0

730.0

2160
772.0
772.0
1372.4
1654.4
1370.6
1333.7
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902179 025

ESSO AUSTRALIA LTD.
TORSK—=1 FINAL WELL REPORT

WELLBORE SCHEMATIC

RKB

MSL®@21m

18-3/4", 10ksi, CIW Woellhead
with 24%, 3"WT Extension

TOC @ Seafloor

»

Y}
A4

»i— 20", X 56, 94ppf, JV/CC

"3 -LEAD: 7560 sx “G* + 2.2% PHG
3 -TAIL: 350 sx "G"

S.2 PPG SW MUD
8.2 PPG SW MUD

26" Hole to 198m

§ 13-3/8% K55, 5§4.5ppf,BTC
)  -1200 sx “G"

13-3/8" Csg @ 772m %4
17-1/2" Hole to 787m

Top of Latrobe ® 1366m

10.2 PPG
SW MUD

12-1/4" Hole to 242 1m
All depths are meters RKB

Fig 3
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ESSO AUSTRALIA LTD.

TORSK—1 FINAL WELL REPORT
axe WELLBORE ABANDONMENT SCHEMATIC
MSL®21m
ML ® 64m

TOC @ Seafloor » y
-
20" Csgcut @ 73m {4y~ sw i
e g
e - 20" X 56, 94ppf, JV/CC
13-3/8" Csg cut NN
@ 150m SO 8 Plug No. 7 (180-100m)
; N NN\ g - -360 sx "G"
20" Csg @ 181m 3 -Test to 500 psi
26" Hole to 198m g
o~
Est. TOC @ 272m R
;‘ ﬁf 13-3/8%, K585, 54.5ppf, BTC
{3 —*2 ! Plug No. 6 (695-645m)
e -125 sx “G"
el e
2ot 129 Plug No. 5 (EZSV BP @ 695m)
13-3/8"Csg ® 772m (™~ .4\ \ -‘?é
f \\ AN AL Plug No. 4 (822-723m)
, )=t -300 sx "G*

17-1/2" Hole to 787m

102 FF0 3w MUD

Top of Latrobe ® 1366m —|

LN\

Primary Cement

P & A Cement

£

102 2P0 SW MUD

N

A AN
\\ o\

\

102 PP0 $'W MUD

NoN N

AN

NERN
NN N

12-1/4" Hole to 242 1m

N
V4 Fra S'W MuUO

-Test to 1500 psi
-Tag with 15 Kips

PlugNo. 3(1416-1290m)
-700 sx “G"
-Tag with 15 Kips

PlugNo. 2 (1700-1600m)
~300sx “G®

Plug No. 1(2190-2090m)
-255s3sx "G" + 0.6% HR6L

All depths are meters RKB

Fig 4
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Depth z
787 - 820m 90
10
Tr
Tr
820 - 850 90
10
850 - 880 90
10
880 - 910 100
910 - 940 80

11880126

Lithology Descriptions

Torsk-1

902179 029

Description

133/8" shoe at 771.5mkb.
171/2" hole to 787m.

LIMESTONE: light to occasionally

medium dark grey. Predominantly calcarenite
with white, frosted, very fine to medium
carbonate grains set in micritic matrix.
Grain supported. Common macrofossils,
including bryozoan fragments, coral and shell
fragments. Very slightly argillaceous in
parts. Soft rounded cuttings. 90%,
moderately bright yellow to white mineral
fluorescence. No shows. (Packstone:
Dunham) .

SILTSTONE: Medium to dark grey,
sandy, very calcareous, soft rounded
cuttings. Argillaceous.

SANDSTONE: Rare loose, medium to
coarse, moderately well rounded quartz
grains.

CEMENT: Phenolpthalein positive.

LIMESTONE: Fossil rich packstone
as above,

SILTSTONE: As above.

- Note: abundant light grey clay rich "gumbo"
across shakers - probably more argillaceous
siltstone/claystone downhole than

in washed sample description:-

LIMESTONE: Generally as above

becoming dominantly medium to occasionally
dark grey, becoming moderately argillaceous,
common macro fossil fragments. 40-60% mineral
fluorescence.

SILTSTONE: As above

LIMESTONE: Very light grey to off

white, calcarenite, grains are dominantly
fine to medium, grain supported, in a white
argillaceous matrix, common macro fossil
fragments, including gastropods and
cephalopods. trace medium to

coarse, angular bit fractured quartz grains =
packstone. Limestone generally very clean.

LIMESTONE: Dominantly medium to

dark grey. Occasionally light grey in parts,
dominantly calcarenite grading to calcilutite
in part. dominantly grain supported with a
very micritic matrix, common fossil
fragments, dominantly bryozoan fragments.

40% mineral fluorescence, dark yellow green.
(DUNHAM = PACKSTONE, FOLK = SPARCE
BIOMICRITE) .



Depth

910 - 940 (contd)

940 - 970

970 - 1000
1000 - 1030
1030 - 1060
1060 - 1090
1090 - 1120
1120 - 1150

%

20

90

10
100

70

30

Tr

55
45
60

40

50

50

80

20

Torsk-1 902179 030

Lithology Descriptions

Description

SILTSTONE: Medium to dark grey, slightly
arenaceous with abundant calcareous grains
and fragments, argillaceous, soft to firm,
blocky, slightly swelling.

LIMESTONE: Very light grey to off

white, calcarenite, grain supported, fine to
medium calcareous grains, subangular,
moderately sorted, minor white to light grey
micritic matrix, common fossil fragments,
dominantly bryozoans and corals.

SILTSTONE: As above.
LIMESTONE: As above.

LIMESTONE: Light to occasionally

medium and dark grey, predominantly
calcarenite, grading to calcisiltite as per
siltstone description. Fine to medium
grained detrital carbonate grains set in
micritic matrix. Partly recrystallized in
parts. Minor pyrite and rare glauconite.
Soft to moderately hard, brittle cuttings.
No show.

SILTSTONE: Light to medium grey,
arenaceous in part grading to calcarenite,
slightly to moderately calcareous,
argillaceous with

abundant grey clay gumbo across shakers
suggesting higher downhole percentage
claystone than described in washed sample.

SANDSTONE: Rare loose, medium,
well rounded quartz grains.

LIMESTONE: As above.
SILTSTONE: As above.

SILTSTONE: As above.

LIMESTONE: As above.

LIMESTONE: As above with less macro

fossils, slightly more recrystallization.
SILTSTONE: Calcisiltite as above.

SILTSTONE: Medium grey, soft to

firm cuttings, moderately to very calcareous,
argillaceous, minor opaque flecks
(carbonaceous flecks?), slightly arenaceous
in part grading to calcarenite.

LIMESTONE: Light to medium grey,

firm to moderately hard cuttings, grain
supported, fine to medium grained detrital
calcarenite with micritic matrix. Partly
recrystallized in parts.



Depth A
1150 - 1180 80
20
Tx
1180 - 1210 90
10
1210 - 1240 65
35
1240 - 1250 80
20
1250 - 1270 80
20
1270 - 1275 90
10
1275 - 1280 90
10

1280 - 1285 100

902173 031

Torsk-1

Lithology Descriptions

Description

SILTSTONE: Calcareous, very

argillaceous, light to medium and

dark grey. Soft to firm, minor
carbonaceous flecky laminae, arenaceous in
part, grading to calcarenite. Blocky to
occasionally sub-fissile cuttings.

LIMESTONE: As above. Minor forams.

SANDSTONE: Loose, medium to coarse, well
rounded quartz grains.

SILTSTONE: Medium to dark grey, occasionally
light grey, very calcareous, occasionally
slightly mottled texture, becoming very
argillaceous, minor carbonate detrital grains
and fossils, soft to firm, subfissile to
blocky.

LIMESTONE: Generally as above. Minor
fossils.

SILTSTONE: As above becoming very
argillaceous, tending towards calcareous
mudstone or calcilutite in part.

MUDSTONE: Light to medium grey, very
calcareous, soft, blocky cuttings, minor
carbonaceous flecks, rare glauconite grains.

SILTSTONE: As above.
MUDSTONE: As above.

SILTSTONE: Light to medium grey, soft,
blocky to occasionally subfissile, very
calcareous and in parts very argillaceous,
minor carbonaceous flecks, rare pyrite and
glauconite. Sandy in part grading to
calcarenite as per limestone description.

LIMESTONE: Light to medium grey Calcarenite
with fine to medium grained detrital
carbonates set in micritic matrix.
Argillaceous and silty in part, grading to
siltstone. Rare carbonaceous flecks and
glauconite.

SILTSTONE: As above. Slightly more
glauconite.

LIMESTONE: As above.
SILTSTONE: As above.
LIMESTONE: As above.

SILTSTONE: As above.



rorsel 902179 032

Lithology Descriptions

Depth % Description
1285 - 1290 95 SILTSTONE: As above.
5 LIMESTONE: As above.
1290 - 1295 95 SILTSTONE: As above with rare mustard

yellow, moderately hard, non-calcareous
cuttings, minor glauconite.

5 LIMNESTONE: As above,
1295 - 1300 95 SILISTONE: As above.
5 LIMESTONE: As above.
1300 - 1305 90 SILTSTONE: As above. Minor
glauconite.
10 CLAYSTONE: Light to medium grey, calcareous,

subfissile, "waxy" texture, soft to firm
cuttings. Silty, grading to
calcisiltite/siltstone as above.

1305 - 1310 95 SILTSTONE: As above.
5 CLAYSTONE: As above.
1310 - 1315 95 SILTSTONE: As above.
5 CLAYSTONE: As above.
1315 - 1320 100 SILTSTONE: As above becoming

slightly more glauconitic.

1320 - 1325 100 SILTSTONE: Light to medium and dark grey,
occasionally light olive grey, soft to firm,
subangular to blocky cuttings, occasionally
sub-fissile. Very argillaceous and
calcareous, minor microfossils (forams,
gastropods). Approximately 5% of cuttings
are very glauconitic, minor pyrite. 5%
moderately bright yellow to white mineral
fluorescence associated with clean micritic
calcisiltite cuttings.

1325 - 1330 100 SILISTONE: As above. 5-10% of cuttings have
abundant glauconite.

1330 - 1335 100 SILITSTONE: As above. 5-10% of cuttings with
abundant glauconite.

1335 - 1340 100 SILTSTONE: As above. 5-10% glauconitic
cuttings.

1340 - 1345 100 SILISTONE: As above. 30%

glauconitic cuttings.

1345 - 1349.5 100 SILTSTONE: Light to medium grey, medium
grey/brown, occasionally dark grey, very
argillaceous, very calcareous with minor
fossil fragments, common glauconite ( = 10%),
minor disseminated pyrite, slightly
arenaceous, firm to occasionally moderately
hard, blocky to occasionally subfissile.



Depth
1349.5 - 1355

1355 - 1360

1360 - 1365

1365 - 1370.5

1370.5 - 1374.5

1374.5 - 1380
1380 - 1385
1385 - 1390
1390 - 1395
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Lithology Descriptions
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100

100

100

40

100

Tx

95

100

75

20

Description

SILTSTONE: As above with abundant glauconite
(= 20%). Common pyrite.

SILTSTONE: Dominantly as above,
predominantly light to medium grey, becoming
very argillaceous in parts. Abundant
glauconite and pyrite (both disseminated and
nodular).

SILTSTONE: As above with trace medium to
fine loose quartz grains, common glauconite
and pyrite, as above.

SANDSTONE: Clear to translucent, clean and
unconsolidated sand, fine to dominantly
medium grained, poorly to moderately well
sorted, subangular to subrounded,
occasionally rounded, no cement/matrix,
excellent inferred porosity. FLUOR:
1365-1370.5(T.D.) 25-30% moderately bright
yellow fluorescence (in minor aggregates),
spotted to even distribution, no direct cut,
very weak, pale yellow, diffuse crush cut,
faint, pale yellow residue ring.

SILTSTONE: Dominantly medium brown,
occasionally light to medium grey, becoming
very arenaceous, slightly argillaceous, very
calcareous, firm, blocky.

CORE 1; See Core Description

SANDSTONE: Clear to translucent medium to
very coarse, dominantly very coarse grained,
common bit fractured milky coarse quartz
grains, moderately sorted, subrounded to
angular, loose with no cement/matrix, very
good to excellent inferred porosity, trace
yellow calcite mineral fluorescence with no
cut.

SILTSTONE: Medium grey to medium grey/brown,
very arenaceous, common carbonaceous flecks,
micromicaceous, firm to moderately hard,

blocky.
SANDSTONE: As above. No fluorescence.
SILTSTONE: As above.

SANDSTONE: As above. No
fluorescence.

SANDSTONE: As above. Predominantly fine to
medium grained with weak sucrosic silica
cement. No shows. Moderate visual porosity.

SILTSTONE: As above.
COAL: Black, vitreous lustre,

blocky cuttings, moderately hard, slightly
silty/argillaceous in part.
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Depth Description

I>e

1395 - 1400 50 COAL: As above.
30 SILTSTONE: As above.

20 SANDSTONE: As above. Very fine
to fine grained, silty and argillaceous, poor
visual porosity, no shows.

1400 - 1405 40 COAL: As above. Silty in part grading to
very carbonaceous siltstone.

