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WELL NAME STATE PERMIT or LICENCE GEOLOGICAL BASIN FIELD
GIPPSLAND
OPAH ~ 1 VICTORIA VIC/LS VICTORIA, N.F.W.C.
AUSTRALIA
CO-ORDINATES MAP GEOGRAPHICAL
: Lat. Long. X Y PROJECTION [DESCRIPTION
surface 38°31'44.703"S 611437mE MG 2.3 miles
o. -
. A t % N -
Bottom Hole 148716'42.470"E 5734690mN ZONE 55 SW of Mackerel 4
ELEVATIONS & DEPTHS
ELEVATICONS WATER DEPTH TOTAL DEPTH Avg.Angle
Ground M.D. 8210° Straight Hole
KB 83" 258" T.V.D.
RT g2t PLUG BACK DEPTH REASONS FOR P.B.
Braden Head
. 1 1 g
Top Deck Platform 4'_LO ABANDONMENT
DATES
MOVE IN RIG UP SPUDDED
February 18, 1977 February 19, 1977 February 24, 1977
RIG DOWN COMPLETE RIG RELEASED PROD.UNIT - Start Rigging Up
‘ March 27, 1977 March 27, 1977 '
PROD,UNIT - Rig Down Complete I.P. ESTABLISHED
MISCELLANEGUS
OPERATOR PERMITTEE or LICENCEE ESSO INTEREST OTHER INTEREST
ESSO ESSO ~ HEMATITE 50% HEMATITE 50%
CONTRACTOR RIG NAME EQUIPMENT TYPE

OCEAN ENDEAVOUR

Semisubmersible drilling

AUSTRALIAN ODZCO P/LTD.

vessel

TOTAL RIG DAYS

DRILLING AFE NO.

COMPLETION NO, TYPE COMPLETION

37.75 236 - 004
LAHEE WELL Before Drilling New field wildcat
After Drilling Unsuccessful wildcat with

CLASSIFICATION

hydrocarbon shows.
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OPAH - 1 ‘ WELL COMPLETION REPORT
II {(a)  INITIAL PRODUCTICN TFESTS ~  Not applicable %
II (b)  FORMATION INTERVAL TESTS %
FIT #1 7914° Mud Run L
Hydrostatic 4050 psig . %
g
"FIT #2 7¢12" Mud Run i
Hydrostatic 4187.5 psig :
‘
FIT 43 7941" Tool Failure :
Hydrostatic 4191.1 psig ¥
FIT 44 8010 ¢
1
Recovered 22000 cc mud filtrate and formation water h
Opened main chamber for 9.20 min., shut in for 10.57 min; g
13000ppm C17, 44mg/l NOy-, R . 0.285 @ 71°F - :
¥
HP initial hydrostatic (psig) 4243.2 f
sampling (psig) 3488.6 f
final shut in (psig) 3498 ¢
4 4
final hydrcstatic (psig) 4225 #
g
FIT #5 7941 Tight Test :
HP initial hydrostatic (psig) 4189.6 §
sampling ‘ (psig) 0 g
final shut in (psig) 420 ~ shaped charge back pressure ;
FIT #6 7913 Mud Run ;3':
e
Hydrostatic 3850 @psig H
FIT 47 8124* | §
Recovered 20500 cc formation water and 1250 cc muddy water/sediment ¢
Opened main_chamber for 12.16 min., shut in for 22.15 min; ?
13000ppm C1 , 88mg/1 NOy-, R . 0.313 @ 68 F :
HP initial hydrostatic (psig) 4218.13
sampling A (psig) ~3446 :
final shut in - (psig) 3463.1 §
final hydrostatic (psig) 4284.8 f
11T PERFORATING RECORD (Prod. test, Completion, D.S.T.) §
é

| INTERVAL HPI TOTAL SHOTS SERVICE COMPANY
659 - 61 4 8 Schlumberger for ¢
squeeze cement 3

plug.

i

P.G. BELLIS

Geologist
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‘ WEILL BAH - 1 PPSLLAN AT
l e QRRR GIPPSLAND BASIN WELL COMPLETION REPORT
' : v CASING - LINER - TUBLIRG KECCRD
: l Type Size Weight Grade Thread No. Joints Amount Bankh
pile 90" 670 & - CcC Pin 1 35.25| 365
l Joint
Cross . -
Qump | 20" 129 # X=52 | JVxCC 1 44.60| 410
sonductoxr . .
l ngggd 20" 91 ¢ X-52 JV Pin 7 305.76 715
Float .
Shoe 20" ol # X=52 JV Pin 1 45,60 761
Casing " _ A
. Honaes | 13-3/8 - - 1 2.30| 333
Pup - o
l Joint | 13-3/8"] 54.5 # K-55 | BUTT 1 5.25| 338
purtace | 15 3 gv| 54.5 3 K-55 | BUTT 63 2488.49 | 2827
' ELQ8L . | 13-3/8" - - BUTT 1 1.70| 2828
Float i )
| Joint 13-3/8"] 54.5 % K-55 BUTT 1 32.64} 2&68
.‘ €202 | 13-3z8n - - BUTT 1 2.00] 2870
. Ay CEMENT RECORD
. String Conductor Casing [13-3/8" Surface
Casing
PO Aust.'N' neat
. Type of Cement 3.5% Prehydggif-ed Aust. 'N' neat
Number of FT3 1239 1334
l -Average weight of slurry 13.8 ppg 15.6 ppg
Cement Top Seafloor 1348"
. Casing Tested with 500 psi 1500 psi
. Number of Centralizers 6 io
Number of Scratchers - -
. Stage Collar etc. - -
. Remarks
VI SUBSURFACE COMPLETION EQUIPMENT - not applicable
l G.W. WEYBURY
Engineer
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Orns - 1 ‘ o Wl COMPLITION BpRppoeT
FTE SAMPLES, CONVENTIOHAL CORES, SW  CORES
INTERVAL TYPE RECOVERED INTERVAL - TYPE RECOVERED
| ' o T i+ aty
860 =000 > S“t§ of 120" intervals 90 sidewall dores were dttempted
washed and =IE '
dried and 89 were recovered. A ddtailed
5000 '- 8200° i set gF 10' intervalsl list and desqription is |attached.
unwashed ' (
cutting ;
sampies ¢
860 '~ 8200'|1l set of - |
composite i
canned §
cuttings z
sealed at §
100" :
intervals §
;
VIIT WIRELINE LOGS AND SURVEYS Incl. FIT) i
Type & Scale From To Type & Scale From To §
{IsF - Sonic, Run 1 761 - 2904 FIT #1 7914" §
2" & 5" = 100" FIT #2 7912 i
FDC-GR-Cal  Run 1 761 - 2908 FIT #3 7941 :
GR 306 - 2908 FIT #4 K 8010" !
2" & 5" = 100" FIT #5 7941" ’
FDC/CNL/GR Run 2 2866 - 8153 FIT #6 7913"
2" & 5" = 100" FIT #7 8124" ’
. | . L g
“{ISF - Sonic Run 2 2862 -~ 8146 See II (b) for detailed description| ¥
. t i
2" & 5" = 100" of FIT's
HDT "Run 1 7600 - 8154 CST #1 ' 8150 - 7880 {
CST #2 7860 - 6650 :
Velocity survey 2923 - 8072 CST 3 7870 - 2900 i
shots 14 levels ;
)

. R.G. BELLIS
Geologist




PE906227

This is an enclosure indicator page.
The enclosure PE906227 is enclosed within the
container PE902273 at this location in this

document.

The enclosure PE906227 has the following characteristics:

ITEM_BARCODE

CONTAINER_BARCODE =

NAME =
BASIN =
= VIC/L5

PERMIT

TYPE

SUBTYPE
DESCRIPTION
REMARKS
DATE_CREATED
DATE_RECEIVED
W_NO

PE906227

PE902273
Stratigraphic Table
GIPPSLAND

WELL
DIAGRAM
Stratigraphic Table for Opah-1

31/07/77

= W687

WELL_NAME =

CONTRACTOR
CLIENT_OP_CO

(Inserted by DNRE

OPAH-1
ESSO AUSTRALIA LIMITED

Vic Govt Mines Dept)
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WELL COMPLETION REPORT

Descripticn of Lithologic Units

T SRS PR S,

No samples were collected; gamma ray log indicates

limestones.

Skeletal limestone - mainly shell fragments; with
planktonic and benthonic forams, bryozoa.

Calcareous siltstone - buff to light grey, firm to
friable, saccharoidal texture, subangular to sub-
rounded grains, minor glauconite.

Calcareous siltstone - Marl - buff, very calcareous,
firm to friabhle, subangular to subrounded; siltstone
consists of clear calcite, silt and minor very <£ine
sand in a matrix of finer white carbonate clay,
minor traces of glauconite and pyrite.

Calcarenite - light grey, very fine to fine grain
size (rarely medium) friable to moderately firm
saccharoidal texture, argillaceous matrix, trace
glaucenite and siltstone, minor micritic calcarenite
- brown, firm to hard, poor porosity and
permeability.

Calcarenite - light grey to grey brown, very fine to
fine grained, argillaceous to very argillaceous,
silty, very slightly glauconitic, soft to

moderately firm, saccharoidal texture, poor
permeability and porosity.

Clay (Marl) - white to buff, slightly to very
calcareous, silty to very fine grained sandy, very
soft, unconsolidated.

‘Calcarenite = light grey-brown, fine to very fine

grained, soft, pyritised, saccharoidal texture,
poor permeability and porosity, silty, very fine
grades to calcilutite.

Quartz - loose grains, medium grained, clear to

- J g 3 4
milky to translucent, equant well rounded grains,
no show.

Calcarenite - light brown to light grey, fine to
very fine grained, soft to firm, silty.

Calcarenite - light grey to light browny-grey,very
fine grained, silty, argillaceous, soft to
moderately firm, poor permeability and porosity.

Marl - white to very light grey, calcareous, silty
to very slightly sandy, unconsolidated to soft.

Calcareous claystone - very silty, grey green,
grading to silty, very fine grained calcarenite,
firm, trace pyrite.

Marl -~ cream, very calcareous, very soft, silty.
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7600 - 7910

7910 -~ 79850

7950 - 8000

8000 - 8050

8050 - 8160

8160 - 8200

IX (b} (Contd.)

Shale - light to medium grey, calcareous, silty to
very silty, grading to siltstone in parts, firm,
partly brittle, minor glauconite inclusion, trace
pyritised.

Marl - buff to cream, very soft, very calcareous;
silty.

Sandsztone -~ loose quartz grains, medium to coarse
grain size, rounded and angular, grains generally
c¢lear to translucent, some tan to brown, scme
argillaceous matter, no fluorescence or cut.
Unwashed sample shows no fluorescence but gives
gcod strong cut with white fluorescence.

Calcareous siltstone - light grey to brown, firm to
brittle, very calcareous, some grains partly

s

pyritised.

Sandstone - loose quartz grains, medium to coarse
grained, rounded to subrounded, no fluorescence, no
cut, unwashed sample gives moderate white to yellow
cut with chlorothene.

Sandstone - loose quartz grains, medium to coarse
grained, very clean, rounded to subrounded, clear
to translucent, excellent permeability and porosity,
no fluorescence, no cut.

Sandstone - loose quartz grains, medium to very
coarse grains, mainly clear to translucent, rounded
to subrounded, good porosity and permeability, no
show.

Calcareous siltstone - 1light brown to grey, firm,
very calcareous, some glauconite inclusions.

Sandstone - loose guartz grains, mainly fine to
medium rarely coarse, well sorted, subangular to
subrounded, clear to translucent with some
cloudiness, equant grains, no show.
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OPAll-1 WILL COMPLETION REPORT
X. GEOLOGICAL & GEOPUYSICAL ANALYSIS

(Pre-Drill Prognosis vs. Actual Results)
PRE-DRILL DPROGNOSIS
Structure
The pre-=drill concept of the Opah prospocelt was o small
anticlinal feature lying Lo the southwest of the Mackerel-=1
-block on the IFast Kinglish-Mackerel trend. Lbvidence of
progradation in the uppcermost Latrobe section in thoe same
direction as lor Mackercl and Kinglish was scon on some
scismic lines.
As mapped, Opah had ault closure to the north which changed
to a Tault scarp on the castern [lank. Closure 1n the west
was by an erosional gully and to the south c¢losure was
created by the cast-northeast t(rending syneline whicel
separated Opah and Mackerel from the Kingflish-Albacore
anticlinal trend just to Lhe south.
No intra-Latrobe closurc was mapped.
The predicted structural tops were:
AGL I'ORMATION/IIORIZON 'TOPS SUBSEA DEPTH
PLTIOCENI/MIOCENE Gippsland Formation - 265"
MIOCENE Mid Miocene Marker -7040"
LOCENLE : Latrobe Group 7860
PALLOCENLE Upper L. balmei/Lower -7870"

M. diversus "Coarse Clastics"
Geophyvsics

Seismic velocities played a major part in the derinition of
the Opah prospecet as it lies beneath the northern flank of
the sume Miocene channel system which caused severe velocity
problems over Iast Kingfish, Bonita and Albacore. The
channel has a general cast-northecast trend and contains a
high velocity fill.

The interval velocity approach was used.to determine the
structure ol the Opah feature and the surrounding area of
the top of Latrobe Group level. Results showed that Opah lay
on the shoulder of a steep velocity gradient which dippeoed
southward and was associated with Lhe Miocene channel prosent
in the shallower sccetion. To Lhe immediate north, oulside
the rangce ol the channct, the velocitly was consbantl.

Stratigraphy

The rescrvoir at Opah was proedicted Lo consist of massive
prograding sandstone units up to 150" thick as Found at
Mackerel and Last Kingfish. These very clean sands of
Lower M. diversus/Upper L. balmei age were thought to be of
marine intcer-deltaic origin. Thin shales which oceur in the
cauivalent scetion as scen at Mackerel and Hast Kinglish

wore thought to occecur boetween the major prograding units.

At Opali, the Latrobe "Coarse Clastics' reservoir was expecied
to be overlain by a thin (about 10') scction ol Gurnard
FTormation and by typical sections ol the Lakes Lntrance and
Gippsland Formations.

TEATERIRET
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OPAH-1 WELL COMPLETION REPORT

Opah-1 Objective

Opah-1 was drilled to test a low relief closure mapped on the
top ol the Latrobe Group immediately to the south west of the
Mackerel oil [ield. A structure with 80 feet of reliel with

an area of 1840 acres at the oil-water contact was predicted.

1
s

RESULTS

Geophysics/Structure

Opah-1 came in 45 [eet high to prediction. This cerror can be
accounted for by a 0.5% change in the average veloceity to the
top of Latrobe Group [rom 9180 ft/scc to 9130 [t/sce. This
velocity error is well within the Timits of accuracy ol the
seismic tool.

The average velocity was rovisedto 9130 Tt/scc using check
shot times Irom the Opuh-1 velocily survey and a reviscd depth
map produced. The post-drill map still shows OPAH to be a
closed structurc at the top of the Latrobe Group with
approximately 100 feet of closure over an arca of 1160 acres.

Opah-1 intersected an unpredicted fine grained section at the
top of Latrobe.

The uppermost section is interpreted as a sandy siltstone
channel i1l ol P. asperopolus age. A well defined chunnel
base (-785G'") is seen both from the dipmeter results and by
a sharp palvnological time break.

However, the channel cannot be confidently mapped on seismic
sccetions, although cvidence does exist on some lines

(e.g. G73A-631) for channelling at the top of Latrobe.

Directly bencath the channcel (i11 a silty shale scetion of
Upper L. balmei age was penctrated. This sccetion is
intepreted to be a facies change from the prograding marine
inter deltaic sands scen at Kingfish-5 and Mackerel-4.

Beneath this section to T.D. predominantly marine sands with
minor siltstones were encountered.

Hydrocarbons

Spotty, weak to moderate vellow/white fluorescence with weak
to streaming white/yellow cut [luorescence was scen in the
cuttings and sidewall cores between 7895"' - 7945'.  Gas
chromotograph readings up to C6 were also recorded over this
interval. From this information it is interpreted that the
scction contains oil.

However, five wireline lormation interval tests failed to
sample the oil zone as it was lfound to be tight.

"Trom log analysis the oil zone is interpreted to have zero

net productive oil sand.
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BELLIS/DAVIS

SAMPLE  DESCRIPTIONS

OPAH - |

rp—

-

+ »
Sl

,/ A

§ i -

{

- DEPTH % DESCRIPTION
860-880" 15 Cement and shoe fragments
' 85 Skeletal fragments - coral, shell, forams up to 0.6mm, white
to light grey.
., 880-900 15 Cement
85 Skeletal fragments - branch coral, shells, forams, bryozoans?
pieces up to 3mm, white to light grey. :
< 900-920 15 Cement
85 Skeletal fragments - branch coral, shells, forams, white to
light grey '
'920-940 100 Skeletal fragments - large amount of shell fragments, forams,
corals, white to light grey, 0.5mm
Tr Cement
940-960 100 Skeletal fragments - large amount of shell fragments - white
and mid-grey, forams, coral.
Tr Cement :
960-980 100 Skeletal fragments - mainly shell fragments - white and mid-grey
: ribbed shells, forams - mainly ''conch' shape, coral
Tr Cement :
980-1000 100 Skéletal fraéments - mainly shell fragments - white, ribbed up
to lmm, forams, some coral
1000-1020 100 Skeletal fragments - mainly shells - white to light grey, ribbed
generally, forams, minor coral. A
1020-1040 100 Skeletal fragments - mainly shells - white, forams, coral.
1040-1060 60 Skeletal fragments - shells, forams, coral
: Lo Calcareous siltstone - weakly consolidated, sugary texture, 0.2mm
grains, white to buff, strongly calcareous
1060-1080 60 Calcareous siltstone - weakly consolidated, sugary texture, 0.2mm,
. . white to buff, stongly calcareous
I Lo Skeletal fragments - shells, corals, forams
1080-1100 70 Calcareous siltstone - firm, 0.2mm, white to buff, strongly calcareou
30 Skeletal fragments - shells - ribbed, forams - coiled and ''gastro-
I . pod'', coral
1100-1120 90 Calcareous siltstone (calcisiltite?) - firm, very calcareous,
I ' sugary texture, buff. '
10 Skeletal fragments - forams, shells, coral.
l 1120-1140 90 Calcareous siltstone - firm, buff, rounded to subrounded, 0.1mm
grains '
: 10 Skeletal fragments - forams, corals, shells, bryozoans?
l 1140-1160 90 Calcareous siltstone - firm, buff, rounded to subrounded, 0.1-0.2mm
. 10 Skeletal fragments - forams, corals, shells
1160-1180 90 Calcareous siltstone - firm, buff, rounded to subrounded grains,
0.1-0.2mm, sugary texture, very calcareous
10 Skeletal fragments - forams, corals, shells

T - -




l BELLIS/DAVIS -2
I SAMPLE DESCRIPTIONS
OPAH - 1
—. DEPTH % DESCRIPTION
*1180-1200 90 Calcareous siltstone - firm, buff, rounded to subrounded grains,
I _ 0.1-0.2mm, sugary texture, very calcareous
10 Skeletal fragments - forams, corals, shells, bryozoans '
.= 1200~ 1220 60 . Calcareous siltstone - firm, buff, rounded to subrounded grains,
' : ' 0.1-0.2mm, sugary texture, very calcareous
10 Skeletal fragments - forams, corals, shells, bryozoans
30 Siltstone - mid-grey, firm, only very slightly calcareous
l 1220-1240 60 Siltstone - mid-grey, firm, very slightly calcareous
- 20 Calcareous siltstone - buff, firm, very calcareous, sugary texture,
l o 0.1-0.2mm
' 20 Skeletal fragments - forams, shells, coral
1240-1260 90 Calcareous siltstone - buff to light gfey, firm, very calcareous,
l sugary texture, 0.1-0.2mm -
10 Skeletal fragments - forams, shells, coral
l Tr Siltstone - mid-grey, firm
1260 1280 . 90 Calcareous siltstone - buff to light grey, firm, breaks easily
with slight pressure, subrounded grains, sugary texture, very
' . calcareous
10 Skeletal fragments - coral, shell, forams
1280 1300 100 Calcareous siltstone - buff to light grey, firm, subrounded grains,
sugary texture, very calcareous
Tr Skeletal fragments
I 1300-1320 100 Calcareous siltstone - buff, firm to friable, subrounded to rouﬁded,
sugary texture, very calcareous
Tr Skeletal fragments - coral, forams
l 1320 131}0 .100 Calcareous siltstone - buff, firm to friable, subrounded to rounded,
sugary texture, very calcareous
Tr Skeletal fragments - forams, shells, coral
- 1340-1360 100 Calcareous siltstone - buff to 1ight grey, firm to friable, sugary
4 " texture, subrounded to rounded grains
I . Tr Skeletal fragments - forams, coral, shells
1360-1380 1 100 Calcareous siltstone - buff to light grey, firm, sugary texture,
l : - subrounded to rounded, very poor permeability and porosuty
' Tr -Skeletal fragments - coral
' '1380-1400 100 Calcareous siltstone - buff to light grey, firm, sugary texture,
subrounded to rounded, very poor permeability and porosity
I 1400-1420 100 As above
1420-1440 100 Calcareous siltstone - buff to light grey, firm to friable, sugary
texture, subrounded to rounded grains, very poor permeability and
'—-' porosity.
1440-1460 100 Calcareous siltstone - buff to light grey, firm to friable, sugary

texture, subrounded to rounded grains, very poor permeability and
porosity, very calcareous, 0.5mm argillaceous fragments

l 1460-1480 100 Calcareous siltstone - buff to light grey, firm to friable, sugary
' ' texture, subrounded to rounded carbonate grains, very poor
permeability and porosity, very calcareous




I BELLIS/DAVIS

SAMPLE DESCRIPTIONS

OPAIl - 1

1

o9

DEPTH DYESCRIPTION
* 1480-1500 100 As above, wholly carbonate (dissolves completely in HC1)
' 1500-1520 100 Calcareous siltstone - light grey, firm to friable, sugary
- : texture, subrounded to rounded carbonaceous grains, very poor
S e permeability and porosity, very calcareous
l:f'f‘?]520-15’+0 100 . As above
" 1540-1560 100 Calcareous siltstone - light grey, firm to friable, sugary
- texture, subrounded carbonate grains, very calcareous
Tr Skeletal fragments - mainly forams
I 1560-1580 80 Calcareous siltstone - as above
- 20 Siltstone - mid-grey, not calcareous, argillaceous grains, firm
Tr Skeletal fragments
'. 1580-1600 90 Calcareous siltstone - light grey, firm to friable, sugary texture,
- ' " subrounded carbonaceous grains, very calcareous _
I 10 Siltstone - mid to dark grey, firm, slightly calcareous
"~ 1600-1620 100 Calcareous siltstone - light grey, firm, sugary texture, subrounded
carbonaceous grains .
.~ Tr Siltstone - mid to dark grey, firm, slightly calcareous
1620-1640 70 Calcareous siltstone - light grey, firm, sugary texture, subrounded
l carbonaceous grains, very poor permeability and porosity
_ 30 Siltstone - mid to dark grey, firm, non to slightly calcareous
I 1640-1660 70 Calcareous siltstone - buff to light grey, firm to friable,
sugary texture, subangular to subrounded carbonate grains
o 20 Siltstone - mid to dark grey, moderately firm, slightly calcareous
10 Marl - buff, very soft, very calcareous
l Tr Forams - quite abundant
) 1660-1680 50 Calcareous siltstone - light grey, moderately firm, sugary texture,
l subangular to subrounded carbonate grains, ? glauconite included
50 Siltstone - mid to dark grey, firm, slightly calcareous
Tr " Forams
I 1680-1700 90 Calcareous siltstone - buff to light grey, sugary texture, mof'e
clayey matrix, ? glauconite included, moderately firm
A 10 Siltstone - mid to dark grey, firm, sTightly calcareous
. Tr Forams ‘
l 1700-1720 30 Calcareous siltstone - buff, clay matrix, ? glauconite included,
soft
' 10 "Siltstone - mid to dark grey, moderately firm
Tr Forams '
I NOTE: Drill rate 'has slowed due to increase in clay
—»-' 1720-1740 100 Calcareous siltstone/marl - firm granular pieces in predominantly
""calcareous clay', buff, very calcareous, soft
Tr Siltstone - mid to dark grey, soft
I : Tr Forams
1740-1760 100 Marl - buff, very calcareous, soft, 0.1-0.2mm carbonaceous grain
l inclusion, forams

?



