i meive v e Ak iCastede o

i G . 4 Zeedw 4 S

&

.

Natural Resources and Environment

AGRICULTURE * RESOURCES « CONSERVATION ¢ LAND MANAGEMENT

iR

Kwarisu-1 (wSou)

WELL SUumMMARY

1 2 3 4 1 2 3 4
Folio Referred to Date Clearing Folio Referred to Date Clearing
No. Officer's No Officer's
Initials Initials
FILE COVER INSTRUCTIONS FOR ACTION OFFICERS 1‘
(1) FOLIO NUMBERS: Each subject paper altached to a (3) BRING UP MARKINGS: When action on a file is -
file is to be given a conseculive number by the required at a later date, the officer will initial Column m
attaching officer. Papers must not be removed from or (4) and, on the next vacant line, enter the relevant
altached to a file without approval. folio number in Column (1), then write “B/U" followed 2
(2) REFERRAL TO OTHER OFFICERS: When an Officer by the action officer's name in Column (2) and the o
completes action on the file and further action is date the file is required in Column (3). -
required by some other Officer, please initial Column (4) PUTAWAY MARKINGS: When ALL action on a file is
s\‘:’) mat:':r ?r'" tchoelu'::' (ﬁc?:clﬁ?::?é ?S'sv’hg‘:‘ ::f‘?i’l:' I':I:g completed the officer concerned will initial Column (4)
' “PIA” | .
be forwarded in Column (2) and record the date in and, on the next vacant line, wrte *P/A" In column (2)
Column (3).

REGISTRY MUST BE NOTIFIED OF ANY FILE MOVEMENTS BETWEEN OFFICERS




EARLIER FILES

LATER FILES RECORDS DISPOSITION

SuseeNgeD. | o Nl s, 0 438138
RN nELETED IS-6: P
H—1 £sso. wiwncar. 504 WESE N
G’,Lomﬁg i
1ES  fnt, 708 — 3518 efarale Logo 2° amd s
e 2 3500 — §329 Iz e 2 e 5\,
" o 3 Moo - 8436 e < 27 . 5.
‘ 1 fana [293 . 7¢8 - & #36. gz " 2 -« s
. BHCS/GR. Bl 799 - 3500 ~ o a2« s:
/" i 2 3500 -&320 @ o 9 “ 5
h « “ 3 S2oco-28430. é “a 2" w5
. oo Kunol343  V99- §430. « wg" 5.
~pce fon | 3502-8330 se w 25 - gt
b « 2 $(59- 8439 0 2 o 5"
R Runo 1,243 . 3502 —&84«39 /¢ N
ey K 794 ~ 3500 ‘ « 2% < s
Le “« 2. 3520 - #4¥35 N Y
ML < 7350 ~£329 . @t . 3‘
g PP € 3 A ~ 2" -5
L L “ /. 7350 ~ 7650  « ~ Z¥ie St
G RN v r300 ~ 7250 2 ¢ o4 S—ch
‘“ 2. 7193 - 7623 —enl, 5,
F/7 TVE Teaks /—3 .
Jomforaline ) )7 Sro— 7630, 4
Gl Irforat |75 §5om 7593 ti

B i 1 T I3 ~/Q1, P20 — F+S/ 4lc _.Ms*o'
TR .
IR, Coreo -~ /6 W Zly
- PSR L'L 7509 7620 ’ 15feol? €. Qo id, ,
iz, ‘0o 3530 — 7250 . 7360~ &300, $CO-F390 s«

- v« &00—~ 3530. 7300 — 7790. olad, Av Broans
e 4 _

et S VAo Cmeesd o ICETITT

1S ell
: . mw C. Bewrdfline 05/2¢.

M&W@a@/«v
by g
y2 @MJZ

-

b0 0. fortiys, Mita pooicens.

+ Paa-T

Jer

H vrrocanzon Anacisis S’ummmv_,ﬁd»__ N

- e o



KINGFISH-1
(W504)

Well Summary Report

Table of Contents
Well Summary
Kingfish Oil Field Summary
Lithology
Hydrocarbon Report
Part A
Part B
Palynological Reports
Part A
Part B

Velocity Survey

Enclosures

Grapholog (Mud Log)
Time-Depth Curve
Palynological Species List
1of4
20f4
3o0f4
40f4
Palynological Range Chart
Induction Electrical Log (Completion Log)
Completion Coregraph



L L SuUummaryY

KINGFISH -1

( W Soy)




N .

. . w ot N . — — —
(gi:'i\u Sy, b a® .)) ﬁ_-e&,a“ b J{ sg.ghl 7

H

IVALL Ll Ao dal sax

D A L KINGFISH FIELD. DISCOVERY REPOAT L

o ﬁa £SSO KINGFLSH g1 WELL SUMMARY 3
AR B z - i’ i '
% ?\3 { IR - DEPT. NAT. RES & ENV
e g e B BT P - ' .
Purpose of Well PE?02905

. New field wildcat, Gippsland Basin, to test a large east-west
clongate anticline. TFive hundred and fifry feet of vertical
closure, covering an area of 42 square miles, was mapped on the
wnconformity at the top of the Latrobe Delta Complex. Closure
was also mapped at the top of the Lakes Entrance Formation and
was shown to increase with depth within the Latrobe Delta Complex. ,
The primary objective was sandstone at the top of the Latrobe
Delta Complex. Secondary objectives were sandstone horizons.
within the Latrobe Delta Complex and possible sandstomnes within
the Lakes Entrance Formation. The well was programmed to 15,000°.

"Well Statistics

: 4
Location: S 38° Eﬁl sQo" 8§
. - 148° 12' 35" E

Seismic shot point 590, Line EG=29.
Gippsland Basin, Victqréé, Australia,

ﬁlevation: BT Rotary Table 31' above mean sea 1evel;{:
Watexr Depth: ' . 253 feet. .
Spudded : . April 6, 1967.
Completed: ._ June 15, 1567.

.Total Depth:. . 8451 feet.
Wellfééatus: ' . Pluggzed and suspended. .
Casiﬂg: 30" @ 393 feet.

20" @ 799 feet.
}3—3/8" @ 3500 feet.
9-5/8" @ 7766 feet.

Perforations: . 7585 = 7593', 2 holes per foot. o
L : o d -
Plugs: fl L No.l . ‘" Packer at 8532 feet squeezed
perforations 7585-7593) displacing”
98, sacks cement into formation '
and leaving 18 sacks in casing.:

No.2 - 7300~7400'; 35 sacks cement,
circulated at 7280 .feet.

No.3 ‘ 3300=3600"; 100 sacks cemen;,-tob
found at 3379 feet. '
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No.4 .  400-600'; 100 sacks cement, <, 1 ¥

circulated at 300 feet.

Cores: } Tour conventional cores in the intexrval

7509-7622"; cut 113 feet, recovered 105”feét;;f;:

Twenty-eight sidewall cores taken in the: . -

ki

intexrval 3558-8113'. . P

¥

Mud Logs: Well logged by Core Laboratories from 800'5""}”“‘

feet to total depth.
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Qe : Electric Logs: Induction Electric Log - 798-843%6 ..
- ﬁ‘ Sonic Log - Gamma Ray 799-8430 - =
. "Formation Density Log - 3502-8439 =
Laterolog - 7350-7650 L
Microlaterolog 7350-8437 . L
Gamma Ray Neutron 7300-7850 B
Dipmeter ' 3500~8430
. ' b
“Velocity Survey: 2531', 3790', 4400', 5799', 6420°', e
' - 7477, 8208'." , E

Tests o
. : " Wireline Formation Tests:
Test 1 7581! .Recovered 2000 cc water, 5500 ppm- (flltrate), Ef
. scum of oil. Sample pressure 3329 psi, . - bE
"shut~-in pressure 3375 psi in 10 minutes. ' Fo Y
(ij ' _ Test 2 . 7570' Recovered 18 cf gas, plus 14,000 cc oil, 5% - ll;h

* " mud, GOR 204, oil gravxuy 47.5° A?I at 079 F,
color dark brown-"reen, pour point 53° . s
Sample pressure, 3360 psi, shut-in pressure -
3401 psi.