30 SILTSTONE: As above.

30 SANDSTONE: As above, predominantly medium to
coarse loose grains, minor silica cemented,
fine to medium grained aggregates with
detrital mica and carbonaceous flecks. Trace
dull yellow hydrocarbon fluorescence, slow
milky white streaming cut, moderate milky
white crush cut with yellow to white residue
ring - probably cavings from Top Latrobe
shows.

1405 - 1410 - 90 SANDSTONE: Clear to translucent, quartzose,
predominantly loose fine to coarse subangular
grains, minor weak sucrosic silica cemented
fine grained aggregates. Very good inferred
porosity in loose grains, fair to good visual
porosity in aggregates. Rare, pyrite
cemented, very fine to fine grained
aggregates. No fluorescence. No cut.

5 SILTSTONE: Light to medium grey, soft to
firm, argillaceous, common carbonaceous
flecks and laminae, grading to silty coal in
parts. Blocky cuttings.

5 COAL: Black to greyish black, hard, blocky
cuttings, subvitreous to vitreous lustre,
occasionally conchoidal fracturing. Silty in
part.

1410 - 1415 95 SANDSTONE: As above. No shows, 1 cutting
containing light brown lignite gives slow
bright yellow streaming cut and light brown
oil residue ring. - Kerogen.

5 COAL: As above.

1415 - 1420 95 SANDSTONE: As above. No shows,

5 COAL: As above.

1420 - 1425 . 95 SANDSTONE: As above. No shows.

5 COAL: As above.

1425 - 1430 100 SANDSTONE: As above. No shows.

Tr COAL: As above.
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Depth bA
1430 - 1435 100
Tr
Tx
1435 - 1440 95
5
Tr
1440 - 1445 : 80
10
10
1445 - 1450 70
10
20
1450 - 1455 80
Tr
20
1455 - 1460 90
10
1460 - 1465 90

Description

SANDSTONE: As above. No shows.
COAL: As above.

SILTSTONE: As above,

SANDSTONE: As above. No shows.
SILTSTONE: As above.

COAL: As above.

SANDSTONE: Light grey, clear to translucent,
fine to coarse, occasionally very coarse
grained, moderately sorted, subrounded to
rounded, trace calcareous cement. Clean and
loose. Trace carbonaceous flecks. Good
inferred porosity. Slight trace, dull orange
mineral fluorescence. No cut.

SILTSTONE: Light grey to medium brown,
arenaceous, micromicaceous, commonly
carbonaceous, slightly calcareous in parts (?
cavings), grades to silty coal in parts,
blocky to subfissile, firm.

COAL: Dark brown to black, subvitreous,
blocky to subfissile, commonly very silty,
firm to hard.

SANDSTONE: As above, no
fluorescence.

SILTSTONE: As above; plus buff to cream,
arenaceous, micromicaceous, subfissile, firm.

COAL: As above, vitreous in parts, trace
pyrite.

SANDSTONE: As above, white to clear,
predominantly coarse grained, very good
visual porosity, no fluorescence.

SILTSTONE: As above.

COAL: Black, subbitumenous, vitreous,
subconchoidal, hackly to blocky. Brittle,
firm to hard.

SANDSTONE: As above, fine to coarse,
predominantly medium grained, very good
inferred porosity, no fluorescence. Trace
bitumen staining.

SILTSTONE: Medium brown to grey, as
above.

SANDSTONE: As above, trace muscovite flakes,
predominantly coarse grained, trace pyrite.
Very good inferred porosity, slight trace
yellow fluorescence, (? cavings).
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Depth

1460 - 1465 (contd) 10

Tr

1465 - 1470 100

Tr

Tx

1470 - 1475 100

Tr

Tr
1475 - 1480 40

60

Tr

1480 - 1485 80

10

10

1485 - 1490 100

Tr
Tr

1490 -1495 100

Tr

Description

SILTSTONE: As above, medium brown
arenaceous.

COAL: As above.

SANDSTONE: As above, coarse to very coarse
grained, trace mica. Clean and loose.
Excellent inferred porosity. Slight trace
mineral (calcareous) fluorescence.

SILTSTONE: Medium brown, arenaceous to
micaceous, as above.

COAL: As above. (7?7 cavings).

SANDSTONE: As above, very good to excellent
inferred porosity, no fluorescence.

SILTSTONE: As above,.

COAL: As above.

SANDSTONE: As above, mno
fluorescence.

COAL: Black, subbituminous, subconchoidal,
blocky. Slightly silty, slightly pyritiec,
brittle, firm to hard.

SILTSTONE: As above.

SANDSTONE: As above, medium to very coarse
grained, moderately sorted. Angular to
rounded, very good inferred porosity, no
fluorescence.

SILTSTONE: Medium brown, as above,
carbonaceous flecks and laminae in parts.
Micromicaceous in parts.

COAL: As above.

SANDSTONE: As above, predominantly coarse
grained, very good to excellent inferred
porosity, no fluorescence.

SILTSTONE: As above.
COAL: As above.

SANDSTONE: Translucent, occasionally clear
and milky, medium to very coarse, with
dominantly bit fractured coarse to very
coarse grains, poorly to moderately sorted,
subangular to angular, minor subrounded,
generally clean and loose, with minor trace
silica cement, no matrix, very good inferred
porosity, no fluorescence.

COAL: As above.
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— Depth YA Description
1495 - 1500 100 SANDSTONE: As above.
Tr COAL: As above.
— 1500 - 1505 90 SANDSTONE: As above.
10 COAL: As above.

N 1505 - 1510 70 SANDSTONE: Medium to coarse grained,
angular, poorly sorted, generally as above.

- ' 20 COAL: Black to occasionally dark

' brown/black, subvitreous to vitreous lustre,
uneven to subconchoidal fracture, commonly

_ silty, firm, brittle.

10 SILTSTONE: Light to medium grey, very
argillaceous, grading to claystone, non

- calcareous, general amorphous texture, firm,
subfissile.

— 1510 - 1515 100 SANDSTONE: As above, coarse to very coarse,
angular shards (bit fractured), very good
inferred porosity, no fluorescence.

- Tr SILTSTONE: As above.

Tr COAL: As above.
1515 - 1520 60 SANDSTONE: Generally as above. No
fluorescence.

N 40 COAL: As above.

1520 - 1525 100 SANDSTONE: As above, very coarse grained,

- common pyrite and rare pyrite cemented fine
grained sandstone. Excellent visual
porosity. No fluorescence.

Tr SILTSTONE: Medium brown, as above.

B 1525 - 1530 100 . SANDSTONE: As above, very coarse shards (bit
fractured), no pyrite, excellent inferred
porosity, no fluorescence.

- Tr SILTSTONE: As above.

1530 - 1535 90 SANDSTONE: As above. No

— fluorescence.

10 SILTSTONE: Medium brown, arenaceous with
argillaceous matrix, micaceous, trace

- siderite nodules. Blocky to fissile, firm to
hard.

- 1535 - 1540 70 SANDSTONE: As above, becoming dominantly

translucent to milky, occasionally clear and
smoky, coarse to very coarse bit fractured
grains, occasionally medium grained, poorly
sorted, angular to subangular,



Depth

1535 - 1540 (contd)

1540 - 1545
1545 - 1550
1550 - 1555
1555 - 1560
1560 - 1565
1565 - 1570
1570 - 1575

Tr

80

20

Tr

90

10

95

95

10

85

90

90

902179 038
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Description

SILTSTONE: As above plus buff and
light grey.

COAL: As above.

SANDSTONE: Light grey, clear to translucent,
medium to very coarse grained, moderately
sorted, angular to subrounded, trace
calcareous cement, clean and loose, excellent
inferred porosity, no fluorescence

SILTSTONE: Interlaminated (0.5-2mm) brown
carbonaceous and cream arenaceous,
micromicaceous in parts, subfissile, firm.

COAL: Black, vitreous, as above.

SANDSTONE: Translucent to clear,
predominantly coarse to very coarse,
occasionally medium grained, poorly sorted,
angular to subangular, very weak calcareous
cement, no matrix, very clean, loose, very
good inferred porosity. No fluorescence.

SILTSTONE: Medium to dark brown, mottled,
becoming arenaceous, slightly argillaceous,
commonly micromicaceous, common very thin
carbonaceous laminae, firm, subfissile,
blocky. '

SANDSTONE: As above. No fluorescence,
SILTSTONE: As above.

SANDSTONE: As above,

SILTSTONE: Generally as above, grading to
very fine grained sandstone, also
occasionally light grey to light grey/green,
slightly argillaceous, very arenaceous, firm,
subfissile to blocky.

COAL: Black, subvitreous, as above.

SILTSTONE: As above, becoming very

arenaceous, grading to very fine grained
dirty sandstone.

SANDSTONE: As above.

SANDSTONE: As above.

SILTSTONE: As above.

COAL: As above.

SANDSTONE: As above, dominantly translucent
to milky, medium to very coarse, dominantly

medium grained, poorly sorted, angular to
subangular. No fluorescence.
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Depth A

1570 - 1575 (contd) 10

1575 - 1580 100
Tr
1580 - 1585 90
10
1585 - 1590 100
Tx
1590 - 1595 100
Tr
Tr
1595 - 1600 80
20
1600 - 1605 70
30

Description

SILTSTONE: Tan to medium brown, occasionally
medium grey/brown, very arenaceous, slightly
argillaceous, micromicaceous, minor
carbonaceous flecks, firm to moderately hard,
blocky.

SANDSTONE: Translucent to milky, commonly
clear, medium to coarse, grading to very
coarse grained, poorly sorted, angular to
subangular (fractured grains, - inferred
subangular to subrounded), weak silica
cement, generally clean with no matrix
evident, (washing out?), loose, inferred good
to excellent porosity, no fluorescence.

SILTSTONE: As above.

SANDSTONE: As above trace carbonate mineral
fluorescence.

SILTSTONE: Buff to medium brown,
occasionally medium grey, very finely
laminated, arenaceous, slightly argillaceous,
very micromicaceous, carbonaceous flecks,
minor carbonaceous laminae, firm to
moderately hard, subfissile.

SANDSTONE: As above, (minor pyrite
cement/matrix on grains) weak silica cement
with minor quartz overgrowths.

SILTSTONE: As above.
SANDSTONE: As above.
SILTSTONE: Trace as above.
COAL: 'TTrace as above.
SANDSTONE: As above.

SILTSTONE: Buff to tan, occasionally light
to medium brown, very arenaceous and grades
to very fine sandstone, slightly
argillaceous, abundant micromica, lithic
fragments, trace carbonaceous specks, firm to
moderately hard, blocky.

SANDSTONE: Translucent to milky,
occasionally clear, fine to very coarse,
dominantly medium to coarse grained, very
poorly sorted, angular to subangular, (bit
fractured), weak silica cement in part, trace
pyrite cement/matrix, trace white to light
grey argillaceous matrix, dominantly loose,
good inferred porosity, no show.

SILTSTONE: Buff to light brown, light grey,
occasionally medium grey, very arenaceous,
argillaceous, abundant micromicaceous flecks,
common carbonaceous and pyritic laminae,
sucrosic texture, grading to very fine
grained argillaceous sandstone, firm to
moderately hard, blocky.
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Depth % Description

1605 - 1610 100 SANDSTONE: As above, clean, no matrix,
coarse to very coarse grained, no
fluorescence.

- Tr SILTSTONE: As above. (trace to 5%).

1610 - 1615 100 SANDSTONE: As above. No
fluorescence.

Tr SILTSTONE: As above.

Tr COAL: As above.

1615 - 1620 100 SANDSTONE: As above with weak to
occasionally moderately hard sucrosic and
crystalline silica cements. Trace mineral
fluorescence associated with minor calcite
cement. No shows,

1620 - 1625 100 SANDSTONE: Clear to translucent, medium to
coarse grained, generally as above.

Tr SILTSTONE: Predominantly medium grey,
occasionally light to medium brown, becoming
very argillaceous in part, arenaceous, minor
carbonaceous specks, firm, subfissile,
blocky.

Tr COAL: As above.

1625 - 1630 95 SANDSTONE: As above.

5 SILTSTONE: As above homogeneous
texture, smooth.

1630 - 1635 100 SANDSTONE: As above. No fluorescence.

Tr SILTSTONE: As above.

1635 - 1640 100 SANDSTONE: Clear to translucent, fine to
coarse grained, poorly sorted, angular to
subrounded, common hard quartz overgrowths
and minor weak sucrosic silica cement, rare
orange fluorescing dolomite cement. Fair
visual porosity in cemented aggregates, very
good inferred porosity in loose grains. No
fluorescence. No cut.

Tr SILTSTONE: Light grey to medium dark grey.
Soft to firm, argillaceous and micromicaceous
in part. Minor carbonaceous flecks and
laminae.

Tr COAL: Black to greyish black, brittle,
subvitreous.

1640 - 1645 90 SANDSTONE: As above. No fluorescence.

10 SILTSTONE: As above.

Tr COAL: As above.



Depth

1645 - 1650
1650 - 1655
1655 - 1660
1660 - 1665
1665 - 1670
1670 - 1675
1675 - 1680
1680 - 1685
1685 - 1690
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70

25

65

30

75
15
10

90

100

Tr

Tr

100

100

85

15

85

10

Description

SANDSTONE: As above. No shows.
SILTSTONE: As above.
COAL: As above.