I BELLIS/DAVIS

SAMPLE DESCRIPTIONS

|
|

t
|
|

l . OPAH - 1
" DEPTH % DESCRIPTION
" 1760-1780 100 Calcareous siltstone/marl - buff, very calcareous, firm to soft,
as above '
. L Tr Forams i
-+.1780-1800. 100 - Calcareous siltstone/minor marl - buff, very calcareous, firm to
l—, ' friable, some ? glauconite included, subangular to subrounded.
o Tr Forams '
2 1800-1820 100 Calcareous siltstone/minor marl - as above
: Tr Forams, coral ?
1820-1840 100 Calcareous siltstone/minor marl - buff to light grey, very calca-
l ‘ reous, firm to friable, subangular to subrounded carbonaceous
grains
Tr Coral, forams
. - 1840-1860 100 Calcareous siltstone/marl - buff to light grey, very calcareous,
_ firm to soft
l. Tr Forams
‘ Background gas 7 - 8 units, CHy
l' 1860~1880 90 Calcareous siltstone - hard and brittle mainly, some soft and
marly, minor amounts of very fine sand grade grains. Buff to
light grey
' 10 Coarse skeletal fragments up to 2mm, mainly bryozoans and
molluscs. Also some massive calcite
Tr Pyrite '
' 1880-1900 90 Calcareous siltstone - as above
10 Skeletal fragments - as above
l 1900~-1920 90 Calcareous siltstone - as above
10 Skeletal fragments - as above
l 1920-1940 85 Calcareous siltstone - mostly firm and friable but increasing
_ content of soft marly fragments (up to 40% of the calcareous
siltstone)
I 15 Coarse skeletal grains, mainly bryozoans, molluscs and forams
Tr Pyrite
9 - 10 units Background Gas
.1940-1960 85 Calcareous siltstone - as above
l : 15 Skeletal framents - as above
1960-1980 90 Calcareous siltstone - as above, siltstone consists of clear calcite
grains of silt and minor very fine sand in a matrix of finer white
l carbonate clay, minor traces of dark green mineral - probably
glauconite. Sugary texture
. 10 Skeletal grains - as above
. 1980-2000 90 Calcareous siltstone - as above
10 Skeletal grains - as above

Background Gas 4 - 6 units

-
ETERT O




l BELLIS/DAVIS ' _ o .5

SAMPLE DESCRIPTIONS

." ’ OPAH - 1

1

DEPTH % DESCRIPTION
" 2000-2020 95 Calcareous siltstone - buff to light grey, mainly firm and
l ' friable :
. 5 Skeletal fragments - as above
#+2020-2040 95 Calcareous siltstone - buff to light grey, mainly firm and
.-', friable to brittle, only minor amounts of marly material. Minor
- glauconite spread throughout the siltstone
» 5 Skeletal fragments - bryozoans, molluscs and forams
l Tr Pyrite
2040-2060 90 Calcareous siltstone - as above
l 10 Skeletal fragments - as above
2060-2080 95 Calcareous siltstone - as above
' 5 Skeletal fragments - as above
2080-_2]00, 95 Calcareous siltstone - buff to light grey, siH; and minor Qery
- fine sand size clear carbonate grains in a fine white carbonate
l matrix. Traces of glauconite and pyrite throughout the siltstone.
Almost entirely firm and brittle, minor soft or friable grains.
Tight '
l 5 Skeletal fragments - mainly forams, minor bryozoans and molluscs
©2100-2120 95 Calcareous siltstone - as above -
l 5 Skeletal fragments - as above
‘ 2120-2140 95 Calcareous siltstone - firm and hard and brittle, as above
I ' 5 Skeletal fragments - as above
2140-2160 95 Calcareous siltstone - as above
' 5 Skeletal fragments - as above
l 2160-2180 95 Calcareous siltstone - firm to brittle, as above
» 5 Skeletal fragments - as above
l 2180-2200 95 Calcareous siltstone - firm to brittle, as above
5 Skeletal fragments - as above
l 2200-2220 95 Calcareous siltstone grading into very fine calcarenite - all
textural characteristics as above except for slight increase in
grain size. Brittle to friable to firm, light grey to buff,
' very poor porosity and permeability
5 Skeletal fragments - mainly forams, minor molluscs, very minor
bryozoans
l Background Gas 6 - 8 units
2220-2240 98 Calcarenite - very fine, as above
l 2 Skeletal fragments - as above
Tr Pyrite
“'l 2240-2260 95 Calcarenite - very fine, as above
: 5 Skeletal fragments - as above
Tr Pyrite
l 2260-2280 95 Calcarenite - very fine, as above
5 Skeletal fragments - as above
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. 2280-2300 98 Calcarenite - very fine, firm to hard, brittle to friable

fracture, light grey to buff. Most grains in the calcarenite

are very fine sand grade with minor silt grades. Matrix/cement
consists of very fine carbonate. Sugary texture

Skeletal fragments - mainly forams, minor molluscs, and bryozoans

Pyrite
. 2300-2320 ' 95 Calcarenite - very fine, as above
- o © 5 Skeletal fragments - as above
2320-2340 98 Calcarenite - very fine, as above
: 2 Skeletal fragments - as above
2340-2360 95 Calcarenite - very fine, firm, friable to brittle, light grey to
o buff o
5 Skeletal fragments - forams, bryozoans and molluscs, intraparticle

porosity completely preserved

Background Gas 6 - 10 units with a peak of 22 units

S NG N BN N N e !III N _2 Illlﬁ ﬂIllhl_ mn .-
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2360~2380 85 Calcarenite - very fine, firm, brittle to friable, light grey,
e minor traces of glauconite, tight. Fine white carbonate matrix/
cement. Sugary texture: '
15 Skeletal fragments - mostly forams and bryozoans or coral, minor
- molluscs including turreted gastropods

Tr Pyrite

2380-2400 90 Calcarenite - as above
10 Skeletal fragments - as above

Background gas‘peak - 21 units

l 2400-2420 90 Calcarenite - as above
’ 10 Skeletal fragments - as above
4' 2420-2440 95 Calcarenite - as above
5 Skeletal fragments - as above
l 2440-2460 90 . Calcarenite - as above
A 10 Skeletal fragments - as above
' 2460-2480 95 Calcarenite - as above
5 Skeletal fragments - as above
Tr Pyrite
l ‘ Background gas - 5 units

2480-2500 ‘ 90 Calcarenite - as above
. 10 Skeletal fragments - as above

2500-2520 95 Calcarenite - as above
5 Skeletal fragments - as above

2520-2540 95 Calcarenite - firm, brittle to friable, tight, light grey, very
l : fine grained, sugary texture

5 Skeletal fragments - mostly forams, some bryozoans and molluscs
Tr Pyrite
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% DESCRIPTION
2540-2560 95 Calcarenite - as above
. 5 Skeletal fragments - as above
2560-2580 98 Calcarenite - as above, firm to friabie, some soft
2 Skeletal fragments '
77 Tr Pyrite
“2580-2600 98 Calcarenite - as above
. 2 Skeletal fragments - as above
2600-2620 98 Calcarenite - as above, firm to friable
I 2 Skeletal fragments - as above
2620-2640 98 Calcarenite - as above
2 Skeletal fragments - as above
l _ Tr Pyrite
2640-2660 98 Calcarenite - very fine grained, light grey, firm to friable,
sugary texture, low porosity and permeability. Matrix/cement of
' fine carbonate.
2 Skeletal fragments - forams, bryozoans, etc. all intraparticle
porosity is infilled by carbonate mud
l. Tr Pyrite
. 2660-2680 98 Calcarenite - as above
' 2 Skeletal fragments - as above
2680-2700 95 Calcarenite - very fine, very firm, friable, light grey, tight
' 5 Skeletal fragments - forams and bryozoans
2700-2720 95> . Calcarenite - as above
‘ l 5 Skeletal fragments - as above
2720-2740 95 Calcarenite - as above, firm, friable to brittle, fracture
L 5 Skeletal fragments - bryozoans and forams
l 2740-2760 95 Calcarenite - very fine grained, sugary texture, firm, friable
- : to brittle, minor glauconite ‘
l 5 Skeletal fragments - forams, and fragments of bryozoans, and
corals
_ Tr Pyrite
'2760-2780 98 Calcarenite - as above
: : 2 - Skeletal fragments - as above
l2780-2800 100 Calcarenite - very fine, sugary texture, firm, friable to brittle,
X subrounded grains
' Tr Skeletal fragments - forams, bryozoans
l2800—2820 100 Calcarenite - very fine, sugary texture, firm, friable, low
' permeability and porosity, matrix of very fine carbonate
Tr Skeletal fragments - forams, bryozoans
2820-2840 100 Calcarenite - as above
I Tr Skeletal fragments - as above
2840-2860 100 Calcarenite - very fine, sugary texture, firm, friable, low porosity
and permeability, matrix/cement of very fine carbonate
l Tr Skeletal fragments - forams (bryozoans)
2860~2880 100 Calcarenite - as above
Tr Skeletal fragments - as above

o r—
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.2880-2500" 100 Calcarenite - very'fine, light grey, poor permeability and
' porosity, firm, brittle to friable, very fine carbonate matrix/
l : cement. )
'~ Tr Skeletal fragments - mainly forams
: l | NOTE: *Set.and cemented 13-3/8" ‘casing at 2867'.
I.OSOO - 3.3.77 FORD/ATKINS
2920-2340 80 Calcarenite - very fine to fine grained, light grey, poor permeabili
l and porosity, firm to friable, micritic matrix, rare skeletal frag-
' ments and forams. :
. 20 Cement cavings
l 2940-2960 90 Calcarenite - as above, rare aggregates as internal molds of
I : gastropods, bivalves, etc.
l . P 10 Cement cavings |
2860-23980 ’ 90 Calcarenite - as above, common planktonic forams
l ’ 10 Cement cavings :
* 2980-3000 90 Calcarenite - very fine to fine grained (rare to medium grained),
light grey, firm to friable, trace glauconite, trace siltstone,
l micritic matrix. Forams, echinoid fragments, as above. ;
10 Cement cavings
3000-3020 80 Calcarenite - as above
10 Micritic limestone - dense, hard, homogeneous
' 10 Cement cavings-
: I 3020-3040 70 Calcarenite - as above
' 10 Micrite - as above, pearly lustre
10 Fossil fragments (predominantly forams and echinoids)
l 10 Cement cavings ’
3040-3060 80 Calcarenite - very fine to fine grained (rare to medium grained),
: l light grey, firm to friable, trace glauconite, trace siltstone,
: ' micritic - argillaceous matrix
10 Forams - as above, fossil fragments
10 Micrite - dense, hard, homogeneous
l Tr Cement cavings
3060-3080 100 Calcarenite - as above
l Tr Micrite, -fossil fragmen_ts, cemenrt cavings
3080-3100 100 Calcarenite - as above
l Tr Micrite, fossil fragments
3100-3120 90 Calcarenite - very fine to fine grained, light grey, firm to
' friable, poor permeability and porosity, argillaceous/micritic
matrix, trace siltstone and glauconite, rarely fossiliferous
5 Fossils - forams (planktonic > benthonic_), echinoid and ? bryozoal
fragments '
l 5 Micrite
3120-3140 85 Calcarenite = veriy fine to fine grained, light grey, friable, poor
l permeability and porosity, argillaceous/micritic matrix.
Tr Siltstone and pyrite/glauconite
10 Fossils (forams, bryozoan fragments, echinoid spines)
l' 5 Micrite ‘
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'3140-3]60' 85 Calcarenite - very fine to fine, light grey, friable to hard, poor
porosity and permeahility. :
Tr Siltstone and glauconite .
l 10 Fossils (planktonic > benthonic). Some bryczoan fragments
. 5 -] Micrite - pearly to white ' '
l3]60.—3180 40 Argillaceous calcarenite - fine to very fine, brown, friable to
firm, grading to micrite, homogenous i .
) Lo Calcarenite ~ very fine to flne, light grey, friable to firm, as
l above ,
Tr Pyrite as grains and infilling forams
10 Micrite - pearly
. 10 Fossils - forams
3180-3200 50 Argillaceous calcarenite - very fine grained, brown to light to
B -medium, homogenous, rarely containing foram fragments, micritic
l matrix. . , :
. 30 Calcarenite - fine grained, light grey to light brown, grains of
glauconite and siltstone, arglllaceous/mncrittc matrix
l 10 Micrite - light grey to white
10 Fossils - forams, mainly planktonic
l3200-3220 70 Calcarenite - light grey, fine and medium gralned fr:ab]e, contain-
: ing silt, glauconite and pyrite
10 Arglllaceous calcarenite - brown to grey-brown, very fine grained,
I friable to medium homogeneous .
10 Micrite - pearly to white lustre
10 Fossils - predomnnant]y forams (planl\tomc b benthomc) rare
echinoid spines
3220-3240 90 Calcarenite - light grey, very fine to fine grained, friable to
moderately firm, traces siltstone, glauconite, pyrite, argillaceous
I 5 Forams :
5 Micrite - as above
l32li0-3260 90 Calcarenite - as above
5 Forams (planktonic *» benthonic)
5 Micrite - pearly white to buff-brown
l3260-3280 100 Calcarenite - as above, argillaceous matrix increasing, micritic
: matrix clear. .
l Tr Forams, as above; micrite, as above -
3280-3300 90 Calcarenite - light grey, very fine to fine grained (rare medium
' grain), friable to moderately firm, argillaceous matrix, trace
l glauconite, siltstone .
10 Micritic calcarenite - light grey to brown, firm to brittle, very
fine grained, homogeneous
l Tr Forams - as above
3300-3320 90 Calcarenite - as above, buff to light grey
~ 10 Micritic calcarenite - as above
l‘ Tr Forams (planktonic S benthonic) and echinoid fragments
320-3340 a0 Calcarenite - buff to light grey, very fine to fine grained,
l3 friable to moderately firm, argillaceous matrix, trace glauconite
. and siltstone
' 10 Micritic calcarenlte, light grey to brown, firm to brittle, very
' fine grained, homogeneous, slightly argillaceous
Fossils - as above

Tr
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l3340-3360 100 Calcareni-te - argillaceous matrix, as above
: ' : Tr Micritic calcarenite - as above
Tr Fossils - as abhove
. 3360-~3380 90 -| Calcarenite - buff to light grey, very fine to fine grained, argil-
o laceous matrix, moderately firm to friable, trace glauconite,
l tight. No show. )
10 Micritic calcarenite, light grey to brown, very fine grained,
_ slightly argillaceous, firm to brittle
. Tr Forams - planktonic > benthonic.
3380-3400 . 95 Calcarenite - as above, argillaceous matrix
' l 5 Micritic calcarenite - as above
Tr Forams - as above
‘g 3400-3420 100 ‘Calcarenite - as above
l : Tr Micritic calcarenite - as above
Tr Forams ‘
.3’{20-3440 90 Calcarenite - buff to light grey, very fine to fine grained, argil-
‘ ' laceous matrix, moderately firm to friable, trace glauconite, tight
: 10 Micritic calcarenite - light grey-brown, very fine grains, slightly
l, argillaceous, firm, grading to buff micrite
Tr Forams - planktonic > benthonic
3440-3460 90 Calcarenite - as above
10 Micritic Calcarenite and micrite - as above
Tr Forams - as above
l3460—3480 30 Calcarenite - as above
: 10 Micritic calcarenite - as above, grading to micrite, pearly white
to grey, weakly laminated .
I Tr Forams - as above ' '
3480-3500 85 Calcarenite - buff to light grey, very fine to fine grained, argil-
I laceous matrix, moderately firm to friable, trace glauconite, tight
10 Micritic calcarenite grading to laminatad micrite, as above
5 Forams - predominantly planktonic, generally larger than above
l3500"3_520 90 Calcarenite - as above
) 10 .} Micrite and micritic calcarenite - white to opaque amber coloured,
: moderately hard, dense, relatively homogeneous
l . Tr Forams :
35203540 90 Calcarenite - as above
10 Micrite - as above, grading to micritic calcarenite -
Tr Forams - as above; Quartz sand, medium t{o coarse grained, loose,
clear to translucent, as above »
l3540—3560 70 Calcarenite - white to buff to light grey, very fine to fine grained.
argillaceous matrix, firm to friable, trace glauconite, tight
Lgw 10 Micrite - white to pale orange, slightly argillaceous, firm to
l moderately hard, homogeneous
20 | Quartz sand, clear to translucent, medium to very coarse grained,
as above, well rounded, loose, no show. :
l3560-3580 70 Calcarenite - as above
10 Micrite - as above
' . - 20 Quartz sand - as above, coarse to very coarse grained, well sorted.
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580«3600' 90 Calcarenite - as above, slightly micritic in parts.
10 . Quartz Sand -~ as above, coarse to very coarse grained.

3600-3620 70 Ca]carenlte - buff to light grey, very flne to fine grained,
‘argillaceous matrix, firm to frtable trace siltstone, glauco-
nite, tight.

20 Calcareous clay - grey, soft, washes through sieve
10 Micrite - white to pale orange, firm to moderately hard
Tr Quartz Sand - as above
3620 3640 85 Calcarenite - as above, very fine grained to rare fine grained
- 10 Clay - calcareous, as above
5 Micrite - as above
3640-3660 70 . Calcarenite - white to buff to grey, fine to very fine, argillaceou
to micritic matrix, firm to friable, trace siltstone and glauconite
10 Clay - calcareous, as above
10 Micrite - light to buff to light brown, pearly lustre, firm to
hard
10 Fossils - predomlnant}y forams, some bryozoan fragnents
Tr- Quartz grains - medium to coarse, well rounded and angular, clear
to translucent. :

' 3660- -3680 70 Calcarenite - as above

15 Micrite - as above

10 Fossils -~ as above :

5 Quartz grains - euhedral, angular to sub-rounded, clear to trans-
‘ lucent, rare, milky.

3680 -3700 95 Calcarenite - light grey to buff, very fine grained (rare, fine

grains), firm to friable, tlght, trace glauconite, trace silt-
, stone
5 Micrite - white to light brown, rarely lamsnated, slightly argilla-
ceous, moderately hard
Tr Forams = mainly planktonics
3700-3720 85 Calcarenite - as above
10 Micrite - as above
5 Quartz Sand - clear, loose medlum to coarse gralns, no show
3720~ 3740 . 80 Calcarenite - as above
20 Micrite - as above
Tr Forams - mainly planktonic
Tr Quartz Sand - as above

'3740- -3760 55 Calcarenite - light buff to light brown, light grey, fine grained,
firm to friable, trace glauconite, minor siltstone, esp. as
laminations . _ .

30 . Calcarenite - mid-brown, very fine grained, homogeneous, hard
10 Micrite - white to yellow to brown, moderately hard
5 Fossils - forams and bryozoan fragments
760 -3780 80 Calcarenlte - light grey, fine gra|ned with disseminated glauconite,
friable to firm, argillaceous matrix. :
10 Micrite - buff to grey to light borwn, moderately Flrm
10 Fossils - mainly planktonics
Tr Calcarenite - brown, very fine gralned, as above
Tr

Quartz - clear, translucent, sub-angular, medium grained.
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3780 3800' 80 Calcarenite - as above
10 Micrite - as above
10 Fossils - as above
Tr Calcarenite - bhrown, as above
Tr Quartz - as above
Tr Glauconite as discrete fine grains ;
3800-3820 75 Calcarenite - buff to light grey, fine gralned disseminated
: : glauconite, friable
10 Calcareous Mud - light grey
10 Micrite - light brown, moderately firm
- 5 Fossils - planktonic forams
Tr Quartz grains - clear, milky, angu]ar and sub- rounded med ium
grain size.
3820-3840 50 Calcarenite - buff to light grey to mid-grey, fine grained, trace
' glauconite and fine to very fine quartz, friable to moderately firm
35 Calcarenite - mid-brown, very flne grained, moderately firm to
: hard, homogeneous
5 Fossnls - forams
10 Micrite - as above : :
Tr Quartz Grains - clear to translucent, sub- angular to sub-rounded,
' euhedral, . medium to fine grained
Tr Calcareous Mud - as above
:3840-3860 co Calcarenite - as above, fine grained
. 20 Calcarenite - brown, very fine grained, as above
20 Calcareous Mud - light grey
5 Micrite - white to buff, moderately firm
5 Fossils - forams, rare echinoid spines
3860-3880 55 Calcarenite - as above
20 Calcarenite - as above
10 Calcareous Mud - light grey
10 Micrite - as above
5 Fossils - predominantly planktonic forams
3880-3300 45 Calcarenite - buff to light grey, fine grained, friable to firm,
' argillaceous matrix, only minor glauconite
' 25 Calcilutite - very fine grained calcarenite, as above, medium to
' hard, brown
- 20 Calcareous Mud - light grey, mainly homogeneous but some dark grey
laminations, very soft
5 Micrite - buff, firm
5 Fossils - forams (planktonic mainly)
Tr Calcite Grains - clear, equidimensional
3900-3920 30 Calcarenite - as above
20 Calcilutite - as above
' 10 Micrite - as above
20 Calcarecus Mud
20 Fossils - as above
Tr Quartz - clear, angular to sub-angular, medium grained
3920-3940 65 Calcarenite ~ buff to light grey, fine grained, spotted with glauco-
nite and siltstone, friable to firm
10 Calcareous Mud - light grey, very soft
10 Calcilutite - brown, well indurated, homogencous
10 Micrite - light brown to pink, firm
5 Fossils - forams, rare echinoid spines
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3940-3960 30 Calcarenite - as above, friable
' 10 Calcareous Mud - as above, laminations
20 Calcilutite - as above
15 Micrite - buff to light pink, pearly lustre
25 - Fossils - forams, esp. porcellanous forms, more abundant than
' previously » -
Tr Calcite - clear grains, loose
3960-3980 Lo Calcarenite - as above
- 20 Micrite - cream to buff
10 Calcareous Mud - as above
30 Fossils - forams, predominantly spherical tests
3980-4000 65 Calcarenite - light grey to buff, fine grained with glauconite and
' siltstone, friable to firm : :
10 Calcareous Mud - light grey, very soft, homogeneous
5. Calcilutite - brown, indurated
10 Micrite - cream to light brown to plnk firm to hard, some buff to
white banding : :
10 Fossils - forams
Tr Clear Calcite - loose gralns
4.3.77
. 4000-4020 60 Calcarenite - buff to light grey, fine grained, firm to friable,
' argillaceous matrix
15 Calcareous Mud - light grey, very soft
10 Micrite = light brown to cream (yellow)
15 Fossils - forams, and echinoid spines
Tr Calcilutite - brown, hard
Tr Quartz - rare grains, clear ., angular, medium -
Tr Dark brown/black fragments - dull, firm, brittle, very fine graxned
4020-4040 60 Calcarenite - as above
. 10 Calcilutite - as above
15 Fossils - as above, plus bryozoan fragments, pyrite
Tr Balck/brown fragments - as above, ? carbonaceous siltstone - coal
Tr Yellow to red chips, laminated
10 Micrite - as above
Tr Quartz - clear, euhedral, angular, medium
Tripping for bit change
: RIH w/ NB X3A
5.3.77 : . _
Loko-4060 90 Calcarenite - light grey, very fine to fine grained, argillaceous
matrix, friable to moderately firm, slightly glaucontic
10 Micrite and calcilutite - as above
Tr Fossils =~ planktonic forams
4060-4080 © 90 Calcarenlte - as above
5 Micrite - cream to light brown, dense, hard
5 Calcilutite - grey-brown, firm, brittle
4080-4100 100 Calcarenite - light grey-brown, very fine to fine grained, very
. . argillaceous, soft, friable, slightly glauconitic, slightly silty,
poor permeability and porosity
Tr Micrite, calcilutite, fossils - as above
4100-4120 90 Calcarenite - light grey-brown, as above
10 Clay - light grey, calcareous, soft, unconsolidated
Tr

Micrite, calcilutite, rare fossils
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“h120-4140 90 Calcarenite - light grey-brown, as above
10 "Calcareous Clay -~ as above
l Tr Calcilutite, very rare forams
o hWiko-460 80 .| Calcarenite - light grey-—brown, very fine to fine grained, very
I . argillaceous, soft, friable, very slightly glauconitic, very
slightly silty, poor permeability and porosity
20 Calcareous Clay - unconsolidated, light grey
l Tr. Micrite and calcilutite
. k160-4180 90 Calcarenite - as above
10 Clay - as above
l o Tr Micrite, calcilutite, forams, echinoid fragments
4180-4200 90 Calcarenite - as above
l 10 ‘Clay - as above
: Tr Micrite, forams
' 5200-4220 390 Calcarenite - light grey to light grey-brown, buff, very fine to
fine grained, soft to moderately firm, very argillaceous, very
slightly glauconitic, slightly silty
10 Clay - light grey, calcareous, unconsolidated
) Tr Calcite ~ clear crystalline ? secondary
-Tr Micrite, forams
I 4220-4240 70 Calcarenite - as above
) 30 Clay - as above
Tr Micrite, forams, crystalline calcite
: I 4240-4260 100 Calcarenite - as above .
) Tr Clay, fossils - as above .
I 4260-4280 90 Calcarenite - light grey to light grey-brown, very fine to fine
grained, soft to moderately firm, very argxllaceous, shght!y
N glauconitic, poor permeability and porosity
I 10 Clay - light grey, calcareous, very soft
- Tr Calcilutite - light grey to translucent, firm, homogeneous
l' Tr -Forams and fossil fragments
- M 5280-4300 - 80 Calcarenite - as above
. ~ 20 . Clay - calcareous, as above
I Tr Calcilutite - as above; forams - as above
4300-4320 90 Calcarenite - as above
= _ 5 Clay - as above
: 5 " Calcilutite - as above
' .gm  4320-4340 80 Calcarenite - light grey to light grey~brown, very fine to fine
l ' grained, very argillaceous, soft to moderately firm, slightly
glauconitic, slightly silty, poor permeability and porosity
15 Clay - light grey, calcareous, unconsolidated
l 5 Calcilutite - light grey to translucent, firm, homogeneous
k340-4360 80 Calcarenite - light>grey—brown, very fine to fine grained, very
I ’ argillaceous, soft to moderately firm, saccharoidal texture,
slightly silty
10 Clay - light grey, calcarcous, unconsolidated
l 10 Calcilutite - very lxght grey, very argillaceous, soft to flrm,
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l 4360~ 4;80 90 Calcarenite - as above, very argi”aceous, grading to silty/sandy
calcilutite in parts
' 10 - Calcilutite - very light grey, argl]laceous, soft to firm
Tr Clay, fossils - as above
| 1}380 k400 100 Calcaremte - as above, less argi]nlaceous.‘, sugary texture
Tr Calcilutite, fossils, clay - as above : ’
LLoo-4420 90 Calcarenite - light grey to brown, very argillaceous, firm to soft,
I : fine to very fine grained
.10 Calcilutite - light grey, very soft
l Tr Fossils (forams and bryozoan fragments); clay - as above
1&420 441%0 95 Calcarenite - as above
5 Calcilutite - as above
' Tr Fossils - as above
LLLo-4460 90 Calcarenite - light brown to 1ight grey, fine to very fine grained,
grading to calcilutite, very argillaceous, soft to firm
10 Calcilutite - light grey, poorly consolidated
Tr Micrite - light buff to cream, moderate]y firm
l Tr Fossils - forams
LL60-5480 95 Calcarenite - light brown to grey, very silty, soft to firm,
' saccharoidal texture
l 5 Calcilutite - light grey to dark grey, soft, wavy laminations
Tr Fossils - as above
I L480-4500 95 Calcarenite - light brown to grey, fine grained, moderately to
. firm, silty
5 Calcilutite - as above
l Tr Fossils - forams
4500-4520 95v Calcarenite - as above, fine to very fine grained, soft to moderatel
firm ’ '
l 5 Calcilutite - as above
Tr Forams
l 4520-4540 95 Calcarenite - light brown, fine to very fine grained, moderately
firm
5 Calcilutite - light grey, dark grey laminations, soft
Tr Forams, recrystallised calcite
4540-4560 95 Calcarenite - buff to light brown, as above
5 Calcilutite - as above
I Tr Forams and recrystallised calcite
= 4560-4580 95 Calcarenite - as above
I : 5 Calcilutite - as above
_ Tr Forams
;.l 4580-4600 95 Calcarenite - as above, argillaceous
5 Calcilutite - light grey, very soft
. : Tr Forams
Ili600—14620 100 Calcarenite = light brown to grey grading to light grey, calcilutite
" Tr Forams :