. Test 3 7483" Recovered 17 cf gas, 9250 cc oil, 2%% mud,
GOR 295, oil gravity 51° API at 69° F, color :
dark brown-green, pour point 57°. . L b
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Kingfish A1 Well

DAILY DRILLING REPORT TO THE

* o MI §

Prograimed depth 15,000 tt.
Report received at 10.30 a.m. Thursday,
18t June, from Hopkins, Hematite, Melboume.,

Depth 8451' Progress cince last repoits  Nil

Operation Walting for weather to moderate

Results of Viireline P tiog Tegt

Test No, 1

Teat Wo. 2

Test NO. 3

at 7581' Recovered 20,000 cc water
containing 5,600 p.p.m. dissolved
solids, 20 cc oil and 480 cc mud
Pressures - Ssmpling 3275 p s 1
Shut in 3305 "

Sampling tine - 495 minutes
at 7573% Recovered 14,000 cc of oil

of 47,5” A.P.I. gravity, 18 ¢ £t. of  baree/
gas, 2,000 cc mud., G,0.R, 204 ¢ ft./pps

Pressures - Sampling 3220 p s i
Shut in 3220 "
Sampling time - 48 minutes

at°7483' Recovered 15,000 cc oil of
517 A.P.I, gravity, 17 ¢ ft. of gas
450 aC mud. GoOoR. 295

Pressures - Sampling 3300 p s 1
Shut in 3300 "

Sampling time - 47% minutes

Comment by Director, Petroleum and Natural Ges Branchi

TMawaMwmamtﬂmfmmmemmﬂby
Sehlumberger, the agency conducting the tests

for LEsso, Some flgures vary from those given

by Hematite in last night's report but they do
not lead to any essentially different conclusions,

arr




DRILLING DATA:

Production testing has been completed. Well plugging operations
are now in progress.

The following are the details of the production test carried
out between 7585 and 7593 ft. This was the only production
test carried on the well. ’

Production Test

Interval 7585 - 7593 ft.
2 shot/ft Total 17 shots.

k" choke 800 BOPD increasing to 1160 BOPD. G.O.R.
160 scf/bl oil 51 API.

5/8" ghoke l64g BOPD. G.O.R. 137 scf/bl Green black
0il 48 - 49 API at 60 F Gas 0.226 mmcf /4. No sand or water
2% emulsion
FTHP 690 p.s.i.

CITHP 960 p.s.i.
Temperature 84 - 85°F
Closed the well at 07.22 hrs on June 8.

Bottom Hole Sampling

Two samples of water and two samples of oil. Water
salinity of samples 32,000 and 33,500 ppm.




/ DAILY PETRCLEUL. DRILLING REPORT TO THE

HOMN. THE MINISTER OF MINES.

Kingfish A1 Well Trogrammed depth 15,000 f%t,

Received at 9.30 a.m., Thursday, 8th June, 1967,
from TFoster, Henatite, Nelbourne. -

Depth 8451 f£t. Progress since last report: Nil

Operations: The following resulls of production tests
have been received:
Interval tested: 7585'-7593!
(a) Using a %" choke the well gave an initial
production of 600 barrels of oil per day.
This increased to 1160 barrels of oil per
day. The gas/oil ratio was 160 (i.e. 160
cubic feet of gas was produced for each
barrel of oil produced).

(b) Using §" choke the well gave a production
at the rats of 1645 barrels of oil per day
for a period of 4 hours of testing.
The oil is green _black and has an API gravity
of 489-490 at 60° F,
Gas/oil rate was 137.
No sand was produced and no water was produced
with the oil.
The flowing tubing head pressure was 690 p.s.i.
The closed-in tubing head pressure was 960 p.s.i.

The well was closed in at 7.22 a.m. and the
drilling crew areawaiting further instructions.
Esso are now considering if any further testing
in this well is warranted.

f Comment: by Mr. P.V. Bollen, Geologist, liines Department:

The results given above are from a test in what has been
called the "transition zone", which produced water by
wire-line testing. This test has proved that this zone
is not a transition zone but part of the o0il column. It
is considered that suificient information has been gained
from this test, and it is confidently anticipated thet
that Esso will not continue with further testing.

T

These resultis are extremely encouraging.
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800~-1500"

.

1500-3630"

3630-5800"

5800-6470"

6470-7477°

7877-8280"

»

Interbcddcd okeletul and ﬂrqnular limestona,
<eletal limestone; white to light grey,
contains large fossil fragments predOﬂlnantly
lamellibranchia, gastropods and bryozoa.
. Granular 11mbstone' light grey to mottled
black, very argillaceous, finely disseminated,

" glauconite and black carbonaceous grains,

Interbedded granular limestone, marl and mudstone,
Granular limestone; light grey, slightly

skeletal, argillaceous and.occasionally silty

and sandy, commonly glauconitic,

Marl; light grey to buff, slightly 31lty, very
soft, sparsely glauconitic, carbonaceous and
fossiliferous,

Mudstone; light green to olive grey, calcareous,
silty and sparsely sandy, glauconitic, '
fossiliferous,

Interbedded siltstone and mudstone.

Siltstone; light to medium grey, compacted, very
argillaceous, very calcareous (may vary to a

dirty llmestone which is often micritic), _
slightly sandy, pyrite and glauconite common ,

traces of carbonaceous material and mica.

Mudstone; light to medium grey-green, soft,

very silty, very calecareous, glauconitic, very -

fossiliferous, sparse carbonaceous pyrite and.

micaceous stains. .

- . P

Calcarecous Mudstone; fmedium olive grey, firm,’
‘sparsely glauconitic, pyritic and carbonaceous, .
trace quartz grains, gbundant foraminifera,

Calcareous Mudstone; medium olive grey, Fine,

R T i iaarhts

sparsely glauconitic, pyritic and carbonaceous,  {- "

- trace quartz grains, abundant foraminifera,

Interbedded guartz sandstone and quartzwvacke,
Quartz sandstone; light grey, massive, iriable,
poor to well sorted, fine grained to granular,
sub angular to rounded. . Cores indicate quarty

. grains are bimodal: (1) fine to medium grained,.

sub angular to sub, rounded; (2) coarse grained
to granular, sub rounded to rounded. Granular
grains often smokey and have frosted surfaces.
Trace of grey lithic grains, phlogopite mica, )
and dark green glauconite, Matrix variable .from
clay free to common white clay. Porosity

-1
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averages around 257% and permeability varies
- from several hundred millidarcies in the clay
choked sandstones to darcies in the clay-free
sandstones. . o
Quartzwacke; medium to dark grey, firm to hard,
fine grained, angular to sub rounded, '
quartz in white clay matrix, laminated with
abundant brown mica. Low porosity and permecability
8280-8451" Interbedded shale and quartz sandstone.
Shale; brown grey, well compacted, very silty
and sandy, abundant pyrite, carbonaceous flakes
and mica. )
Quartz sandstone; as for interval 7477-8280.
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Gippslaﬁd‘Basin, Victoria

Kingfish Oil Field DaTa

Owners’

Esso Exploration and Prod. Aust. — 50% W.I. — Operator
Hematite Petroleum Pty. Ltd. (B.H.P.) — 50% W.1.

Royalties and overrides

10% Rovaity (6% to Victorian Government, 4% to Common-
wealth Government); 2%.% O.R.R. to Lewis G. Weeks and
2%.% 0O.R.R. to Victorian Government.

Lease No.
VIC/L7 and L8.

Location

48 mi (77.2 kms) offshore, and 193 mi (310 kms) east-south-
east of Melbourne.

Dis’v well

Kingitsn No. 1
Coordinates: 380 35’ 50" S; 1480 12' 35" E,
Discovery date: May, 1967.
Elevation: K.B. 31 ft (9.4 m)
Water depth: 250 to 260 ft (76 to 79 m) for field.
Total depth: 8,451 £t (2,576 m)
Drilled by: ‘Glomar {11’

. Productive interval and maximum flow rate

(Prod. Test) 7,584 — 7,692’ (8'):
FARO 1,500 BOPD (490 APl), 5/8" t.c., low 'G.O.R.

Method of location
Reflection seismic.

FIELD DESCRIPTION AND DEVELOPMENT DATA

Estimated ultimate recoverable reserves (Victorian Ministry of

Fuel, Power, 1972)
{e]1} 1,060 miilion bbls (168.5 miltion kIs) — proved and

probable,

(Associated Gas) 0.25 trillion CF (7.0 billion m3)
Productive area . ’
28 sq mi; 17,920 acres; 74.5 sq kms *

Length: 8 mi (12.9 kms) *

Width: 3.5 mi (5.6 kms) *
Totai area of closure
28 % sq mi (74.5 sq kms)

Maximum vertical closure
270 1 {82,3 m) at top of Latrobe.