SANDSTONE: As above with more fine
grained, silty cemented aggregates.

COAL: As above with slow, bright canary
yellow streaming fluorescent cut from kerogen
within 2 coal cuttings.

SILTSTONE: As above.

SANDSTONE: As above. No shows.

SILTSTONE: As above.

COAL: As above.

SANDSTONE: Light grey, clear to translucent,
rare white, medium to coarse grained,
moderately sorted, angular to subrounded,
trace silica cement, predominantly clean and

loose, trace mica, rare pyrite, very good
inferred porosity, no fluorescence.

SILTSTONE: Light brown to buff, arenaceous,
micromicaceous, thinly laminated (0.5 to
2mm), subfissile, firm.

COAL: Black, vitreous, subconchoidal,
blocky, brittle, firm to hard.

SANDSTONE: As above, predominantly coarse
grained, rare pyrite, very good inferred
porosity, no fluorescence.

SILTSTONE: As above.

COAL: As above.

SANDSTONE: As above, no fluorescence.

SANDSTONE: As above, medium to very coarse,
excellent inferred porosity, no fluorescence.

SANDSTONE: As above, slightly calcareous,
common mica, very good inferred porosity,
very dull orange mineral fluorescence.

SILTSTONE: Cream, argillaceous (kaolinitic)
blocky to amorphous, soft to firm.

SANDSTONE: As above, very good inferred
porosity, common mica, no fluorescence.

SILTSTONE: Cream to buff, as above.

COAL: Black, vitreous, silty, blocky to
subfissile, brittle, moderately hard.



Depth

1690

1695

1700

1705

1710

1715

1720

1725

1730

1735

Torqueing up
1741 (Spot Sample)

1695

1700

1705

1710

1715

1720

1725

1730

1735

1740

1740 - 1745

1745 - 1750

1750 - 1755
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153

100

Tr

Tr

100

Tr

100

Tr

100

Tr

100

Tr

Tr

100

Tr

100

100

Tx

100

100

100

100

Tr

100

100

Description

SANDSTONE: As above, predominantly very
coarse grained, excellent visual porosity, no
fluorescence.

SILTSTONE: As above,

COAL: As above.

SANDSTONE: As above, very good inferred
porosity, no fluorescence.

SILTSTONE: As above.
SANDSTONE: As above, no fluorescence.
SILTSTONE: As above.
SANDSTONE: As above, no fluorescence.
SILTSTONE: As above.

SANDSTONE: As above, no fluorescence.

SILTSTONE: Trace as above.

COAL: As above.

SANDSTONE: As above.

SILTSTONE: As above.

SANDSTONE: Light grey, translucent, medium

to very coarse grained, moderately sorted,
subangular to subrounded, clean and loose,
trace pyrite, very good inferred porosity, no

fluorescence.

SANDSTONE: As above,’no fluorescence.
SILTSTONE: As above.

SANDSTONE: As above, no fluorescence.
SANDSTONE: As above, fluorescence.
SANDSTONE: As above, fluorescence, (no

significant lithological change to explain
high and erratic bit torque).

SANDSTONE:

SILTSTONE:

SANDSTONE:

SANDSTONE:

As above, no fluorescence.

Medium to light brown, arenaceous
with argillaceous matrix, micromicaceous,
blocky, firm to soft.

As above, no fluorescence.

As above, no fluorescence.



Depth

1755 - 1760
1760 - 1765
1765 - 1770
1770 - 1775

(10-15% cavings
in sample)

1775 - 1780
1780 - 1785
1785 - 1790
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100

90

90

10

70

30

Tr

95

60

35

100

Description

SANDSTONE: Clear to translucent, medium to
very coarse, predominantly coarse grained,
poorly to moderately sorted, subangular,
angular to subrounded in part, weak silica
cement with minor quartz overgrowths, no
matrix, clean, loose, very good inferred
porosity, no fluorescence.

SANDSTONE: As above. Trace mica, trace
calcareous cement and very dull orange
mineral fluorescence.

SILTSTONE: As above. Occasional
carbonaceous laminae.

COAL: Black to dark brown, silty,
subvitreous, blocky to subfissile, firm to
hard.

SANDSTONE: As above.

SILTSTONE: Buff to light brown, occasionally
medium brown, very arenaceous, slightly
argillaceous, minor carbonaceous specks and
laminae, slightly micaceous, firm to
moderately hard, blocky.

SANDSTONE: White to translucent, fine to
medium grained, poorly sorted, predominantly
loose subangular quartz grains, minor
sucrosic silica and carbonate cemented
aggregates which are

micromicaceous and argillaceous in

part. Good visual porosity in loose grains,
fair to poor visual porosity in aggregates.
Minor dull yellow and dull orange mineral
fluorescence associated with dolomite/calcite
cements.

SILTSTONE: Light grey to medium dark grey
and brown, argillaceous, sandy and
micromicaceous in part, minor carbonaceous
flecks/laminae.

COAL: Black and greyish black, subvitreous,
blocky, brittle cuttings.
SANDSTONE: As above, no fluorescence.

SILTSTONE: As above.

SANDSTONE: As above, no shows.

COAL: As above.

SILTSTONE: As above.

SANDSTONE: Light grey, clear to translucent,
coarse to very coarse, predominantly very
coarse shards, inferred moderately sorted,

loose and clean, trace to rare pyrite,
excellent inferred porosity, no fluorescence.



Depth

1790 - 1795
1795 - 1800
1800 - 1805
1805 - 1810
1810 - 1815
1815 - 1820
1820 - 1825
1825 - 1830

%

80

20

80

10

10

60

30

10

50

45

20

80

Tr

10

85

55

45

75

25
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Description

SANDSTONE: As above, (shards), excellent
inferred porosity, no fluorescence.

COAL: Blocky, vitreous, silty in part,
resinous infilled cleats brittle, hackly,
hard.

SANDSTONE: As above, excellent inferred
porosity, no fluorescence.

COAL: As above.
SILTSTONE: Light to medium brown, .
arenaceous, carbonaceous flecks and laminae,

micromicaceous in part, blocky to subfissile,
firm.

SANDSTONE: As above, excellent inferred
porosity, no fluorescence.

SILTSTONE: As above.

COAL: As above.

SANDSTONE: As above, no fluorescence.
SILTSTONE: As above.

COAL: As above.

SANDSTONE: As above, medium to very coarse
grained, very good visual porosity, no
fluorescence.

SILTSTONE: Buff to medium brown,
argillaceous in part, common carbonaceous
flecks and laminae (leaf fragments?),
slightly calcareous, blocky to subfissile,
firm to moderately hard.

COAL: As above.

SANDSTONE: As above, predominantly medium
grained, good inferred porosity, no
fluorescence,

SILTSTONE: As above.

COAL: As above.

SANDSTONE: As above, good inferred porosity,
no fluorescence.

SILTSTONE: As above,
SANDSTONE: As above, predominantly very
coarse grained, excellent inferred porosity,

no fluorescence.

SILTSTONE: As above.
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Depth b4 Description

1830 - 1835 60 SANDSTONE: Translucent to light grey,
occasionally clear, medium to coarse,
occasionally very coarse, predominantly bit
fractured angular grains (shards), minor
strong silica cement, minor quartz
overgrowths, clean with no matrix, loose,
minor pyrite, good inferred porosity, no
fluorescence.

10 SILTSTONE: Light to medium brown, generally
as above.

30 COAL: Black, dull to subvitreous, uneven to
subconchoidal fracture, very silty, grading
to carbonaceous siltstone in part, firm to
moderately hard, brittle.

1835 - 1840 80 SANDSTONE: As above.

10 SILTSTONE: As above.

10 COAL: As above,

1840 - 1845 100 SANDSTONE: As above, trace dull, spotted,
yellow mineral fluorescence.

Tr COAL: As above.

Tr SILTSTONE: As above.

1845 - 1850 100 SANDSTONE: As above, medium to coarse,
rarely very coarse grained, mineral
fluorescence as above, good inferred
porosity.

Tr SILTSTONE: As above.

Tr COAL: As above.

1850 - 1855 100 SANDSTONE: As above.

Tr SILTSTONE: As above, medium to dark
brown, slightly carbonaceous, firm.

Tr COAL: Trace as above.

1855 - 1860 40 SANDSTONE: As above.

40 SILTSTONE: Light to medium brown,
occasionally dark brown, light grey, very
arenaceous, moderately argillaceous, very
carbonaceous in part, grading to carbonaceous
siltstone, very fine laminae, commonly
micromicaceous, firm to moderately hard,
subfissile to blocky.

20 COAL: As above.

1860 - 1865 70 SANDSTONE: As above, (coarse, bit fractured
shards).

25 SILTSTONE: As above, carbonaceous in part.

5 COAL: As above.



Depth

1865 - 1870
1870 - 1875
1875 - 1880
1880 - 1885
1885 - 1890
1890 - 1895
1895 - 1900
1900 - 1905
1905 - 1910

|2

20

80

40

60

Tr

100

90

10

100

100

Tr

100

100

Tr

60

Tr

40

Torsk-1 9021739 046

Lithology Descriptions

Description

SANDSTONE: Light grey, clear to translucent,
occasionally white, medium to very coarse,
predominately coarse grained, clean and
loose, slight trace calcareous cement and
very dull orange mineral fluorescence, very
good inferred porosity.

SILTSTONE: As above.

SANDSTONE: As above, occasionally fine to
medium grained aggregates, poor to fair
visual porosity, no fluorescence

SILTSTONE: Cream to light brown,
occasionally light grey and medium brown,
rare dark brown/black, very arenaceous
grading to very fine grained argillaceous
sandstone, trace carbonaceous specks and
laminae, trace pyrite, moderately micaceous,
firm to hard, blocky to subfissile.

COAL: As above.

SANDSTONE: Translucent to clear,
occasionally milky, coarse to very coarse,
occasionally medium grained, poorly sorted,
very angular to angular, (dominantly bit
fractured grains, inferred conglomerate),
strong silica cement with quartz overgrowths,
clean, no matrix, loose, good inferred
porosity, trace dull yellow mineral (calcite)
fluorescence.

SANDSTONE: As above.
SILTSTONE: As above.
SANDSTONE: As above.
SANDSTONE: As above.
SILTSTONE: As above.

SANDSTONE: As above.

SANDSTONE: Coarse to very coarse, angular,
poorly sorted, weak to moderate silica
cement. Good inferred porosity, no show,

SILTSTONE: As above, micaceous in parts.
SANDSTONE: As above,

SILTSTONE: As above.

COAL: Black to very dark brown, dull, woody
texture, very silty, grading to carbonaceous

siltstone, uneven to subconchoidal fracture,
laminated, hard, brittle.



Torsk-1 302173 047

Lithology Descriptions

Depth bA
1910 - 1915 100
Tr
Tr
1915 - 1920 100
Tr
1920 - 1925 100
Tr
1925 - 1930 40
60
Tr
1930 - 1935 90
10
1935 - 1940 100
1940 - 1945 100
1945 - 1950 90
10

1950 - 1955 100

Description

SANDSTONE: As above, also minor white to
light grey, fine to medium grained,
moderately sorted, subangular, weak silica
cement, minor white argillaceous matrix,
friable to firm, fair visual porosity, no
fluorescence.

SILTSTONE: As above.
COAL: As above.

SANDSTONE: As above, predominantly medium to
coarse grained, grains have a dark brown
staining, (bitumen staining?), no
fluorescence.

COAL:

SANDSTONE: As above, trace bitumen staining
as above.

SILTSTONE: As above.
SANDSTONE: As above.

SILTSTONE: Medium grey/brown, off white to
light grey, very arenaceous, commonly
micromicaceous, common carbonaceous specks
and microlaminae, firm to moderately hard,
blocky.

COAL: As above.

SANDSTONE: Translucent to light grey,
occasionally clear, coarse to very coarse
grained, as above, loose, good inferred
porosity, no show, trace, very dull,
yellow/orange mineral fluorescence.

SILTSTONE: As above.

SANDSTONE: Translucent to clear, medium to
coarse grained, good to very good inferred
porosity, no fluorescence.

SANDSTONE: As above.

SANDSTONE: Light grey to off white,
translucent to milky, occasionally dark
green, medium to very coarse grained, poorly
sorted, angular, minor strong silica cement,
clean with no visible matrix, loose, trace
pyrite, good to very good inferred porosity,
no fluorescence.

SILTSTONE: Light to medium brown, buff, very
arenaceous, abundant mica flakes, slightly
carbonaceous and argillaceous, firm to
moderately hard, blocky.

SANDSTONE: As above.



Depth

1955 - 1960
1960 - 1965
1965 - 1970
1970 - 1975
1975 - 1980
1980 - 1985
1985 - 1990
1990 - 1995

40

30

30
90
10
50
40

10

50

40

10

60

40
30
60
10

90

10
Tr

70

30

Tr

302173 048

Torsk-1

Lithology Descriptions

Description

SANDSTONE: As above.

SILTSTONE: As above, predominantly dark
brown to medium brown, occasionally buff.

COAL: As above.

SANDSTONE: As above.
SILTSTONE: As above,
SANDSTONE: As above.
SILTSTONE: As above.

COAL: Very silty, grading to carbonaceous
siltstone.