.
! I
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. DEPTH % DESCRIPTION
l “4620-4640 95 Calcarenite - buff to light grey-brown, fine to very fine grained,
friable to firm, silty
5 Calcilutite - light grey with dark grcy Iamtnatlons Occurs as
very thin interbeds to calcarenite
Tr .| Recrystallised calcite, forams
. L640- 1{660 95 Calcarenite - as above
5 Calcilutite - as above
Tr Calcite recrystallised
l L660-4630 95 Calcarenite - as above
5 Calcilutite _
Tr Forams, recrystallised calcite
1&680-&700 90 Calcarenite - as above
: _ ‘ 10 ‘Calcilutite -~ as above
l Tr Recrystallised calcite
4700-4720 90 Calcarenite - as above
. 10 Calcilutite - as above
Tr Calcite and forams
l‘4720-4740 90 Calcarenite - cream, light grey and light 5rown, fine to very fine
grained, silty, friable to firm
10 Calcilutite - dark grey to light grey Iammattons, soft
Tr Fossils, calcite
4740—4'76_0 95 Calcarenite - as above
. 5 Calcilutite - as above
. Tr Fossils (forams and echinoid spines), calcite
4760-4780 90 | cCalcarenite - as above, rare calcite veining
l 10 Calcilutite - dark and light grey, soft
Tr Calcite (recrystallised, vein), and forams
l1|780-11800 90 Calcarenite = as above
' 10 Calcilutite - as above
Tr Forams
lll800—4820 90 Calcarenite - light brown to light grey, fine to very fine grained,
: ) friable to firm, saccharoidal texture, argillaceous
l : 10 Calcilutite - very fine, dark grey to ]Ight grey laminations, very
: soft
Ir Calcite and forams
l4820~li81%0 90 Calcarenite - buff to light brown and light érey, fine to very fine
grained, soft to firm
10 Calcilutite - as above, platy to thin laminae between calcarenite bed:
Tr Calcite and forams
48L0-4860 95 | Calcarenite - as above
5 Calcilutite -~ as above
I Tr Forams and calcite
4860-4880 95 Calcarenite - cream to buff to light brown and light grey, fine to
I very fine grained, silty, rare very fine indistinct banding. Hardness
increases with colour change, cream soft, brown to grey firm.
5 Calcilutite - as above :
l - Tr Forams and vein calcite
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DEPTH % DESCRIPTION
" 1880-4900. 85 Calcarenite - as above
- 10 Calcilutite - as above A : ,
5 ~ Fossils - mainly spherical forams, rare echinoid spines
Tr Calcite :
-4900-4920 85 Calcarenlte - as above, fine to very fine gralned
10 Calcilutite - as above
5 Fossils - as above
Tr Calcite
4520-4940 90 Calcarenite - buff, light brown, light grey, fine to very fine
grained, soft to firm, silty, weak laminations rarely displayed
by silty particles
10 Calcilutite - grey, very soft, thin platy laminae
Tr Calcite and forams '
4940-4960 90 Calcarenite - as above
: 10 Calcilutite - as above .
Tr Fossils (forams and rare echinoid spines), calcite
4360-4980 95 Calcarenite - buff to light grey-brown, very fine to fine grained,
slightly argillaceous, silty, friable to moderately firm, sugary
texture, poor permeability and porosity
5 Calcilutite - light to mid-grey, pearly lustre, wavy interlaminatior
Tr Forams
4980-5000 90 Calcarenite - as above
10 Calcilutite - as .above ‘
Tr Forams « generally planktonic
10" SAMPLES FROM 5000’
5000-5010 g5 Calcarenite - as above
. 5 Calcilutite - as above
Tr Fossils - as above
5010-5020 95 Calcarenite - slightly more érgillaceous than above
5 Calcilutite - as above
5020-5030 95 Calcarenite - cream to light grey, argillaceous, very fine to fine
: grained, slightly silty, soft to moderately firm poor, permeability
and porosity
_ 5 Calcilutite - light to medium grey, laminated
5030-5040 85 Calcarenite - buff to light grey, very fine to fine grained,
: argillaceous, silty, soft to moderately firm, saccharoidal texture,
poor permeability and porosity
10 Clay - cream to buff, slightly calcareous, very soft
5 Calcilutite - light to medium grey, ]aminated
5040-5050 85 Calcarenite - as above, very arglllaceous
10 Clay - as above
5 Calcilutite - as above
'5050-5060 95 Calcarenite - as above, buff to light grey-brown, very fine to
fine grained, argillaceous, silty, saccharoidal texture
5 Calcilutite - as above
Tr Forams = planktonics
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"l'5060—5070 95 Calcarenite - as above
5 Calcilutite - as above
I 5070-5080 95 Calcarenite - as above, sltght]y more arglllaceous
- 5 Calcilutite ~ as above »
l Tr Forams - as above
5080-5090 95 Calcarenite - as above, arglllaccous to very argillaceous
5 Calcilutite -~ as above
5090-5100 80 Calcarenite - very argillaceous, as above
B - 15 Clay - buff to light grey, very soft, slightly calcareous
l 5 Calcilutite - hght to medium grey, laminated, soft to moderately
, firm, bruttle
l 5100-5110 90 ‘Calcarenite - buff to light grey-brown, vvery fine to fine grained,
argillaceous, slightly silty, soft to moderately firm, saccharonaal
texture . .
5 Caly - as above :
5 Calcilutite - as above
5110-5118 80 Calcarenite - as above
l 15 Clay - as above .
. 5 Calcilutite - as above
l CBU RT CB  NB X3A
5120-5130 90‘ Calcarenite - buff to light grey-brown, very fine to fine grained,
l argillaceous, slightly silty, soft to moderately firm, saccharcidal
. texture, poor permeability and porosity
5 Calcilutite - light to medium grey, laminated, soft to firm,
: relatively brittle.
5 Forams and fossil fragments (echmoxd Splnes and bryozoal fragments)
5130-5140 100 Calcarenite - as above
l Tr Calcilutite - as above
Tr Calcilutite (Marl) - light blue-grey, silty, calcareous, very soft
. Tr Forams - as above
l5140-5150 70 Calcarenite - buff to light grey, very fine to fine grained, very
' argillaceous, silty, soft to moderateiy firm, poor permeability and
porosity, no show -
30 Clay. - very light grey, calcareous, very soft to unconsolidated
Tr Calcilutite - light to medium grey, laminated, firm
.l5150—516.0 90 Calcarenite - as above
‘ ' 10 Clay - as above
l Tr Calcilutite - as above, forams
5160-5170 100 Calcarenite - as above
Tr Clay, calcilutite, forams
l5170~5180 95 Calcarenite - light grey to th.t grey-brown, \;ery fine to flné
grained, moderately to very argillaceous, svri.\,, soft to moderately
o firm, saccharoidal texture, poor permeability and porosity
5 Calcilutite - light to medlum grey, laminated, firm, brittle
Tr Forams
.5180-5190 95 Calcarenite - as above
5 Calcilutite - as above
Tr

Forams . : ‘
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" 5190-5200 100 Calcarenite - cream to light grey, very fine to fine grained,
l slightly to moderately argillaceous, silty, as above
Tr Calcilutite - as above, forams - as above
'.5200-5210 100 - Calcarenite - as above
: Tr Calcilutite and forams - as above
5210-5220 100 Calcarenite - cream, buff, light b.rown, fine to very fine grained,
: _ soft to firm, very fine grained, calcilutite laminations, argilla-
ceous, silty
Tr Calcilutite - grey, very soft, dark grey to light grey, lammatlons
l Tr Fossn]s - forams and rare echsnoxd splnes
_ 5220-5230 100 Calcarenite - as aboye
‘ ' Tr Calcilutite - as above, forams
5230-5240 95 Calcarenite - as above
5 Calcilutite - as above
Tr Fossils - forams, rare echinoid spines
5240—5250 S0 Calcarenite - as above
l 5 Calcilutite - as above
5 Fossils -~ as above
.l5250-5260 100 Calcarenite - buff to light brown to light grey, fine to very fine
grained, saccharoidal texture, argillaceous, silty, friable to firm
) Tr Calcilutite - dark grey, light grey laminae, very soft
I Tr Foss:]s - forams, rare echinoid spines .
5260-5270 100 Ca]caremte - as above
l Tr Calcilutite - as above, fossils - as above
5270-5280 100 .Calcarenite - as above
Tr Calcilutite - as above
l' Tr Fossils - as above
5280-5290 100 Calcarenite - buff, light brown to light grey, fine to very fine
: l grained, soft to firm, silty, argillaceous matrix, saccharoidal
; texture
‘ Tr Calcnlutlte, forams
|5290—5300 100 Calcarenite - as above
Tr Calcilutite - as above, and fossils - as above
.5300~5310 95 Calcarenite - as above
5 Calcilutite -.as abive
Tr Fossils - as above
l5310-5320 100 Calcarenite - light brown to light grey, fine to very fine grained,
, . as above
' Tr Calcilutite - as above, fossils ~ as abive, calcite
5320-5330 95 Calcarenite - as above
E 5 Fossils - forams :
Tr Calcilutite - as above, calcite, vein
53305340 100 Calcarenite - as above _
l . Tr Calcilutite - as above, fossils - as above, calcite - as above
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DEPTH %
5340-5350 100 Calcarenite - as above
- Tr Calcilutite -~ as above, fossils < forams, calclte - as above
5350-5360 100 Calcarenite - as above,. greater abundance of cream to buff_colourec
’ B cuttings ) :
l Tr Calcilutite - as above, forams
5360—5370 95 Calcarenite - buFF, light grey to light brown, very fine grained,
l friable to brittle |
5 Calcilutite - light grey, dark grey Iamlnatlons very soft
Tr Forams, vein ca]cnte .
l5370;—5380 100 Calcarenite - as above
Tr Calcilutite - as above
-l5380-539_0 100 Calcarenite - buff, li.ght brown to light grey, very fine grained,
I saccharoidal texture, soft to firm, argillaceous, silty
Tr Calcilutite - dark grey, 1ight grey bandlng, thin, platy cuttings,
I very soft
5390-5400 100 Calcarenite - as above
S Tr Calcilutite - as above
5400-5410 100 Calcarenite - as above ’
'5410-51}20 95 Calcarenite - buff, light brown to grey,> fine and very fine grained
soft to firm, argillaceous matrix, silty :
l 5 Fossils - forams
5420-5430 95 Calcarenite - as above
5 Fossils - as above
l' Tr Calcite; clay - white, unconsolidated; calcilutite - light grey to
; . dark grey laminae
~ @ 5430-5440 95 Calcarenite - as above
. 5 Forams - rare echinoid spines
- Tr Calcite, calcilutite, as above
lSIlllO-—SLlSO 100 Calcarenite - as above :
Tr Calcilutite, clay, fossils, all - as above
; I5450—5460 95 Calcarenite - as above
5 Fossils = forams, echinoid spines
Tr Calcilutite, calcite
: .51&60—5470’ 95 Calcarenite = light brown to light grey, finc and very fine érained.
. soft to firm, argillaceous matrix
5 Forams
Tr Calcilutite, vein calcite
254705480 100 Calcarenite - as above
.l Tr Forams, calcite, calcilutite - as above
5480-5430 Off location. Stopped drilling at 11.00am, resumed 1.05pm
'5480-—5&90 90 Calcarenite ~ as above
10 Fossils = forams

! l
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5490-5500 80 Calcarenite = buff, light brown, light grey, fine and very fine
grained, soft to firm, silty, saccharoidal : .
' 20 Fossils - forams, rare echinoid spines
Tr Calcilutite - dark grey to light grey laminae, very soft Vein
l : calcite; c]ay - white, unconsolldated
5500-5510 80 Calcarenite - as above
20 Fossils - as above
' Tr Calcite, calcilutite
5510- 5520 90 Calcarenite - as above, rare glauconite
. 10 Forams
Tr Calcilutite, vein calcite
5520-5530 30 Calcarenite - cream, light brown, light grey, fine and very fine
I ) " grained, soft to moderate]y hard ;
; 10 Forams '
Tr Clay - white, unconsolidated; calcilutite -light grey, dark grey
l laminations . :
5530~5540 80 Calcarenite - as above, slightly argillaceous
l 15 Fossils - mainly orbitulinid forams and rare echinoid spines
3 5 Calcilutite - medium grey, laminated, slightly firm, brittle
'5540-5550 95 Calcarenite - light grey, some buff, light grey-brown, very fine
to fine grained, slightly to moderately argillaceous, silty, very
slightly glauconitic, soft to firm, saccharoidal texture, poor
permeability and porosity
l 5 Forams and echinoid spines - as above
Tr Calcilutite - as above
l5550‘5560 80 Calcarenite - as above
- 10 Fossils - as above
10 Clay - white to cream, calcareous, very soft to unconsclidated
Tr Calcilutite - as above
5560-5570 - 70 Calcarenite - as above
: ‘ 10 Fossils - as above
l 20 Clay - as above
o Tr Calcilutite - as above
l5570-5580 70 ‘Calcarenite - as above, light grey-brown
25 Calcareous Clay - as above, some silty to very fine grained sandy
5 Fossils - as above
Tr Calcilutite - as above
5580-5530 60 Calcarenite - light grey to grey-brown, very fine to fine grained,
argillaceous to very argillaceous, silty, very slightly glauconitic,
soft to moderately firm, saccharoidal texture, poor permeability and
porosity
Lo Clay - white to buff, slightly to very calcareous, silty to very
l fine grained sandy, very soft, unconsolidated
% Tr Forams, calcilutite
; '5590‘5600 50 Calcarenite - as above
- . _ 50 Clay - as above
Tr Fossils and calcilutite
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'5600-5610 70 Calcarenite - as above
» 30 Clay -~ as above :
' Tr Fossils and calcilutite
- 5610-5620 Lo Calcarenite - light grey, .l'ight gre);-brown, very fine to fine
l grained, argillaceous to very argillaceous, silty, soft to mode-
rately firm ' . ,
60 Clay - white to buff, slightly to very calcareous, silty, sandy
' (very fine grained), very soft
Tr Calcilutite, forams
' Increased ROP w/ increased clay content. Revert to 20! samples
5620-5640 80 Calcarenite - as above, very fine grained
20 - Clay (Marl) - as above, washes through sieve
I< Tr. - Fossils, calcilutite - as above :
5640-5660 70 Calcarenite - as above
. 30 Clay - as above
Tr Calcilutite, fossils
l 5660-5680 80 Calcarenite - light Qrey, very fine grained (rare fine grains),
. slightly to moderately argillaceous, very slightly silty, soft
to moderately firm, saccharoidal texture
, 20 Clay - white to buff, calcareous, silty to slightly sandy, very
soft : :
Tr Calcilutite, forams
I 5680-5700 80 Calcarenite - as above, very fine to fine grained -
20 Clay - as above '
Tr Forams
I 5700-5720 60 " Calcarenite - as above
20 Clay - as above
l 20 Forams - predominantly Orbitulinids
5720-5740 80 Calcarenite - light grey, very fine grained (rare.ﬂne grains),
: slightly argillaceous, slightly silty, soft to moderately firm,
l saccharoidal texture, poor permeability and porosity
- 20 Clay (Marl) - white to buff, calcareous, silty, soft
I Tr Forams
5740-5760 70 Calcarenite - as above
: 20 Clay - as above
l : _ 10 Forams - small orbitulinids
5760-5780 60 Calcarenite - as above
' 35 Clay - as above
5 Forams
l . N.B. Predominance of clay washing through seive
5780-5800 50 Clay (Marl) - buff to light grey, calcareous, sligh'tly silty,
very slightly sandy (very fine grained), soft to unconsolidated
. Lo Calcarenite - light grey, very fine grained, argillaceous, silty,
friable to moderately firm, saccharoidal texture, pror porosity
and permeability
. 10 Forams - small orbitulinids
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58005820 30 Clay -~ as above (washes through seive)
60 . Calcarenite - as above
, » 10 Forams = as above
m 5820-5840 60 Clay - as above, white to light grey
l . 30 Calcarenite - as above
’ 10 Forams - as above
l 58140-5860 20 Clay - as above
_ - 70 Calcarenite - as above
. . 10 Forams - as above
' 5860-5880 20 Clay - white to light grey, calcareous, slightly silty, very soft
» 75 Calcarenite - light grey, very fine grained, argillaceous, silty,
- friable to moderately firm, saccharo;da] texture, poor permeabilit
l and porosity : '
' 5 Forams - orbitulinids - o . .
5880-5900 30 Clay (Marl) - as above
’ 70 Calcarenite - as above (? caved)
I.‘ . Tr Forams
: 5900-5920 10 Clay - as above
‘ 80 Calcarenite - as above
_ ' 10 Forams - small orbitulinids
5920-53940 Lo C]ay (Marl) - as above becoming slightly more consoltdated, white
l - to very light grey - :
" 60 Calcarenite - as above
l 5940-5960 20 Clay - as above
. 80 Calcarenite (probably mostly caved) - as above
5960-5980 Lo Clay (Marl) - white to very light grey, calcareous, silty,
. very fine grains of sand, unconsolidated to soft
; 60 Calcarenite - buff to light grey-brown, very fine grained, arg:lla
a ceous, slightly silty, friable, saccharoidal texture
§ l , Tr Forams _
| o 5980-6000 20 Clay (Marl) - as above
I : 70 Calcarenite - as above
10 Forams
l 6000-6020 Lo Clay (Marly) - white to cream, very soft, contains silt and sand
particles
50 Calcarenite - light grey, fine to very fine grained, moderate]y
firm
10 Forams
: Tr Pyrite
l 6020-6040 60 Clay - as above
Lo Calcarenite - as above
) Tr Forams - mainly orbitulinids.
l 6040-6060 - 25 Clay - white, very poorly consolidated, most is probably washed
) ' away
; ' 70 Calcarenite - light grey, fine grained (saccharonda]) and very
v fine grained
Tr Pyrite
l 5 Forams - as above, rare echinoid spines ‘
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6060-6080 50 Clay (Marl) - white to cream, silty
l 50 Calcarenite - as above
Tr Fossils = as above
6080-6100 50 Clay - as above |
l 50 Calcarenite - as above
Tr Fossils - as above
l6]00—6120 50 Clay (Marl) - as above
50. Calcarenite - as above
Tr Fossils - as above
I6120-6140 50 Clay - as above
50 Calcarenite - light grey, as above
Tr Fossils
6140-6160 20 Clay (Marl) - white, very soft, silty and sandy ,
: 70 Calcarenite - light grey, fine and very fine grained
l 10 Fossils = forams, mainly orbitulinids
6160-6180 - 80 Calcarenite - as above
l 10 Clay - as above
" 10 Fossils - as above
Tr Vein calcite
l6]80-6200 80 Calcarenite - as above
10 Clay - as above
10 Fossils - as above
' Tr Pyrite, massive, vein calcite
.7 .3.77
6200-6220 85 Calcarenite - light grey, fine to very fine grained, soft to firm,
poor porosity and permeability, pyritised :
I 10 Clay (Marl) - white, very soft
5 Fossils - mainly orbitulinids and other forams, rare echinoid spine:
recrystallised calcite :
l CTIr Pyrite (massive), ca]cxlutite (vein)
6220-6240 60 Calcarenite - as above, abundant pyrite
: Lo Clay (Marl) - as above :
I Tr Fossils
6240-6260 80 Calcarenite - as above
‘ 15 Clay - as above
5 Pyrite, massive, and enclosing calcite
Tr Forams
l6260-6280 80 Calcarenite - as above
10 Fossils - as above
5 Clay - as above
l 5 Pyrite - as above
6280-6300 80 Calcarcnite - light grey-brown, .fine and very fine grained, soft,
l pyritised, poor permeability and porosity, saccharoidal
15 Clay (Marly) - white, unconsolidated
5

Pyrite - as above
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6300+6320 75 Calcarenite = as above
: 10 Clay - as above
10 Fossils - forams - (malnly orbltu]lnlds) and ecthOld spines
5 Pyrite - as above . :
Tr Vein calcite
6320-6340 90 - Calcarenite - as above
10 Fossils - as above
Tr Clay, pyrite, calcite
6340-6360 100 Calcarenite - light grey, fine to very fine grained, soft, silty
Tr Clay - as above, pyrite, calcite, forams : "
6360-6380 80 Calcarenite - as above
- 20 Clay - as above
' 6380-6400 70 Calcarenite - buff to grey, soft to firm, silty, fine to very fine
grained grading to calcilutite
30 Clay - cream, very soft
Tr Fossils - as above, pyrite, vein calcite
6L400-6420 . 90 Calcarenite - as above
; 10 Clay - as above
Tr Forams - mainly orbltullnlds, calcite
6420-6440 90 Calcarenite - as above
5 Pyrite, massive and on calcite
5 Forams - as above
Tr Clay - as above
6L40-6460 75 Calcarenite - buff to light brown to 1rght grey, fine gralnod
, soft to firm, poor permeability and porosity, silty
20 Forams - as above, plus cchinoid spines
5 Pyrite, massive and on calcite
Tr Calcite - vein
6460—6477 85 Calcarenite - as above
10 Fossils - forams and rare echinoid spines
5 Pyrite
Tr Calcite
Stopped at 6477'. Tripping for new bit.
6480-6500 60 Calcarenite - buff to light brown to light grey, soft to firm, fine
) grained, saccharoidal texture, silty, poor permecability and porosit
Lo Clay (Marl) - white to cream, very soft
Tr Pyrite, fossils - as above, calcite
6500-6520 60 Calcarenite - as above
20 Fossils = forams (mainly small o*bltulinlds) and rare pyritised
gastropods’
20 Clay - as above
Tr Pyrite, calcite
6520-6540 60 Calcarenite - as above, fine and very fine grained
: 30 Clay - as above
10 Fossils - forams, as above
Tr

Pyrite, calcite
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'6540-6560 80 Calcarenite -~ light brown to light grey, fine and very fine
I ~grained, soft to firm, saccharoidal, silty
20 Fossils - mainly orbitulinids
Tr Clay - cream to light grey, pyrite, calclte, rare rounded
. : quartz grains - fine grannsnze
' 6560-6580 75 Calcarenite - as above
' 20 Clay - as above.
5 Fossils - forams
' Tr Pyrite, calcite
l 6580-6600 75 Calcarenite - as above
20 Clay - as above
: 5 Fossils - as above
' _ Tr Pyrite, calcite
- 6600-6620 85 Calcarenite - light brown to light grey, fine and very fine
l : grained, soft to firm, silty, saccharoidal '
15 Fossils - forams (mainly orbitulinids) and rare pyritised
. gastropods
l o Tr Pyrite, calcite and rare quartz grains - c!ear, subrounded
~ 6620-6640 90 Calcarenite - buff, light brown to light grey, fine to very fine
’ : grained grading to calcilutite, soft to moderately firm, silty
l 10 Fossils - forams, echinoid spines
Tr Pyrite, calcite
l 6640-6660 90 Calcarenite - as above
: 10 Fossils - as above
‘ _ Tr Calcr]utlte - light grey to dark grey lamlnae, ca]cnte, vein-
. 6660-6680 60 Ca]caremte - as above :
: 30 Clay - white, calcareous, very soft but more consolidated than
above
' 10 Fossils - forams, calcite, pyrite
- 6680-6700 50 Calcarenite - as above :
l : 45 Clay - cream, very soft, samp]e may be less well washed so clay
: : more abundant - :
5 Fossils - as above
l Tr Calcite, vein
8.3.77
l 6700-6720 80 Calcarenite - light brown to light grey, fine to very fine grained.
grading to calcilutite, soft to moderately firm, silty
' 10 Clay - cream, soft, snlt particles
. 10 Fossils - forams and echinoid spines, pyrltlsed
Tr Vein Calcite, pyrite, quartz - clear, subrounded, equidimensional
l 6720-6740 70 Calcarenite - as above, g;;ading to calcilutite
20 Clay - as above
10 Fossils - as above, pyritised:
Tr Pyrite, massive and on calcite, calcite
67L0-6760 70 Calcarenite - as above
20 Clay - as above
10 Fossils
Tr Pyrite; calcite
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DE?TH. P DESCRIPTION
6760-6780 75 Calcarenite - light brown to light grey, fine to very fine grained,
"} grading to calcilutite, soft to firm
10 Clay - as above
10 Fossils -~ forams Onatnly orbitulinids), echinoid spines
5 Pyrite, in calcarenite, massive and replacing fossils
Tr Vein calcite .
6780-6800 80 Calcarenite - as above
10 Clay - as above
10 Fossils - as above
Tr Pyrite, calcite, quartz - rare grains, fine gratned, clear, equidim-
ensional, subrounded to rounded
6800-6820 60 “Calcarenite - as above
30 Clay - as above
10 Fossils - as above
6820-6840 65 Calcarenite - light brown to light grey, fine_grained,‘saccharoidal:
’ soft to firm, pyrite-
30 Clay (Marly) - white, very soft
5 Fossils - mainly orbitulinids, rare gastropods
. 6840-6860 55 Calcarenite - as above .
45 Quartz - medium grained, clear to milky to translucent, equidimen-
- "sional, typically well rounded, no show
Tr Fossils, pyrite, glauconite
6860-6880 70 Calcarenite - as above
' 30 Quartz - as above, no show
Tr Calcite
6880-6900 50 Calcarenite- light brown to light grey, fine to very fine grained,
soft to firm, silty
50 Quartz - medium grained, well rounded, loose grains, clear, trans-
lucent, some frosted, no show
- Tr Pyrite, calcite, forams, glauconite
6900-6910 Lo Calcarenite - as above
: 30 Quartz - as above, no show
20 Micrite - cream to pink, soft
10 Clay - cream, very soft, calcareous
6910-6920 NO SAMPLE
6920-6930 55 Calcarenite - as above :
35 Quartz - subangular to rounded, fine grained, clear, translucent,
no show
10 Micrite - as above
Tr Glauconite, pyrite, calcite, forams
6930-6940 Ls Calcarenite - as above
30 Clay - marly, cream, very soft
20 Quartz - as above
5 Fossils = mainly forams
A Tr Pyrtte
6940-6950 70 Calcarenite - light brown to light grey, very fine grained, argil-