Depth to top of pay zone

-7.296 ft (-2,223.8 m)

Interface .

Oil/Water contact: 7,566 ft (-2,306.1 in)

Total hydrocarbon column
(Ou) 270 1t (82.3 m)

Number of wells -

{Wildcat wells) oil - 3, dry — nil; Total — 3,
{Piatform wells) “A” Platform: 21 oil producers.
. “B" Platform: 21 oil producers.

T - gp
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Number of platforms and sizes

Two, 21-conductor platforms, each T72' x 66’ {52.4 x 20.1 m);
total height 702 ft (214 m); main deck stands 72 ft (21.9 m)
above sea level.

Well spacing

Approximately 320 acres; drainage in main reservoir is from
1,800 to 2,000 ft spacing.

GEOLOGICAL FACTORS

Producing zone
Malvacipollis diversus Zone of Latrobe Group (M — 1 reservoir).

Age
Lower Eocene

-
Environment of deposition
Inter-deltaic nearshore; includes braided-stream complekeg tateral
beaches, intercalated clastic and organic flood plain deposits, and
widespread marine transgression facies.
Reservoir ock description
Sandstone. fine to coarse grained quartz, clean, friable to uncon-
solidated.
Source rock

Intra-Latrcbe shale and coal, and possibly Lakes Entrance Formation
(Oligocene) marine-mudstone.

Cap rock
Lakes Entrance Formation (Oligocene) marine mudstone.

Type of trap

Structural-stratigraphic, large antictinal closura at Latrobe (Eocene-
Oligocene) unconformity surfcce, with porous Latrobe sands at
angular {sub-conformable) contact with sealing mart and mudstone
of the Lakes Entrance Formation,

Regional setting
Located in centra! portion of offshore Gipostand Basin.

Relation to unconformities i

Production lies directly beneath Latrobe-Lckes Entrance (Eocene-
Oligocene} unconformity.
Deepest formation penetrated .
Upper Cretaceous Latrobe Group.

RESERVOIR DATA

Net pay thickness

(Oil) maximum 200 & ft {61 m)*;average 120+ 1 (36.6 m) *
Kingfish Nos. 1, 2 und 3 wells contained 114 ft {34.7 m),
188 ft (57.3 m), and 99 tt (30.2 m) net oil sand above
the same oil-water contuct, respectively,

Number of reservoir bads
In order of 9 or 10

Acre-feet .
Avera'ge 120 ft net p3y; * x 16,000 acres = 1,920,000 acre-ft. *

Porosity (intergranulat)
17% to 22% (averzge 20%)

Permeability
50 to 1,000 + md

Water saturation
Less than 11% to 42% (average 15%)

04/ & Gas Fields ~ Page 205
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KINGFISH OIL FIELD |
STRUCTURE CROSS-SECTION A-A'
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® KINGFISH OIL FIELD i
‘ GIPPSLAND BASIN, VICTORIA —

STRUCTURE MAP ON LATROBE UNCONFORMITY SURFACE
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GIPPSLAND BASIN, VICTORIA o

STRUCTURE MAP: TOPOGRAPHIC SURFACE AT TOP OF LATROBE DELTAIC COMPLEX
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Sulphur (% wt):
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ngish Oil Field

Gippsland Basin, Queensland

Reservoir temperature
2159F (101.70C) ot 7,500 ft (2286.0 m)

Initial reservoir pressure
3,303 psig at 7,500 ft (0.440 psi/ft gradient) ~

" Probable drive mechanism

Stiong water drive.

Recovery factor

(Oil) 550 * bbls/acre-ft* (Based upon announced reserves and

" Editor’s estimate of reseivoir volume).

FLUID PROPERTIES

OlL (undersaturated)

4790 APl at GOOF
Paraffin

0.13

13.0

363 cu ft/bbl

Wax content (S5 wt):
Initial G.O.R.:

Pour point: + 60°F (+15:60C)
Viscosity: 2.15 cp at 100°F
Bubble paint: 853 psig

WATER

No data

-PRODUCTION DATA
(Field declared commercial in May, 1968).

Date production began

A" Platform: April 21,1971,
"B Platform: November 1, 1971.

Initial production
113,719 BOPD (18,078 kis per day)

Current production

During December 1972:
A’ Platform averaged 159,989 BOPD (25,433 kis per day)
“B* Platform averaged 74,846 BOPD (11,898 kis per day)

Cumulative production (to December 31, 1972)
101,268,207 bbls (16,098,606 kis).

4

Remaining recoverabla reserves (to December 31, 1972)
958.73 nuthon bibly (152.4 mullion kis)

Delivery system

15.7 mi {25.3 kms) of 201n {50.8 cm) diameter submerged pipeline
to Hahibut Field, then 47 mi {7%.6 krns) of 24 in (61.0 ¢cm) diameter
submerged prpelie to shore: then 35 mi (56.3 kms) of 26 in (5.0
cm) onshore pipeline 1o Grppsland gus processing and crude stabili-
sation plant at Longlord. .

Number of wells currently producing (at December 31, 1972)

“A’” Platform: 20 wells at an average rate of 7,999 BOPD (1,272 kis
per day) per well during December, 1972.

20 welis ot an average rate of 3,742 BOPD (595 klis
per day) per well during December, 19772. Production
from "B Platiorm is lower than from A" Platform
due to equipment limitations,

“8" Platform:

Pressure maintendnce and secondary recovery
None

COSTS

Not available, see Barracouta and Marlin,

REMARKS

1. Kingfish No. 1 well was not subsidized, consequently most well
and field data are confidenuial,

REFERENCES

Bein, J., B.R. Griffith, and A.K. Svalbe, 1973,

Griffith, B.R. and E. A, Hodgson, 1971,

James, E.A, and P.R. Evans, 1971,

Ministry of Fuel and Power of Victoria, 1971 and 1972.
Robinsén, K. and W.J. Stewart, 1970.

Stewart, W.J., 1969.

Stratton, M.A,, 1971 and 1972.

Victorian Mines Department, Anaual Report, 1972.

FOOTNOTES .

* Editor’s estimate.

Page 208 — Oil & Gus Fields
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DEPT. NAT. RES & ENV

PE903356 ﬁlﬁd"’ ! O‘%{d - _ i
03 NOV 1888 | PETROLEUM DIVISION |

SIDEWALL SAMPLES - ESSO KINGFISH g-l
3558 Marl; light olive grey, soft to firm, very fossiliferous (forams

- globergina predominate), carbonaceous grains and small
crystalline pyrite aggregates and internal moulds of forams common.
Few rounded grains of glauconite. Abundant flakes of colourless
muscovite.

3770 Very argillaceous calcareous siltstone; light brown to olive
grey, abundant glauconite and white kaolinitic (felspar ?),
grains, muscovite as colourless flakes common, soft, crumbly.

3830 Silty calcareous mudstone; light olive grey, abundant silt sized
angular quartz, glauconite and black carbonaceous fragments. -
Muscovite and biotite flakes common. Soft, crumbly.

4210 Silty calcareous mudstone; light to medium grey, slightly sandy
in part with medium to fine grained, sub rounded quartz. Abundant
silt sized quartz and glauconite. Minor carbonaceous fragments
and mica flakes. Traces of white non-calcareous, silt sized
grain - kaolinite after felspar, soft, crumbly. abuuﬂgW( Folrams .

4210 Silty calcareous mudstone; light to medium grey, slightly sandy
in part, with medium to fine, sub rounded quartz. Abundant
silt sized quartz and glauconite. Minpr carbonaceous fragments
and mica flakes. Traces of white non-calcareous, silt sized grains
of kaolinite after felspar. Soft, crumbly,

4422 Calcareous, argillaceous siltstone; light green-grey to medium
grey. Very argillaceous with abundant glauconite and carbonaceous
grains. Muscovite flakes common. Trace pyritic concretions as
internal moulds. Relatively harder than above.

4475 Calcareous, argillaceous siltstone; pale green-grey, to light grey,
slightly sandy in part. Abundant glauconite and carbonaceous grains.
Common muscovite flakes. Traceslkpyrite as internal moulds and .

concretions. Crumbly, tendency to become flakey. !