SANDSTONE: 2 types (1) as above becoming
predominant (2) light grey to off white,
occasionally light brown, fine to
predominantly medium, poorly to moderately
sorted, subangular to subrounded, weak silica
cement, minor white to light brown
argillaceous matrix, trace carbonaceous
specks, firm to friable, poor to fair visual
porosity.

SILTSTONE: As above.
COAL: As above, trace to 5% bright

blue/white fluorescence with bright
blue/white cut from amber.

SANDSTONE: As above, type (1), predominantly
coarse to medium grained.

SILTSTONE: As above.

SANDSTONE:

SILTSTONE: As above.

COAL: As above.

SILTSTONE: Light to medium grey and brown,
buff, very arenaceous with a sucrosic
texture, grading to very fine argillaceous
sandstone, moderately argillaceous, commonly
micromicaceous, trace carbonaceous flecks and
laminae, moderately hard to firm, brittle in
part, blocky to subfissile.

SANDSTONE: As above.

COAL:

SANDSTONE: As above, no shows

SILTSTONE: As above.

COAL: As above.



902179 049

Torsk-1

Lithology Descriptions

Depth % Description
1995 - 2000 95 SANDSTONE: As above, no shows
5 SILTSTONE: As above.
Tr COAL: As above.
2000 - 2005 70 SANDSTONE: Light grey, clear to translucent,

medium to very coarse grained,moderately
sorted, subangular to subrounded, slight
trace calcareous cement, predominantly clean
and loose, common pyrite, good inferred
porosity, no fluorescence.

30 SILTSTONE: Buff to cream, arenaceous to
argillaceous (?kaolinite) matrix, as above.

2005 - 2010 90 SANDSTONE: As above, predominantly very
coarse grained, excellent inferred porosity,
no fluorescence.

10 SILTSTONE: As above.

2010-2015 95 SANDSTONE: Fine to occasionally very coarse
grained, loose, subangular to subrounded,
white to translucent quartz grains.
Predominantly uncemented but some moderately
hard silica and orange to dull yellow to
green fluorescing dolomite/calcite cemented
aggregates. Poor to fair visual porosity in
cemented aggregates, good visual porosity in
loose grains. Minor, pyrite cemented, very
fine grained aggregates. No shows.

5 SILTSTONE: Light to medium dark grey and
brown, argillaceous, carbonaceous and
micromicaceous in parts. Firm, blocky

cuttings.
Tr COAL: Black to greyish black, brittle,
subvitreous, minor conchoidal fracture.

2615 -2020 100 SANDSTONE: As above, medium to very coarse,
excellent inferred porosity, trace pyrite, no
fluorescence.

Tr SILTSTONE: As above.

2020 - 2025 100 SANDSTONE: As above, no shows.
Tr SILTSTONE: As above.
Tr COAL: As above.

2025 - 2030 95 SANDSTONE: As above, no shows.
5 SILTSTONE: As above.
Tr COAL: As above,.

2030 - 2035 90 SANDSTONE: As above, no shows.

10- SILTSTONE: As above.



Depth

2035 - 2040
2040 -2045
2045 2050
2050 2055
2055 2060
2060 2065
2065 2070
2070 2075
2075 2080
2080 2085
2085 2090

902179 050

Torsk-1

Lithology Descriptions

100

Tr

Tr

90

10

85

15

60

40

30

70

100

Tr

100

Tr

90

10

50

50

90

10

90

10

Description

SANDSTONE: As above, no shows.

SILTSTONE: As above.

COAL: As above.

SANDSTONE: As above, common grey translucent
grains, coarse to very coarse grained,
excellent inferred porosity, no fluorescence,
trace quartz overgrowths.

SILTSTONE: Medium brown to buff, as above.
SANDSTONE: As above, weak silica cement in

part, trace quartz overgrowths, good inferred
porosity, no fluorescence.

SILTSTONE: As above.
SANDSTONE: As above, no fluorescence.

SILTSTONE: Cream to brown, arenaceous, as
above.

SANDSTONE: As above, no
fluorescence.

SILTSTONE: As above.

SANDSTONE: As above.

SILTSTONE: As above.

SANDSTONE: As above, medium to very coarse
grained, good inferred porosity, no
fluorescence.

SILTSTONE: As above

SANDSTONE: As above.

SILTSTONE: As above.

SANDSTONE: As above. Rare ilmenitic
inclusions, excellent inferred porosity, no

fluorescence.

SILTSTONE: Cream to buff arenaceous as
above.

SANDSTONE: Coarse to very coarse grained as
above, no fluorescence.

SILTSTONE: As above, becoming predominantly
light grey with depth.

SANDSTONE: As above.
SILTSTONE: Light grey, arenaceous with

argillaceous matrix, rare disseminated
pyrite, blocky, firm to moderately hard.



Depth

2090 - 2095
2095 - 2100
2100 - 2105
2105 - 2110
2110 2115
2115 - 2120
2120 - 2125

302179 051

Torsk-1

Lithology Descriptions

90

10
90
10

100

100

Tr

80

20

70

30

70

30

Tx

Description

SANDSTONE: Translucent to milky, minor clear
grains, coarse to very coarse grained, with
minor fine to medium light grey aggregates,
overall poorly sorted, angular to subangular
fractured quartz fragments, inferred moderate
silica cement as evidenced by common quartz
overgrowths, minor white argillaceous matrix
in fine grained aggregates, trace pyrite
cement and nodules, trace mica flakes,
aggregates are firm to friable, generally
loose and clean grains, good inferred, fair
visual porosity, no fluorescence.

SILTSTONE: As above.
SANDSTONE: As above.
SILTSTONE: As above.

SANDSTONE: As above, medium to very coarse,
predominantly coarse grained, poorly to
moderately sorted, no fluoresceuce.

SANDSTONE: As above.
SILTSTONE: As above.
SANDSTONE: As above.
SILTSTONE: As above.

SANDSTONE: As above with common fine to
medium grained aggregates, which are
moderately sorted, subrounded to subangular,
weak to moderate silica cement, minor white
argillaceous matrix, trace carbonaceous
specks, moderately hard to firm, fair visual
porosity, no fluorescence.

SILTSTONE: Medium grey/brown occasionally
light grey and brown, arenaceous, slightly
argillaceous, common carbonaceous specks and
fine carbonaceous laminae, firm to moderately

hard, blocky, subfissile.

SANDSTONE: As above becoming predominately
fine grained, moderately to well sorted,
minor coarse to very coarse grained
fragments, weak to moderate silica cement,
minor white argillaceous matrix, trace
pyrite, common brown staining on grains
(bitumen?). Fluorescence: trace, o
bright, pin point yellow, no cut t-

weak, pale, crush cut, no to ver; ...
residue.

SILTSTONE: As above, very arenaceous,
sucrosic texture in part, grading to very
fine sandstone,.

COAL: Black, occasionally very dull
brown/black, silty in part, generally
subvitreous lustre, uneven to subconchoidal
fracture, brittle, moderately hard.



Depth

2125 - 2130
2130 - 2135
2135 - 2140
2140 - 2142
Circulate
Bottoms Up
2142 - 2145
2145 - 2150
SAMPLES
UNREPRESENTATIVE:
PROBABLY
MORE SANDY
2150 - 2155
2155 - 2160

£33

30

70

10

90

Tr

90

10

80

20

85

15

95

90

10

70

30
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Torsk-1

Lithology Descripcions

Description

SANDSTONE: As above, no fluorescence.

SILTSTONE: Becoming very argillaceous,
grading to claystone, predominantly light
grey to off white, micromicaceous, trace
pyrite, firm, subfissile.

SANDSTONE: As above with common coarse to
very coarse loose grains, mno fluorescence.

SILTSTONE: Light to medium grey,
occasionally medium brown, very argillaceous,
slightly arenaceous, smooth texture, soft to
moderately firm, subfissile to blocky.

COAL: Black, occasionally very dull
brown/black, silty in part, generally
subvitreous lustre, uneven to subconchoidal
fracture, brittle, moderately hard.

SILTSTONE: As above.
SANDSTONE: As above, no shows.

SANDSTONE: Medium to predominantly
coarse grained, subangular to subrounded,
poorly to moderately sorted, good to very
good visual porosity. Minor silica and
orange fluorescing dolomite cement. No
hydrocarbon fluorescence or cut.

SILTSTONE: As above,

SANDSTONE: As above. No show, trace dull
yellow and orange mineral fluorescence.

SILTSTONE: As above.

SILTSTONE: Faint green colouring in
some cuttings, very argillaceous
grading to claystone in part.

SANDSTONE: As above, no shows.

SANDSTONE: As above, predominantly coarse
grained, very good inferred porosity, no
fluorescence.

SILTSTONE: Medium green grey, as above
grading to claystone.

SANDSTONE: As above, common bitumen stained
grains. Trace calcareous cement, very good
inferred porosity, no fluorescence.

SILTSTONE: Medium grey, argillaceous,
grading to claystone, fossiliferous,
kaolinitic specks, blocky, firm.



Depth

2160 - 2165
2165 - 2170
2170 -2175
2175 - 2180
2180 - 2185
2185 - 2190
2190 - 2195
2195 - 2200

>

70

30

20

80

60

40

60

40

50

50

Tr

60

40

80

10

10

80

20

Tx

Lithology Descriptions

Torsk-1

902179 053

Description

SILTSTONE: Green to grey, light grey to
medlum to dark grey and light brown, sandy in
parts, very argillaceous in parts grading to
claystone.

SANDSTONE: As above, no shows.
SANDSTONE: As above, no fluorescence.

SILTSTONE: Medium grey green, argillaceous,
trace pyrite, trace microfossils, as above.

SILTSTONE: As above.

SANDSTONE: Medium to coarse grained, loose.
Trace dull yellow to green fluorescence with
moderately fast streaming cut, faint yellow
to green ring residue. Probably
contamination in possum-belly and shakers
from free oil swabbed on trip.

SILTSTONE: As above. Commonly light green
with chlorite/glauconite staining.

SANDSTONE: As above, no shows.
SILTSTONE: As above.

COAL: Black, vitreous, conchoidal fracture,
brittle.

SANDSTONE: As above, no shows.

SILTSTONE: Light grey to medium dark grey
and light to medium brown. Argillaceous,

carbonaceous and micromicaceous in parts.

Firm, blocky cuttings. Slightly sandy in

parts.

COAL: Black, hard, brittle, vitreous lustre,
conchoidal fracture.

SANDSTONE: Medium to coarse grained, clear
to translucent, angular to subangular,
moderately well sorted, loose quartz grains.
Minor white sucrosic silica cement, weak to
~ccasionally moderately strong. No
fluorescence. No cut, good visual porosity.

SILTSTONE: Light green grey to medium grey
and light to medium brown. Argillaceous,
carbonaceous and micromicaceous in parts.

Firm, blocky cuttings.

COAL: Black, vitreous, lustre, conchoidal
fracture, hard.

SANDSTONE: As above. No shows.
SILTSTONE: As above.

COAL: As above.
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Litholopy Descriptions

Depth Z Description

2200 - 2205 40 SANDSTONE: As above. No shows.

30 - COAL: As above.

30 SILTSTONE: As above,

2205 - 2210 50 SANDSTONE: As above. No shows,

50 SILTSTONE: As above.

Tr COAL: As above.

2210 - 2215 80 SANDSTONE: As above. No shows.

15 COAL: As above.

5 SILTSTONE: As above.

2215 - 2220 70 SANDSTONE: As above. No shows.

25 SILTSTONE: As above.

5 COAL: As above.

2220 - 2225 85 SILTSTONE: Light to medium grey and brown,
moderately arenaceous, slightly to moderately
argillaceous, grading in part to very fine
grained sandstone, trace carbonaceous specks
and laminae, slightly sucrosic texture,
moderately hard, occasionally firm, blocky to
subfissile.

10 SANDSTONE: Translucent to milky loose
grains, occasionally light grey fine to
medium grained aggregates, predominantly
loose coarse angular bit fractured fragments
which are poorly sorted, aggregates are
poorly to moderately sorted, subrounded to
subangular with a moderate silica cement and
quartz overgrowth development, abundant
pyrite cement/matrix, sucrosic white silica
matrix, aggregates are firm to moderately
hard with poor to occasionally fair visual
porosity, predominantly loose grains with
good inferred porosity, no fluorescence (tr
calcite mineral fluor).

5 COAL: As above.

2225 - 2230 90 SILTSTONE: As above.

10 SANDSTONE: As above.

2230 - 2235 80 SANDSTONE: As above, no fluorescence.

15 SILTSTONE: As above.

5 COAL: As above.



Depth

2235 - 2240
2240 - 2245
2245 - 2250
2250 - 2255
2255 - 2260
2260 - 2265
2265 - 2270
2270 - 2275
2275 - 2280

>

95

70

30

80

20

20

80

95

100

10

90

50

50

30

70

Torsk-1 902179 055
Lithology Descriptions

Description

SANDSTONE: As above, common black metallic
mineral (?7ilmenite) inclusions, trace medium
grey, coarse subrounded grains.

SILTSTONE: As above.

SANDSTONE: As above, trace calcareous and
moderate silica cements,

SILTSTONE: Predominantly medium brown,
arenaceous, carbonaceous flecks and laminae,
occasionally micaceous.