laceous, silty, soft to firm, saccharoidal texture, poor permeabilit
and porosity
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6940-6950 25 Clay (Marl) - cream to light grey, ca!careoue, very soft
"~ Contd 5 Quartz Sand - as above, well rounded, fine to medium grained (rare
: coarse), clear, translucent, shght]y frosted
I 6950-6960 50 Clay - as above
. 50 Calcarenite - as above
: Tr Sand - as above, orbitulinid forams
I 6960-6970 50. Calcarenite - lTight grey to light grey-brown, very fine grained,
: ‘ silty, argillaceous, soft to firm, poor permeability and porosity
50 Clay (Marl) - very light grey, calcareous, silty, very soft
l' Tr Sand, forams ,
6370-6980 60 | Calcarenite - as above
I Lo Clay (Marl) - as above
- Tr Sand, forams, pink micrite
I 6980-6990 50 Clay. (Marl) - as above
Lo Calcarenite - as above :
10 Quartz sand -~ fine to medium grained, clear to translucent, as above
rounded, loose, no show
I- - Tr Forams, micrite, pyrite
6990-7000 50 Calcarenite - light grey'to 1ight grey-brown, very fine grained,
l : silty, argillaceous, soft to moderately firm, poor pern»eablllty
and porosity :
. 30 Quartz sand - as above, no show
I 20 Clay (Marl) - very light grey, calcareous, silty, very soft
' . 7000-7010 50 Calcarenite - as above
50 Clay (Marl) - as above
; Tr Quartz sand, pyrite, glauconite (granular), forams, micrite
| 7010-7020 30 Calcarenite - as above
;’ ' 70 Clay (Marl) - as above
_‘ ‘ Tr Quartz sand, pyrite, glauconite, as above
l 7020-7030 65 Calcarenite - as above
: ‘ 30 Clay (Marl) - white to very light grey, calcareous, silty to very
‘ slightly sandy, unconsolidated to soft, some slightly more consol-
l | idated than above )
5 Quartz sand - clear to translucent, fine to medium grained, loose
: Tr Forams, pyrite, glauconite : ‘
l 7030-7040 .50 Calcarenite - light grey to light browny-gréy, very fine grained,
silty, argi]laceous soft to moderately firm, poor permeability and
. porosity ' -
I 50 Clay (Marl) - as above
Tr Quartz sand, pyrite, forams
. I 7040-7050 Lo Calcarenite - as above
ol 60 Clay (Marl) - as above
CTr Quartz sand, pyrite, glauconite, forams
I 7050~7(_)60 50 Calcarenite - as above
~ ' ‘ 50 Clay (Marl) - as above
I Tr Forams, sand
1 |
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l7060.—7070 50 Calcarenite = Itght grey to llght grey- brown Very fine grained,
: argillaceous, silty, soft to firm, poor permeablllty and porosity
50 Clay (Marl) - cream to buff, calcareous, silty, soft
Tr Quartz sand
-7070-7080 70 Calcarenite - as above
' 30 Clay (Marl) - as above
Ir Quartz sand, pyrite
7080-7090 60 Calcarenite - as above
Lo Clay (Marl) - as above, white to very light grey-brown
Tr Quartz sand, forams, glauconite
709047100 70 Calcarenite - light grey to light grey-brown, very fine grained,
argillaceous, soft to firm, poor permeability and porosity
30 Clay (Marl) = cream to buff, calcareous, s:]ty, soft
Tr Quartz sand, forams
Reverted to 20' samples due to lack of wash water
7100-7120 70 Calcarenite - as above
30 Clay (Marl) - as above
Tr Quartz sand, forams, pyrite
7120-7140 50 Calcarenite - as above
Lo Clay - as above
5 Forams - porcellanous forms
5 Quartz sand - medium grained, clear to milky, no show
7140-7160 60 Calcarenite - light grey, very fine grained, argx]]aceous, silty,
soft to firm
30 Clay (Marl) - cream to light grey, silty, ca]careous, soft
10 Forams, echinoid spines, gastropod fragments
Tr Sand, pyrite, glauconite
7160-7180 80 Calcarenite - as above
20 Clay (Marl) - as above
- Tr Forams, pyrite, echinoid spine fragments
7180-7200 - 70 Calcarenite - as above, some light grey-green
20 Clay (Marl) - as above
10 Fossils - mostly forams, some echinoid and gastropod fragments
Tr Quartz sand, pyrite
7200-7220 80 Calcarenite - as above
20 Clay (Marl) - as above
Tr Fossils - as above, quartz sand, pyrite
7220~7240 90 Ca]carenrte - light grey to light grey-green, very silty, slightly
argillaceous, very fine gralned firm, grading to calcareous
siltstone
10 Clay (Mar!) - white to very tight grey, silty, calcareous, soft
Tr Quartz sand, forams, echinoid fragments, pyrite
Some pyrite replacing CaC03 in fossils
7240-7260 85 Calcarenite - as above, calcareous sxltstone
5 Clay (Marl) - as above, very slightly sandy
10 Fossils - forams and ech:nond fragments, some pyritised
Tr Quartz sand pyrite
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7260-7280 90 Calcilutite - calcarenite - calcareous siltstone -~ grey to grey-gres
’ very fine grained, argillaceous, silty, firm
10 Claystone (Marl) - cream, silty, soft :
Tr Forams, echinoid fragmente, pyrite, quartz sand
7280-7300 80 Calcareous c1avstone - very silty gradlng to ca}carenate - as
' above. Grey to grey-green, firm
20 Claystone (Marl) - cream, silty, very slightly. sandy, soft
Tr Quartz sand, forams, pyrite, glauconite, echinoid spine fragments
7300-7320 80 Calcareous claystone - silty, grading to calcarenite, as above
20 Claystone (Marl) - as above
Tr Quartz sand, forams, pyrite, echinoid fragments
7320-7340 90 Calcareous claystone - very silty, grey-green, grading to silty,
: very fine grained calcarenite - as above, firm
10 Claystone (Marl) - cream to light grey, very calcareous, silty,
very soft
Tr Quartz sand, forams, echinoid fragments, pyr:te
7340-7360 60 Calcareous claystone - very silty, grey-green, firm, grading to
) silty, very fine grained calcarenite, as above
Lo Claystone (Marl) - cream to buff, very calcareous, sxlty, very
soft to slightly unconsolidated
Tr Forams, glauconite, pyrite
7360-7380 60 Calcareous claystone - light brown to grey, very silty, soft to
firm, very fine grained grading to calcarenite fine grained
Lo Clay (Marl) - cream, very calcareous, very soft
Tr Pyrite, forams
7380-7400 70 Calcareous claystone -~ as above
30 Clay - as above
Tr Pyrite, forams
7400-7420 70 Calcareous claystone grading to s:]ty calcarenite - as above
’ 30 Calcareous clay - as above
Tr Pyrite, forams
7420-7440 70 Calcareous claystone - as above
’ : 30 Clay (Marl) - as above
Tr Pyrite
Rare quartz grains - we]l rounded, medlum grained
7540-7460 70 Calcarenxte grading to calcareous claystone - as above
Buff, light brown to light grey, soft to moderately firm, silty,
poor permeability and porosity
30 Calcareous clay - as above, very soft
Tr -Forams, pyrite ’
: Rare quartz grains - as above
7460-7480 70 Calcareous siltstone - light brown to light grey, soft to firm,
poor permeability and porosity
30 Clay -~ calcareous, as above
Tr Forams, pyrite

Rare quartz grains = clear to translucent, well rounded
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'748077500 75 Calcarenite - as above
20 Clay - as above
5 Forams ~ as above Gnalnly orbitulinids), echinoid spines
Tr Quartz grains - medium SIZG pyrite :
-7500-7520 80 Calcareous siltstone - buff to 1ight grey/brown, trace glauconste,
soft to firm
20 Calcareous Clay - cream, very soft :
Tr Forams, quartz grains - as above, well rounded
7520-7540 90 Calcareous Siltstone - Ilght to med;um grey to grey-brown, very
slightly sandy, soft to firm
10 Clay (Marl) - as above
Tr Forams, echinoid fragments, pyrite, glauconite
7540-7560 90 Calcareous siltstone - light brown to grey, soft to moderately firm,
- poor permeability and porosity, rare grey-green
io Calcareous clay - cream, very soft to poorly consolidated
Tr Fossils - predominantly forams, rare echinoid spines. Quartz grains
loose, medium grained, clear to translucent, well rounded
7560-7580 60 Calcareous Siltstone - as above
Lo Calcareous Clay - as above
Tr Fossils - as above, and guartz grains - as above
7580-7600 80 Calcareous Szltstone - light grey, argillaceous, trace pyr:t
moderately firm
20 Calcareous Clay (Marl) - cream to very llght grey, sn]ty, very
: slightly sandy, soft
Tr Forams, echinoid spine fragments, gastropod fragments - all showing
some pyritisation
7600-7610 80 Shale - light to medium grey, calcareous, silty to very silty,
grading to siltstone in parts, firm
20 Claystone (Marl) - as above
Tr Fossils - as above; pyrite; loose quartz grains
7610-7620 95 Shale - as above, only slightly calcareous
' 5 Claystone (Marl) - as above
Tr Fossils - forams and echinoid spines
7620-7630 90 Shale - as above, slightly to moderately calcareous, grading to
siltstone in part
10 Claystone (Marl) - cream to very light grey, sn]ty, very slightly
-sandy, medium to very calcareous, soft
Tr Forams
7630-7640 80 Shale- as above grading to siltstone
10 Calcarenite - white to very light grey, very fine to fine grained,
slightly silty, friable to firm, saccharoxdal texture poor to fair
permeability and porosity
10 Claystone (Marl) - as above
Tr Forams, pyrite :
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76L0-7650 100 . Shale - slightly calcareous, grading to snltstone, 1ight brown-
: grey to grey-green, soft to firm, brittle .
Tr Quartz - rounded grains, clear to trans]uceni medium grain size,
Forams
7650-7660 100 Shale - light brown- grey to grey- green, sllght]y calcareous
firm to brittle, grading to siltstone
Tr Claystone - very calcareous, buff to light grey, very soft
Tr Quartz - rounded to subrounded grains, clear to translucent, medium
. grain size
Tr Forams
- 7660-7670 95 Shale - as above
5 Claystone - as above
Tr Quartz - as above; forams; bryozoa
'7670-7680 100 Shale - light brown to light grey, some green-grey, moderately to
strongly calcareous, firm to brittle, minor glauconite inclusions,
trace pyritised, tends to be silty with calcareous matrix/cement
Tr C laystone - buff, very calcareous, very soft
Tr Pyrite - silt size crystals
- Tr Quartz - rounded to subrounded, clear to translucent, fine to mediw
grain size :
Tr Forams
7680-7690 95 Shale - as above
5 Calcareous claystone - as above .
Tr Pyrite - as above; quartz grains - as above; forams
7690-7700 75 Shale - as above
25 Calcareous claystone - buff, grading to calcareous sn]tstone
also buff, fine saccharoxda] texture
Tr Forams :
7700-7710 70 Shale - as above,'soft to firm
30 Marl (calcareous claystone) - as above
Tr Forams, pyrite, quartz
7710-7720 80 Shale - light grey to grey green, moderately to strongly calcareOJs
‘ firm to brittle, silty
20 Marl - buff, very calcareous, grading to calcareous siltstone
Tr Forams, pyrite, quartz
7720-7730 70 Calcareous Shale - siltstone, light grey- brown to grey-geen (glauco-
nite), firm to brittle
20 Calcareous clay (Marl) - buff to light grey, soft
4 Forams
Tr Pyrite, quartz grains, rounded, clear to trans]ucent, med ium
grain size
7730-7740 80 Shale - siltstone, as above
: 10 Calcareous C]ay - as above
5 Pyrite - massive and on calcite
5 Forams
Tr Quartz grains - loose, clear to translucent and mllky, well rouncpdf
medium grain size
7740-7750 90 Shale —~si]tstone, sltightly calcareous, light brown to light grey,
grey-green, firm .
10 Calcareous clay - buff, soft )
Tr Pyrite, fossils, quartz - as above
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7750-7760 80 Shale - siltstone, as above
20 Calcareous clay - as above, grading to calcareous siltstone
Tr Pyrlte, fossﬂs ~ forams, quartz grains (rare) -
7760-7770 60 Shale - SIHstone as cbove, slightly calcareous
: Lo Calcareous clay (mar1) and calcareous siltstone - very fine calcare
. nite, buff to 1ight brown, soft
Tr Pyrite, forams; rare quartz grains - as above
7770-7780 60 Shale/siltstone - as above
30 Calcareous clay - as above
l 10 Fossils - forams
Tr Pyrite; rare quartz grains - clear to translucent, coarse, well
rounded : ‘ - '
. 7780-7790 50 Shale/siltstone - light brown to grey, grey to green, orange to
. . brown, slightly calcareous, firm
l : Lo Calcareous clay - snltstone buff to hght brown, soft
' 10 Forams : .
Tr Pyrite, quartz grains - as above
l' 7790-7800 65 Shale/siltstone - light brown to grey, grey to green, shghtly calc
. ' : areous, firm
35 Marl, ca]careous s:ltstone - white to cream, silty, soft
l - Tr Pyrite - massive and as small crystals on calcite; fossils - fora-
i rare echinoid spines .
I 7800-7810 70 Shale/siltstone - light brown-grey to grey-green, moderately
calcareous, firm to brittle :
30 Marl - calcareous siltstone - white to cream, silty, soft
Tr Pyrite - as above
I ' Tr Forams; "quartz - rounded to subrounded, clear to translucent
7810-7820 80 ° Shale - light brown-grey some grey-green, moderatecly calcareous,
I - firm to brittle, silty
20 * Marl - buff to cream, very soft, very calcareous
_ Tr Pyrite, forams :
l 7820-7830 65 Shale/siltstone - as above
. 30 Marl - as above
I 5 Fossils - forams
_ Tr Pyrite, quartz grains (rare)
7830-7840 70 Shale/siltstone - light brown to lxght grey, grey-green, firm,
I slightly calcarcous .
: 30 Marl ~ cream to buff, snlty, soft
l ' Tr Pyrite, fossils :
7840-7850 65 Calcareous siltstone - as above
‘ . 30 Marl - as above '
l 5 Fossils - forams ‘
Tr Pyrite - needles in siltstone
7850 -7860 60 Calcareous siltstone - as above
l : 30 Marl - as above
5 Fossils - as above
5 Pyrite - needles and massive
I Tr Grains of glauconite (rare)
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I 7860-7870 70 Siltstone - slightly calcarcous, 1light brown, firm
) 30 Marl - buff to cream, silty, soft
Tr Pyrlte, forama, rare g]aucomte
I 7870-7880 70 Sn]tstone = slightly calcareous, firm, light brown to light grey,
) pyritised
30 Marl - cream to buff, very soft to moderately Firm
I Tr Pyrite - massive, acncular and clusters of spherical crystals
Glauconite, fossils, rare quartz grains - medium sxzed clear to
translucent well rounded
l 7880-78390 80 Calcareous siltstone - light brown to hght grey, firm, some slsght}
I pyritised, calcareous
20 Marl - as above -
l Tr Glauconite, pyrite, quartz grains - as above, forams
7890-7900 95 Calcareous siltstone - light brown to light grey, firm to soft,
l _ minor glauconite inclusions, rare pyrite inclusions
Tr Marl - as above : ' :
Tr Glauconite - dark green, rounded
l Tr Pyrite, forams, some quartz grains
. .5 Forams - small Globigerina, etc.
7900-73910 60 Calcareous siltstone - as above
l ' Lo " Siltstone - brown, soft, non calcareous
Tr Glauconite, pyrite, forams
l _ Tr Quartz - angular, clear to translucent
NOTE: Drilling break at 7906, drilled 5' in and circulated
. bottoms up - "Gurnard'' Formation
I 7910-7920 100 Sandstone - loose quartz grains, medium to coarse grain size,
rounded and angular, grains generally clear to translucent, some
l tan to brown, no fluorescence or cut on grains. Unwashed sample
~ shows no fluorescence but gives good strong cut wiih white
fluorescence.
l Tr- Pyrite, glauconite
7920 7930 100 Sandstone - loose quartz grains - as above; no fluorescence or cut
but grains, unwashed sample shows no fluorescence but gives strong
I white cut
Tr Pyrite, glauconite
l 7930-7940 100 Sandstone - loose quartz grains, medium to coarse grain size, roundec
to subrounded, clear to translucent, some slightly tan, no fiuores-
- cence or cut, unwashed sample gives strong white cut
Tr Glauconite .
7940-~7950 100 Sandstone - loose quartz gralns - as above, strong white cut on
bulk sample
. . Tr Glauconite, pyrite
v Tr Calcareous siltstone - cavings
I 7950-7960 50 Sandstone - loose quartz grains, rounded to subrounded, clear to
translucent, strong white to yellow cut on bulk sample, individual
grains show no fluorescence
l 50 Calcareous siltstone - light grey to brown, firm to brittle, very
calcarcous
Tr Pyrite, glauconite
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0 .

':7960"‘7370
1
. 7970-7580

7980"7990

7990 8000

8000-8010

8010 8020

8020-8030

8030—80%0

: l 8040-8059

"' 8050-8060

| 8060-8070

70

30
Tr.

S0

10
Tr

90
10
Tr
90
10
Tr

100

Tr

70
30
Tr
90
10
Tr

100
Tr

Tr

80
20
Tr

100
Tr
Tr

60
Lo
Tr

ot

Sandstcne - loose quartz grains, rounded to subrounded, as above,
bulk sample gives moderately white to yellow cut with chlorothene,
medium to coarse grain.size

Calcareous siltstone = 1lght grey to broun, firm to brlttle very
calcareous . . :
Pyrite, glauconite

Sandstone - loose quartz grains, mainly rounded to subrounded,
medium to coarse, with some argillaceous matter, clear to trans-
lucent, strongly white to yellow cut

Calcareous siltstone - as above

Glauconite, pyrite, forams

NOTE: Circulated bottoms up at 7989

Calcarecous siltstone - light grey to light brown, firm to brittle,
very calcareous, some grains partly pyritised

Sandstone - quartz grains, loose, medium to coarse, rounded’ to
subrounded, no fluorescence, no cut

Pyrite, glauconite, forams

Calcareous siltstone - as above
Sandstone ~ loose quartz grains - as above
Pyrite, glauconite, forams

Sandstone - 1oose quartz grains, medium to coarse, very clean,
rounded to subrounded, clear to translucent, excellent permeabtltty
and porosity, no fluorescence or cut

Pyrite, calcareous siltstone =~ as above

NOTE: Circulate up dr:l]xng break 30'/h to 150'/h

Sandstone - loose, medxum to very coarse grains, rounded to sub=
rounded, mainly clear to translucent with some white, no shows

‘Calcareous siltstone = light brown to light grey, firm, very

calcareous, minor glauconite inclusions

Pyrite

Sandstone - as above-
Calcareous scltstone - as above
Pyrite :

~

Sandstone - as above, no shows
Calcareous siltstone
Pyrite, forams

Sandstone - loose quartz grains, medium to very coarse grains,
mainly clear to translucent, rounded to subrounded, no show
Calcareous siltstone = lsght brown to grey, firm, very calcareous,
some glauconite inclusions

Pyrite, forams

Sandstone - loose quartz grains, as above
Pyrite
Calcareous siltstone - as above:

Sandstone - as above
Calcareous siltstone - as above’
Pyrite, forams
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'8070-8080 50 Sandstone - loose quartz grains, clear to translucent, rare miltky
l ) medium to coarse grains, subangular to well rounded, well sorted,
A : streaming white/yellow cut, probably from cavings
50 - Calcareous siltstone - lxght brown to light grey, some grey-green,
I . A firm .
. Tr Pyrite, glaucomte
. . 8080-8090 - o As above
: 8090-8100 70 Sandstone - as above, fme to medium gra;n size maanly with a few
K h coarse grains
:I 30 Calcareous siltstone - as above
) Tr Glauconite, pyrite
l 8100-8110 95 Quartz grains - mostly clear, fine to medium, rare coarse to very
. coarse, mostly well sorted, subangular to well rounded, mainly sub-
. rounded, equant
I 5 Ca]careous siltstone - as above, scattered pale yellow cut under
(with chlorothene) .
Tr Glaucomte, pyrite, forams, echinoid spines
l8110-8120 ) As above, scattered pale yellow cut under u.v.
"8120-8130 90 Sandstone - loose qua.rtz gréins, fine to medium, rare to coarse,
l : moderately to well sorted, subangular to subrounded, scattered,
pale yellow cut probably from cavings, very good porosity and
_ permeability
l : 10 Calcareous siltstone - light brown to light grey, firm to brlttle
moderately to very calcareous
_ Tr . Glauconite
l8130-—811}0 95 Sandstone - as above _
: 5 Calcareous siltstone - as above
I : Tr Glauconite
~ 8140-8150 v 80 Sandstone - as above, rare coarse angular grains
: 20 Calcareous sHtstone - as above
l Tr Pyrite
8150-8160 70 Sandstone - as above, no shows
l 30 Calcareous siltstone - as above
Tr Glauconite
8160-8170 100 Sandstone - loose quartz grains, mainly fine to medium rarely coarss
I ) well sorted, subangular to subrounded, clear to translucent with
. some cloud!ness, no shows, grains eguant
Tr Calcareous siltstone - light grey to grey- green, firm.to brittle,
I moderately to very calcareous
8170-8180 ‘| As above
” l 8180-8190 100 Sandstone - as above
- Tr Calcareous siltstone - as above
A I Tr Pyrite
8190-8200 100 Sandstone - as above, grains tendlng to Flnc grain size
‘ Tr Calcareous siltstone - as above
I Tr Pyrite
l T.D.  8205' KB
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wetr . OPAL :
Basin GlDPﬁ}?Pﬁ ......................
INTRODUCTION
Esso personnel ...... C:gf.p?FFY................,....j......,...
‘Contractor ........, Velocity Data Pty. Ltd. e
Supplied (1) Instruments
- o (2) Personnel

Bruce Potter

Seismic Observer .. 70, 00000 ...
Marine Shooter ..3??.?9¥%? .......
Dynamite «.....civvivtinnnennnnna
(3) Seismic Souce (3) Licenced Shooting Boat i
Gas Cun NAME ... .itinitteronstaanoasnenas
Gas Pressures ..... 2:1. ... date loaded ......... e iae e
Oxygen 90 psi date released ...................
Propane i.......... 45 psi Agent . ... ... i
amount of powder ............ lbs
size of cans ..,...... e lbs
number of cans ..................
number of caps ..................
number of boosters ............. ’
Personnel and Instruments -
assembled at ......! S?}F .......... date..;p!?[?? .......
boarded (rig).QQQQQ.gnqg?YPPF ... date. 1Y/3/77
date of sufvey....¥3[3(z7 .........
1o or
.casing depth...... 2???..§fpf ......
T.D. when shot 8210' K.B. FID 8210' X.3.
1 3 1
water depth........ 3 .4.8. . KB ...... K.B. 83
SURVEY PROCEDURE
Weather: sea ...StroP8 FPF?FPF?.Pog?F?F?.???%% .......
rig movement .Slight........................
rig noise .... Slight....... e e
Hydrophones: number 2 time break,.l mooupool..........
depth below sea level .. forty. (40)....... ft
position 2 time, break..above.gun..........
L moonpool. .mear.xiser ... ... .. ...
Shot Positioning and Charges:
marker buoys (number .............. e
(distance .......c.iiuunninenn. '
A (direction ......uouuueuununu. ..
charge depth . forty (40)............... ft
number of shots ........ charge size........ 1bs.
number of shots ......... charge size ....... 1bs.
“number of misfires ....... .. 0 i,
Gas gun amount of powder used .............. ...lbs
Number of pops per level..équaég.%. JSome 3 e




¥

. ° f

amount of poweder dumped..vee.iiirieeeeness.l1bs,
. . ) -

Well-phone positioning:

B o 2 ol

number of depPths...iie i reiaiiinerensran cecnes
Time: first shot.....%ﬁﬂ%%.ﬁ{%' ..... Cetetetseseeneens
‘ .1 . :
last shot......%q..%.5{%...........;..........
L 4% hours
rilg time........ tereesecesaseens the e reierecens
. RESULTS
. 15 .
Quality of records(good..........c.... ceeecenaeana .
' (fair...... 3...... feretae e .
(poor....... 6. ... e
{not used........... e eaan .
Comparison of Interval Times
with sonic log
/Ai/average.........Q.....microsec/foot
/AAﬂZiX/:_ ........... 22 .... microsec/foot
CONCLUSTON
Reliability of T-D curve..... Good ... ..., .
COMMENTS The survey went fairly smoothly. Noise levels were slight and

T the breaks on the records were good. All check shot times
can be considered reliable.

There is some doubt as to the offset of the gas gun from the well.
As near as can be determined the gun went into the water 150 ft.
from the riser. The strong current flowing beneath the rig
forced the gun closer to the riser, reducing the offset to

approx. 140 ft. (as used in all calculations). The moonpool
hydrophone was also dragged away from the riser by the strong
current and it is felt that the shot offset measured from these
breaks (26 msec or 130 ft) is not a true measure of the offset

of the gun from the riser. )

There appear to be two breaks on the moonpool phone records.
The shorter time is thought to be through the steel of the
floatation tanks, and the longer time is the true water arrival.

.