4650 Calcareous, argillaceous siltstone; as above, relatively compact,

contains abundant dark yellow brown limonitic fragments.

4697 Silty, calcareous mudstone; light to medium grey, slight evidencd
of laminations. Slightly sandy in part. Very glauconitic and
sparsely disseminated carbonaceous grains and flecks, minor pyrite
and muscovite. Crumbly, moderately firm.

4880 Silty calcareous mudstone; as above, slightly less silty than above.
4920 Silty, calcareous mudstone or silty marl; light to medium mottled

grey. Very glauconitic with sparsely disseminated chert grains.
Slightly pyritic and micaceous. Crumbly - tending to be flakey.

5104 Silty Marl; pale grey, slightly laminated, very finely sandy in part,
glauconitic, slightly fossiliferous (forams) carbonaceous and micaceous
grains of a yellow-orange (-limonitic ?) material unidenfified.
Crumbly, flakey.

5140 Silty marl; as above, traces of white (kaolinitic) grains and large
ferruginous aggregates,
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Silty marl; as above, slightly sandy in part.

Loose quartz; silt to medium size, carbonaceous and glauconitic
grains embedded within filtered drilling mud,

Argillaceous, silty limestone; light grey, silty si?ed quartz,. .
glauconitic and minor carbonaceous grains embedded in an aphanitic,
micritic, carbonate, soft, crumbly.

Silty marl; pale to light grey, very glauconitic, carbonaceous
and micaceous, crumbly.

Argillaceous, calcareous siltstone; light to medium grey, slightly
sandy in part. Very glauconitic, carbonaceous, micaceous.
Moderately compact.

Silty, calcareous mudstone; light grey to olive grey. Very
glauconitic, common carbonaceous grains, pyritic aggregates and
mica flakes, soft, flakey.

Calcareous mudstone; medium grey to olive grey, glauconitic,
Sparsely disseminated chert faakes and grains. Micro micaceous,
pyrite as fine crystalline aggregates common. Moderately compact
to crumbly.

Calcareous mudstone; as above. Pyrite internal moulds of forams.
Calcareous mudstone; as above.

Calcareous mudstone; as above.

Calcareous mudstone; as above.

Calcareous mudstone; as above.

Quartz wacke; medium to dark grey, very argillaceous, fine to very
fine grained, angular to sub angular quartz. Very micaceous.

Matrix consists of an off white to buff coloured clay. Non-calcareous,
Very slightly carbonaceous. Soft friable.

Quartz wacke; as above.

Quartz Arenite; light to dark grey, very fine to fine, angular to
sub angular quarfz, abundant muscovite and biotite flakes, slightly
calcareous white to light brown matrix material. Poorly developed
laminations due to varying concretions of carbonaceous material.

k® Soft and friable. .
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Copz DESCRIPTIONS .
.CORE NO, 1 7509-7540 Cut: 31 Recovery: 31

7509-7530 Quartz Arenite: Massive, light green to light
brown, composed of moderately well sorted to
ill-sorted quartz grains, medium to granular,
sub rounded to rounded. No clay matrix. Grains
are generally equidimensional., Granular quartz
has frosted surfaces, scattered smokey grains.
Minor glauconite grains, fine, sparsely dissem-
inated brown mica flakes and lithic fragments.
Very friable to unconsolidated. Porosity high,
permeability high. Strong white fluorescence.
Strong white light blue cut. Brown residual ring.
Distinct petroliferous odour.

7530-7536 Quartzwacke: Light green to medium grey,
argillaceous white clay matrix, very slightly
calcareous, quartz grains, medium to coarse,
sub rounded, moderately well sorted. Grains are
predominantly clear with minor smokey, accessory

, glauconite, fine grains, and imbricating layers of

. brown mica. Minor disseminated aggregates of
pyrite. Firm to friable, massive. Porosity .
moderate, permeability moderate. Strong fluor-
escence and cut, as above. Weakly developed
current ripple laminae related to concentrations
of brown mica flakes. Laminae are discontinuous
and wavy, in part has mottled appearance depending
on local concentrations of mica. Laminae do not
fluoresce.

7536-7540 Quartz Arenite: Light green to light brown, massive,
very friable to unconsolidated. Composed of
medium to granular, sub rounded to rounded quartz,
medium sorting, accessory minerals, glauconite
and fine brown mica flakes. Quartz is clear,
large grains have frosted surfaces., Smokey quartz
common. Good fluorescence, cut and odour, as
above. Porosity high, permeability high.

‘ CORE NO,2 7540-7564 Cut: 24 Recovery: 18

7540-7564 Quartz Arenite: Light to medium green-grey,

fine grained to granular, (appears to be bimodal
size distribution), sub rounded to rounded quartz
grains. Grains are clear to frosted surfaces,

numerous smokey grains., Up to 10% clay matrix,

white, slightly calcareous. Massive, friable,

weakly developed banding due to variable clay,

mica and grain size concentrations. Accessory

minerals, disseminated fine grains of glauconite,

brown plates of mica (phlogopite ?). Trace of
lithic fragments, rounded dark grey shale.

Many quartz grains are fractured, giving reflection
surfaces. Porosity moderately high, permeability

moderately high, Strong pale yellow white to light

blue fluorescence, strong pale yellow to light

blue cut, Distinct petroliferous odour.

NOTE Core recovered by pumping out of barrel
at 6000 psi. Much of core washed into sandy mud
eventually recovered 18', The 6' lost due to
compression and washing action. (24' in barrel
before pumping). Recovered core was moderately
strong, but crumbly.



CORE N0;3

7564-7592
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Cut: 28 Recovery: 28

7564-7581

7581-7584

7584-7591

Sandstone (quartz arenite, protoquartzite):

Light grey to grey white, fine pebbly to granular,
fine to coarse grained (generally medium grained),
sub angular to sub rounded, generally poorly
sorted, trace mica.(bronze and white), trace dark
brown to black carbonaceous grains and streaks.
Trace dark grey lithic grains. Trace to moderately
abundant white clay matrix. Moderately hard to
friable. Porosity excellent to good, permeability
excellent to fair.

Quartz bimodal (i) fine to medium grained,
sub angular to sub rounded.

(i1) coarse grained to granular,
finely pebbly, sub rounded
to rounded.

Coarse grained to finely pebbly quartz
"grains, ifregular distribution throughout
section; finely disseminated or concentrated
as diffuse bands, lenses, aggregates etc.
Overall grain size gradually decreases

towards base of section, accompanied by
increase in clay matrix content. As matrix
content increases sandstone becomes moderately
hard. - Permeability depending on clay matrix
content.

Section homogeneous to very faintly

laminated and banded produced by subtle variations
in grain size distribution. Weakly current

bedded in part (Foresets 2" thick, slopes

10°). :

Sandstone: Light grey to grey white, argillaceous,

silty, fine to very fine grained (quartzwacke),

sub angular to sub rounded, generally fairly well

sorted, but with scattered sub rounded to rounded
granular to fine pebbly quartz sand, micaceous(bwonsetwmu
carbonaceous, sparsely pyritic, moderately abundant
white clay matrix, moderately hard, porosity good,
permeability poor to fair. B

Sandstone: As for 7564-7581, but with moderately
abundant white clay matrix throughout. Porosity
good, permeability fair to good

Whole core has excellent petroliferous odour and taste, and
displays very strong, even, bright bluish white fluorescence

throughout.

Samples collected for EPRCO (13)

7564
7565
7568
7570

7572 7582
7575 7585
7578 7587
7581 7588

7591
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CORE NO.4 7592-7622 Cut: 30 Recovery: 28
7592-7597% Quartz Arenite: Light to medium grey, composed

NOTE:

7597%-7603%

7603%-7611

7611-7620

of very fine to granular, sub angular to sub

rounded quartz, clear and smokey, in a matrix

of white clay. Moderate to ill-sorted.

Accessories of brown mica flakes oriented parallel
to bedding attitudes. Banding weakly developed

within section, characterized by variations in grain
size and matrix content. Rare thin wavy laminae

of very fine quartz and mica. Firm, massive,
slightly friable in part. Strong blue-white
fluorescence. Blue cut. Porosity high, permeability
high.

Quartzwacke: Dark blue grey, very fime to fine
grained, angular to sub angular quartz in a white
clay matrix. Abundant dark brown mica, providing
laminae qualities. Disseminated pyrite aggregates.
Laminae, stringers and bands of irregularly

bedded shale; dark grey, slightly micaceous,
carbonaceous. Common lenses and bards of granular,
rounded quartz, as cut and fill deposits.