SANDSTONE: As above, becoming predominantly
medium grained, occasional fine grained
silica cemented aggregates, abundant
carbonaceous flecks and laminae, poor to good
visual porosity, no fluorescence.

SILTSTONE: As above.
SANDSTONE: As above.
SILTSTONE: As above.

SILTSTONE: Light to medium grey and
medium brown, very argillaceous grading to
claystone in parts, slightly arenaceous,
minor carbonaceous specks and laminae,
slightly to moderately calcareous, soft to
firm,

SANDSTONE: Medium to coarse loose quartz
grains, no fluorescence.

SANDSTONE: Translucent to white,
occasionally clear, medium to very coarse,
poorly sorted, angular quartz fragments,
minor weak silica cement and very fine
sucrosic recrystallized quartz on grains, no
matrix, clean, trace pyrite, trace to good
inferred porosity. FLUOR: Tr dull
orange/yellow mineral fluorescence, no cut,
no crush cut, no residue.

SANDSTONE: As above, trace dull roange
mineral fluorescence, no cut,

SILTSTONE: Predominantly medium brown,
argillaceous, carbonaceous, common arenaceous
laminae.

SANDSTONE: As above, slight trace
fluorescence as above,

SILISTONE: As above,

SANDSTONE: As above. No
fluorescence.

SILTSTONE: As above.
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Lithology Descriptions

Depth A Description
2280 - 2285 60 SANDSTONE: Predominantly coarse to very
coarse grained as above, no fluorescence.
40 . SILTSTONE: As above.
2285 - 2290 50 SANDSTONE: As above. No
fluorescence.
45 SILTSTONE: Medium brown, as above,
carbonaceous.
5 COAL: Black to dark brown, silty, grading to

carbonaceous siltstone, subvitreous to
vitreous, blocky to subfissile, moderately
hard to hard.

2290 - 2295 90 SILTSTONE: Light green grey, medium to dark
grey and light to medium brown, argillaceous,
carbonacecus and micromicaceous in part.
Slightly calcareous in parts. Firm, blocky
cuttings.

10 SANDSTONE: Very fine to occasionally coarse
grained, loose,and weakly silica and calcite
cemented aggregates. Poor visual porosity in
aggregates, good inferred porosity in loose
grains. No shows. Trace, orange and dull
yellow, mineral fluorescence associated with
calcareous cement.

Ty COAL: Black, hard, brittle cuttings,
vitreous, conchoidal fracture.

2295 - 2300 90 SILTSTONE: As above.
10 SANDSTONE: As above. No shows.
2300 - 2305 70 SILTSTONE: As above.
30 SANDSTONE: As above. No shows.
2305 - 2310 90 SILTSTONE: As above.
10 SANDSTONE: As above. No shows.
2310 - 2315 60 SANDSTONE: Fine to medium, occasionally

coarse grained, angular to subrounded in
parts. Weak to moderately strong sucrosic
silica and minor carbonate cemented
aggregates, predominantly loose grains. Good
visual porosity in loose grains, poor visual
porosity in cemented aggregates. Trace
mineral fluorescence (dull orange and yellow)
in some cemented aggregates. No shows.

35 SILTSTONE: Light green to grey, medium dark
grey and brown, argillaceous, carbonaceous
and micromicaceous in parts. Firm, blocky to
occasionally subfissile cuttings.,

5 COAL: Black, hard, brittle, subvitreous to
vitreous, conchoidal fracture.



Depth

2315 - 2320
2320 - 2325
2325 - 2330
2330 - 2335
2335 - 2340
2340 - 2345
2345 - 2350

90

10
Tr

80

10

10

50

45

80

15

50

45

55

40

60

40
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Lithology Descriptions

Description

SANDSTONE: As above. Rare pinkish
translucent rose quartz.

SILTSTONE: As above.
COAL: As above.

SANDSTONE: As above. Predominantly coarse
grained angular fragments. No shows.

SILTSTONE: As above.

COAL: As above.

COAL: As above.

SILTSTONE: As above.

SANDSTONE: As above. No shows.

SANDSTONE: Predominantly medium to coarse,
angular fragments. No shows. Minor pyrite
cemented aggregates.

SILTSTONE: As above, glauconitic in parts.
COAL: As above,
SANDSTONE: As above. No shows.

SILTSTONE: As above glauconitic in
parts.

COAL: As above.
SILTSTONE: As above
SANDSTONE: As above. No shows.

COAL: As above.

SANDSTONE: Predominantly medium to coarse,
angular fragments, as above, moderately
calcareous and strong silica cement, trace to
common dull orange mineral fluorescence. No
hydrocarbon fluorescence.

SILTSTONE: Medium brown, carbonaceous,
kerogenous, disseminated coarse subangular
bitumen stained grains, blocky to subfissile,
firm to moderately hard.



Torsk-1
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. Lithology Descriptions

Depth YA Description
2350 - 2355 60 SANDSTONE: As above, and common greeun/grey

quartz grains.

40 SILTSTONE: Green/grey, argillaceous,
moderately calcareous, trace micro fossils,
blocky, firm to soft.

2355 - 2360 75 SANDSTONE: As above, slightly calcareous, no
fluorescence.
25 SILTSTONE: As above.
_ 2360 - 2365 90 SANDSTONE: As above, slightly calcareous, no
fluorescence.
10 SILTSTONE: As above.
2365 - 2370 90 SANDSTONE: As above, no fluorescence.
10 SILTSTONE: As above.
2370 - 2375 40 SANDSTONE: As above, no
fluorescence.
30 SILTSTONE: Light to medium grey, as above.
- TOP MAY BE 30 RHYOLITE: Mottled grey green, occasionally
REWORKED AS brick red, moderately weathered, commonly
LITHIC SST spherulitic with cream to red and emerald

green spherules, red potassic feldspars
generally partially altered to clay, sucrosic
texture, Secft (weathered ) to very hard,
calcite replacement of ?feldspars (Rhombs),

- green chloritic alteration.

2375 - 2380 10 SANDSTONE: As above. (7cavings).

10 SILTSTONE: Medium brown arenaceous, grading
to very fine sandstone, carbonaceous flecks,
slightly calcareous, sucrosic, firm to hard.

80 RHYOLITE: As above.
— 2380 - 2385 Tr SANDSTONE: As above.
80 SILTSTONE: Light to medium brown,

argillaceous, carbonaceous, arenaceous in
part, trace disseminated quartz grains,
blocky, firm.

- 10 COAL: Black, vitreous, hackly to blocky,
stheanchnidal fo conchoidal. brittle  ha:o

vitustundliy cleatb, coarse to very coarse,

occasionally medium, predominantly bit

fractured grains, angular, poorly sorted,

abundant quartz overgrowths inferring a

- moderate to strong silica cement, generally
clean with no matrix visible, loose, inferred
poor to failr porosity, trace bitumen staining

- giving a moderately bright to dull yellow
fluorescence, no cut, no crush cut, no
residue.
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Lithology Descriptions

Depth z Description

2385 - 2390 (contd) 10 SILTSTONE: As above.

2390- 2395 50 SANDSTONE: As above, no fluorescence.
40 SILTSTONE: As above.
10 COAL: As above.

2395 - 2400 50 SANDSTONE: As above, no fluorescence.
50 SILTSTONE: As above.

2400 - 2405 5 SANDSTONE: As above (?cavings).
95 SILTSTONE: Medium grey, argillaceous,

calcareous, blocky, firm, plus medium brown
carbonaceous, blocky, firm to hard.

2405 - 2410 90 SILTSTONE: As above, common forams
(?cavings).
5 SANDSTONE: As above, no shows.
5 VOLCANICS: As above.
2410 - 2415 90 SILTSTONE: As above.
10 SANDSTONE: As above. Predominantly coarse

to medium grained, angular fragments, minor
sucrosic silica cemented aggregates. No
shows. Poor to good visual porosity.

2415 - 2421 60 SANDSTONE: Clear to milky white, quartzose,
moderately hard, angular
TD = 2421mRKB fragments of silica cemented sandstone.

Common shattered grains. Original sandstone
fine to coarse grained, poorly sorted,
subrounded to subangular. Minor sucrosic
silica cemented, fine grained aggregates.
Poor to occasionally fair visual porosity in
some aggregates. Trace dull yellow to green
mineral fluorescence from several aggregates.
No shows.

40 SILTSTONE: Light green to grey to medium
dark grey, minor brown, argillaceous,
carbonaceous and micromicaceous in parts,
firm to occasionally moderately hard, blocky
to rarely subfissile.

Tr VOLCANICS: Mottled white/grey/green/red,
common K feldspars, red and emerald green
spherules. Minor calcite replacement and
clay weathering to kaolinite and chlorite
(probably cavings).
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302179 061

CORE DESCRIPTION
Core No. 1 Well : TORSK-1

Interval Cored : 1370,.5-1374.5m

Cut ¢ 4.0m Recovered : 1.48m (37%)
Bit Type : RC 444 Bit Size : 121y4
Described by ¢ G. Smith Date . 2/11/88

Depth &
Int. ROP Graphic Shows Descriptive Lithology

(m) (m/hr)

ﬁo 0 1370.5-1370.7m: Sandstone with
1370 i ninor fine interlaminated current

I
: rippled siltstone.
L
.
I

SANDSTONE: Light grey, clear to
translucent grains, fine to
o | occasionally medium, poor to
©t |‘4> moderately sorted, subangular,
L weak calcareous cement, common
. o light
: L. “l 157177 brown argillaceous matrix,
1372 ] L 3993 friable, exhibiting common oil

| staining, micaceous, very good
visual porosity, FLUOR: 60-70%
dull to moderate bright yellow,
instant yellow blooming cut.
SILTSTONE: Medium brown,
arenaceous, common argillaceous,
very calcareous, micro-micaceous,
firm, blocky.

1 RN a\\Y

13%/

[
.

.

] .

. .
.

— ]

1373

N AR

1370.7-1370.93m: Massive
sandstone.

SANDSTONE: Light brown, clear to
translucent grains, fine to
coarse, dominantly medium to
coarse, moderately sorted,
subangular to subrounded,
dominantly subangular, weak to
moderate calcareous cement, light
brown argillaceous matrix, trace
mica, friable, trace bitumen
staining on grains, good visual

I
I
I
I
I
I
I
I
1374 }
I
I
I
I
I
I
I
I
[ | i
| | | porosity,
I
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I
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I
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I
I
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I
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|
|
I
]
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[
[
]
I
[
1375 |
T
I
I
[
[

FLUOR: 30% dull to moderately
bright yellow fluorescence,
instant pale yellow blooming cut,
thin film residue.

1370.93-1371.23: Generally
massive sandstone with minor
carbonaceous laminae.

SANDSTONE: Light grey, clear to
translucent grains, very fine to
fine, with minor medium grains,
poor to moderately sorted,
subangular, weak calcareous
cement, light brown/grey
argillaceous matrix, friable, common
oil staining, micaceous, very good
visual porosity.

FLUOR: 60-70% dull to moderately
bright yellow even fluorescence,
instant yellow blooming cut,
patchy thick film residue.

|
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302179 062

Depth &
Int. ROP Graphic  Shows Descriptive Lithology
(m) (m/hr)

1371.23-1371.77: Massive coarse
grained sandstone.

SANDSTONE: Medium brown, clear to
translucent grains, fine to very
coarse, dominantly coarse, poorly
sorted, angular to subrounded,
slight trace calcareous cement,
common brown argillaceous matrix,
very friable and loose, excellent
visual porosity, abundant oil
staining on grains.

FLUOR: 100%, moderately bright
yellow with even fluorescence,
instant bright yellow blooming
cut, bright yellow film residue,
giving a strong odor and sweet
taste. FREE OIL NOTED BLEEDING
FROM CORE.

1371.77-1371.98: Predominantly
sandstone with minor carbonaceous
laminae towards the base.
SANDSTONE: Light grey to light
brown, clear to translucent
grains, very fine to dominantly
medium, poor to moderately sorted,
angular to subrounded, moderately
calcareous cement decreasing with
depth, fair visual porosity, weak
siliceous cement towards the base,
common buff argillaceous matrix,
minor carbonaceous flecks and
laminae, friable, becoming firm
with depth,common mica and altered
feldspars.

FLUOR: 60% decreasing to 0% at
base, moderately bright to dull
yellow, patchy, slow to moderately
fast blooming yellow cut, thin film
residue.

PROBABLE OWC LIES BETWEEN
1371.77m
(60% FLUOR)
1771.93m
(0% FLUOR)
- Chip sample from 1771.93m has
12-15% porosity (moderately well
connected intergranular pore
space visible with no shows).

12880121/10-11
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* ppm C1/C2/C3 etc

11880128

Depth
(m)

2401

2384.6

2381.5

2376

2362

2346.5

2332.5

2309.5

2288.5

Rec.

(mm)

35

10

20

25

18

14

TORSK-1 902179 084

SIDEWALL CORE DESCRIPTIONS

Rock
Type

SILTSTONE

SILTSTONE

RHYOLITE

SANDSTONE

CLAYSTONE

CARBONACEOUS
SILTSTONE

CLAYSTONE

SILTSTONE

Description

Light brown/grey, moderately
argillaceous, very arenaceous with
common very fine grained sand, slightly
micromicaceous, trace carbonaceous
specks, hard, blocky.