%
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Shothole lnformation:-Elevation, Distonce & Directien from Well ..Combony Well L erévation [Totat Deptn LOCATION | - -
The gas gun was lowered into the ESSO  EXPLORATION . OPAH-1 - Kdarrick Flocr ) Coordinotes Section, Township, Ronge Cog\;y Sl::mclr ieid
water at an offset of 150' bdut AUSTRALIA INC 83' 18210 . PP
currents reduced this to 140'. ' patui - M.S.L.
. 3 ) vt A Elovction Wekt
Pcord SeM Time of Shot Dgm | Cs | tus| u T - Dgs H | TAN | Cos | Tgs | Asd ;AV-SA Tgd Tgd Dgd Apgd | ATgd | Interval Average Elorotiun Sncthote |} ae : ,T
it bu | Namber ' Rzoding itworityiGrade { Avsroge Yolocity { Velocty !:—r AEmd
1 14.55 3006 35 281.370 |U G | 2883 | 140 N/A | K/A | .370 1 40i8 | .378 .3782923 Moo 567 (10049 K122 Pt B} evoien vorim P i ;
Z 15.00 T 271.370 D [G [ " W [ " [.370 " " | .378 : Elution Sotl_fje==+==oH - o woo o el
34 18.16 3619 " 261,431 {D 1P ;3501 " " " 431" L4391 43913536 719 068110574 8055 a i
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36 1818 " 1" 25;'.431 }D G 1] 1" " " 431 " E" .1!39 f . ) i S ;
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i 291 17.54 15006, " 26:.558 ip lglesgg | "t " | " 5581 "l 5661 56614923 — 8698 : Pl
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] H i - - ] " " oo . Dgds= . s . s g .
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Fo6] [ 17.36 n y 241646 1D |F | I I Y B ST 515 | -053) 9717 s = oepms ot o
P23 17.22 6427; " 261.699 iD !F 6309 | " " " L6990 " 1M 707} .707[6344 } 8973 | Da = shomcte eievctlon to dobum plane
P23 ! | ! : , 460 | .045[10222 —~—
24 17.23 " " | 261 .698 ! DIF " " " " .6og8| " | " .706! H = Horlrontal distonce from wall to shctpoint
: 20 17.05 6857; " 25].743 [D 1P | 6769 " " " L7431 "M | L7510 .75216804 19048 f = SIOIght line roral poih from shot o il ge7plos
f 21 17.07 " n 25 . 744 D F 1" it " " . 744 L 1" [ 1t ; . 752[ . us = Uphole nn.u ut mn‘nolmi
22 17.09 " T 27i ‘744 D G T T T (1] . 7-/4[+ " i TR} -752 173 .017 10176 ;Tr :00;:1::{! ‘.lr:\a ll::om::\:::::hg;;:a::phom.
18 1-6- 38 7060 " ; 26': * 761 ! D N F 6942 " ! " * 761 " ;. ! ’769 \ '769' 6977 4&7 0047 9511 9073 Ae = Difference !n dlevation batwaen well 8 shotpolnt,
1 19 16.40 o | 25{.760 iD|F}| " I "ot7e0f Mt i .768! : Asez %t %= ot datum plne
T 16f 16.24 75071 " [25..807 DG 417385 | "1 " { ™ 1 .807) " +" | .815: .816:7424 , 9098 | & 2s-04
17 16.27 : ] " i 27 ; . 808 ‘D 3 n o ! [CR] 1" : .308 1" i 1] .816 ‘ 349 1 .036 9694 Dgs= Dom- Dstde; .wn“:_q‘
i3 16.15 78561 " | 26 .844 D (F 177381 "] " | " 1 .84 | " " i .852| .852!7773 9123 | o = ces § T Vet vrovel e trom it e 0 Gaophone
1z 16.16 LA 25:.344 D (F| " T | L8446 " " | 1852 i Toe s TyrtAlen + < ganmpones s
15 16.17 LA 7 i 26;-846 D iF TY 141 ;— Y i Al I .844, [ ‘ T ; .852{ : : 42 ! 004 10500 g = Don- And ou
710 16.03 7898 | 261.849 ;D | F 77801 i " 1 7 1.849f "™ 1 .857: .856i7815 7 _ 9130 | VI =;mmmma.,=E:_d
11 16.04 e 1267.848 D [ Fy " T rBa8 T 856 ; ; : Ve st = 20
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5 15.47 7992; " 26 .856 D G| 7874 "1 " " .3561 ":" i .8641 .864 7909 i ) — 9154 ‘D’ O e eh 1977
6 15.48 W 26, .856 3 DG Ty T LB S i B856] ™| ™ ,864; = " 0187 e meece et cere ca e cen st e eniae e
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VELOCITY SURVEY ERROR CHECK

h” |l
] C
* T
wn =

Av, Vertical

A

Ti Ti Depth Error
.L. Travel Time Check Sonic (Millisecs.) Interval (Microsec
(check shots) Shots Log, T T: (ft.) per ft.)
(sec.) (sec.) Creck T S:n(c.
2923 .378
|3536 .439 .061 .060 +1 613 + 1.6
—I.3536 -439 .068 . 0655 + 2.5 719 + 3.5
4255 .507 .
—I-“?‘SS -507 .059 .0555 + 3.5 668 + 5.2
4923 .566 '
|“923 =366 049 .049 0 538 0
|5461 .615
o461 -615 .039 .036 +3 368 + 8.2
I5829 .654
5829 654 -
1 .053 .0485 + 4.5 515 + 8.7
6344 .707
_l534“ -707 045 .043 +2 460 + 4.3
W 6804 .752
I6804 .752
, .017 .0185 - 1.5 173 - 8.7
16977 .769 ‘
I 6977 .769
— .047 . 046 +1 447 + 2.2
I 7424 .816
7424 .816 ,
.036 .035 +1 349 + 2.9
7773 .852 :
7773 .852
.004 . 004 0 42 0
7815 .856
I 7815 .856
.008 .0075 + 0.5 94 + 5.3
7909 .864
—' 7909 .864
.015 .0135 + 1.5 163 + 9.2
072 .879 |

T |



NERGY SOURCE_ GRS Gon

SEOPHONES: wellWLS L& C?

REFERENCE SENSOR QOFFSET
EATHER l‘ INE

PO. Box 141, Kenmore, Queensland. 4069,

Telephone (072) 78 4860(0ffice)
(072)931514(Field Operations)

OBSERVERS REPORT
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OPAII-1

DATA USED IN CONSTRUCTION OF CALIBRATED SONIC

DEPTH (ft)  DEPTH (ft) TIME TIME AT = |
K.B. M.S.L. SONIC (Secs) CIECKSHOTS (Secs) TL- Teg (msccs)‘

3006 2923 0.3950 0.378 +17.0

3619 3536 0.4550 0.439 +16.0

4338 4255 0.5205 0.507 +13.5.

5006 4923 0.5760 ~0.566 +10.0

5544 5461 0.6250 0.615 +10.0

5912 5829 0.6610 0.654 +7.0

6427 - 6344 0.7095 0.707 + 2.5

6887 | 6804 0.7525 0.752 + 0.5

7060 6977 0.7710 0.769 . + 2.0

7507 7121 0.3170 0,374 + 1.0

7850 7773 0.8520 0.852 10.0

7898 7815 0.8560 0.856 0.0

7992 7909 0.8635 0.864 | - 0.5

8155 8072 0.8770 0.879 - 2.0
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Well Velocity Record
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F.I.T. RECORD .
GEOLOGIST R.G. BELLIS

WELL:  OPAH #1 F.I.T. No. 1 @ 7914 ft, (G.R. Depth) DATE14/3/77
VALID TEST : X&s¥No |
FIRING METHOD Standard CHOKE STZES _Single 20 |
TIMES : Tool Set _13.18.30 Tool Open Min. Open Full After

Shaped CHarge Shet: Yex/No  at

Segregator Open Mins. Open Full After

Tool Closed 13.18

Tool Off 13.34.40

MUD DATA :
Rmf 0,657 0 71
c1” 4000 ppm

OF,

NO3

Equiv. C1~

9500 ppm (Resistivity)

220 ppm (Titration)

SAMPLE TAKEN AT END OF LAST CIRCULATION.

RECOVERY - MAIN CHAMBER

p.s.i. SURFACE PRESSURE cc WATER
cft. GAS | 10000 cc MUD
cc. OIL cc SAND
PROPERTIES - MAIN CHAMBER
GAS. 1 C, Cy Cy Cs HoS
OIL 0pp] @ °F; Pour Point OF
__Colour; " __Fluorescent Colour
G.0.R. |
WATER  Rrf @ OF, Equiv. C1~ ppm (Resistivity)

c1” ppm NO3~ ppm (Titration)
PRESSURES - MAIN CHAMBER
Agnew
Schlumberger Amerada Amerada Hewlett Packard*
Sampling (psi) 4050
Final Shut-in (psi) 4050
Hydrostatic (psi) 4050 4324.0
Sampling Time (Min) 1.8
Shut-in Time (Min) 5.2

(*Corrected for Atmospheric pressure)

TEMPERATURES : (max recorded) 158 Op, 158 O
MAX. DEPTH TOOL REACHED: 8201 Ft.
TIME SINCE CIRCULATION : 4.5 Hrs. -

Mud run.
(=10.5 mud, 9.8+ in hole).
on quartz crystal.

REMARKS :

Hydrostatic pressure measured by H.P. gauge is high

Could be caused by faulty connectior

Fault detected in FIT #2 and repaired.
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F.I.T. SEGREGATOR REPORT

GEOLOGIST R.G. BFLLIS

WELL : OPAH #1 F.I.T. No. 1 @ 79714 ft.(G.R. Depth) DATL 14/3/77
SEGREGATOR TYPE NUMBER DATE OPENED

RECOVERY - SEGREGATOR

p.s.i. SURFACE PRESSURE cc WATER
cft. GAS " ' cc MUD
cc. OIL " cc SAND

PROPERTIES - SEGREGATOR

GAS C1 Co C3 . Cq Cs HoS
oIL ~ Oppre °F; Pour Point O
Colour; Fluorescent Colour
G.0.R. _ '
WATER Rrf ¢ OF, Equiv. C1” - ppm (Resistivity)
c1 ppm NO3' ppm (Titration)
PRESSURES - SEGREGATOR
Agnew , -
“Schlumberger Amerada Amerada Hewlett Packard*

Sampling (psi)
Final Shut-in (psi)
Hydrostatic (psi)
Sampling Time (Min)
Shut-in Time (Min)

(*Corrected for Atmospheric pressure)

REMARKS - Segregator not opened as mud run.
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F.1.T. RECORD
GEOLOGIST R.G. BELLIS
WELL: OPAH #1 F.I.T. No. _2 @ _7912 ft. (G.R. Depth) DATE 14/3/77
VALID TEST : Ye&¥No
FIRING METHOD Standard CHOKE SIZES  Single 20

TIMES : Tool Set 18.08.07 Yool Open _18.10.26Min. Open __1,34 Full After 3, 34
Shaped Charge Shot: NpEMo at '
 Segregator Open - Mins. Open - Full After -
Tool Closed 18.12.00 _ Tool Off 18.15.00 |

MUD DATA : -
~ Rmf ~ 0.6570@ 71 _°F, Equiv. C17 9500 ppm (Resistivity)
c1 4000 ppm NO~3 220 ppm (Titration)
SAMPLE TAKEN AT END OF LAST CIRCULATION |

RECOVERY - MAIN CHAMBER

- p.s.i. SURFACE PRESSURE - _cc WATER |
- cft. GAS A © 8000 cc MUD
- cc. OIL ' cc SAND
PROPERTIES - MAIN CHAMBER
' GAS C1 C, G Ca Cs  HpS
0IL OAPI @ OF; Pour Point OF
___Colour; ' ___Fluorescent Colour
_ 6.0.R.
WATER  Rrf e °F, Equiv. C1” ppm (Resistivity)
1 ppm NO3~ ppm (Titration) -
PRESSURES - MAIN CHAMBER
. Agnew
Schlumberger Amerada Amerada Hewlett Packard*

Sampling (psi)) - -
Final Shut-in (psi) - ' .
Hydrostatic (psi) 4350 . 4187.5 _psig_
Sampling Time (Min) 1.5 mins
Shut-in Time (Min) -

(*Corrected for Atmospheric pressure)

TEMPERATURES : (max recorded) 75 ¢, 77 c %k
MAX. DEPTH TOOL REACHED: 8070 Ft.
TIME SINCE CIRCULATION : 10 Hrs.

REMARKS : Mud had black oil scum and petroliferous odour. Sand samples
_ collected at top of main chamber C-VC, yellow Fluorescence,
strong white/pale yellow cut.



F.I.T. SEGREGATOR REPORT

GEOLOGIST R.G. BELLIS
WELL : QPAH #1 F.I.T. No. 2 0 7912 ft.(G.R. Depth) DATE 14/3/77
SEGREGATOR TYPE ' NUMBER ‘ DATE OPENED
RECOVERY - SEGREGATOR | ‘
p.s.i. SURFACE PRESSURE | | cc MATER
cft. GAS ' cc MUD
cc. OIL ' cc SAND
PROPERTIES - SEGREGATOR _
GAS C1 Cp C3 Cq Cs TS
OIL °aPI @ °F; Pour Point OF
‘ Colour; Fluorescent Colour
G.0.R.
WATER Rrf @ OF, Equiv. €1~ _ ppm (Resistivity)
cl” ppm NOB" ppm (Titration) ‘
PRESSURES - SEGREGATOR . -
: Agnew
-Schlumberger Amerada Amerada .. Hewlett Packard*
~ Sampling (psi)
Final Shut-in (psi)
4187.5

Hydrostatic (psi)
Sampling Time (Min)
Shut-in Time (Min)

(*Corrected for Atmospheric pressure)

REMARKS :  Segregator not opened as mud run.
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F.I.T. RECORD
WELL: _ OPAH #1 ~F.ILT, No. _3 @ 7941
. VALID TEST : Ye&¥No
FIRING METHOD Standard CHOKE SIZES

GEOLOGIST R.G. BELLIS
(G.R. Depth)

Single 20

TIMES : Tool Set 4.21.10 Tool Open 4.21.10 Min. Open

- Shaped Charge Shot: Xe¥/No at

Segregator Open - Mins. Open
Tool Closed Tool Off

MUD DATA :
Rmf ~ 0.657¢@ 71 °F, Equiv. C1”
c1 4000 ppm NO™3

9500

DATE15/3/7 7

Full After

Fuil After -

‘ ppm (Resistivity)

220

ppm (Titration)

SAMPLE TAKEN AT END OF LAST CIRCULATION
RECOVERY - MAIN CHAMBER | |

o ppm NO3

. p.s.i. SURFACE PRESSURE cc WATER
- cft. GAS ' 21,500 cc MUD
- cc. OIL cc SAND
~ PROPERTIES - MAIN CHAMBER '
GAS ¢1 - G 3 Cq Cs Ho$S
0IL OAPI @ OF: Pour Point OF
___Colour; Fluorescent Colour
G.0.R.
WATER Rrf e OF, Equiv. C1~ ppm (Resistivity)

PRESSURES - MAIN CHAMBER

Schlumbergef .Amerada

Sampling (psi) -

Agnew
Amerada

ppm (Titration)

Hewlett Packard*

Final Shut-in (psi) -

Hydrostétic (psi) -

4191.1

Sampling Time (Min) -

Shut-in Time (Min) ~

(*Corrected for Atmospheric pressure)

OF

TEMPERATURES : (max recorded) g2 Of, 83
MAX. DEPTH TOOL REACHED: 8078 . Ft.

TIME SINCE CIRCULATION : 20.5 Hrs.

REMARKS : Tool failure - misrun.



F.1.T. SEGREGATOR REPORT

GEOLOGIST __R.G. BFLLIS

WELL : OPAH_#1 - F.I.T. No. 3 @ 7941 ft.(G.R. Depth) DATE 314/3/77
SEGREGATOR TYPE NUMBER DATE OPENED

RECOVERY - SEGREGATOR

p.s.i. SURFACE PRESSURE _ cc WATER
cft. GAS : cc MUD

cc. OIL o cc SAND

* REMARKS :

PROPERTIES - SEGREGATOR

GAS C1 Co - C3 c4  Cs HoS
0IL %1 @ °F; Pour Point %
Colour; Fluorescent Colour
G.0.R.. |
WATER  Rrf ® °F, Equiv. C1” ppm (Resistivity)
‘ c1 ppm N03“ ppm (Titration)
PRESSURES - SEGREGATOR
: Agnew ~
Schlumberger ° Amerada Amerada Hewlett Packard*

Sampling (psi)
Final Shut-in (psi)
Hydrostatic (psi)

Sampling Time (Min)
Shut-in Time (Min)

(*Corrected for Atmospheric pressure)

‘ Segregator bypassed as seal failed.
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F.1.T. RECORD
GEOLOGIST _R.G. BELLIS " °
WELL: __ OPAH # 1 F.I.T. No. 4 @ 8010  ft. (G.R. Depth) DATE 15/3/77
VALID TEST : Yes/N«
FIRING METHOD Standard " CHOKE SIZES  Single 20

TIMES : Tool Set _06.49.10 Tool OpenQ6.50.30 Min. Open __20-17 Full After _QG-20
Shaped Charge Shot: ¥x¥/No at . .
Segregator Open 07.10.47 Mins. Open 05.24 Full After _~ 1 sec.
Tool Closed 07.16.11 Tool Off 07.16.45

MUD DATA : |
Rnf~q g57 O 21 °F, Equiv. C1” arnn  ppm (Resistivity)
C1” 4000 _ppm NO3 000 ppm (Titration)
SAMPLE TAKEN AT END OF LAST CIRCULATION

RECOVERY - MAIN CHAMBER _ . .
| - p.s.i. SURFACE PRESSURE 22000 cc WATER

. cft. GAS cc MUD
- cc. OIL cc SAND
PROPERTIES - MAIN CHAMBER |
Blender - 4300ppm _ 346ppm -
oIL AP @ OF; Pour Point O
' ___Colour; - _Fluorescent Colour
G.0.R.
WATER Rrf 0.285 @ 71 OF, Equiv. €17 22000 ppm (Resistivity)
€17.13000 ppm NO3~ _44mg/1 pEx (Titration)
" PRESSURES - MAIN CHAMBER
: Agnew
o Schlumberger Amerada Amerada _ Hewlett Packard*
Sampling (psi) =~ 3500 - . 3488.6
Final Shut-in (psi) 3500 3498
Hydrostatic (psi) 4200 4243.2

Sampling Time (Min) Q-20
Shut-in Time (Min) [0-57
(*Corrected for Atmospheric pressure)

TEMPERATURES : (max recorded) 185  Of,. 180 °F

MAX. DEPTH TOOL REACHED: 8078 Ft. ‘ '

TIME SINCE CIRCULATION : _ 23 Hrs.

EQWM¥§_: Sample was honey brown with minoroil film. Strong sulphur
smell.



|
i
|
i

F.I.T. SEGREGATOR REPORT

'

(*Corrected for Atmospheric pressure)

REMARKS :

' GEOLOGIST R,G, BELLIS
WELL : OPAH #1 F.I.T. No. 4 @ 8010 ft.(G.R. Depth) DATE 15/3/77
SEGREGATOR TYPE SFAB - 1L NUMBER 2909 : DATE OPENED
RECOVERY ~. SEGREGATOR |
p.s.i. SURFACE PRESSURE cc WATER
cft. GAS cc MUD
cc. OIL cc SAND
PROPERTIES - SEGREGATOR _
GAS C1 C,  C3 Ca C5. HoS
0IL OpPI @ OF; Pour Point OF
Colour; Fluorescent Colour -
G.0.R. ’
WATER Rrf @ OF, Equiv. C1~ | -ppm (Resistivity
c1 ppm N03" ppm (Titration)
>PRESSURES - SEGREGATOR
_ Agnew :
Schlumberger Amerada Amerada Hewlett Packard*
Sampling (psi) 3500 ‘ —
Final Shut-in (psi) 3500 3L97
Hydrostatic (psi) 4248 Lezs
Sampling Time (Min) ~isec
Shut-in Time (Min) 5.-23



F.I.T. RECORD

: GEOLOGIST _R.G. BECLLIS
WELL: OPAH # 1 F.I.T. No. 5 @ 7941  ft. (G.R. Depth) DATE 15/3/77

VALID TEST : Yes/H®
FIRING METHOD Standard CHOKE SIZES Single 20

TIMES : Tool Set _10.00.06 Tool Open 10.02.19Min. Open 7.04 Full After -
‘§haped Charge Shot: YesfMX at 10.25.20 .
Segregator Open - Mins. Open - Full After -

Tool Closed 10.09.23 Tool Off 10.59.00

MUD DATA : ’ o
Rmf 0.657 @ 71 °F, Equiv. €17 __ 9500 ppm (Resistivity)
Cl1™ 4000 ppm . NO"3 220 ppm (Titration)

SAMPLE TAKEN AT END OF LAST CIRCULATION

RECOVERY - MAIN CHAMBER

p.s.i. SURFACE PRESSURE | cc WATER

~cft. GAS : : cc MUD

cc. OIL cc SAND
PROPERTIES - MAIN CHAMBER
| GAS C1 c, =~ C3 Ca Cs Ho'S

0IL OAPT 6 °F; Pour Point Of
__Colours Fluorescent Colour
G.0.R.
WATER Rrf e __ O, Equiv. €17 . ppm (Resistivity)
¢l - ___ppm NO3~ ppm (Titration)
PRESSURES - MAIN CHAMBER "
Agnew
Schlumberger Amerada Amerada Hewlett Packard*®
Sampling (psi) 0 . 0
Final Shut-in (psi) 500 | 420
Hydrostatic (psi) 4110 A 4189.6
Sampling Time (Min) 6 ' '
Shut-in Time (Min) 56.5
. (*Corrected for Atmospheric pressure)

TEMPERATURES : (max recorded) ' OF, OF
MAX. DEPTH TOOL REACHED: 8078 ~ Ft.
TIME SINCE CIRCULATION : 27 Hrs.

" REMARKS Tight tesf. As zero sample pressure closed tool and waited 5

minutes for pressure B,y. - none. Fire shaped charge - recorded shaped
charged back pressure waited for g,y. Thermometers lost in hole.



F.I.T. SEGREGATOR REPORT

. GEOLOGIST __ R.G. BELLIS
WELL : OPAH # 1 F.I.T. No. _5 @ 7941 ft.(G.R. Depth) DATE 15/3/77

SEGREGATOR TYPE NUMBER DATE OPENED

RECOVERY - SEGREGATOR

p.s.i. SURFACE PRESSURE | cc WATER

cft. GAS : cc MUD
cc. OIL cc SAND

PROPERTIES - SEGREGATOR

GAS C1 Co C3 G Cs HoS

0IL °API @ °F; Pour Point OF
Colour; _ Fluorescent Colour
G.0.R. ‘

WATER  Rrf @ Ok, Equiv. C1” ppm (Resistivity)

c1” ppm N03" ppm (Titration) -
PRESSURES - SEGREGATOR | '
. Agnew .
Schlumberger Amerada Amerada " Hewlett Packard*

Sampling (psi)
Final Shut-in (psi)
Hydrostatic (psi)
Sampling Time (Min)
Shut-in Time (Min)

(*Corrected for Atmospheric pressure)

REMARKS  : Segregator bypassed.



F.1.T. RECORD
GEOLOGIST R.G. BELLIS
WEDRAH__OPAH #1 . F.I.T. No. _6 ® 7913 ft. (G.R. Depth) DATE 15/3/77
VALID TEST : Y&sUNo | :
FIRING METHOD Standard CHOKE SIZES Single 20

TIMES ¢ Tool Set 16.12.00 Tool Open 16.14.00Min. Open 3.00 Full After
‘Shaped Charge Shot: Ye5XNo at
Segregator Open - Mins. Open - Full After -

Tool Closed 16.17.00 Tool Off 16.18.00

MUD_DATA : | |
Rnf 0.657 @ 71 °F, Equiv. €17 9500 ppm (Resistivity)
C1~ 4000 ppm NO™3 220 ppm (Titration)

SAMPLE TAKEN AT END OF LAST CIRCULATION
RECOVERY - MAIN CHAMBER

= p.s.i. SURFACE PRESSURE : cc WATER
- cft. GAS | - 7500 cc MUD
- cc. OIL- _ cc SAND
PROPERTIES - MAIN CHAMBER
| GAS o B o C 4 . Cs Hps
0IL OAPI @ OF; Pour Point OF
___Colour; Fluorescent Colour
G.0.R. _
WATER  Rrf e °F, Equiv. C1° ppm (Resistivity)
1 ppm NO3~ ppm (Titration)
PRESSURES - MAIN CHAMBER S
. ' " Agnew .
Schlumberger Amerada Amerada Hewlett Packard*
Sampling (psi) 3850 _ ' -
Final Shut-in (psi) 3850 -
Hydrostatic (psi) 3850 : -
Sampling Time (Min) 1 o

Shut-in Time (Min)

(*Corrected for Atmospheric pressure)

'TEMPERATURES : (max recorded) _ - °, -

MAX. DEPTH TOOL REACHED: 8078 - Ft.

TIME SINCE CIRCULATION : 32 Hrs.

REMARKS : Mud run due to seal failure. No temperatures as thermometers

Tost on FIT #5. Hewlett Packard gauge not run. ‘



F.I1.T. SEGREGATOR REPORT

GEOLOGIST R.G. BELLIS

WELL : ___opan_#1 F.I.T. No. 6 @ 7913 ft.(G.R. Depth) DATE 15/3/77 .

SEGREGATOR TYPE © NUMBER ‘ DATE OPENCD
RECOVERY - SEGREGATOR

p.s.i. SURFACE PRESSURE ' cc VATER
cft. GAS cc MUD

cc. OIL cc SAND

PROPERTIES - SEGREGATOR

GAS C1 - Co C3 - Cq - Cs HoS
OIL . Opp1 @ °F; Pour Point O

Colour; Fluorescent Colour
: G.0.R. _

WATER  Rrf @ °F, Equiv. C1~ ppm (Resistivity)
1 ppm NO3- ppm (Titration)
PRESSURES - SEGREGATOR
Agnew
Schlumberger Amerada Amerada . Hewlett Packard®

Sampling (psi)

Final Shut-in (psi)

Hydrostatic (psi)

Sampling Time (Min)
Shut-in Time (Min)

(*Corrected for Atmospheric pressure)

REMARKS : Segregator bypassed.