Weakly developed current ripple bedding, generally
wavy discontinuous, sub parallel, convolute,
Possible discontinuous due to organisims. Dip

2° - 5°, Firm, splitting in thin layers, scattered
patches of fluorescence. Porosity low, permeability
low., :

Quartz Arenite: Massive, locally pebbly, other-
wise as above. Porosity moderate to high,
permeability moderate to high. No fluorescence.

Quartz Arenite: Medium }1ight grey to medium grey,
fine to coarse grained to granular, sub angular
to sub rounded, quartz in a white clay matrix.
Moderate to ill-sorted, clear and smokey, some
frosted. Mica locally abundant in thin laminae.
Pyrite, silver grey, fresh, concretions common,
often as fine grains associated with fine grained
black carbonaceous material., Trace glauconite,
bright green. Firm to hard, friable in coarse
grained portion. Bedding varies from massgive to
sections of sub parallel discontinuous, wavy mica
layers. "Localized cut and fill, coarse to granular,
deposits; also irregularly dispersed lenses of
granular quartz. Porosity moderate, locally high
in coarse grained section, permeability moderate,
No fluorescence.

Fluorescence becomes patchy at 7597' and at 7598' is
absent completely.
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830" Trip sample
60% skeletal debris material
10% free quartz grains, very coarse to granular, sub angular
to rounded.
30% cement.

(Fossils - probably a calcarenite
gastropods
large lamellibrachia fragments, forams, bryozoa,
(cellepora, fensstrella)

830-860 40% skeletal material
5-107% quartz grains as above.
50% cement.

Sandy skeletal limestone.

860-890 80% skeletal material, mixture of very large fragments of bryozoa,
lamellibrachia, gastropods,
10% sand grains, sub-rounded to sub-angular, very coarse to granular,
10% cement

Sandy skeletal limestone.

890-920 90% skeletal debris as above. Trace of light brown to orange
siltstone with even grained quartz and little calcareous
matrix. :

10% quartz grains as above, with some rounded granular to pebbly

ferriginous limonitic stained grains.
Trace cement.

920-950 90% skeletal material
5% quartz grains as above
5% cement
950-980 90% skeletal debris with some aggregates of medium to coarse

grained fossil fragments cemented with a white calcareous
interstitial material,

5-107% Quartz grains, becoming more numerous than above.
Trace cement.

Sandy skeletal limestone.

950-1010 100% skeletal debris (gastropods, lamellibrachia, bryozoa mafe
up most, forams, minor constituent). Trace of quartz grains
as above, large amonnt of aggregate material).

1010-1040 1007  skeletal material. Aggregates of medium to coarse grained
fragments cemented with a white calcareous matrix occupy 40%
Trace marl= light grey, very soft, slightly arenaceous.

1040-1070 100%  skeletal limebtone, aggregates of debris as above. Some
dark grey fragments tending to be , cemented
in the aggregates with white calcareous grains.

1070-1100 100%  skeletal - grain limestone
skeletal material and aggregates of carbonate grains.
Trace marl - light grey to buff, slightly arenaceous,
speckled with dark grains (glauconite).

1100-1130 100%  skeletal limestone and grain or lump limestone as above.
Trace marl, light grey, grains of carbonate prevalent.

1130-1160 907 skeletal limestone dnd grain or lump limestone as above
aggregates, as above.



1160-1190

1190-1220

1220-1250

1250-1280

1280-1310

1310-1340

1340-1370

1370-1400

1400-1430

1430-1460

1460-1490

1490-1500

1520-1550

1550-1580

1007

quartz grains, clear, sub angular to sounded, medium to
coarse and limonitic stained, coarse to granular,
Siltstone, light green only, very slightly calcareous,
very argillaceous (acid action, oxidize to light brown).

skeletal limp grain limestone.

Trace quartz grains limonitic staining

Trace siltstone as above

Trace marl, light grey with grains of carbonate and very

fine quartz speckled with very fine black specks (glauconite?).

skeletal grain limestone, white to light grey.
Trace marl as above.

Trace siltstone as above.

Trace quartz grains as above.

100% skeletal and grain limestone becoming very argillaceous (muddy)

giving a light to medium grey colour.
Trace marl as above.
Trace quartz as above.

1007 skeletal limestone and grain limestone, argilhceous as above,

90%

5-10%

1007

1007%

100%

100%

100%

1007%

70%
30%

light grey speckled with white CO, gmains and black to dark
grey limestone fragments. Large %ragments of fossils as
previously.

Trace quartz grains, clear, sub angular to angular, medium
and rounded coarse to granular limonitic stained quartz,

skeletal debris and aggragates of argillaceous lump limestone
(light grey) as above. .

quartz, as above, fine to medium, rounded to sub angular, clear
and limonitic stained quartz, rounded to coarse to granular.

skeletal - grain limestone, as above.

light grey, argillaceous with disseminated, fine to very fine
gxaxned grains of dark grey limestone? Trace carbonate.
Trace - quartz sand, rounded to well rounded, coarse grained
to granular, in part limonitic stained.

light grey skeletal grain limestone, very argillaceous,
silty, very finely sandy in part, finely granular, lumpy
texture, slightly glauconitic. Porosity poor, permeability
nil, slight min. fluorescence.

skeletal grain limestone, light grey argillaceous, silty in

part. Speckled with black grains (glauconite and
dark grey limestone. Trace quartz grains, clear and orange
as above,

skeletal material, much less prominent. Aggregate of grain
limestome, very argillaceous, glauconitic and carbonaceous?
grains of CO, are very fine to fine, white to light grey.
Trace of marl, soft-puggy, light grey, slightly silty,
glauconitic.

Very argillaceous, slightly silty, granular, limestone,
fossiliferous, material becoming minor as above, glauconite
carbonaceous. Trace marl as above.

(Mineral fluorescence only).

Very argillaceous granular limestone, slightly silty in part.
as above, trace marl as above.

As above, granular, aggregates of limestone, very argillaceous,
slightly glauconitic, speckled in part white clear calcite

but predominantly light grey to buff. Trace marl, slightly
silty as above. Trace quartz, medium grained, orange & clear.

As above
Trace marl, Trace quartz,

grain limestone, as above, becoming more argillaceous.

marl, soft, puggy, light grey, slightly silty, speckled with

glanconite and/av mravhaecen . -



.1580—1610 70% granular limestone as above, slightly silty in part.
30% 30% marl, light grey to buff, soft, puggy, slightly silty,
has speckled look due to silt and glauconite and dark to black
grains (very fine).

1610-1640 50% grain limestone as above.
50% marl, light grey to buff to light greey, soft, speckled
with silty CO3 and glauconite as above (very fine grained).

1640-1670 70% As above, grain limestone, minor fossil. debris only.
30% marl, as above.
Trace quartz, clear and orange limonitic stain.

1670-1700 70% granular limestone aggregates as above.
30% marl, light grey to buff green, soft, speckled with silt,
carbonate, glauconite, and carbonaceous ?? material,.
Trace quartz clear, rounded to sub angular, orange limonite

stained.
1700-1730 70% grain limestone as above, slightly fossiliferous, only
fragments.
30% marl as above.
1730-1760 50% grain limestone, argillaceous, light grey, speckled with

glauconite and dark grey limestone plates, fossiliferous,
fragments, minor.

50% marl, as above.
Trace sand grains as above.

1760~1790 80% marl, light grey to buff to green, slightly silty, speckled with
dark coloured grains, glauconitic, carbonaceous.
20% granular limestone as above.

Trace quartz grains.

1790-1820 80% marl, as above. )
207% skeletal and granular limestone, fossiliferous fragments,
more common in this sample.
Trace quartz grains, clean and orange coloured.

1820-1850 70% granular limestone as above.
30% marl, light grey buff to pale green, speckled with finely
disseminated silty glauconite and carbonate.
Trace quartz as above.

1850-1880 70% granular limestone, very silty, argillaceous with occasional
medium sub angular quartz grains.
30% marl, as above.

Trace quartz grains, free, as above.

1880-1910 60% granular limestone as above.
407% marl, as above, light grey to white and finely disseminated
silt, glauconite speckled.
Trace of quartz grains, clear, milky and orange appearance.