GAS: None detected.

Mud and rock chips, not representative.
GAS: 60 ppm methane.

(Volcanic?) light to medium grey/green,
mottled, very argillaceous, common fine
to very fine quartz grains,
chloritic(?), soft to firm, crumbly.
GAS: 155/19/7%

Mottled red/green, red potassic
feldspar, abundant chlorite, feldspar
altered to clay, moderately hard to
hard, blocky; sample broken.

GAS: 154/15/14

Off white, friable, medium to very
coarse grained, moderately sorted,
subangular, slightly micromicaceous,
non-calcareous.

FLUOR: 70%, even dull

yellow/green, no cut, no residue.
GAS: 180/7

Very dark brown/black, slightly silty,
very homogeneous, slightly
micromicaceous, moderately hard, blocky
to sub-fissile, '

GAS: 1137/170/105/15

Very dark brown, abundant

carbonaceous flecks and micro laminae,
very argillaceous, slightly
micromicaceous, firm to moderately hard,
sub-fissile,

GAS: 2123/926/280/77

Light brown, very argillaceous, common
carbonaceous flecks and minor plant
remains, generally homogeneous, slightly
sticky, soft, crumbly.

GAS: 2280/172/35

Medium grey, very argillaceous and
arenaceous, grading to very fine
sandstone in part, abundant micromica,
trace carbonaceous flecks, firm, blocky.
GAS: 950/68/28



10

11

12

13

14

15

16

17

18

19

20

2275.3

2255.5

2231.5

2215.0

2205.0

2187.5

2151.0

2132.5

2095.5

2081.0

2064.5

22

20

14

21

NR

24

31

30

16

26

30

SILTSTONE

SILTSTONE

SILTSTONE

SANDSTONE

SHOT OFF

SILTSTONE/
COAL

SANDSTONE

CLAYSTONE

SANDSTONE

SANDSTONE

SANDSTONE

362179 065

Medium grey, argillaceous, arenaceous,
grading to very fine grained sandstone
in part, micromicaceous, soft, blocky,
non-calcareous.

GAS: 820/102/35

Brown grey, very argillaceous,
arenaceous grading to fine grained
sandstone in part, slightly
micromicaceous, soft, blocky, trace
carbonaceous flecks.

GAs: 811/152/105/Tr

Light grey, common carbonaceous flecks,
very slightly argillaceous, minor
micromica, soft, blocky.

GAS: 482/68/38

Light grey, soft, fine to medium
grained, moderately sorted, angular to
subangular, light grey kaolinite matrix.
No fluorescence.

GAS: 285/17/15

NO RECOVERY

Light brown, grey to black,

large coal fragments, siltstone slightly
argillaceous and micromicaceous, soft,
blocky.

GAS: 463/85/42

Light grey, soft, very fine to fine
grained, moderately sorted, subangular
to subrounded; non calcareous, silty,
kaolinite matrix, poor to fair visual
porosity. No fluorescence.

GAS: 218/68/35

Light grey, kaolinitic, firm,
sub-fissile, non-calcareous, very slight
micromicaceous.

GAS: 91/18/12

Light grey, soft, very fine to fine
grained, moderate sorted, subangular to
subrounded; silty, slightly
carbonaceous, kaolinite matrix, poor
visual porosity. No fluorescence.

GAS: 171/51/16

Light grey, soft, very fine grained,
well sorted, angular to subrounded;
silty, very poor visual porosity. No
fluorescence.

GAS: Trace Cl

Light grey, soft, medium to coarse
grained, moderately sorted, angular to
subrounded; minor carbonaceous flecks,
good visual porosity.

FLUOR: 100%, dull, even,

orange, no cut, no residue.

GAS: Trace Cl.



21

22

23

24

25

26

27

28

29

2044.0

2006.5

1985.0

1974.0

1958.0

1929.5

1914.0

1870.5

1848.0

16

20

15

34

37

23

22

12

19

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE

SILTSTONE

SILTSTONE

SANDSTONE

SILTSTONE

SANDSTONE

902179 066

Light brown, soft, very fine to fine
grained, moderately sorted, angular to
subrounded;

abundant carbonaceous flecks,
micromicaceous, slightly argillaceous,
poor visual porosity.

FLUOR: 70%, very dull, even,

orange, trace, dull yellow crush cut,
trace residue.

GAS: 114/55/34/Tr

Light grey, soft, very fine grained,
well sorted, angular to subrounded;
silty, slightly carbonaceous, very poor
visual porosity. No fluorescence.

GAS: 133/58/39/Tr

Light grey, soft, very fine to fine
grained, moderately sorted, angular;
silty, slightly carbonaceous, poor
visual porosity. No fluorescence.
GAS: 95/12/9

Light grey, soft, fine to medium
grained, moderately sorted, angular to
subrounded; slightly carbonaceous, very
slightly calcareous, fair to good
visual porosity.

FLUOR: 30%, dull, pinpoint,

yellow, no cut, no residue.

GAS: 62/6/Tr

Light brown, very micromicaceous,
slightly argillaceous, arenaceous in
part, grading to very fine grained
sandstone, firm, blocky, non-calcareous.
GAS: 171/68/34/Tr

Light brown to black laminae
(carbonaceous), moderately argillaceous,
arenaceous in part, grading to very fine
grained sandstone, firm, very slightly
calcareous.

GAS: 209/94/85/35

Light grey, soft, fine to medium
grained, well sorted, subangular to
subrounded; light grey kaolinitic
matrix, very slightly calcareous, poor
visual porosity. No fluorescence.

GAS: 70/20/Tr

Light grey/brown, argillaceous, slightly
micromicaceous, arenaceous in part,
grading to fine grained sandstone,
carbonaceous flecks, soft, sticky, Hp0
sensitive,

GAS: 202/63/42/Tr

Light grey, moderately hard, fine to
occasionally medium grained, well
sorted, subangular to subrounded;
slightly carbonaceous, very slightly
calcareous, fair visual porosity.
FLUOR: 30%, very dull, even,

yellow with very weak yellow crush cut
and trace residue.

GAS: 80/30/15



30

31

32

33

34

35

36

37

38

39

40

41

1818.5

1807.5

1778.5

1743.5

1713.5

1685.0

1659.0

1645.3

1615.0

1600.5

1575.0

1555.0

19

NR

17

26

20

NR

34

NR

35

35

NR

SANDSTONE

SILTSTONE

SILTSTONE/
COAL

SANDSTONE

SANDSTONE

SANDSTONE

SILTSTONE

MISFIRE

SANDSTONE

302179 (67

Light grey, soft, fine to medium
grained, moderately sorted, subrounded;
kaolinitic matrix, H20 sensitive, good
visual porosity. No fluorescence.

GAS: Trace Cl

Lost bullet: Retaining wire
intact.

Very light grey, clean silt size silica,
minor kaolinitic matrix, soft, very
slightly micromicaceous,

FLUOR: 100% even, dull,

orange, with moderate, bright yellow,
crush cut.

GAS: 38/Tr/Tr

Light brown, argillaceous,
micromicaceous, slightly carbonaceous,
with 2-5mm coal laminae, arenaceous,
grading to very fine grained sandstone,
FLUOR: None visible. Moderate, yellow,
crush cut, thin ring residue.

GAS: 159/Tr/Tr

White, soft, very fine grained, well
sorted, subangular to subrounded; minor
kaolinitic matrix, poor visual
porosity.

FLUOR: 70%, very dull,

patchy, yellow/orange, with weak,
yellow, crush cut, faint ring residue.
GAS: None detected.

Lost bullet: Retaining wire
intact.

Clear to translucent, firm, fine
grained, well sorted, angular to
subrounded; sucrosic silica cement,
fair visual porosity. No fluorescence.
GAS: 68/Tr/Tr

Lost bullet: Retaining wire
intact.

White, firm, fine grained, well sorted,
subangular to subround; fine grained,
sucrosic silica cement, fair to good
visual porosity.

FLUOR: 60%, very dull, patchy,

orange with very weak yellow crush cut.
GAS: 72/Tr/Tr

Medium brown, slightly argillaceous,
very arenaceous, grading to fine grained
sandstone, sucrosic silica cement, minor
lithics, up to fair visual porosity in
sandy laminae.

FLUOR: None visible, very weak, yellow,
crush cut.

GAS: 110/Tr/Tr

NO RECOVERY

White to light brown, firm, fine
grained, well sorted, angular to
subangular; sucrosic silica cement,
poor visual porosity. No fluorescence,
no cut.

GAS: 323/Tr/Tx



42 1546.0 29 SILTSTONE
43 1543.0 NR MISFIRE
44 1535.0 45 SANDSTONE
45 1514.0 22 SILTSTONE
46 1484.2 NR MISFIRE
47 1447.5 24 SILTSTONE
48 1404.0 34 SILTSTONE
49 1398.0 NR MISFIRE
50 1375.5 35 SILTSTONE/
SANDSTONE
51 1375.0 NR
52 1374.5 NR MISFIRE
53 1374.0 54 SANDSTONE

* ppm G1/C2/C3/IC4/NC&/C5

902179 068

Dark brown with black, carbonaceous

laminae, very argillaceous, slightly
micromicaceous, firm

FLUOR: None visible.

Moderate, yellow, crush cut, bright

yellow ring residue.

GAS: 178/Tr/Tr

NO RECOVERY

Very light brown, firm, fine grained,
very poorly sorted, angular to
subrounded; weak silica cement, strong
hydrocarbon odour, light brown oil
staining.

FLUOR: 30%, moderately

bright, patchy, yellow, with a weak,
diffuse, yellow streaming cut, milky
yellow crush cut, yellow ring residue.
GAS: 1482/36/22/79/142/162%

Light grey, minor kaolinitic, soft,
slightly micromicaceous, non-calcareous.
GAS: 58/Tr/Tr

NO RECOVERY

Light grey, abundant kaolin, very
slightly micromicaceous, non-calcareous,
very argillaceous, grading to claystone.
GAS: 83/Tr

Light grey, brown with black
carbonaceous laminae, minor sandy
laminae, grading to very fine grained
sandstone, argillaceous, micromicaceous.
FLUOR: None visible, faint yellow crush
cut.

GAS: 308/25/19/Tr

NO RECOVERY

White to light brown,

interlaminated very fine grained to silt
size silica, weak sucrosic silica
cement, argillaceous, slightly
carbonaceous, slightly micromicaceous,
low energy current ripples; very poor
visual porosity in sandy lenses. No
fluorescence, no cut.

GAS: 1083/288/490/385/488/210

Lost bullet: retaining wire
intact.

NO RECOVERY

Light brown, friable, fine to coarse
grained, very poorly sorted, angular to
subrounded, weak silica cement, good
visual porosity, strong petroleum odour,
light brown oil staining, waxy texture,
?Biodegraded oil.

FLUOR: None visible, weak,

yellow, crush cut.

GAS:

570/170/420/2002/3003/1956%*



54

55

56

57

58
59

60

* PPM Cl1/C2/C3/1C4/NC4/C5

1372.4

1368.

1367.

1362.

1356.
1340.

1333.

48

NR

NR

58

NR

NR

58

SANDSTONE

MISFIRE

CLAYSTONE

MISFIRE

CLAYSTONE

- 902179 069

Light grey, friable very fine to fine
grained, well sorted, subrounded to
rounded, very weak silica cement,
slightly argillaceous.

FLUOR: 100%, solid,-

moderately bright to bright, yellow,
with instant bright yellow blooming cut
and moderately thick ring residue.

CAS: 418/98/3150/10000/15600/13600

NO RECOVERY

Lost bullet: retaining wire
intact.

Medium brown/grey, abundant glauconite
grains, abundant pyrite grains
(disseminated and bedded), slightly
micromicaceous, non-calcareous,
swelling, soft, crumbly.

GAS: 2052/105/700/208/183/810

NO RECOVERY
Lost bullet: broken wire.

Mottled grey/green, (50% glauconite),
common pyrite, very calcareous,
swelling, slightly sticky, soft,
crumbly.

GAS: No detected.