-

F.1.T. RECORD
' GEOLOGIST _ R.G. BELLIS
WELL: __ OPAH # 1 F.I.T. No. _7 @ 8124 ft. (G.R. Depth) DATE 15/3/77
VALID TEST : Yes/AwoX
FIRING METHOD _Standard CHOKE STZES _ Single 20 736 secs

TIMES : Tool Set 05.33.13 Tool Open 05.34.53Min. Open 34.31 Full After 12.16min
Shaped Charge Shot: xYgs/No at _ v
Segregator Open 06,09.2( Mins. Open 22.06 Full After _6 secs.
Tool Closed 06.31.30 Tool Off 06.31.30

MUD DATA :
Rmf 0.657 @ _ 71 OF, Equiv. C1~ 9500  ppm (Resistivity)
C1” _4000 ppm NO”3 220 ppm (Titration)
SAMPLE TAKEN AT END OF LAST CIRCULATION

RECOVERY - MAIN CHAMBER

- p.s.i. SURFACE PRESSURE 20 500 cc WATER

- cft. GAS 1250 cc MUDDY WATER
. cc. OIL o cc SERBMENT
PROPERTIES - MAIN CHAMBER | |
GAS C1 Cy C3 G4 C5 HoS
Muddy H20 1305 - . -
Clear H20 2611 : -
0IL OAPI @ °F; Pour Point OF
______Colour; *_Fluorescent Colour
G.0.R.
WATER  Rrf (.313 © 68 °OF, Equiv. C1~ 21000 ppm (Resistivity)
C1™ 13000 ppm NO3~ _ 88mg/1 ppax (Titration)
PRESSURES - MAIN CHAMBER '
Agnew :
_ Schlumberger Amerada Amerada Hewlett Packard*
Sampling (psi) 3425 ' 3446 psig.
. s . B.U. after - 3462.9 psig
Final Shut-in (p51) 3380 J hamire - 34651 !
Hydrostatic (psi) indial 4150 _ full. 4218.13 psig

Sampling Time (Min) i2.1b
Shut-in Time (Min)

(*Corrected for Atmospheric pressure)

TEMPERATURES : (max recorded) 165 OF, - - Of

MAX. DEPTH TOOL REACHED: 8170 Ft.

TIME SINCE CIRCULATION : 5 Hrs.

REMARKS :  Sample was honey brown water with some mud. Strong sulphur

smell and segregator charge gas?'



L

F.I.T. SEGREGATOR REPORT

GEOLOGIST R.G. BELLIS

WELL : _QPAH_# 1 F.I.T. No. 7 _ ® giz4 ft.(G.R. Depth) DATE15/3777
SEGREGATOR TYPE _ SFAB NUMBER 2907 DATE OPENED

RECOVERY - SEGREGATOR

p.s.i. SURFACE PRESSURE - cc WATER
cft. GAS cc MUD
cc. .OIL cc SAND

PROPERTIES - SEGREGATOR

GAS - C1 Co Cy Cq C5 Ho'S
OIL OAPI @ °F; Pour Point OF
Colours; . Fluorescent Colour
G.0.R. '
WATER  Rrf e OF, Equiv. €1~ ppm (Resistivity)
: c1” ppm NO3“ ' ppm (Titration)
PRESSURES - SEGREGATOR
A Agnew
Schlumberger Amerada _ Amerada Hewlett Packarc?
Sampling (psi) 0 - ‘ —
Final Shut-in (psi) 3380 . 36314
Hydrostatic (psi) final 4150 | : 428 L.
Sampling Time (Min) b secs.
Shut-in Time (Min) 22.00

(*Corrected for Atmospheric pressure)

REMARKS :
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. WELL LOG ANALYSIS REPORT form R167 /70
oge
YO WELL FILE/ ¢c.c. B.R. Griffith
l B.G. McKay
OPERATOR Esso Australia WELL Opah #1 DATE 14/3/77
STATE Victoria ELEV. 83' K.B.
1 POROSITY WATER SAT.
DEPTH INTERVAL REMARKS
—I ESTIMATE ESTIMATE
7910-18(8 14.5-17 35-38 Probably oil productive
' 7938-43(5 20.3-21.5 55-58 Probably water productive with
possible oil cut.
Note: After exanination of sidewgll cores and a tjght FIT it must be accepted
l that the above zgnes do not have gufficient permeabpility to be considered
effective.
7992-97 (5 14.5-17 85-100 Water productive
7997-8003 (4 18.8-20 100 Water productive
8003-15(12 22.5-23.7 100 Water productive
I . 18/3/77
8015-22 (7 20.6-21.8 100 Water productive
8022-33(11 23-24.3 100 Water productive
8033-40(7 20.6-21.8 100 Water productive
8040-45 (5 21.8-23 100
8056-63(7 20-21.3 100
8089-93 (4 19.5-20.6 100
I 8097-8101(4 20-21.3 100
8118-27(9 21.3-22.5 100
8127-31(4 24.3-25.5 100
l 8131-40 (9 21.8-23 100
ISF measured depths.
TESTS:
l 7 FIT's attempted
FORMATION: LOGS:
ISF-SCT
t 14
La ;obe Group FDC-CNL-GR

[

I En EN I

’

MENTS:

This well has zero net oil sand.

Rrse:
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ROCK MODIFIERS INDUR | GRAIN oiss FLOURESCENGE CUT FLUOR. CUT RESIDUE PROB
m NO. | DEPTH |REC TYPE CAL | COLOR DEG SIZE SRTG RND [[CLAY | STAIN % DISTR INTEN | COLOR INTEN COLOR QUAN COLOR SHOW PROD REMARKS - GAS
M~ ira 1 2 3 4 5 6 7 8 9 10 | 11 12 RK| 14 15 16 17 18 19 20 21 22 23
w oo ,
Q& i} 18150 j1 |Sst |mica - lwh-1t|friab| f-vg p |asr|<5% NS vg
PN T
R o
_o : 2 18124 1—]/o Sst | mica, cl. |- |wh=It{friabl f-vcp sa-|~5% NS vg
POV~ cement
€ £ 1318106 |7/8 Sandyl mica, qtz. | = |1t gy|firm |sit- | vp |sa-| 30% NS vp
& <0 slst ve sr
=)
Tt L 18080 |1 §Sittyl mica, slt | - |gn-gy|friabislt-m vp |sa- 15% NS f Water in pore
Z sst. sr
= spaces
15 18070 |3/4 Silty| mica, slt, | = |gn-gy|friab{slt-f| p sa-| 15% NS f
Z sst. | weak cTlay ST
Qvg = cement
:g % 6 :8034 {1 | Sst | mica - |cream|friab|vf-vg p sa-| { 5% NS vg
= : !
§§ It gy sr
<& (] 718016 |3/4) sst | mica, lith- - jcream|v.fri{fine- vp |a- |(5% NS vg
Nuw ics
% é uncong pebbl sr
<4 O 8 17992 | 7/8] Sandy; mica, wh. |v.sl|it gy|firm |slt-| mod |sa | 30% NS vp
©F =z slst.] clay cement
c‘guo.x z vf
2
ks 19 7980 |5/8] S1st | sandy, mic. = |1t gy|firm |fg- |p sa- 20% NS nil
w pyritic silt sr| T
1017970 {3 | Slst | mica, lith- sl|dk gy|firm |slt-|p sa | 40% NS Nil] Slight HC smell
ics, clay | vf
; cement. _
P51 1117960 | ¥ | Sandyl mica, lith- = |dk gn|firm |slt-|p sa | 40% NS Nil] Slight fissility
n 2 slst| ics, clay vT
: g cement
D 5 | 127950 13/ S1st | qtz, mica, | v.|m.dk |firm |silt- fair|sad 30% NS | nil
i pyrite, tr| sl|grey fine sr
-— (3 Q-
+ia ? glauc.
<C: :
S a 3 1317945 |3 1 Sist | qtz, mica, {modgrey |firm |silts fair|sa+ 30% NS nil
g 3 tr pyr, cal in vf sr
4 3 3 frags. pt
30 &
W w g
LE O »
FORM R 257 372
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ta | 1 2 3 4 5 ] 7 8 9 10 11 H RK 14 15 16 17 18 19 20 21 22 23

,;;M ‘ 7940 | 3 | Sist]| micaceous,| = |1t gy firm | f-m | fair| saq 30% ] NS nilt ~
P | clay choked sr |

15 ' 7935 {3/4 Dirty qtz, mica,| = |dk gy|si-frisilty poorf a-| 309 - 51 sptty wk whlte - - v nil

’ sst | tr pyr, v. R med. sr o
, i L siltys- mudf—Lottled) ]‘/“ _
z | ¢y, tr glauc o —

; ' particles
: f of—quartz i -

i i flour.. . |
16 | 7930 ‘7/?,-2! Sst_| v.siity, siidk brn friablve-vf] v.p.la-r - 51 Tr. | wk |?yell, ?Tr, |?7yell.] - - v nil
; : ; ; ; muddy, oxiA -grey
: ¥ —dised-appe -

! i arance, motl- i

! ! tled, qtz.

: i 1 ~flours o
b ? e
117 17925 i7/8Sandy | dirty oxi-| sl|dk bnlhard |slt-| vp |a-r] 40Y - 5| Tr. | weak wh-vel.tr iyellow tr |brown 4 niliSlicht HC smel}
P slst.| dised mica -grey [ ve ‘ )

E 1; qtz—Fiou i

' i
18 ' 7920 3/4§50irty! qtz, mica,|v. |bn-gy|sli- isilt{ p a- | 302 tarryltr- sptty weak lyellow rapidiyellow mod | brown v/ n”ioxidised appearance
§ ; ! sst | v. carb., |sl. friab: c. sr stain 5 j

7 : mver ity ‘ f
. & muddy matrix

i t swalling
| SO 4 clays.._
§]9 279]5_ 3/4.5,}tl’_gf;n_g}_'a_r_w mod| v.dk | firm |[siltd p a-r| 3C tarry, tr sptty mod. lyellow str. | br. It yell. v nﬂ!oxidised appearance
[ sst | qtz(rd) in ay c. stain stre- yell. thydrocarbon odour
- qtz—2—flds g
‘ v .{' LT CHIRRR Wil
'é--—--—-~----! ______ _isilt mat r|>g
' micac. , carf*

, “Honac, cata:
i 1
20 17910 7_/§S|1Ly mica, oxidy v.;dk bn|fri- {slt-| vp |a-r] 304 - =~ {3 tr | v.uk. yell. streq yell, tr. |bn. / niiislight HC smell

! Tsst. | Tithics, sllol.gn|firm |vc aming i

; - atzflours

!

: —

[

FORM R 287 372
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ROCK MODIFIERS INDUR | GRAIN Diss FLOURESCENCE CUT FLUOR.  |. CUT RESIDUE PROB |
NO. { DEPTH [REC TYPE CAL | COLOR DEG SIZE SRTG |[RAND [ICLAY | STAIN % ! DISTR INTEN | COLOR INTEN COLOR QUAN COLOR SHOW PROD REMARKS - GAS
e v 12 3 4 5 6 7 8 9 10§ n 12 RK! 14 15 16 17 18 19 20 21 22 23
“4211 7907 11% Siltylgranular qzmod dk bnl firm slt-c|p a-r|30%idark |5 |sptty|mod. |wh-ye] stretbr yel It. |bn | nil [HC odours
' 3. -
i sst |& qtz flour aming
silt/clay -
matrix, mica
; i oxidised
122! 7905 1% iDirty|qtz,siity, |sli| bn-gy friabslt-c|p sa-|30-| - [tr|sptty|weak |yel-wh rapid yelll tr. |yel- | J | nil
! sst lclay matrix r. | 40% strong bn
g ‘ occ.mica, odour
% ! tr glauc.
L 230 7902015 [Sileylsit,mica &1i. gn-gy. hard slt-fivp |sa-|20% NS vp
? i Sst T .
2541 790011 Sandyjmica,glauc.|- | dk bn firm|slt-c|p a-r|45%| - |tr|sptty|mod. wh-yénng. yel- 1t. |bn. v 1 nil Islight HC cdour
T STsT.| grandlar gty —Twhite
i | . stre
£ T qtz--flour aming
H oxidised. 7
. i . . 9
251 7897 |1+ Silty|mica,glauc.| = | dk'bn firmslt-c|p a-rik5%| - |tr|sptty|weak |yell.|weak |yell. - - v | nil Islight HC odour
sst. |granular qtg
f——t qtz-flours e
] P oxidised. L
26| 7895/3/4}sst. |silty,micactmod rd-bn firm|f-c¢ |p  |sa-|h0%| =~ |15|sptty|weak |yell. S vp “
clay choked Trbe T
s glauc(?)
oxidised.-
‘ appearance.
27| 7893 1% |Sist |v.f.-silt |mod 1t gn firmislt-vf mod sa-| 303 NS | nil
grain qtz. gy sr
glauc;mica
clay_cement
silt/clay
matrix.
281 7890| 1 {Slist [slit-v.f. v {1t gy | firm|slt~vfi mod. |sa-| 40% NS nit
gran carb.
clay choked .l

FORM R 287 3.72
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: i ROCK MODIFIERS INDUR | GRAIN DIss FLOURESCHNGE CUT FruoA. CUT RESIDUE PR E
NO. lDEQTH REC || TYPE CAL |COLOR DEG SIZE SRTG  |RND |CLAY | STAIN % DISTR INTEN | COLOR INTEN | COLOR QUAN GCOLOR SHOW PRCD REMARKS - GAS
ia | 1 2 3 4 5 € 7 8 9 10 1 12 RK 14 15 16 17 18 19 20 21 22 23
ri 293 788511% | Calc-|silty,v.glal v. Im.gy. | firm|slt=-vf mod sa- 30% - NS Nil
~ I sist | ~uc., mica, sr
o i Gtz -
L!\Z; I . ~ .
zfsog 7880(1% | Calc.|glauc, micalv. |buff= |firm |sltwvfimod |sa-|30% NS Nil
Eﬁ ; slst | clay ' 1t.gy. sr L
Q{{ ! I
S |
T
535‘31' 7860i1% {Clystlsilty v |gn-gy |firm - - - 180%
N 3 :
2932 783041 |Clystisilty v {1t gy thd=-frn 70~ ‘
5? | i i i 8~Q-% i
§§331 7760 (1% I Clyst|Sandy, silty vmgy |[firm 80%
I e S — 5
1381 771014 jCiyst]silty v_ i1t gy hd-frm 70%
135! 766013/4S1st |? mica v (It gy hd-frm slt | mod| - | 50% -
°€§36! 7640 1% JClyst]silty v .mgy sft 80~
§§ 90%
O & —1 ——————— e~ -
Z137] 7590[1% {clyst|Silty v 1t gy lsft-fm 70% |
5=
52:33 75401 Clystiminor silt |v |gn=1t firm 70% !
e 4 st gn=it | .
i g gy
39 7450 ]}4 Clystiminor silt |v m gy (firm 70
40| 744011 Clyst;pinor silt,iv 1t gy [firm 70%
%: ) ? mica A
é 411 7390{2 |Shaleisilt v Im-dk [firm 60 | slightly fissiie
Lt - gy ’ [
= —
Zik2] 732002 icClyst|silt v |1t gy firm 70%
b; 431 7233 2 |Shalelsilt v magy [firm 60% slightly fissile
g1 | 7210]2 |shale|silt v_im.gy [firm 60% slightly fissile
6145] 716214 |shalelsilt v m.gy [firm 60 fissile
> A
c1he| 7110412 'Shalefsilt v. [Tt=m.gff irm 6C% fissile
(%]

FORM R 257 3772
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i ROCK MODIFIERS INDUR | GRAIN DIss FLOURESCENCE CUT FLUGR. CUT RESIDUE Piten ;
NO. | DEPTH [REC | TYPE CAL |COLOR | DEG | SIZE | SATG |RND [CLAY | STAIN . [T BISTR | INTEN | COLOR | INTEN TGOLOR I aURN T &oraa—| sHow | prop | REMARKS - GAS
1a ; 1 2 3 4 5 6 7 8 9 10 | 1 12 RK| 14 15 16 17 18 19 20 21 22 23
471 7010012 [shatel site v |n. gy [firm 60% fissile
;48} 6950:1% | Shalel silt,?Foraml v |m.gy. |[firm 50% fissile
;b9§ 6930|2 | shalelsilt v [m.gy. |firm 50- fissile
j 60%
50} 6915 i%ﬁ Shale|silt v |m.gy. |firm 60% fissile
P51 6906INR | — | — S - - - igniter did not fire
{520 689814 | Shale|silt v. [m-dk. [firm 60% fissile
E ! ay :
§§§J_é~91 15 § Clystisl. silty |v |m.gy |firm 70%
F54i 657001 |Clyselsl. silty Tt-m. |Firm 70%
C gy )
551 6848 t | Shalelsl. silty |v.|m.gy [firm 70% fissile
35565 6é30:£ Clystisilt v.|m.gy |(firm _;6%
571 6810]% | clystlsilt v |1t-m. |firm 705
gy
58| 675414 {cClystisilt v (m.gy |fm-hd 70%
59i 6710]% | Clyst]silt v |m.gy |firm 60%
60| 665003/4 Clystisilt v |Tt-m. |firm 60%
| gy.
61] 787011% | Shalel sit, Tmica Tt.gy |firm 60% fissile
62| 7850 ]54 Shale slt,pyrit; v |dk gy firm 60% | fissile
ised fossils
63 7780/1 | shale|slt, pyrit-|v |m.gy |firm 60% fissile
— l i sed TossiTs
64l 751501 | cClysti silt 1t gy |firm 60%
65| 7421|2 | Shalelsilt dk gy |firm 60% fissile
BN SIN N S N N S e E BN e e aam B BN U N G B e am e
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:.\'O. DEPTH |REC TYPE CAL | COLOR DEG. SIZE SRTG [RND JICLAY | STAIN % DISTR INTEN | COLGR INTEN COLOé QUAN COLOR SHOW PROD REMARKS - GAS
: ‘5 ta |1 2 3 4 5 6 7 8 9 10 ] 1 12 RK! 14 15 16 17 18 19 20 21 22 25
66 17340 1% Ishale silt v_ | medk | firm __|60% L | Fissile
%3 o gy - ]
367 7267 ]3£ Clyst|silt v {dk gy firm 60%
i ; -] R e f——
s68§ 7050 1% iShalejst. silty |v |dk gyl firm 60% ' fissile
169 | 6506 117/ |Shalejsilt v {m.gy |firm 60% | | fissile
170 1 6610 1 [Clyst]silt v |1t-m | firm 60 |
b gy.
g71 | 6500 14 jShalefsilt v |m.gy | firm : 60% fissile
i 1 ! ;
%72 %6410 I 4Slst |- v |1t gy|firm |slt | mod | - |30- |
P L0%
173 16200 1 IClyst|silt v |m-dk.|firm £0%
£ : Y '
P : ;
74 1 6000 3/LiClystisilt v |1t gy|firm 60% )
75 1 5798 13 \Shalelslt, qtz. |v |dk gy|fm-hd 60% fissile
76 IS?QQ 1. iClystisilt v (m.gy | firm 60%
(77 1 5394 1% ‘Clyst slt, qtz. v |[m.gy |firm 60%
78 15200 | § jClystjsilt v |gn-1t|firm 60%
| 9y |
79 15000 | 3 JClyst|silt v | buff-| firm 60% :
T '
1t gy o |
80 | k805 | ¥ iSist |- v_|gn-gy|firm |slt. mod-g - |50% Si. gas smell
81 | 4585 | & Islst |- v_ign-gy|firm |slt, imod-g - 150%
82 | 4398 3/LClystisilt v |m.gy |firm ' 60%
83 | 4196 B/Lisist |v v gn-gy|firm [slt. |mod. | a |60% |
84 1398211 iSlst |- v |1t gy|firm {sit. |mod. | a [40%
851378211 ISist-|- v |1t gy|firm {s1t-|mod. | a |40%
E Calen| vf

FORM R 257 3.72
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NO. | DEPTH |REC | TYPE CAL [COLOR | DEG | SIZE | SRTG |AND [CLAY | STAIN [& TGiSTR T INTEN | COLOR | INTEN T COLOR | GUAN ~TEoioa 1 stow ! pRoo REMABKS - GAS
v a i 1 2 3 4 5 6 7 8 9 i0 11 12 RK 14 16 16 17 18 19 20 ] 21 22 23
86 L3607 3 |Calen|silt v 1t gnf firm vf- |mod. |sa Lo% i
f gy slt.
.87 1 3392 114 ISist |- m. gy, firm |slt |mod | a 140%
i : | . . —_
11881 3192 i3/L4lcalen|silt m.gy | firm | vf- |mod | sa|40% : :
sit. :
1 T
1891 3011 |1 BiSIst. |- m.gy | firm | slt.|mod. | a [40%
190 ¢ 2900 liéiCaIcn silt m.gy | firm | vf- |mod | sa|L0%
] st
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IS R aE il I-I! R E A N En Em e lll- s ii-l aE e a I-IJ IIIJ~ S EE e

8150

8124

. 8106

8080

8070

8034

8016

7992

7980

1-1/8

7/8

3/k4

3/k

7/8

Sandstone = cream to light grey in colour, trace of muscovite
flakes, very friable, fine grained to very coarse grain size,
greater percentage of fine to medium quartz which is sub-

“rounded to rounded and equant. The coarse to very coarse

grains are generally angular and equant; milky tc translu-
cent grains, some white (kaolinite ?) clay, very good porosit
and permeability. No show.

Sandstone - white to light grey, some very f:ne plates of
muscovite, friable, fine to very coarse grain size, bimodal
quartz 70% fine to medium grain size quartz - generally sub-
rounded, milky to translucent, equant grains, 30% coarse tc
very coarse grain size - generally subangular equant grains,
milky; white clay cement/matrix, fairly good porosity and
permeability, no shows.

Sandy Siltstone - light grey, firm, silty to very coarse
grain size, mainly silt with some very coarse quartz grains
- subangular, equant, clear to milky, minor muscovite and
lithics, white clay cement/matrix, very lTow porosnty and
permeability, no show.

Silty Sandstone - green-grey, minor muscovite, friable, silty
to medium grain size, quartz grains equant, subangular to.
subrounded, milky to translucent grains, silt forms matrix,
very weakly cemented, low porosity and poor permeability, no
show. -

Silty Sandstone - green-grey, minor muscovite, friable, silty
to fine grain size, quartz equant, subangular to subroundec,
poorly sorted, milky grains, silty matrix, weak clay cement,
low porosity and poor permeability, no show.

Clean Sandstone - cream to light grey, minor muscovite, very
friable, very fine to very coarse grain size, equant grains,
bimodal quartz, 80% very fine to medium quartz - clear to
translucent with approximately 20% coarse to very coarse
generally angular quartz grains - milky, poorly sorted,

minor clay cement/matrix, very good porosity and permeability,
no show. .

Clean Sandstone - cream, very friable to unconsolidated, mincr
muscovite, minor well rounded lithic fragments, fine to

pebble grain size, angular to subrounded grains, generally
equant, clear to milky, fine white clay loosely cemented
grains, very poorly sorted, generally the coarser grains ars
better rounded, very good porosity and permeability, no shows.

Sandy Siltstone - light grey, minor muscovite plates, silt
to very fine grain size, mainly subangular equant quartz
grains, very minor Tithics, clay cement/matrix, moderately
well sorted, firm, very poor porosity and permeability, no
show, very s]ight]y calcarecous. .

Silty Sandstone - light grey, firm, silt to fine grain size,

poorly sorted, subangular to subrounded, slightly pyritic anc
oxidised, minor mica, granular quartz set in a matrix of siit
with clay cement, very low porosity and permeability, no shcw.
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e

.10

11

13

14

15

16

17

18

12 -

7970

7960

7950

7945

7940

7935

7930

7925

7920

3/4

3/k

7/8

7/8

3/4

Sandy
Siltstone = dark grey, minor mUSPothe, silt to very fine

grain size, mainly subangular equant grains, minor lithics,
firm, clay cement/matrix, very poor porosity and no ef;ectlve
permeability, no show, slight hydrocarbon odour, siightly
calcareous.

Sandy Siltstone - dark green-grey, minor muscivite, lithics,
silt to very fine grain size, firm, poorly sorted, quartz
grains subangular, milky, equant, clay cement/matrix, very
poor porosity and no effective permeability, no show, sample
slightly fissile - tending toward sandy shale.

Siltstone - medium grey, firm, silt to fine grain size, fair
sorting, subangular to subrounded, very slightly calcareous,
fine quartz grains in silty matrix, trace mica and pyrite,

? trace carbonaceous matter, nil effective porosity and
permeability, no show.

Siltstone - medium grey, firm, silt to very fine grain size,
fair sorting, subangular to subrounded, moderately calcareous
in parts, minor quartz, mica and ? pyrite, nil effective
porosity and permeability, no show. :

Siltstone - medium grey to green-grey, predominantly silt
size lithic grains with very fine quartz grains, some
minor muscovite flakes, slightly calcareous, clay matrix/
cement, quartz subangular to subrounded equant grains, no
show, very low porosity, nil permeability.

Sandstone - dark grey, about 65% very coarse angular quartz
grains - clear to translucent, very poor sorting, about 35%
silt and clay filling pore spaces between quartz grains,
slightly calcareous, very poor porosity and permeability.

Silty Sandstone - dark brown-grey, silt to very coarse grain
size, extremely silty, oxidised mottled appearance, coarse

to very coarse quartz grains set in a matrix of very fine
quartz and silt. Very coarse grains to rounded, equant,
clear to translucent; slightly calcareous, firm to friable,
angular to rounded variation in grains, appears that shale
rip ups in sample are oxidised, no effective porosity and
permeability, weak fluorescence seen only in fractured quartz
grains, no visible cut.

Dirty Sandy Siltstone - dark brown-grey, hard, large amount
oxidised clay/silt, quartz flour - white, milky, fractured,
coarse quartz grains generally rounded, minor mica very pooriy
sorted, quartz flour approximately 5% rock trace yellow
fluorescence, slow weak cut - yellow fluorescence, no effectiv:
porosity and permeability, slight hydrocarbon odour, slightly
calcareous.

Dirty Silty Sandstone - dark brown to grey, slightly friable,
silt to coarse grain size, poor sorting, angular to sub-
rounded, very slightly calcareous, very carbonaccous, very
silty, mud /clay matrix/cement, tarry stain oxidised silt/clay
coarse quartz tends to be rounded, clear to translucent, quart:
flour - white - spotty weak yellow fluorescence, rapid

streaming yellow cut leaving moderate brown residue, very poor
porosity and permeability.
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20

21

22

23

24

25

7915

7910

7907

7905

7902

7900

7897

344

7/8

—
Nojs

Dirty Sandy Siltstone - dark brown-grey, hard, brown

- oxidised clay/silt predominates, silt to very coarse/

pebbly grain:size, very coarse/pebble quartz - rounded
fairly equant, translucent, very fine to fine quartz
flour - white, milky - trace yellow fluorescence, slow
weak yellow cut, very poorly sorted, slightly calcareous,

" minor muscovite and lithics, no effective porosity and

permeability, slight hydrocarbon odour.

Dirty Silty Sandstone - dark brown to olive green, firm

to friable, very slightly calcareous, silt to very coarse
grain size, poorly sorted, angular to rounded, quartz
grains are set in a matrix of oxidised clay/silt, quartz
flour traces yellow fluorescence, trace slow yellow cut,
nil effective porosity and permeability, slight hydrocarbon
odour,.