1910-1940 50% Marl, as above, light grey, sporadically dispersed, very fine
silt and glauconite. Some quartz grains, medium, sub angular
are found embedded in marl.

50% argillaceous, limestone as above, more argillaceous silty th@n

previously, glauconitic (Foraminifera are abundant) and mica
accessories. Trace quartz grains as above.

1940-1970 60% marl, as above.
407% argillaceous granular limestone. Trace quartz grains (forams).
1970-2000 407% marl, light grey to green, silty, glauconitic, black
speckled texture
60% granular limestone as above, very argillaceous, slightly

glauconitic, slightly micaceous (forams common).

2000-2030 50% marl, light grey to grey green, sparsely glauconitic
in part silty and very sinely sandy. Exceedingly fine black
insoluble residue.
50% limestone, light grey skeletal, very argillaceous, very fine

orainod ernarm T AT o



2030-2060
2060-2090

2090-~2120
2120-2150

2150-2180

2180-2210

2210-2240

2240-2270

2270-2300
2300-2330

2330-2360

2360-2390

2390-2420

2420-2450

2450-2480

2480-2510

2510-2540

60%
407

80%
20%

100%
100%

90%
10%

90%
10%

very finely sandy with moderately abundant bryozoa and foram
skeletal debris.

Trace rounded to sub rounded coarse grained quartz sand
foram and bryozoa debris.

marl, as above.
skeletal grain limestone, as above.

marl
limestone, very argillaceous, skeletal, grain - as above.

marl, as above.
marl.

marl,

calcareous skeletal debris, and loose calcite fragments,
fluorescence yellow to blue-white, no cut.

Trace sub rounded to rounded, medium to coarse grained
quartz sand. '

marl.

skeletal debris and calcite, as above.

90% marl as above.

10%

90%
10%

100%

1007

skeletal debris and white opaque to light brown calcite frag-
ments.

Light grey to greey-green, in part silty, sparsely glauconitic,
sparsely micromicaceous, fossiliferous, very fine (unresolvable)
black insoluble residue.

marl, as above.

KKEXXKAXXABKX light grey to grey-green, skeletal, fine to

very fine grained limestone, very argillaceous, very sparsely
glauconitic, rarely micromicaceous, with very fine carbonaceous
debris (flecks).

Trace sub angular to rounded medium to coarse grained quartz
sand and calcareous skeletal debris and frag., as above.

marl, as above. Trace limestone, skeletal debris
to rounded coarse grained quartz sand, as above, also trace
black to dark brown carbonaceous material.

marl, as above.
Traces limestone, skeletal debris, quartz sand and carbonaceous
material, as above.

100% marl, as above.

80%
20%

90%
10%

90%
10%

80%
20%

70%
30%

50%

marl as above.

limestone, light grey to grey-white, very argillaceous,
skeletal, fine grained, trace glauconite and carbonate,
lumpy texture in part.

Trace calcareous fragments to skeletal debris, sub angular
to rounded, coarse grained quartz sand.

marl, as above.
limestone, as above.
Traces, as above black carbonate materaal.

marl as above

limestone, light grey to grey-white, argillaceous, skeletal
grain, sparsely carbonaceous and glauconitic in part silty.
Traces as above.

marl as above.
limestone as abowe.
Traces, as above.

As above
marl

limestone

marl



grey, rounded limestone - skeletal fine - gran.

’ sparsely glauconitic to carbonaceous, in part silty. Trace mm.
Well cemented, with calcite (sparry). Dense. No permeability.
Moderately hard to friable (depending on cement content).

Traces as above.

2540-2570 60% marl as _above.
407 limestone, as above,
2570-2600 40% marl as above.
60% limestone as above.
2600-2630 30% marl ) _ limestone; light grey to grey-white, slightly
70% limestone ) glauconitic, skeletal grain limestone, as above.
2630-2660 70% marl ) _ dense, well calc. cement, moderately hard, with
30% limestone ) dark grey limestone -
2660-2690 70% marl as above.

30% granular limestone, slightly skeletal, light grey,
slightly argillaceous, hard consolidated. Trace quartz
grains, rounded to sub rounded, medium to coarse, clear X¥A
to milky. :
Trace sandstone, medium grained, sub angular, black
calcareous, evenly textured, very little matbix (no show)
Porosity low, permeability low. Foraminifera common,
occasional bryozoa and lamellibranchia fragements,

2690-2720 80% marl, as above.
20% limestone, granular, slightly skeletal, light grey,
mottled look due to black and dark grey grains.
Trace quartz grains, clear and milky free.

2720-2750 70% marl, as above.
30% limestone, as above, light grey to brown, slightly argillaceous,
(varying amount) hard, (relatively).
Trace quartz grains, as above. Forams, common (Bulinindae, Retal
Rotalia, Textularia).

2750-2780 90% marl, as above.
10% limestone, granular, slightly skeletal, argillaceous, slightly
silty, Trace quartz grains. XEX¥HX Forams, lamellibrachia,
bryozoa, fragments common.

2780-2810 80% marl, as above.
20% granular, limestone light grey, very argillaceous.
Trace quartz grains, as above. Skeletal debris, rare.

2810-2840 90% marl, light grey to buff, slightly silty, glauconitic,
black speckled ( residue).
1 10% limestone, granular, light grey with dark grey mottling,

slightly silty, rere foss. skeletal fragments.
Rare foss. debris. Abundant quartz grains, sub rounded to
rounddd, medium to coarse grained milky clear and limonitic

stained.
2840-2870 90% marl as above.
10% granular limestone, light grey to dark grey mottling
(due to gran). Rare foss. fragments quartz grains.
2870-2900 80% marl, as aone, light grey to buff, slightly silty,

20% granular limestone, light grey to dark grey, slightly
silty, glauconit8c.
Rare foss. fragments and quartz grains.

2900-2930 60% marl as above.
40% granular limestone
Foram common foss, fragments rare.
quartz grains.

2930-2960 90% marl as above
10% granular limestone as above. TForams common.



‘960—2990

2990-3020

3020-3050

3050-3080

3080-3110

3110-3140

3140-3170

3170-3200

3200-3230

3230-3260

3260-3290

407%

90%
107%

60%
30%
10%

60%
30%

10%

80%

20%

50%

207

10%

marl as -above.
granular limestone as above,
Trace foss. debris and quartz.

marl as above.

granular limestone, some have large amounts of glauconite.
Mudstone; light to olive medium green, spotted with dense
insuluble grains, only very slightly calcareous, slightly
silty in part. Action of acid causes dark to light brown
colour. Moderately consolidated.

Occasional quartz grains as above.

marl as above.

granular limestone, light mk to medium grey, clusters of
glauconite, common. Slightly silty, sandy in part.
Mudstone; as above.

Foss. fragments and quartz grains rare.

marl

limestone, very argillaceous, glauconitic, granular texture.
Trace mudstone.

Trace quartz grains as above. Foram, bryozoa, lamell, frag-
ments common.

marl as above.
granular limestone, light grey with clusters and sporadically
dispersed glauconitic grains,.slightly silty, very argillaceous.

Mudstone; olive green to light medium brown, very slightly
calcareous, slightly silty, glauconitic (acid turns green
to brown by ox.) moderately consolidated. Minor quartz

to fossil fragments,

6-% marl as above.

20%
20%

60%

30%
10%

70%

30%

60%

30%
107%

80%

20%

40%
30%
307,

granular limestone.
mudstone as above. Rare foss. fxagem fragments and quartz
grains.

Mudstone, light to olive green, very slightly calcareous,
slightly silty, dispersed glauconite as very fine grains,
moderately consolidated.

marl as above.

limestone, granular, very glauconitic. Minor skeletal debris.
Some of which are pyritized.

Trace of micritic limestone, dark grey, hard, well consolidated.

Mudstone, as above, very thin laminae of dark brown coloured
mudstone, probably ox. layers of the olive green.

marl as above.

Trace dark grey to dark brown micritic limestone, very
argillaceous, slightly dolomitic. Hard, angular, fracture
edges.

Trace granular limestone.

Mudstone, as above, light green to olive, some dark brown sli-
ghtly argillaceous type.

marl as above

granular limestone.

Trace dark brown dolomitic limestone, as above.

Minor skeletal debris and free quartz grains.

mudstone, light green (olive) predominant - minor
dark brown laminae.

marl, offwhite to light grey as above, move consolidated.
Trace granular limestone, light grey to white, becoming
comsolidated.