ATTEMPTED 60
RECOVERED 45
LOST BULLETS 7
MISFIRE 7
NO RECOVERY 1
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SerlaI’No (Preserved)

TREMARIKS

Well . torsk? 1
OBSERVER :  GOODE DATE  :18-NOV-88 RUN NO. : 2
| CIAMBER L Co2.8 14ie) | CIAMBER 2 (10.4 Lit. }
1359:”“0' i 2-50/1372.4m | 2-51/1372.4m ,
[N, RECORDING TIMES | | I
| Tool Set | 14:59:04 | 15:16:00 [
| Chamber Open | 15:04:24 | 15722755 |
] Chamber Full | 15:09:45 ] 15:25750 I
|~ Fill Time | 5:41 mins. I 355 mins. I
| Finish Build Up | 15:13:00 | 15:28730 I
|7 Build Up Time | 3:15 | 2240 mins. |
| Tool fetract | 15:13:12 | 15:28:22 I
| Total Time | 14:08 mins. | 12:32 mins. |
18, SANPLE PRESSURE | I I
| 1HP ] 26506.6 psig | 2506.6 psig I
| 151P 1927.6__psig 1939°6 psig |
| Initial Flowing Press. 1657.2 gslg 1695 psig |
| Final Flowing Press. | 1657.3__psig | 1692 psig |
] FSIP 1930.0 1930.1 psig |
|~ FIP 2506. 3 2506.9  psig |
1T TEMPERATURE I I
| Hax. Tool Depth | 1372.4 m KB | 1372.4  m KB
| Max. iec. Teup | 144 .4 deg C | 146.2  deg C |
| LengEh of Circ. | 10:00 hrs | 10:00" hrs I
|7 Time Circ, Stopped |77:15 brs I 715 hrs )
| Time since Circ. | 9:45 hrs™ | 995 Thirs
}D SQMPLE RECOVERY | ] [
| Surface Pressure | 350 psig | U psig |
| Amt Gas | 6.8 cu ft 3.7 cu It
| At 01T ] 0 Iit U 1it
| Amt Water (Total) | 21.25 Iit | 9.75 1it |
] Amt Others | 0 cc | 0 cc |
JE.__SAMPLE PRUPERTIES I l )
] Gas Composition ] |
| Cl 17756 ppm | v ppm I
| C2 426 ppm | S ppin |
I C3 3860 ppm____| IO ppm |
1 Ca l 2382 ppm | K ppm |
| C5 | 326 ppm ISP ppm |
Cér | .0 ppn__ |7 ppm |
C02/H2S | 0/0 %/ppin__ | i %/ppm__ |
‘|011 Properties API@ deg C | API@ deg C |
1 Colour 7 | / I
| Fluorescence / | yd I
1 GOR | 7 [ / I
‘|Water Properties | | |
|___ Resistivity | 0.2970lw@ 70 degg | 0.309 otw@ 7ldey-f |
| HaCl Equivalent | ppm | ppin I
] CI-titrated | 14000 ppin | 135000 ppim
| TRITUM |___ 2662 ppi l 2752 jppm
1 pH |_g85 ! 8-8.5
|7 Est. Water Type | I )
Hud Filtrate Properties | I |
| Resistivity -- _olw@ -- degfF | ohin@d deqg F
| HaCl Equivalent ppm | ppm ]
| Cl-titrated 17000 ppii | 17000 ppin [
| pii 9.1 | , I
| TRITUM 2814 ppi I 2%1% ppi I
‘|General Calibration | |
- Mud Weight | PPg I ppg |
= Calc. ilydrostatic PPy : ppg }
I |
I I
! |
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y !

RES_AD 1116

REMARKS

Well * . ToRsk? 1

OBSERVER GOODE DATE :18-NOV-88 RUN NO. 3
| CHAMBER I ("22.8 1it) |  CHAMBER 2 (10.4 IiE.) :
:SES{HNO‘ } 3-52/1654.4 = 3-52/1654.4m ]
|A. RECORDING TIMES l | I
| Tool Set l 18:18:30 _ Il L '
| Chamber Open 18:20:30 [ 18:28:45 [
I Chamber Full 18:26:06 | 18:29:58 [
| Fill Time I 5:36 mins. | " 1:13_Mmins. |
Finish Build Up 18:27:2Q [ 18:31.58 I
Build Up Time 1-14 ] 2.0 mins. |
| Tool Retract I . | 18:33-0f [
| Total Time | mins. ] 14:36 mins. ]
IB._SAMPLE PRESSURE [ _ I [
| IHP I 3041 psig ] psig |
| I51P | 2335 psig I 2336 psig |
| Initial Flowing Press. | 2081 psig | 2193 psig [
| Final Flowing Press. | 2084 psig [ 2192 psig |
|___FSIP | 2136 2 2337 psig T
[ FHP : l l 3045 psig T
IC. TEMPERATURE | - | [
~_Max. Tool Depth W 16548 mkg | 1654.4 m KB ]
Max. Rec. Temp | 1610 deg C | 161.0 deg C T
! Length of Circ. lo-n hrs [10:0 hrs [
| Time Circ. Stopped | 7.1 brs 17.15 hrs |
Time since Circ. l11-20 .hrs 111:20 hrs I
D. SAHPLE RECOVERY | , I &< l
Surface Pressure | 110 psig | A& & psig |
Amt Gas | 5 cu ft ¢ XN cu ft ]
Amt OI'T I 19:25 1it | of X 1it [
Amt Water (Total) | 3.95 I3t B 1it l
Amt Others | 0 cc | AN cC I
E. SANPLE PROTERTIES [ [ ‘ l
Gas Composition | I [
cl | 75656 ppm | ppm |
C2 | R458 ppm___ | / ppm T
C3 7020 ppm | / ppm ]
l Cc4 6470 ppm 7 ppm__ 1
[ C5 I 1467 ppm A ppm___ |
1 Cé+ l 0 ppm | . ppm ]
| C02/HZS I 0740 ¥/ppm [ 7 ' %/ppm |
101l Properties |54 API@  ¢jdeg € API@ deg C 1
| Colour l [.IGHT BRQUN | [
|___Fluorescence l MOD. GREEN/YELLOW . [
[ GOR [
|[Water Properties : ] I
| Resistivity | 0.314 ohma 69 geg F | ohm@ = deg |
I NaCl Equivalent | ppm I . ppm [
I Cl-titrated 11500 ppmn | e ppm [
| oTruM I 2699 ppm__ ] e ppm__ T
___pH | 7.0 l e !
|~ Est. Water Type | - !
ltind Fi1trate Properties ] ' l
| Resistivity | chi@ deg C | ohm@ deg C |
| NaCl Equivalent | ‘ ppm ~ ppm___ |
] Cl-titrated | 15000 ppm p ppm |
| pil [ 10.9 | Z l
| TRITUM | 2710 ppin___ | e ppm |
IGeneral Calibration I | 7 I
| . Mud Weight | ppg | pPg |
| Calc. Hydrostatic | ppg I PPg |
{ Serial No. (Preserved)] | {
| |
} l




Well

OBSERVER H

. TORSK 1

RET SOMPLE TEST REPORT

GUULE

UNTE

18 Nov '8

902179

RUN NO.

079

I
|
I
I
I
I
I
|
|
|
I
I
I
I
|
[

i ___ |__ClioMBER 1 (45.47 15 ) [ CHAMBER 2 (304 _lit.)

|SEAY _NO. 9-54 | 4-54 —

|EPIH______ 1370.6 mKB | 13706 LS.

|n. _RECORDING TIMES | —_

| Jool Set 20:03:05 hrs hrs

| Chamber Open ) 22:04:44 hrs 22:14:32 hrs

| Chamber Full 22: 10300 hirs | 22:17:42 hrs

| Fill Time H:16 _mins ] 310 _wins

| Finiah Bulld Up 22:13:4¢6 hirs 1 22-19:1% hrs

| Build Up Time ~3:4% mins 1:33_mins

| Tool Retractk hrs 22:21-20 hrs

—__Total Tiwe 9;02 mins 4:43 mins

B. S SnNI’LE PRESSURE . -

|___initial Hydrostatic 2502 psim/q psia/g

| Initial Form'n Press. 1935 psim/g 1934 paim/q_
Initial Flowing Press. 270 psin/g 1685 psie/q_
Final_Flowing Press, 383 paim/g 1662 ;paim/g
Fipal_Formation_ Press. 1935 paia/qg 1935 psim/g_
Final Hydrostatic psim/gq 2506 psim/g

|C,__TEMPERNIURE - ]
Max. Tool Depth 1370:6 mKB | 1370.6 mrB__ .
1an. Rec, Temp 142.6 deg C 142.6 deyg j _

| Length _of Girc. 10:0 hrs 10-:19 hrs

| Time/Date Circ. Stopped 1315 hrs 18711788 7:15hrs 18711786

| 1 lme aince ('lrc. 12:45 hrs mins | kit : 45 hirs mins

|U.__SAMPLE_RECOVERY = | .

| Surface Pressure l 20U paiq | 5O o P3ig

| nmt_Gas 219,51 cu ft R o cu rt

| omt_Ofl_ 13.0 1t | . ‘g\_f’g@“, S it

| _omt Water (total) 22.8 1it g pe lit

| nut_Others ] ik T lit

|E.___SNMPLE_PROPERIIES [ ‘

| Gas Composition |

| cl 8106y ppm pm

| Cc2 4605 ppm ppm

| C3 3859 ‘ppm ppm

| o] | ‘IU& / pm | 2 ppm

| c5 ] 2282 ppi | e ppm

| €61 0 ppw e ppm

|- C02/1128 0720 %/ ppw -~ %/ ppm

joil Properties 04 deq aPld 60 deq C | deq NPIg , dey C

|__ Colour Stiraw brown e

| Fluorescence | Bright blue e

| GOR e

| ___Pour Point -

[Water Propertias |

I Resistivity 0239 __chm-m @ ]9 degq ohm-m_§g degq C

| NaCl Egulvalent B ppin Zppn

|___Cl-titrated 13000 ppm ppm

| Tritium 2657 LPM P LPH

| pll | 8.9 )

| Eat. Water lype | pd

|F. MUD FILTHNIE PROPERTIES

| lesistivity — _olm-w @ dagq C ohm-m d deq C

| NaCl Equivalent ppm. | ppm

| ___Cl-titrated R 17000 ppm___| ppm

I pH 9.1 | -

|___Tritium (in Mud) 2814, orM_ | / ueM

|6, GENERAL CNALIBRATION - | /

|___tud Welght ppa___| ppyY

| Calc. Hydrostatic psi _ psi

|___Serial No, (Preserved) RFS NG 1219

L-..-Qboke Size/Probe Type | nhTINERU | MARTINEAU

:nennm(s Lost seal on lower chamberd

I h sowe gas & small voluse lof o0il,

I
I
|
I
|
I
!
|
I
I
|
|
I
I
I
I
|
I
|
I
I
I
I
I
I
|
|
I
|
I
I
!
|
|
!

— — s o ot — v s
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+ Sehlumberget.

ESSO AUSTRALIA LIMITED

SONIC CALIBRATION
PROCESSING REPORT

TORSK #1

FIELD

STATE

COUNTRY

COORDINATES

DATE OF SURVEY

REFERENCE NO.

WILDCAT

VICTORIA

AUSTRALIA

038° 26’ 49.12” S
147° 29’ 50.04” E

13-NOVEMBER-1988

569262
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1. Introduction

A checkshot survey was shot in the Torsk #1 well on 13 November 1988. Data was
acquired using a dynamite source located near the wellhead. Sixteen levels were shot
from 2422 metres 772 197 metres below KI3. All levels are used in the sonic calibration
processing.
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2. Data Acquisition

The data was acquired using the well seismic tool (WST). Recording was made on the
Schlumberger Cyber Service Unit (CSU) using LIS format at a tape density of 800 BPL.

Table 1: Survey Parameters

Datum
Elevation KB
Elevation DF
Elevation GL
Total Depth
Energy Source
Source Offset
Source Depth
Reference Sensor
Sensor Offset
Sensor Depth

Downhole Geophone

0.0 metres AMSL
21.0 metres AMSL
20.7 metres AMSL
-43.0 metres AMSL
2423 metres below KB
Airgun

40 metres

9.1 metres
Hydrophone

40 metres

12.2 metres

Geospace HS-1

High Temp. (350°F)
Coil Resist. 2250 +10 %
Natural Freq. 8-12 hertz
Sensitivity 0.45 V/in/sec
Maximum tilt angle 60°
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3. Somnic Calibration Processing

3.1 Sonic Calibration

A ’drift’ curve is obtained using the sonic log and the vertical check level times. The
term 'drift’ is deflined as the seiswmic time ({rom check shots) minus the sonic time (from
integration of edited sonic). Commonly the word ’drift’ is used to identify the above
difference, or to identify the gradient of drift versus increasing depth, or to identify a
dilference of drift between two levels.

The gradient of drift, that is the slope of the drift curve, can be negative or positive.

i ift Adrift
For a negative drift 3 depth

certain section of the log.

< 0, the sonic time is greater than the seismic time over a

For a positive drift %f,%‘){,{ > 0, the sonic time is less than the seismic time over a certain

section of the log.

The drift curve, between two levels, is then an indication of the error on the integrated
sonic or an indication of the amount of correction required on the sonic to have the

TTI of the corrected sonic match the check shot times.

Two methods of correction to the sonic log are used.

1. Uniform or block shift This method applies a uniform correction to all the
sonic values over the interval. This uniform correction is applied in the case of
positive drift and is the average correction represented by the drift curve gradient
expressed in psec/ft.

2. AT Minimum In the case of negative drift a second method is used, called
At minimum. This applies a differential correction to the sonic log, where it is
assumed that the greatest amount of transit time error is caused by the lower
velocity sections of the log. Over a given interval the method will correct only
At values which are higher than a threshold, the At,i,. Values of At which are
lower than the threshold are not corrected. The correction is a reduction of the
excess of At over Atgin, At -~ Atpin.

At — Atpmin is reduced through multiplication by a reduction coefficient which
remains constant over the interval. This reduction coeflicient, named G, can be

be defined as: )
drift

=1t At ALz

Where drift is the drift over the interval to be corrected and the value [ (At — Atmin)dZ

is the time diflerence between the integrals of the two curves At and At,,,, only
over the intervals where At > At .

e ted gonic: At = G(AL = At i) + At pin.
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3.2 Checkshot Data

The hydrophone signal is used as the zero time reference. The checkshot data quality
is good and is displayed in Figure 2.