Siity Sandstone - dark brown, moderately calcareous, firm,

clay/silt to coarse grain size, poorly sorted, angular to

rounded grains, granular quartz, clear to bronze, quartz
flour 5% spotty moderately intense yellow fluorescence,
strong, streaming yellow cut leaving a light brown residue,
slight hydrocarbon odour, silt/clay matrix, mottly oxida-
tion, nil effective porosity and permeability.

Dirty Silty Sandstone - brown to grey, friable, silt to
coarse grain size, poorly sorted, angular to subrounded
grains, slightly clacareous, clay matrix - oxidised, very
silty, trace mica, glauconite, coarse quartz grains rounded,
frosted, milky, quartz flour - white - spotty weak yellow/
white fluorescence, rapid streaming yellow cut leaving a
trace of -yellow-brown residue, very low porosity and
permeability. ‘

Sandstone - dark green-grey, about 50% fine grain quartz,
milky to translucent, subangular to rounded, equant grains,
50% silt, clay, limonite and glauconite. The limonite is
in 2mm patches throughout the rock - ? oxidised pyrite.
Minor glauconite - very fine, rounded grains, very poor
porosity and nil permeability. :

Sandy siltstone - dark hrown, firm, silt/clay to coarse grain
size, poorly sorted, angular to rounded quartz grains,

coarse quartz is rounded, generally frosted bronze colour,
quartz flour, very fine quartz - trace spotty white/yellow
fluorescence giving strong streaming yellow white cut and
leaving a trace of brown residue, slight hydrocarbon odour,
minor very fine glauconite grains, matrix of oxidised silt/’
clay, minor mica, nil effective porosity and permeability.

Silty Sandstone = dark brown, firm, silt/clay to coarse
grain size, poorly sorted, angular to rounded quartz grains,
medium to coarse quartz - frosted, milky; quartz flour -
white, spotty weak yellow fluorescence, weak yellow cut,
slight hydrocarbon odour, minor very fine glauconite, minor
mica, matrix/cement of clay/silt oxidised to limonite etc,
nil effective porosity and permeability.
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DEPTH
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7895

7893

7890

7885

7880

3/h
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——
N}

Silty Sandstone - greenish brown, firm to friable,
moderately calcareous, silt to coarse grain size,

poorly sorted, subangular to subrounded granular quartz,
subrounded, milky, quartz flour approx. 5% spotty weak
vellow fluorescence, very weak yellow cut, minor glauconite,
mica, silt/clay matrix cement, oxidised giving mottly
appearance, nil effective porosity and permeability.

Siltstone - light green-grey, moderately calcareous silt -
very fine grain size, moderate sorting, subangular to sub-
rounded equant grains, predominantly granular quartz,
cemented by white clay, minor dirty silt and clay,
glauconite, minor mica, nil effective porosity and permea-
bility, no show. '

Calcareous Siltstone - light grey, very calcareous - cement/
grains firm, silt to very fine grain size, moderate sorting,
subangular to subrounded, mainly granular carbonate -

milky - translucent, clay cement/matrix, minor mica, nil
effective porosity and permeability, no show, minor quartz.

Calcareous Siltstone - medium grey, very calcareous, firm,
silt - very fine grain size, moderate sorting, subangular
to subrounded, very silty, mainly carbonate cement with

silt matrix, glauconitic - up to medium grain size, miner
quartz, nil effective porosity and permeability, no show.

Calcareous Siltstone - buff to light grey, very calcareous,
firm, silt to very fine grain size, moderate sorting, sub-
angular to subrounded, mainly carbonate cement with silt/
clay matrix, glauconitic, minor mica, nil effective porosity
and permeability, no show.
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FORAMINIFERAL SEQUENCE

OPAH # 1
by DAVID TAYLOR
- - Consultant
¥
Esso Australia Ltd.
Paleontology Report 1977/12 March 14, 1977
SUMMARY

The Opah # 1 well intersected a continuocus marine sequence from
early Oligocene or ?late Eocene to Pliocene without any evidence
of depositional breaks. Canfon fill sedimentation occupied nearly

5000 feet of the 7000 feet sequence.

A possible early Eocene planktonic fauna comprising a single species,

' Subbotina frontosa, was found in the side wall core at 7970 feet.

- - - - “”-—. -‘ "-"—‘"T- m- ‘ - - N ‘ '_ B - ”--T-—M‘-“'—H"- N
°



* INTRODUCTION

Ninety-nine samples were processed and examined from OPAH # 1 over the
interval from 840 to 8070. Of these samples, seventy-five were side wall
cores, with the remainder being rotary cuttings. Of the twelve side wall

cores between 7895 and 8070, only that at 7970 contained foraminifera. Aall

depths cited in this report and on accompanying sheets are in feet.

The following sheets accompany this report:-

Distribution Chart Sheet 1 - showing distribution of planktonic foraminifera
’ and the basis of biostratigraphic breakdown.

Distribution Chart Sheet 2 - giving distribution of benthonic foraminifera.
"Distribution Chart Sheet 3 - summarising the environmental analysis and
presenting an environmental interpretation.

-~

Biostratigraphic Data Sheet.

¥

Three Sample Data Sheets.

BIOSTRATIGRAPHY

Depths of zonal boundaries are tabulated on the Distribution Chart Sheet 1

) ? EARLY EOCENE ~ 7970:- The side wall core at 7970 contained ten specimens
of Subbotina frontosa which is referred to as Globigerina frontosa by
Stainfbrth et al (1975, p.187-189) and as Globigerina (Globigerina) boweri
by Jenkins (1971, p.138). On a worldwide basis, Stainforth et al (1975)
give the range of this species as early to middle Eocene whilst Jenkins (1971)
records it in the New Zealand‘crater crater and primitiva Zones, thus implying
an identical early to mid Eocene range. McGowran (1973, fig.3) plots the
»i_range top of S. fronto;a as being in the middle Eocene of the Gambier ‘
‘.Embayment of the Otway Basin, In discussion, he (McGowran, l.c., p.50) states
that "A junior synonym, Globigerina boweri Bolli, is identified by Jenkins
{(1971) but this older form may be Subbotina patagonica (Todd and Kniker).".
" However, S. patagonica from the Rivernook fauna (Paleocene/Eocene boundary
in the Otway Basin), as illustrated by McGowran (1970, fig.3), are more
highly spired than the form referred to as S. frontosa in Opah # 1 and as

illustrated by Stainforth et al (1975, fig.51). Forms considered to be

l and the Biostratigraphic Data Sheet..
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S. frontosa are not present in the Rivernook fauna or its equivalent
(= the‘G. wilcoxensis Zone of Jenkins, 1971) in New Zealand.

As no other planktonic foraminifera are associated with S. frontosa in
Opah # 1, it is difficult to assess the exact age of the sample at 7970, but
an Eocene, rather than Paleocene age is preferred on weighing up the scant

evidence.

? LATE EOCENE - 7890 to 7885:-~ ©No foraminifera were found between 7970 and

7893 where there is a purely arenaceous fauna. In the side wall core at 7870,

" a sparse planktonic fauna contains Subbotina angiporoides and specimens

probably assignable to S. linaberta. If the identification of S. linaperta
is correct, then this fauna represents Zone K and the uppermost Eocene and

is probably equivalent to the lower portion of the G. brevis Zone in New
Zealand (Jenkins, 1974 and comment in Taylor, 1977).

EARLY OLIGOCENE - 7880 to 7850:- A typical J-2 fauna with Globigerina brevis

and Tenuitella gemma was recorded in the side wall core at 7870 without

' Subbotina linaperta. This aésociation is indicative of the early Oligocene.

The side wall core at 7880, with S. angiporoides but without S. linaperta,
is also considered to be within J-2. The highest appearance of S. angiporoides

before the appearance of Globorotalia opima opima is considered to mark the

“top of the early Oligocene and Zone J-1 in the side wall core at 7850.

LATE OLIGOCENE - 7830 to 7590:- The top of the late Oligocene is placed
immediately before the incoming of Globigerina woodi connecta in accordance
with the views of Jenkins (1974). This event corresponds with the top of

Zone H-2.

EARLY MIOCENE - 7540 to 6930:~ The presence of G. woodi connecta at 7540 is
taken as'the base of the early Miocene and Zone H-1l. This is confirmed by

the occurrence of Globorotalia kugleri at 7490.

Zones G and F are present. within this early Miocéne interval. The top:of

the early Miqcene is placed at 6930, where Praeorbulina glomerosa curva was
present immédiately before the evolutionary appearance of the "Orbulina form”".
The faunal association at 6930 represents Zone E-2. Zone E-2 is a very precise
interval in Opah # 1, being represented at 6930 but not in the side wall cores
at 6950 and 6915, thus it can be no more than 35 feet thick. It is easily

recognisable and is now realized to be of immense correlateable value.

.
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LATE MIOCENE - 6915 to between 2600 and 1800:- The base at 6915 (= Zone E-1)
is clear because of the initial appearance of Orbulina suturalis but the top
cannot be picked. It is impossible to recognise Zone B-2 (= late Miocene)
from Zone B-1 (early Pliocene) because of the lack of side wall cores over
the vital interval, the low diversity planktonic faunas present in the’
cuttings and the absence of such species as Globorotalia conomiozea.
Because the late Miocene was represented as canyon fill sediment, planktonic

diversity was low and specimen numbers fluctuated. As a result, the Zones

- D-2/D-1 boundary is vague and the Zones D-1/C boundary cannot be recognised.

The top of Zone C is taken from the highest appearance of Globorotalia mayeri
and cannot be considered as firm.

PLIOCENE - from between 2600 and 1800 to ? :- Only cuttings were available
from the interval above 2600. The association of Globorotalia puncticulata
and G. crassaformis at 1800 and 1700 is sugéestive of Zone A-4. Such an

association would represent the mid Pliocene according to Stainforth et al
¥

" (1975). The association of G. puncticulata and G. inflata at 1400 indicates

-

Zone A-3. Faunas above 1400 contain non-diagnostic.species.

ENVIRONMENT

Data relating to this interpretation is shown on Distribution Chart Sheet 3,

whilst benthonic foraminiferal distribution is plotted on Sheet 2.

Tﬁe absence of any benthonic fauna over the interval between 8070 and 7895

indicates deleterious conditions such as low salinity and/or low oxygenation.

The unique influx of the planktonic Subbotina frontosa at 7970 indicates a

weak penetration of oceanic water into the Eocene marginal marine environment.

_The fact that only one planktonic species was represented portrays the lack

of strength of this marine ingression.
The purely arenaceous Eocene fauna, in the fine quartz sandstone at 7893,
is difficult to interpret. Such an assemblage could be representative of the

extremes of either a lagoon or extremely deep water below the C.C.D.

The late Eocene to early Oligocene cfystalliné limestones at 7890, 7885 and
7880 were evidently deep water deposits as they contain mainly arenaceous

benthonic foraminifera with numerically poor, low diversity planktonic faunas.
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The Oligocene calcareous siltstones from 7760 to 7590 contain sparse benthonic
faunaswhich were often dominated by Bathysiphon spp. Planktonic faunas

fluctuated numerically, suggesting that there may have been fluctuations in

the lysocline. A continental rise situation is envisaged but the paleodepth

may.not have been as extreme as today's continental rise (at 6000 feet).

The worldwide depressed paleotemperatures in the late Oligocene (Savin et al,

1975) would have resulted in a considerable elevation of the C.C.D.

The early Miocene faunas were dominated by planktonic foraminifera with a
sparse benthonic fauna which included such deep water species as Planulina

wullerstorfi and Karreriella bradyi. The base of the slope is designated at

' 7267, because of the lowest appearance of Euuvigerina mayni which was

apparently restricted to the Gippsland continental slope during the Miocene.
Also the presence of fine to coarse quartz between 6930 and 6891 could imply

the influence of down slope currents.:

v
There was a sharp numerical decline in the planktonic fauna at the base of
the mid Miocene. This was accompanied by an almost total absence of benthonic
forms and the lithological change from calcareous siltstone to fine-grained
micritic limestone between 6870.and 6848. High energy conditions are evident
and it is postulated that the sediment was canyon fill on the lower
continental slopg. There were sporadic dissipations of the high energy
currents as some planktonic faunas were numerically rich in Zone D-2. The
lower/upper continental shelf trénéition was indicated by the deepest
presence of Cassidulina carinata at 4805. Decrease in the depth of the
slope was evidenced by the sudden dominance of sponge spicules at and above
3982. The sponge spicules were detrital derivatives from the shelf/slope
break. Canyon fill sedimentation continued to 2100 (= late Miocene or early

Pliocene).

' Pliocene sedimentation above 2100 was on the continental shelf, with water

depth gradually decreasing upwards, as is evidenced by the dominance of -
Cibicides spp. succeeded by a co-dominance with Parrellina imperatrix at
and above 1100. The sediment is rich in bryozoa above 1500. The common
presence of such adherent forms as Discoanomalina mitchelli and Cibicides

cygnorum suggests extensive seaweed banks in the vicinity.

L]
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MICROPALEONTOLOGICAL

MATERIAL

WELL NAME AND NO: OPAH # 1

PREPARED BY: DAVID TAYLOR

6.4.77
DATE: ZXRx:XxXA

SHEET NO: 1 of 3

DRAW:
"DEPTH - SAMPLE TYPE SLIDES ADDITIONAL INFORMATION
840 to 860 " RC
1000 1020 RC
1100 1120 RC
1200 1220 RC
1300 1320 ~ " RC
1400 1420 _ RC
1500 1520 RC
1600 1620 RC
1700 1720 RC
1800 1820 RC
1900 1920 RC *
2000 2020 RC
2100 2120 RC
2200 2220 RC
2300 2320 RC
2400 2420 RC
2500 2520 RC
2600 2620 RC
2700 2720 RC
2800 2820 RC
2880 2900 RC
2900 SWC 90
3011 SWC 89
3192 SWC 88 X
3392 SWC 87
3607 SWC 86
3782 SWC 85
3982 SWC 84
4196 SWC 83
4398 _SWC 82
4585 SWC 81
4805 SWC 80
‘5000 SWC 79
5200 SwC 78 ;
5394 SWC 77
5600 SWC 76
5798 SWC 75 i
6000 - SWC 74
6200 swc 73
6410 SWC 72
6500 swc 71
6610 - SWC 70




WELL NAME AND NO:

PREPARED BY: DAVID TAYLOR

MICROPALEONTOLOGICAL

MATERIAL

OPAH # 1

6.4.77
DATE: ZRxAKxXA

SHEET NO: 2 of 3

DRAW:
DEPTH SAMPLE TYPE SLIDES ADDITIONAL INFORMATION

6650 SWC 60
6710 SWC 59
6754 SWC 58
6810 ~ SWC 57
16830 SWC 56
6848" SWC 55
6870 SWC 54
6891 SWC 53
6898 SWC 52
6906 SWC 69
6915 SWC 50
16930 SWC 49 .
6950 SWC 48
7010 SWC 47
7050 SWC 68
7110 . SWC 46
7162 SWC 45
7210 . SWC 44
7233 SWC 43
7267 SWC 67
7320 SWC 42
7340 SWC 66
7390 SWC 41

7421 SWC 65
7440 SWC 40
7490 SWC 39
7515 SWC 64
7540 SWC 38
7590 SWC 37
7640 - SWC 36
7660 SWC 35
7710 SWC 34
7760 - SWC 33
7780 SWC 63 .
7830 SWC 32
7850 SWC 62
7860 SWC 31
7870 SWC 61
7880 - SWC 30
7885 SWC 29
7890 SWC 28
7893 27

SWC




MICROPALEONTOLOGICAL MATERIAL

WELL NAME AND NO: OPAH # 1

PREPARED BY: DAVID TAYLOR

6.4.77
DATE: 2QRXXNIXTA

SHEET NO: 3 of 3

DRAW:
DEPTH SAMPLE TYPE SLIDES ADDITIONAL INFORMATION
7895 SWC 26 N.F.F.
7897 SWC 25 N.F.F.
© 7900 SWC 24 N.F.F.
7907 - SWC 21 N.F.F.
7910 SWC 20 N.F.F.
7925° SWC 17 N.F.F.
7940 SWC 14 N.F.F.
-7950 SWC 12 N.F.F.
7260 SWC 11 N.F.F.
7960 7970 RC Downhole contamination
7970 SWC 10
7970 7980 . RC Downhole contamination
7980 SWC 9 N.F.F. ’
7980 7990 RC Downhole contamination
N.F.F.

8070 ~ SWC 5

N.F.F.

= No foraminifera found




Form R193 3/71

BASIN GIPPSLAND BY David Taylor ,
WELL NAME OPAH # 1 DATE 6-4-77 ELEV. :
Foram Zonules
y oy
Highest o ol Lowest o >0
Data g4 |=E Data g |=E
O (N O N
A 1700 3
Alternate
B 1800 3 2600 3
Alternate
c 2900 2
Alternate :
D 5600 2
1 Alternate 5000 0
D 5798 0 6870 1
2 Alternate
E - 6891 2 6930 0
o Alternate 6898 0
Z g 6950 1 7162 0
9 Alterpnate 7010 0
E 7210 0 7390 0
. Alternate )
H 7421 1 7540 1
1 Alternate 7440 0
t 7590 1 7710 1
2 Alternate
I 7760 0 7830 0
1 Alternate :
= I
E 2 Alternate
8 7 7850 1 7860 1
Q 1 Alternate
3 P 7870 0 7880 1
2 Alternate
.k 7885 2
8 Alternate
H - fpre K : 7970% 2
* Contains 10 specimens of Subbotina frontosa which has a
range from early to mid Eocene.
COMMENTS :

Note: If highest or lowest data is a 3 or 4, then an alternate 0, 1, 2
highest or lowest data will be filled in if control is available.

If a sample cannot be interpreted to be one zonule, as apart from the
other, no entry

. 0 SWC or Core
1 SWC or Core
2 SWC or Core

" 3 Cuttings
4 Cuttings

should be made.

Complete assemblage (very high confidence).

Almost complete assemblage (high confidence).

Close to zonule change but able to interpret (low confidence).
Complete assemblage (low confidence). .

Incomplete assemblage, next to uninterpretable or SWC with
depth suspicion (very low confidence).

Date Revised

By




OPAH ¢ 1

Depth in feet - pot to scale

1006-20

1100-20

1200-20
1300-20
1400-20
1500-20

1600-20

1700-20

1800-20

1900-20

2100-20
2200-20
2300-20
2400-20
2600-20
2700-20
2800-20

1 2900

b 3012

b 3192

H 3392

1 3607

s 3782

s 3982

P 4196

12 4398

b2 4885

M ag0s

S W

H 5200
b2 5394

ba 5798
b2 soge
P 6200
bs 6410

M 6300

1

b3 6610 °

s 6650
b 6710
b 6754
b3 6810
s 6630
4 6048
M 6870,
2 6891
e 6698
s 6906
by 6915
12 6930
s 6950
I 7010
s 7050

b2 7110
B 7162

h2 7210
7233
3 7267
B 7320

Sheet 1 of 3 sheets

s 7300
s 7421
h 7440
s 7490
b 7515
b 7540
7590
s 7640
H 7660
ks 7730
b 7760
3 7780
s 7830
b 7850
s 7860
b 7870
b 7880
b 7885
b 7093
h 7970

1
2
a.

13.

17.

19.
20.
21,

23.
24.
25.
26.
27.
28
29.

31.
32,
3.

36.

44.

4a7.

PLANKTONICS

Orbulina universa
Globigezina deoonperci
Globorotalia inflata

G. puncticulata
Globigerinella aequilateralis
Globigerina bulloides
Globorotalia crassaformis
miotumida miotumida
acostaensis

miozea conoidea
scitula

woodi woodi
Globorotalia mayerl

conica

miozea miozea
peripheroacuta

G. peripheroronda
menardii
Globigerinoides trilobus
G. bisphericus
Globoquadrina dehiscens (8.5.)
Globorotalia zealandica
Globoquadrina altispira
Orbulina suturalis
Globigerina ciperoensis
Praeorbulina glomerasa glomerosa
P. glomerosa curva
Globorotalia praescitula
G. siakensis
Globigerina woodi connecta
Globoquadrina advena
Globigerinoides rubra
Globigerina praebulloides
Globorotalia bella

G. nana

G. kugleri
Globoquadrina dehiscens (S.L.)
Globigerina apertura

G. euapertura
Globorotalia opima
Globoquadrina tripartita
Globorotalia munda
Subbotina angiporoides
Globigerina brevis
Tenuitella gemma
Subbotina linaperta

S. frontosa
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OPAH # 1

Depth in .feet ~ not to scale

1000-20

1100-20 -
1200-20

1300~20

1400-20
1500-20

1600~20

1700-20

1800~20

1900-20

200020

2100-20

2200-20

2300-20

2800~20

2500~20 :

2600~20

2700~20

2800-20
b3 29500
P 30y
M 3192

] 3607
13 3782
s 4196
b a3d8
bt 6898
b €908
s 6918
6930
b 8950
lx 7010
s 7050
bs 7120
s 7162
h 7210

$ERELS

8
[
"
b4

P 6200
M 6410
ps 6810
b 6850
M 6710
bs 6754
}s 6810
b 6830
e 6040
b+ 6870

bs 689}

7233
7267
b 7320
s 7340
v 7390
b 7421
B 7440
ja 7490
ja 7515

o

b 7540

p %%
P 7640 .
b 7860 )

P 7710
7760
#7780
? 783

Bheet 2 of 3 sheets

1

B 7850
[ 7860
b 7670
P 7680
¥ 7888

4 79%0
P 7693

BENTHONICS

48.
49.
50.
51.
52.
53.
54.
55.
S6.
57.
s8.
59.
60.
61.
62.
63.
64.
65.
66.
67.
€8.
€9.
70.
1.
72,
73.
4.
75.
76.
.
78,
9.

81
82.
83,
84.
85,
86.
87.
eq.
89.
90.
91.
92.
93.
94.
95,
96.
97.
98,
99,

Cibicldes madiocris

C. opacus

Parrellina imperatrix
Valvulineria kalimnensis®
Discoanomalina mitchelld
Nodosaria spp.

Lenticulina spp.
Euuvigerina bassensis
Lagena spp.

Sphaeroidina bulloides
Cibicides cygnorua .
Buuvigerina pygmea
Bolivinita compressa
Anomalinoides macroglabra
Bulimina marginata
Gyroidinoides soldani
Cibicides thiara
Discopulvinglina darthelotei
Karreria maoria

Cibicides Subhaidingeri
Anomalinoides procolligera
Gyroidinoides subzelandica
Clavulinoides sp.
Cassidulina carinata

Pissurina spp.
Pullenia spp.’
Melonis spp.
Cancris auriculus
Globodulimina pacifica
Siphouvigerina proboscidea
Textularia pp.
Honionella spp,
Globobulimina ovata
Euuvigerina miozea
Cassidulina subglobosa
Cibiclides Ppseudoungerianus
Puuvigerina maynii
Gyroidinoides zelandica
Discanmina compressa
Vulvulina granulosa
Bathysiphon spp.

Planulina wullerstorfi
Karreriella bradyi
Azmmodiscus spp.

Cibicldes novozealandica
Miliolids

Rhabdammina sp.

Cibicides perforatus
Haplophragmoides app.
Gaudyrina sp.
Rectuvigerina sp.
Clavulina sp.

®
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OPAH ¢ 1) Sheet 3 of 3 sheets

1300-20
1400-20
1500~-20
1600-20
1700-20
1800-20
2400-20
2500-20
2600~20
270020

2800-20

1000-20
1100-20
1200-20
1900-20
2000-20
2100~-20
2200-20
2300-20

b2 2900

b 3011

bs 3192

b 3392

b1 3607

b 3782

b5 3982

b2 4196

}2 4308

b2 4585

b2 4805

b2 5000

b2 5200

b 5394

b2 5798

b3 6000 -

b1 6200

b2 6410

L2 6500

b2 6610

b2 6650

by 6720

by 6754

s 6810

b 6830

l» 6848

s 6870

2 6891

lh 6898 .

s 6906

s 6915

l+ 6930

s 6950
}s 7010
7050
s 7110
b 7162
la 7210
s 7233
b 7267
b 7320
l 7340
h 7390
b 7421
B 7440
h 7490
s 7518
2 7540
2 7590
b 7640
B 7660
s 7710
B 7760
h 7780
B 7830
H 7850
B 7860
b 7870
s 7880
b 7885
b 7890
s 7893
s 7895
b 7910
b 7970

Depth in feet - not to scale °*

OTHER PAUNA
Bryozoal frags
mollusca frags
echinoid spines
sponge spicules . . . 1D IDDDDD DDD P 4 .
fish remains . . )
ostracods .-
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The presence of Late Eocene in this section in Opah-1 can be disputed as
it is based on a doubtful identification of Subbotina linaperta in the
sidewall core at 7890 feet. The presence of the Early Oligocene J2 zone
cannot be disputed nor the correlation with Swordfish-1 as the same
planktonic foraminiferal assemblage occurs in both wells. The conflict
with the palynological data can be resolved if we consider that the base
of the P. tuberculatus Zones lies within the J2 planktonic foraminiferal
zone and not at the base of J1 as has been previously stated (Partridge
1976, figure 2). The implication of this to the geology of the Gippsland
Basin is that fine grained Lakes Entrance Formation sedimentation
commences slightly earlier than previously recognised (Partridge 1976,
figure 7) and approximates even closer the Eocene-Oligocene boundary.

Barren Zone (sidewall cores from 7895 to 7925 feet).

The five sidewall cores processed in this interval yielded mainly flaky '
brown amorphous organic material and some black angular woody material
but no palynomorphs. Lithologically, this section of brown to rare

" green silty sandstone with accessory glauconite and limonite is similar

to the Gurnard Formation. It is unusual in being oxidised, which is the
most likely reason for the absence of spore-pollen and dinoflagellates.

The section is reminiscent of the 130 feet of red to brown ferruginous
shales and siltstones in Moray-1, between 5370 and 5500 feet

(-5338 to -5470 feet subsea). Like Opah-1, the Moray-1 section lacks
firm age dating. In Moray-1, the foraminiferal zone I-1 is identified
down to 5360 feet. No foraminifera were identified in sidewall cores
below this and new fauna observed in cuttings gave only an Eocene to
Early Oligocene age. The section was also barren of palynomorphs except
for a single sidewall core at 5490 feet which gave a Lower N. asperus
age. In the Moray-1 well completion report, most of this section was
correlated with the early Oligocene. It could just as likely be Middle
to Late Eocene in age and correlated with the Gurnard Formation which is
also the obvious correlation for this section in Opah-1.