Minor foss. fragments, formms abundant

mudstone as above.

marl as above.
granular limestone as above. Foss. debris and quartz grains.



3290-3220

10%

3320-3250

3350-3380

3380-3410

3410-3440

3440-3470

3470-3500

3500-3530

3530-3550

Trip Sample

90% granular limestone, light grey to buff, mottled (dark grey
flecks), clusters and disseminated grains of glauconite
slightly silty, very argillaceous, moderately consolidated.

- ( Trace marl as above

( Trace mudstone, light green to olive.
( Fossil debris and quartz grains.

100% granular limestone, light grey to variable amounts of
glauconite. Predominance of aggregates without glauconite
grains, very argillaceous, slightly silty with/very fine
black insoluble grains. (in part)
Trace marl as above.

90% granular limestone, as above, very glauconitic in part
generally contained in the coarser grained aggregates,
slightly silty, sandy, non glauconitic are finer grained
insuluble black specks.

10% marl as above
Mudstone - rare
Fossil debris and foram
Quartz grains as above.

90% granular limestone, as above, less glauconitic, than
above '

10% mudstone, light green to olive, very slightly calcareous,
slightly silty in part. Slightly glaucomitic, fairly
well indurated.

Foraminifera common ( - mainly)
Free quartz grains rare as above.

60% granular limestone as above.

30% marl as above, more siltier.

10% mudstone 'as above, more calcareous.

Fossil debris common quartz grains, bryozoa fragments
forams, lamellibrachia.

70% granular limestone as above, sparsely glauconitic,
moderately hard.

40% marl, as above, soft not quite as puggy, becoming more
indurated.

50% marl as above

50% granular limestone, as above (rare glauconite).

Trace mudstone, as above,
Forams, quartz common.

80% granular limestone, as above.

20% marl as above.

Trace forams, minor amounts quartz sand.

80% marl

20% granular limestone as above.

(Case & log Hole ).

Trace forams, quartz grains as above.



SAMPLE DESCRIPTIONS

3590-3620 100%  calcareous mudstone; light green, silty in part.
Trace limestone; light grey, argillaceous,
skeletal f-grain, very glauconitic, moderately
hard, dense, rounded to sub rounded coarse
grained quartz sand.

Trace sandstone; light yellow brown, medium
to coarse grained, sub angular to rounded,
consisting of clear to black (chert)? quartz
grains in a dense siliceous cement, hard,

no porosity or permeability.

3620-3650 Mudstone; grey-green,(light brown on 'exposed' faces)
slightly calcareous, silty, dark brown oil staining
good cut. Trace 1imestqne and quartz sand as above.

3650-3680 Mudstone as above.
Trace limestone and sand as above.

3680-3710 ‘ Mudstone, as above. grey green (light brown on exposed
faces), sparsely carbonaceous, possible trace of
micro mica.

Trace limestone and rounded to sub rounded q artz
sand and sandstone.

3710-3740 Mudstone as above.

3740-3770 Limestone, buff, very argillaceous, skeletal
micritic glauconitic, slightly carbonaceous in
part, dense, hard.

3770-3800 TRIP SAMPLE - very contaminated.
100% Limestone, light brown, very argillaceous, glauconitic,
grains, partly micritic, to granular, very fine grained.

Heavily contaminated with pipe-dope, fluorescence,
dull yellow brown).

Dense, relatively hard, slightly fossiliferous,
(forams gk test only).

3800-3830 Limestone, light grey-brown, very argillaceous, very fine
grained, glauconitic, slightly fossiliferous as above.
Minor black carbonaceous? flecks. Scattered crystals
of calcite, elongate to columnar, clear. fractured.

3830-3860 Limestone, light grey, to dirty grey, very argillaceous,
(almost becoming a harl) 50% CO3 = 507 arg. mat).
Grains of glauconite common. Irdn shavings common.

3860-3890 100% Marl, or very argillaceous limestone, as above
dirty grey, very argillaceous glauconitic, very fine
grained, slightly fossiliferous, well compacted,
moderately hard. Occurs as chips and thin plates,
pyritic - large concretions.

Trace siltstone, light grey, very argillaceous,
slightly calcareous, no porosity or permeability,
fluorescence slightly cut, due to spots of :
dark brown pipe dope).

3890-3920 907% Mudstone, light green, slightly glauconitic, soft,
slightly silty in part, sparsely disseminated,
carbonaceous (?), fragments pipe dope staining common,
dark brown covering, Very slightly calcareous, ax
acid oxide to brown colour.



3920-

T.D. ~ 3931
BIT CHANGE

3920-3950

trip sample

3950-3980

3980-4010

4010-4040

4040-4070

4070-4100

4100-4130

4130-4160

4160-4190

4190-4220

4220-4250

10%

very argillaceous limestone as above.

Trace sandstone, coarse grained, well cemented,
lateritic, very marked, yellow fluorescence
Bith immediate light blue cut (pipe dope -
unaccompanied by gas rock).

Occasional coarse quartz (rounded) grains.

100%

100%

100%

90%

10%

100%

100%

100%

1007%

100%

100%

Limestone, light brown, very argillaceous,
disseminated grains of very fine glauconite
muscovite, well compacted hard.

Trace of very coarse grained quartz.

(Marl ?) Limestone, buff to light grey, some
light green, very argillaceous, micritic and
granular in part. Disseminated fine to very
fine grained glauconite, hard, well compacted,
Minor scattered medium to coarse grained quartz
sub rounded.

Limestone - Marl ? - as above. very argillaceous,
granular to micritic.
Trace mudstone, dark brown, finely laminated, micaceous.

Limestone, very argillaceus, light grey to buff,
glauconitic, disseminated specks, hard (thin flakey
cuttings), micritic _

Mudstone, light green, calcareous, outer surfaces
brown coloured action of acid ox - brown. Moderately
compaded, softer than limestone.

Limestone, as above, lighter colour, clear
equidimensional and elongate, CO3 = grains in a
micritic matrix. Appearance of coarse crystalline
CO3 = as in veins.

Trace mudstone, as above.

Limestoe, as above (foram tests probable). Trace

mudstone as above.

Limestone, as above, tending to become more granular
(equidimensional calcite grains, clear to light

grey brown) , very argillaceous, glauconitic,
slightly pyritic, hard, relatively well compacted,
slightly foss8liferous, Trace mudstone, as above.

Limestone as above.
Trace mudstone, as above,

As above.

Limestone, light grey, very argillaceous, micritic,
to very fine grained, sparsely glauconitic, and
carbonaceous, sparsely fossiliferous, moderately hard
and dens.e

Limestone, as above, 2 types prevalent -

(1) hard dense micritic - tends to be light grey
to buff.

(2) more granular type, softer, less consolidated
than above.

Slightly fossiliferous, globeringina tests common.



New Bit - 4280

4250-4280

4280-4310

4310-4340
4340-4370

4370-4400

4400-4430
4430-4460

4460-4490
4490-4520
4520-4550

4550-4580

4580-4610

4610-4640

4640-4670

4670-4700

4700-4730

4730-4760

Trip
Ewell and Frew doing mud check
Rotary table overheating.

Trip sample
Limestone, as above.
Trace loose coarse-very coarse sub rounded
quartz grains.
Trace mudstone and marl.

Twist off - fished for 24 hours.
Recovered collars and bit and overshot
after milling.

100% Limestone,
light to medium grey, very argillaceous, disseminated,
very fine, glauconite, micritic and slightly
g;anular in part. Dense, relat e1 hard.
R S A LA YO finfo s QB o, *"Mﬁ“zmzé
Limestone, as above. Hard ChlpS occurring as thin
plates.

Limestone, as above, sparsely glauconitic,
sparsely carbonaceous and fossiliferous.

Limestone, as above.

light grey, very argillaceous, micritic to very fine
grained, sparsely glauconitic to carbonaceous,
sparsely fossiliferous (pyritic foram.)

Limestone, as above, possibly grading in part to a
sparsely fossiliferous, calcareous mudstone.

Limestone, as above, very sparsely micritic, very sparsely
glauconitic.

Limestone, as above, badly contaminated with dope.
As above.
As above,

Limestone, light grey to buff, micritic, to very finely
granular, very argillaceous, disseminated, cafbonaceous
grains, very fine grained, some chips show clear grains
of calcite in a micritic matrix. Foraminifera rare,

- globergerina, bragena.