3.3 Correction to Datum

A static correction is made for source depth from seismic datum and for hydrophone to
source offset by assuming as water velocity of 1480 metres/sec. Additional corrections
are made for source offset from the well head.

3.4 Open Hole Logs

The sonic log was recorded {rom 2422 metres to the casing shoe at 200 metres below
KB. Minor zones of cycle skipping have been removed.

The density, caliper and gamma ray curves are included as correlation curves.

3.5 Sonic Calibration Results

The top of the sonic log (200 metres below KB) is chosen as the origin for the calibration

drift curve.

drift curve indicates a number of corrections to be made to the sonic log. adjusted
sonic curve is considered to be the best result using the available data. A list of shifts
used on the sonic data is given below.

Table 2: Sonic Drift

Depth Interval Block Shift | At,.. | Equiv Block Shift
(metres below KB ) | usec/ft | usec/ft psec/ft
200-996 3.83 - 3.83
996-1078 2.97 - 2.97
1078-1366 - 112.59 -2.54
1366-1973 0.00 - 0.00
1973-2422 1.09 - 1.09
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4. Synthetic Seismogram Processing

GEOGRAM plots were generated using 30 and 40 hertz zero phase and minimum phase
ricker wavelets.

The presentations include both normal and reverse polarity on a titne scale of 10 cm/sec.

GEOGRAM processing produces synthetic seismic traces based on reflection coeflicients
generated from sonic and density measurements in the well-bore. The steps in the
processing chain are the following:

Depth to time conversion
Reflection coeflicient generation
Attenuation coeflicient calculation
Convolution

Output.

4.1 Depth to Time Conversion
Open hole logs are recorded from the bottom to top with a depth index. This data is

converted to a two-way time index and flipped to read from the top to bottom in order
to match the seismic section.

4.2 Primary Reflection Coeflicients

Sonic and density data are averaged over chosen time intervals (normally 2 or 4 mil-
lisecs). Reflection coefficients are then computed using:

_ P2V — p1.1h

R
P2.V2 + p1.y

where:

p1 = density of the layer above the reflection interface

p2 = density of the layer below the reflection interface

vy = compressional wave velocity of the layer above

the reflection interface

" v = compressional wave velocity of the layer below

the reflection interface

This computation is done for each time interval to generate a set of primary reflection
coellicients without transmission losses.

[#2]
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4.3 Primaries with Transmission Loss

Transmission loss on two-way attenuation coefficients is computed using:
A, =(1-R)N.(1-R}.(1-R)...(1 - R}
A set of primary reflection coeflicients with transmission loss is generated using:

Primary, = R,.A,_,

4.4 Primaries plus Multiples

Multiples are computed from these input reflection coefficients using the transform -
technique from the top of the well to obtain the impulse response of the earth. The
transform outputs primaries plus multiples.

4.5 Multiples Only

By subtracting previously calculated primaries from the above result we obtain multi-
ples only.

4.6 Wavelet

A theoretical wavelet is chosen to use for convolution with the reflection coefficients
previously generated. Choices available include:

Klauder wavelet

Ricker zero phase wavelet
Ricker minimum phase wavelet
Butterworth wavelet

User defined wavelet.

Time variant Butterworth filtering can be applied after convolution.

4.7 Polarity Convention

An increase in acoustic impedance gives a positive reflection coefficent, is written to
tape as a negative number and is displayed as a white trough under normal polarity.
Polarity conventions are displayed in Figure-1.

4.8 Convolution

The standard procedure of convolving the wavelet with reflection coefficients; the out-
put is the synthetic seismogram.
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Summary of Geophysical Listings

Six geophysical data listings are appended to this report. Following is a brief description

of the format of each listing.

Al

1.

10.

11.

A2

Geophysical Airgun Report

Level number : the level number starting from the top level (includes any imposed
shots).

Measured depth from KB : dkb, the depth in metres from kelly bushing .

Vertical depth from SRD : dsrd, the depth in metres from seismic reference-

datum.

Vertical depth from GL : dgl, the depth in metres from ground level.

. Observed travel time HYD to GEO : tim0, the transit time picked from the

stacked data by subtracting the surface sensor first break time from the downhole
sensor first break time.

Vertical travel time SRC to GEO : timuv, is corrected for source to hydrophone
distance and for source offset.

Vertical travel time SRD to GEO : shtm, is tsmv corrected for the vertical dis-
tance between source and datum.

Average velocity SRD to GEO : the average seismic velocity from datum to the

corresponding checkshot level, f,f{i

Delta depth between shots : Adepth, the vertical distance between each level.

Delta time between shots : Atime, the difference in vertical travel time (shtm)
between each level.

Interval velocity between shots : the average seismic velocity between each level,
Adepth
Atime -~

Drift Computation Report

. Level number : the level number starting from the top level (includes any imposed

shots).
Vertical depth from KB : the depth in metres from kelly bushing .

Vertical depth from SRD : the depth in metres from seismic reference datum.

. Vertical depth from GL : the depth in metres from ground level.

Vertical travel time SRD to GEO : the calculated vertical travel time from datum
to downhole geophone (see column 7, Geophysical Airgun Report).

7
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. Integrated raw sonic time : the raw sonic log is integrated from top to bottom

and listed at each level. An initial value at the top of the sonic log is set equal
to the checkshot time at that level. This may be an imposed shot if a shot was
not taken at the top of the sonic.

Computed drift at level : the checkshot time minus the integrated raw sonic time.

Computed blk-shft correction : the drift gradient between any two checkshot

levels ( ﬁ—gg;{ ;; )-

Sonic Adjustment Parameter Report

- Knee number : the knee number starting from the highest knee. (The first knees -

listed will generally be at SRD and the top of sonic. The drift imposed at these
knees will normally be zero.)

Vertical depth from KB : the depth in metres from kelly bushing .

. Vertical depth from SRD : the depth in metres from seismic reference datum.

Vertical depth from GL : the depth in metres from ground level.
Drift at knee : the value of drift imf)osed at each knee.

Blockshift used : the change in drift divided by the change in depth between any
two levels.

Delta-T minimum used : see section 4 of report for an explanation of At,,;,.

. Reduction factor : see section 4 of report.

Equivalent blockshift : the gradient of the imposed drift curve.

Velocity Report

Level number : the level number starting from the top level (includes any imposed
shots).

. Vertical depth from KB : the depth in metres from kelly bushing .

Vertical depth from SRD : the depth in metres from seismic reference datum

. Vertical depth from GL : the depth in metres from ground level

Vertical travel time SRD to GEOPH : the vertical travel time from SRD to
downhole geophone (see column 7, Geophysical Airgun Report)

. Integrated adjusted sonic time : the adjusted sonic log is integrated from top to

bottom. An initial value at the the top of the sonic is set equal the checkshot
time at that level. (The adjusted sonic log is the drift corrected sonic log.)

8
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. Drift=shot time-raw son : the check shot time minus the raw integrated sonic

time.

Residual=shot time-adj son : the check shot time minus the adjusted integrated
sonic time. This is the difference between calculated drift and the imposed drift.

Adjusted interval velocity : the interval velocity calculated from the integrated
adjusted sonic time at each level.

Time Converted Velocity Report

The data in this listing has been resampled in time.

1.

Two way travel time from SRD : This is the index for the data in this listing.
The first value is at SRD (0 millisecs) and the sampling rate is 2 millisecs.

Measured depth from KB : the depth from KB at each corresponding value of
two way time.

Vertical depth from SRD : the vertical depth from SRD at each corresponding
value of two way time.

Average velocity SRD to GEO : the vertical depth from SRD divided by half the
two way time.

RMS velocity : the root mean square velocity from datum to the corresponding

value of two way time.
Vrms = \/ E;‘vft./E'l‘t,

where v; is the velocity between each 2 millisecs interval.

First normal moveout : the correction time in millisecs to be applied to the two
way travel time for a specified moveout distance (default = 3000 feet).

X
At = [t? + (

where:

At = normal moveout (secs)

X = moveout distance (metres )
t = two way time (secs)

Urms = rms velocity (metres /sec)

Second normal moveout : the correction time in millisecs to be applied to the
two way travel time for a specified moveout distance (default = 4500 feet).

Third normal moveout : the correction time in millisecs to be applied to the two
way travel time for a specified moveout distance (default = 6000 feet).

Interval velocity : the velocity between each sampled depth. Typically, the sam-
pling rate is 2 millisecs two way time, (1 millisec one way time) therefore the
interval velocity will be equal to the depth increment divided by 0.001. It is
equivalent to column 9 from the the Velocity Report.
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Synthetic Seismogram Table

Two way travel time from SRD : This is the index for the data in this listing.
The first value is at the top of the sonic. The default sampling rate is 2 millisecs.

. Vertical depth from SRD : the vertical depth from SRD at each correspondin~

value of two way time.

Interval velocity : the velocity between each sampled depti.. -

pling rate is 2 millisecs two way time, (1 millisec one wi.

interval velocity will be equal to the depth increment divided by U.oUi. it is
equivalent to column 9 from the the Velocity Report.

. Interval density : the average density between two successive values of two way »

time.

Reflect. coeff. : the difference in acoustic impedance divided by the sum of
the acoustic impedance between any two levels. The acoustic impedance is the
product of the interval density and the interval velocity.

Two way atten. coeff. : is computed from the series

An=(1- RY).(1— B2).(1 - BY)..(1 - Y)

Sythetic seismo. primary : the product of the reflection coefficient at each depth
and the two way attenuation coefficient up to that depth.

Primary, = R,. A

Primary + multiple : a transform technique is used to calculate multiples from
the input reflection coefficients.

Multiples only : (Primary + multiple) - (Synthetic seismo. primary)

10
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902179 153

PE601016

This is an enclosure indicator page.

The enclosure PE601016 is enclosed within the
container PE902179 at this location in this
document.

The enclosure PE601016 has the following characteristics:
ITEM_BARCODE = PE601016
CONTAINER_BARCODE = PE902179
NAME = Drift Corrected Sonic
BASIN = GIPPSLAND

PERMIT =
TYPE = WELL
SUBTYPE = WELL_LOG
DESCRIPTION = Drift Corrected Sonic for Torsk-1
REMARKS =

DATE_CREATED = 15/11/88
DATE_RECEIVED = 2/10/89
W_NO = W982
WELL_NAME = Torsk-1
CONTRACTOR = Schlumberger
CLIENT _OP_CO = ESSO

{Inserted by DNRE - Vic Govt Mines Dept)
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PE601017

This is an enclosure indicator page.

The enclosure PE601017 is enclosed within the
container PE902179 at this location in this
document.

The enclosure PE601017 has the following characteristics:
ITEM_BARCODE PE601017
CONTAINER_BARCODE = PE902179
NAME = Seismic Calibration Log
BASIN = GIPPSLAND
PERMIT =
TYPE = WELL
SUBTYPE = VELOCITY_CHART
DESCRIPTION = Seismic Calibration Log for Torsk-1
REMARKS =
DATE_CREATED = 10/12/88
DATE_RECEIVED = 2/10/89
W_NO = w982
WELL_NAME = Torsk-1
CONTRACTOR = Schlumberger
CLIENT_OP_CO = ESSO

(Inserted by DNRE - Vic Govt Mines Dept)
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PE601018

This is an enclosure indicator page.

The enclosure PE601018 is enclosed within the
container PE902179 at this location in this

document.

The enclosure PE601018 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

PE601018

PE902179

Synthetic Seismogram - Geogram 40 Hz
GIPPSLAND

= WELL

SYNTH_SEISMOGRAM
Synthetic Seismogram - Geogram for
Torsk-1

10/12/88
2/10/89

w982

Torsk-1
Schlumberger
ESSO

Vic Govt Mines Dept)
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PE601019

This is an enclosure indicator page.
The enclosure PE601019 is enclosed within the
container PE902179 at this location in this

document .

The enclosure PE601019 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

PE601019

PE902179

Synthetic Seismogram - Geogram 30Hz
GIPPSLAND

WELL

SYNTH__SEISMOGRAM

Synthetic Seismogram - Geogram for
Torsk-1

10/12/88
2/10/89

w982

Torsk-1
Schlumberger
ESSO

Vic Govt Mines Dept)
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PE601020

This is an enclosure indicator page.

The enclosure PE601020 is enclosed within the
container PE902179 at this location in this

document.

The enclosure PE601020 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

PE601020

PE902179

Synthetic Seismogram - Geogram 30 Hz
GIPPSLAND

WELL

SYNTH_ SEISMOGRAM

Synthetic Seismogram - Geogram for
Torsk-1

10/12/88
2/10/89

w982

Torsk-1
Schlumberger
ESSO

Vic Govt Mines Dept)
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PE601021

This is an enclosure indicator page.
The enclosure PE601021 is enclosed within the
container PE902179 at this location in this

document.

The enclosure PE601021 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

PE601021

PE902179

Synthetic Seismogram - Geogram 40 Hz
GIPPSLAND

= WELL

SYNTH__SEISMOGRAM
Synthetic Seismogram - Geogram for
Torsk-1

10/12/88
2/10/89

w982

Torsk-1
Schlumberger
ESSO

Vic Govt Mines Dept)