Proteacidites asperopolus Zone 7930 to 7935 feet.

The two sidewall cores are assigned to the P. asperopolus Zone on the
presence of Myrtaceidites tenuis, Conbaculites apiculatus and Santalumidites

cainozoicus. The dinoflagellates identified supoort this age, especially
the occurrence of Homotryblium tasmaniensis. Unfortunately, only a very
low yield of fossils was recovered from the samples. The low yield
particularly hampered the identification of the dinoflagellates present
and consequently, the samples cannot be referred to any of the Early
Eocene Wetzeliella zones nor closely compared with dinoflagellate
assemblages from the age equivalent Flounder Formation.

Upper Lygistepollenites balmei Zone 7940 to 8150 feet
(and Wetzeliella homomorpha Dinoflagellate Zone).

Less than 200 feet of Upper L. balmei Zone was intersected. The nine
samples examined from this interval are assigned to the zone on the
common occurrence of Lygistepollenites balmei and the presence of other
index species such as Australopollis obscurus, Amosopollis dilwynensis,
Camarozonosporites bullatus, Gambierina rudata and Polycolpites langstonii.
A1l these species become extinct near the top of the L. balmei Zone.
Indicator species for Upper subdivision of the L. balmei Zone present in
the samples include Banksieacidites elongatus, Cyathidites gigantis
(fairly common), Malvacepollis diversus and Verrucosisporites kopukuensis.
Two unusual occurrences arc Bysmapollis emarciatus and Gephrapollenites
cranwellae. Their presence 1n this interval extends the lower limits of
their ranges from the Lower M. diversus Zone to the Upper L. balmei

Zone.,

The dinoflagellates present support the Upper L. balmei age. The presence
of Wetzeliclla homomorpha refers the section to the dinoflagellate zone
bearing that name.
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The 54 feet of siltstone between 7939 and 7993 feet from the upper part
of this zone is anomalous and was unexpccted compared with the sandy
facies in the Upper L. balmei Zone in surrounding wells. The six
sidewall cores examined from this unit all yielded good zone assemblages
and are closely comparable with assemblages from the underlying section
(7993-8210 feet), and from adjacent wells. The possibility that this
upper unit could be stratigraphically younger and contain reworked L.
balmei Zone assemblages is emphatically rejected based on the absence of
the common marker species of the M. diversus or P. asperopolus Zones.
The occurrences of Bysmapollis emarciatus.and Gephrapollenites cranwellae
in Opah-1 cannot be taken as evidence of reworking as both forms are
very minor components of assemblages from younger zones. If they were

‘reworked, the Opah-1 assemblages should contain the commoner M. diversus

and P. asperopolus Zone indicator species as well.

Taylor (1977b) does however, record the planktonic foraminifera Subbotina
frontosa from the sidewall core at 7970 feet within this upper sectiom.

- The worldwide range of this species suggests that it does not extend

below the Early Eocene. Further, the maximum possible age for the
section based on this single planktonic species conflicts with the
palynology which indicates a Late Paleocene age. This age for the
palynological zones is derived by correlation with dinoflagellate
assemblages in New Zealand, again dated by planktonic foraminifera.
Considering that both the spore-pollen and dinoflagellate assemblages in
this section in Opah-1 are represented by a number of species the age
dating and correlation based on the palynology is considered more
reliable than that of the single planktonic foraminifera species.

REFERENCES
Partridgé, A.D., 1976, The Geological expression of Eustacy in the Early
Tertiary of the Gippsland Basin: APEA J., v.16, pt.1l, p.73-79.

Partridge, A.D., 1977, Palynological analysis Swordfish-1, Gippsland
Basin : Esso Aust. Ltd. Palaeo. Rept., 1977/13.

Taylor, D., 1977a, Foraminiferal sequences Swordfish-1 : Esso Aust.
Ltd. Palaeo. Rept., 1977/5.

-

Taylor, D., 1977b, Foraminiferal sequence Opah-1 : Esso Aust. Ltd.
Palaeo. Rept., 1977/12.
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SUMMARY

Twenty-dne sidewall cores were processed for palynomorphs in Opah-1.
Examination of the samples gave the subdivision of the Latrobe Group
summarised on the following table :

‘Unit Zone Depth (in feet) Age

Lakes Entrance

Formation P. tuberculatus 7870 to 7893 Early Oligocene

UNCONFORMITY at 7898

Undated Unit

?Gurnard

Formation Barren Zone : 7895 to 7925 ?
Flounder

Formation

.Equivalent P. asperopolus 7930 to 7935 Early Eocene

UNCONFORMITY at 7939

Latrobe Coarse

Clastics Upper L. balmei 7940 to 8150 Late Paleocene

(W. homomorpha
dinoflagellate Zone)

D : 8210

DISCUSSION OF ZONES

All samples processed and examined are listed on Table 1. The species
identified from the samples are given on the accompanying distribution
charts. The basis for choosing the zone boundaries is discussed in the
following :

Proteacidites tuberculatus Zone 7870 to 7893 feet.

The consistent presence of the spore Cyatheacidites annulatus in the
five samples clearly refers this interval to the P. tuberculatus Zone.
A number of undescribéd dinoflagellates in the samples also support a P.
tuberculatus Zone age which would correlate the section with the basal
Lakes Entrance Formation in other wells. The grey calcareous siltstone
lithology of the interval, and the E-log response would also indicate
correlation with the Lakes Entrance Formation.

In contrast to this palynological data, the results from the study of
foraminifera (Taylor 1977b) suggests that the interval between 7850 to
7893 feet contains both J2 and K zone faunas, which would make the
section partially Late Eocene in age and also time equivalent to the
youngest part of the Gurnard Formation in some other wells. This is
best demonstrated by the data obtained from the recent well Swordfish-1
(Taylor 1977a, Partridge 1977). In this well, Early Oligocene (zone
J2) and Late Eocene (zone K) faunas were identified over an interval of
45 feet at the top of the Gurnard Formation (in sidewall cores between
6560-6564 feet and 6571-6604 feet respectively). However, on palynology
these same samples were referred respectively to the Upper N. asperus
Zone and Middle N. asperus Zone. ‘



TABIE - 1 :

SUMMARY OF PALYNOLOGICAL ANALYSIS, OPAH~1, GIPPSIAND BASIN

SAMPLE AND CEPTH

SWC
SWC
SWC
SWC
SWC
SWC

SWC
SWC

61
30
29
28
27
26

23
22

18
17

16
15
14
13
12
10

= Ww U 00 v

7870'
7880"'
7885"
7890
7893"
7895

7902'
7905

7920'
7925'

7930"
7935'
7940°
7945'
7950
7970
7980'
7992"
8070
8106
8150'

ZONE
P. tuberculatus

Barren of Fossils

Barren

Barren of Fossils

Barren of Fossils

Barren of Fossils

P. asperopolus
P._asperopolus
Upper L.balmei

AGE

Early Oligocene

Early Eocene
Early Eocene
Late Paleocene

CONFIDENCE
RATING
0

0
0
0
0

O O O O O O O O O =

YIELD
Moderate
Moderate
Moderate

Moderate

ILow

Tow
Very Low
High
High
High
High
High
High
Moderate
High
High

DIVERSITY
Moderate
High
Moderate
Moderate
Moderate

Moderate
Moderate
Moderate
High .
High

" Moderate

High
High
High
High
High

REMARKS
Cyatheacidites ammulatus:-present

Only brown amorphous material
of rounded shape recovered.

Nothing recovered

Brown flaky material of indeterminant
origin recovered.

Angular woody material recovered

Brown flaky and woody materials
recovered.

W. homomorpha Dino. Zone



IaAs'm GIPPSLAND DATE JUNE 20, 1977
JELL NAME OPAH-1 ELEVATION K.B. +83 feet
_ HIGHEST DATA LOWEST DATA
AGE PA;ESS;OGIC Preferred Alternate 2 way Preferred Alternate 2 way
Depth Rtg. Depth Rtg.[ time Depth Rtg{ Depth Rtg.|{ time
Ll - -
A P. tub lat
S | Z =] 7870 | 0 7893 0
S
U. N. asperus

M. N. asperus

L. N. asperus

P. asperopolus 7930 1 7935 1

(wel
1=

diversus

EOCENE

=
=

diversus

[
1=

diversus

(]
I

balmei 7940 0 8150 1

balmei

PALEOCENE
!
i

T. longus

T. lilliei

N. senectus

trip./T.pachi

F__-__-_.—LAT_E.-__-_.-__-_-__-__-

CRETACEOUS
o

C. distocarin.

T. pannosus

EARLY CRETACEOUS

PRE~CRETACEOUS

-

COMMENTS : Wetzeliella homomorpha Dino. Zone 7940-8150 feet (rating 1)
T.D. : 8210 feet

RATINGS: O; SWC or CORE, EXCELLENT CONFIDENCE, assemblage with zone species of spores,
pollen and microplankton.
1; SWC or CORE, GOOD CONFIDENCE, assemblage with zone species of spores and

l pollen or microplankton.

2; SWC or CORE, POOR CONFIDENCE, assemblage with non-diagnostic spores, pollen

and/or microplankton, .
3; CUTTINGS, FAIR CONFIDENCE, assemblage with zone species of either spore and

|
v
'

pollen or microplankton, or both.
4; CUTTINGS, NO CONFIDENCE, assemblage with non-diagnostic spores, pollen and/or

microplankton.

NOTE: 1If a sample cannot be assigned to one particular zone, then no entry should be made.
Also, if an entry is given a 3 or 4 confidence rating, an alternate depth with a

' better confidence rating should be entered, if possible.

DATA RECORDED BY: A.D. Partridge DATE June, 1977

DATE

DATA REVISED BY:
FORM Na R 215 12/72
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Well Name OPAH-1 Basin GIPPSLANL Sheet No. __ 1 of 4

S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S

SAMPLE TYPE * v

DEPTHS

7870
7880
7885
7890
7905

7920
7925
7930
7935
7940

7992
8070
8106
8150

7893
7895
7902
7945
7950
7970
7980

PALYNOMORPHS

qualumis

acutullus

luteoides

oculatus

sectus

triplaxis

obscurus

disconformis

arcuatus

elongatus

mutabilis

otwayensis

elegansiformis

trigonalis

verrucosus

bombaxoides

emaciatus

bullatus

heskermensis

horrendus

meleosus

apiculatus

leptos

striatus

vanraadshoovenii

orthoteichus/major

annulatus

gigantis

splendens

australiensis

granulatus

tuberculatus

delicatus

semilunatus

notensis

crassiexinus

balteus

crater

lucunosus

palaequetrus

edwardsii

rudata

divaricatus

gestus

catathus

cranwellae

wahooensis

bassensis

nebulosus

harrisii !

astrus

elliottif

anguloclavatus

antipodus

notabilis

gremius

irregularis

peiratus

waterbolkii

amplus

crassus

ohaiensis

bainii

lanceolatus

balmei A Z A Al 4|4

florinii

diversus

duratus

grandis

EESES B i Eand il el el T P Kol Il ol Ell Enll il il = d [0} [o R KoY [0l [ol ol [o} (o} (o byt BuT IT LY LT IE (W (O] (ST ISTESY [ [ E2Y (oY [2Y (Y (2N 2R K B K2 Rl R il il il ol RS K M BN N PN N BN NS

perimagnus

*C=core; S=sidewall core; T=cuttings.
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GIPPSLAND Sheet No. .2 of 2

Well Name OPAH-1 Basin

oY

S
S
S
S
S
N
S|
)
S
S
S
s
q
s
q
9
q
S

SAMPLE TYPE *

DEPTHS

7980
7992
8070
8106
8150

7870
7880
7885
7890
7893
7895
7930
7935
7940
7945
7950
7970

7902
7905
7920
7925

PALYNOMORPHS

M. subtilis

M. ornamentalis

M. hypolaenoides
M. homeopunctatus

M. parvus/mesonesus
M. tenuis
M.
M.

. verrucosus
. australis

N. asperus
N. asperoides

N. brachyspinulosus
N. deminutus
N.
N.

. emarcidus/heterus
. endurus
*N. falcatus
N. flemingii
N. goniatus
N. senectus
N.
0.

., vansteenisii
. sentosa

P. ochesis
P. catastus
P. demarcatus
P. magnus

P. polyoratus

P. vesicus

P. densus

P. velosus
. morganii/jubatus
. mawsonii

reticulosaccatus
verrucosus
crescentis
esobalteus
langstonii
reticulatus
simplex

varus
adenanthoides {Prot.)
alveolatus

P

P

P

P

P

P.

P.

P.

P.

P.

P.

P.

P. amolosexinus
P. angulatus

P. annularis

P. asperopolus

P. biornatus

P. clarus

P. cleinei
P.
P.
P.
P.
P.
P,
P.
P.
P.
P.
P.
P.
P.
P.
P.
P.
P.
P.

o oo
ala la

o 0ie » & 00

o oje o 4
LICIENOE

confragosus
crassis

£

delicatus

L]
formosus °
grandis .
LJ
*
]

grevillaensis
incurvatus
intricatus
kapiensis
lapis
latrobensis
leightonii
obesolabrus

ol o e

obscurus
ornatus
otwayensis o
pachypolus .
.
-

palisadus
P. parvus
P. plemmelus .
P. prodigus .
P. pseudomoides .
P. recavus v

*C=core; S=sidewall core; T = cuttings.
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Well Nome

OPAH-1

Basin

GIPPSLAND

Sheet No.

3

of

4

SAMPLE TYPE *

S

S
S
S
S

S

S

S
S

S

S
S

S
S

S
S|

'S

B

9

1%2]

J

DEPTHS

PALYNOMORPHS

7870
7880
7885

7890
7893
7895

7902

7905

7920

7925

7930
7935

7940

7945

7950
7970

7980
7992

8070

8106

8150

P._rectomarginis

ol e

P, reflexus

P. reticulatus

P. reticuloconcavus

P. reticuloscabratus

P. rugulatus

P. scitus

*
o ole o ¢ ofle]e p

P. stipplatus

P. tenuiexinus

P. truncatus

P._tuberculatus

P._tuberculiformis

P. tuberculotumulatus

P. xestoformis

Q. brossus

R. boxatus

R. stellatus

R. mallatus

R. trophus

S. cainozoicus

S. rotundus

S. digitatoides

S. marlinensis

S. rarus

S. meridianus

S. prominatus

S. uvatus

S. punctatus

S. regium

T. multistrixus (CP4)

T. textus

7. verrucosus

T. securus

T. confessus (C3) _

7. gillii

7. incisus

7. longus

T. phillipsii

T. renmarkensis

T. sabulosus

T. simatus

T. thomasii

7. waiparaensis

T. adelaidensis (CP3)

T. angurium

T. delicatus

T. geraniodes

7. leuros

T, TiTlei

1. marginatus

T. moultonii

7. paenestriatus

T. retequetrus

7. scabratus

7. sphaerica

T. magnificus (P3)

T. spinosus

T. ambiguus

cf

7. chnosus

T. helosus

T. scabratus

T. sectilis

V. attinatus

V. cristatus

V. kopukuensis

C. subtils

A. dl/wlynenst

¥C=core; S=sidewall core; T=cuttings.
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Well Name OPAH-1 Basin GIPPSLAND sheet No. _ ot *
SAMPLE TYPE % %) ] | vl vl v ] v v] A ] B wlu] el v 192) Bi<2)
DEPTHS
SEEEEHEEEHEEEHEEEREEEE

PALYNOMORPHS 5 dE2| 22 g2 el de geldle 4 4=
[Nema. balcombiana
Cycl, vieta
Ling. machaerophorum
Dino. simplex
H/kolp. rigaudae
Oper. centrocarpum
Spiniferites spp.
Cras. concinnia
Dino. mamilatus
Dino. scabroellipticus
Syst. placacantha
Spin. cingulata
Emsl. australiensis
Heter. paxilla
Seno. compta
Duos. nudum
Lept. maculatum f
Wetz. articulata of
Defl. flounderensis of
|Homo. tasmaniense
Reticulodinium sp.
Cord. inodes
Dyph. colligerum <f
Defl. medcalfi 74 Z
Wetz. homomorpha -
Prae, indentata
Spinidinium sp.
Defl. dilwynensis A
Areoligera sp. 4

*c=cmo; S=sidewall core; T=cuttings.
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SOURCE CHARACTERTISTICS OF SAMPLES FROM OPAH-1,
GIPPSLAND BASIN, AUSTRALIA

By

R. E. Metter

SUMMARY AND CONCLUSIONS

Four canned cuttings samples from 7900 - 8200 ft. were analysed
routinely for hydrocarbon source indications. The results are listed in
Tables 1 thru 4 and in Figs. 1 thru 4. Also, 16 kerogen slides prepared
from sidewall cores by Esso Australia were described by J.L. Morgan of
EPR (Table 2). The slides covered the interval 7870 - 8150 ft.

The data suggest the following:

1. The cuttings are poor to marginal (at best) in source richness.

2. Kerogen materials indicate an "oilier" zone over the approximate
interval 7895 - 7935 ft. The kerogen in the sample from 7930 ft. includes
90% of amorphous and finely disseminated materials (oil and gas-prone).
This zone alone might account for the oil show reported between 7910 and
7943 ft. ’

3. Samples from 7870 to 7895 ft. and from below 7935 ft. are rated
as gas-prone.

4. The maturity of the sampled interval is not clearly defined.
Kerogen alterations of "1+" from 7970 ft. to 8150 ft. suggest the entire
drilled section is immature. Heavy hydrocarbon data support this interpre-
tation. However, cuttings gas wetness suggests that the samples below 7900
ft. are mature, and questionable kerogen alterations of "2+" from 7890 to
7945 ft. support this suggestion. The gas wetness could be explained by the
reported oil show; the low kerogen alterations from below 7970 ft. could be
explained by contamination.

PROCEDURES

Compositions and concentrations of hydrocarbon gases in the air spaces
above the cuttings in the sample cans were determined by gas chromatography.
Similar data were obtained on gases released from a standard wixture of
cuttings and tap water after two minutes of agitation in a Waring Blender.
Combined results on the air space gas plus the cuttings gas were calculated
for each sample. Detailed results of the gas analyses are listed in Table 1.

Chips of reasonably uniform lithologies were picked by hand from the
heterogeneous mixtures of chips in the original samples. These are described
in Table 2. Routine gas chromatographic procedures were used for determining
the light gasoline (C,-C._) contents, and the total organic carbon contents
were determined with a Léco Analyser. These results are given in Tables
2 and 4. The "total organic matter”" values were obtained by multiplying
organic carbon percentages by 1.22.



Portions of about 120 grams were taken from each of the four cuttings
samples and sent to GeoChem Laboratories for heavy (Cl +) hydrocarbon
analyses. Results are given in Table 3 and gas chroma%ograms of the heavy
saturate fractions are shown in Figs. 1 thru 4.

Esso Australia submitted 16 kerogen slides that had been prepared in
Sydney. They were described by J.L. Morgan of EPR (Table 5). :

DISCUSSION

The cuttings samples are rated as poor to marginal, at best, in source
richness for the following reasons:

1. Total organic carbon values range only from .39 to .46% (Table 2).
2. Heavy hydrocarbon yields are low (Table 3).
3. Cuttings gas yields are very modest, except for the 8000 - ft.

sample, which spans the reported oil show (Tables 1, 2).
The 7895 - 7935 ft. zone was interpreted as more oil prone because:
1. The kerogen included high percentages of amorphous material.

2. Cuttings gas from the 8000 ft. and 8100 ft. samples contained more
than 60% C.,-C, in the total hydrocarbon gas. (This could be caused by
passing through reservoired hydrocarbons, and an oil show was reported by
Esso Australia in the intexval 7910 ~ 7943 ft.)

Gas-prone samples were so rated on the basis of high percentages of
"structured" (woody-coaly) materials in the kerogen (Table 5), gas chromatograms

of heavy saturate fractions (Figs. 1-4), and low heavy hydrocarbons yields
(Table 3). -

The maturity of the samples is the least reliable interpretation in
this study. The kerogen alteration values are suspect. The sidewall cores
were described by Esso . Australia as being sandstones and siltstones, and

there can be serious contamination by drilling mud in such porous samples.

The problem of cavings apparently is important here. Mr Bill Threlfall
was at EPR during this study and he happened to see the four cuttings
samples. He felt rather strongly that all four consisted mainly of post-
Eocene cavings.
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Table

Depth (ft.)

3  Heavy (C15+) Soluble Organic Matter

(Analysis by GeoChem)

7200 8000 8100 8200

EPR No. 67806-A 67806-B 67806-C 67806-D
Total Organic Matter (%) .55 .56 .48 .54
Soluble Organic Matter (ppm) 314 256 370 333

Composition of Soluble 0.M. (%)

Saturates
Aromatics
NSO's
Noneluted NOS's
Asphaltenes

Hydrocarbons

ppm of rock
% of T.O.M.

C,_+ Source Ratin
15 g

2.2 2.3 1.9 2.7
10.2 8.2 7.3 8.4
25.5 25.4 17.0 22.2

4.8 2.7 5.7 6.0
57.3 61.3 68.1 60.7

39 27 34 37

.71 .48 .71 .69

Poor to Poor to Poor to Poor to
Marginal Marginal Marginal Marginal
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Table 5 Kerogen from Sidewall Cores on Slides Prepared by Esso Australia

(described by J.L. Morgan)

(Types of Kerogen (% of Total on Slide)

SWC Depth EPR Age Kerogen Kerogen Mineral Kerogen Source
No. (ft.) No. (Esso Aust.) Alteration Preservation  Amorphous  Structured Charcoal Type
61 7870 67883-A Oligocene 2~ V. poor 20 50 3OA Gas, 0Oil
30 7880 ©67883-B " 2(?) V. poor - 50 30 Gas, Cond.
29 7885  67883-C n 2+ v. poor - 50 30 Gas, Cond. -
28 7890 67883-D " 2+ poor 20 20 60 Gas, 0il
27 7893 67883-E " 2+ V. poor 30 20 50 Gas, 0Oil
26 7895 67883-F Uncertain 24+ (?) poor 20 . Trace Trace 0Oil, Gas
17 7925 67883-G " 24 (?) V. poor Trace 90 - Gas, Cond.
16 7930 67883-H Eocene 2+(?) esp. poor 90 - i0 0il _
15 7935 67883-1 " 2+(?) poor 90 ‘ ;O - 0il, Gas
14 7940 67883-J Paleocene 2+ poor 20 70 10 Gas, Cond.
13 7945 67883-K " 2+(?) V. poor 10 80 10 "
10 7970 67883~-L " 1+ poor 10 80 10 "
8 7992 67883-M " 1+ V. poor 10 80 10 "
5 8070 67883-N " 1+ V. poor 10 80 10 "
3 8106 67883-0 " 1+ V. poor 10 80 10 "
1 8150 67883-P " A 1+ ' poor - 80 20 "
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PE902274

This is an enclosure indicator page.

The enclosure PE902274 is enclosed within the
container PE902273 at this location in this

document.

The enclosure PE902274 has the following characteristics:

ITEM_BARCODE

CONTAINER_BARCODE =
= Structure Map Top of Latrobe Group

NAME

BASIN
PERMIT

TYPE
SUBTYPE
DESCRIPTION

REMARKS
DATE_CREATED
DATE_RECEIVED
W_NO
WELL_NAME

CONTRACTOR =

CLIENT_OP_CO

(Inserted by DNRE

PE902274
PE902273

(Post Opah 1)
GIPPSLAND

SEISMIC

HRZN_CONTR_MAP

Structure Map Top of Latrobe Group
(Post Opah 1)

1/07/77
wes7
Opah-1
ESSO
ESSO

Viec Govt Mines Dept)



PEY02275

This is an enclosuré indicator page.
Thé enclésuré PE902275 is enclosed within the
Container PE902273 at this location in this

docuttient -

The emcloBure BEYO2

ITEM.BARCODE

CONTAINER. BARCODE = ) 7
. = Geological Cross Section A-A’

NAME

BASIN =

PéRMiT
TYPE

_ sumryes -
DESCRIPFTION =

 REMARKS
DATE_.CREATED

DATE..RECEIVED =

W_NO
WELL_-NAME
EONTRACTOR
CLIENT .GB_€d

(Inserted by DNRE

275 has the following characteristics:
PE902275
PE902273

GIPPSLAND
WELL PRI B
CROSS_SECTION

Geological €rdss Sédtion A-A’ (Post
Opah-1) Enclosure from WCR for Opah-1

1/07/77
w687
Opah-1
ESSY
ESSO

Vic Govt Mines Dept)



PES06228

This is an enclosure indicator page.
The enclosure PE906228 is enclosed within the
container PE902273 at this location in this

document.

The enclosure PE906228 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

PE906228

PE902273

Sonic Calibration Curve
GIPPSLAND

VIC/L5

= WELL

VELOCITY_CHART
Sonic Calibration Curve for Opah-1

30/04/77

w687
OPAH-1

ESSO AUSTRALIA LIMITED

Vic Govt Mines Dept)



PE906229

This is an enclosure indicator page.
The enclosure PE906229 is enclosed within the
container PE902273 at this location in this

document.

The enclosure PE906229 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

PE906229

PE902273

Time-Depth Curve

GIPPSLAND

VIC/L5

WELL

VELOCITY_CHART

Time-Depth Curve (interpretative) for
Opah-1

= W687

OPAH-1
ESSO AUSTRALIA LIMITED

Vic Govt Mines Dept)



PE601425

This is an enclosure indicator page.

The enclosure PE601425 is enclosed within the
container PE902273 at this location in this

document.

The enclosure PE601425 has the following characteristics:

ITEM_BARCODE
CONTAINER_BARCODE
NAME

BASIN

1l

PERMIT =
= WELL

TYPE

SUBTYPE
DESCRIPTION
REMARKS
DATE_CREATED
DATE_RECEIVED
W_NO

- WELL_NAME

CONTRACTOR =

CLIENT_OP_CO

(Inserted by DNRE

PE601425

PE902273

Well Completion Log
GIPPSLAND

COMPLETION_LOG

Well Completion Log
27/03/77

w687

Opah-1

ESSO

ESSO

Vic Govt Mines Dept)
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