As above.

Limestone, as above, fiossibly grading in part to
calcareous mudstone, together with alum, iron, paper,
paint, plastic wood, rope, dope.

Limestone, as above.
Trace mudstone, dark grey to brown, slightly calcareous,
carbonaceous specks,

Limestone, as above.
Trace mudstone, dark grey, calcareous, slightly
carbonaceous, soft, poorly compacted.

807 Limestone as above

20% Mudstone,. very calcaeeous, dark grey., to grey-green,
soft, crumblings, slightly fossiliferous,
forams globeringina, rotalides, tests generally
pyritized internally.

70% limestone, /7
30% mudstone, as above. T DLG-TRO — New B

Y’



4760-4790 60%
407
4790-4820 407
60%

pipe dope, rubber,
metal, common

additions.
4820-4850 70%
30%
4850-4880 807
20%
4880-4910 100%
Washed
4910-4940 80%
20%
4940-4970 80%
20%
4970-5000 40%
607
5000-5010 50%
50%
5010-5020 50%
5020-5030 50%
50%
5030-5040 60%

407

Limestone as above.
Mudstone, medium grey to grey green, calcaemeous,
slightly fossiliferous, forams, soft,crumbdy.

Limestone, as above :

Mudstone, as above, slightly micro micaceous.

Some of it appears as thinly laminated, dark grey and buf!
mudstone, evenly bedded, calcareous, slightly
glauconit8c, micritic, slightly fossiliferous,
globeringina (poreallaneous, tostate-).

Limestone, light grey to off white, very argillaceous,
speckled with fine grained glauconite, carbonaceous
material, hard, dense, some - easily.
Mudstone, as above, light grey to grey green,
calcareous, slightly micro micaceous, slightly
glauconitic, sparsely fossiliferous (forams, globos,
predominate) , soft, mumhi crumbly.

Limestone, as above.
Mudstone, medium grey to grey-green, as above.

Limestone, light grey to medium grey-green, very
argillaceous, micritic to very fine grained,
sparsely glauconitic, with finely disseminated
carbonaceous grains, rarely micro micaceous,
moderately hard. Trace mudstone as above.

out bumper sub and D.C. X-over sub.

Limestone as above.
Mudstone, as above.

Limestone, as above, hard.

mudstone, light grey-green, calcareous, slightly
glauconitic, fossiliferous (forams predominantly
globogerina). Soft, crumbly, sparsely micro
micaceous in part only.

Limestone, as above,

Mudstone, light grey-green to buff, slightly
glauconitic, calcareous, pyritized, fossiliferous,
forams, disseminated carbonaceous material, soft ,
crumbly.

Limestone as above.
Mudstone, as above, calcareous, pyritized, fossiliferous
forams abundant in the dark grey to green type.
Occasional coarse, argillaceous quartz grains
also one or two chips of dark brown to chocolate
slightly calcareous mudstone.

Limestone, light grey to off white, very argillaceous,
slightly glauconitic, disseminated carbonaceous grains,
micritic to very fine granular, hard to friable.

as above.
50% mudstone, as abowue.

Limestone as above.

Mudstone, as above,

Interbedded mudstone and limestone thinly laminated
and gradational into each other.

Limestone, light grey to off white, very fine

granular to micritic, slightly argillaceous, occasional
sparsely glauconite, disseminated carbonaceous specks,
sparsely pyritic in part.

Mudstone, as above, light to dark grey-green, calcareous,
slightly micro micritic, fossiliferous, pyritized.



5040-5050

5050-5060

5060-5070

5070-5080

5080~5090

5090-5100

5100-5130

5130-5140

5140-5150

5150-5160

5160-5170

5170-5180

5180-5190

5190-5200

5200-5210

5240-5250

60%
40%

80%
20%

70%
30%
807%
20%

80%
20%

70%
30%

80%
20%

60%
40%

407%

40%
20%

30%

20%
50%
30%

30%

607%

20%
20%

90%
107%

70%
10%

10%
10%

60%
30%

103

Limestone, as above,
Mudstone, as above.

Limestone as above.
Mudstone as above.

Limestone, as above.
Mudstone, as abvoe.

Dull yellow mineral fluorescence, mmk no cut.

Limestone, as above.
Mudstone as above,

limestone as above.
Mudstone as above.

Limestone, as above -
mudstone, as abowe.

As above.

Limestone, as above.

‘Mudstone, as above.

Limestone, argillaceous, micritic, fine grained, as above.
Mudstone, as above.

Limestone, argillaceous, micritic, as above.
Mudstone, dark grey, calcareous, fossiliferous.
Limestone, light grey, slightly argillaceous, fine
to medium grained, glauconitic, fossiliferous,
Moderately hard, dense.

Limestone, light grey, argillaceous, micritic, very

fine grained, as above,

Limestone, grey, fine to medium grained, glauconitic,
fossiliferous, sparsely micritic, moderately hard.
Mudstone, dark grey, sparsely glauconitic.

Limestone, grey-white, argillaceous, micritic, very fine
grained. as above.

Limestone, dark grey, slightly argillaceous, fine to
medium grained, glauconitic, fossiliferous, as above.
Mudstone, dark grey, sparsely glauconitic, as above.

Limestone, light grey, argillaceous, micritic, very
fine grained, as above.

Limestome, dark grey, fine to medium grained.
Mudstone, as above.

Limestone, as above.
Mudstone.

Limestone, dark grey, micritic, Massive, dense, hard.
Limestone, very argillaceous, micritic, as above,
splintery fracture.

Mudstone, as above.

Limestone, dark grey, fine to medium grained, as above.

Mudstone, as above.

Limestone, as above, light grey to off white,

very argillaceous, very fine grained, slightly glauconitic
Moderately hard, to crumbly.

Marl, as above, light grey to off white, very soft,

puggy, some appears to be very finely laminated

with disseminated carbonaceous flecks and stringers.
Spotted with clear calcite grains.

Samples becoming very puggy.

5250-5260

40%
50%

Mudstone, as above.
Limestone. as above.



5260-5270

40% Mudstone, grey-green, calcareous, sparsely
glauconitic.

30% Limestone, light grey, very argillaceous, micritic,
as above.

30% Marl, light grey white.

N.B. Probably more marl - washing out.

5270-5280

5280-5290

5290-5300

5300-5310

40% Mudstone, as above.
30% Limestone, as aboue.
30% Marl, as above.
40% Mudstone.
50% Limestone, as above.
10% Marl as above.
20% Marl, as above.
20% Limestone, as above.
607% Mudstone, as above.
50% Mudstone, grey-green, cdlcareous, sparsely pyritic,

fossiliferous, possibly with rare finely disseminated
carbonaceous grains, sparsely glauconitic.

30% Limestone, light grey to grey brown, very argillaceous
micritic to fine grained, sparsely glauconitic,
carbonaceous, fossiliferous, spaxmiy sparsely pyritic,
possibly rare micro micaceous, moderately hard to soft.

Min. fluorescence.

5310-5320

5320~5330

5330-5340

5340-5350

5350-5360

.

5360-5370

5370-5380

5380-5390

5390-5400

5400-5410

20% Marl, light grey to grey-white.
60% Mudstone
30% limestone, yellow min. fluorescence.
10% Marl.
607% Mudstone, as above
30% Marl
10% Limestone, yellow min. fluorescence - no cut.
80% Mudstone
20% Limestone.
60% Mudstone.
407% Limestone.
30% Mudstone.
30% Limestone, very argillaceous, micritic, as above.

40% Limestone, light brown, slightly argillaceous, very
i P . . .
»* "~ fine to cryptocrystalline, trace glauconite, and
fossiliferous, dense, hard, hellow min. fluorescence.
vitreous lustre.

30% Limestone, light brown as above.
407 Limestone, very argillaceous, micritic, as above.
30% Mudstone, as above.

Trace marl, as above.

50% Limestone, grey-white, very argillaceous, micritic, very
fine grained, sparsely glauconitic, carbonaceous,
ipegihitifexnusy fossiliferous, and sparsely pyritic.
Moderately hard, soft.

10% Limestone, light brown, cryptocrystalline, as above.
407 Mudstone, grey-brown, as above.

70% Limestone, as above, very argillaceous, micritic.
30% Mudstone, as above.,

Trace sub rounded granular quartz sadd/

60% Limestone, light grey to light grey-brown, very arg.
micritic, as above.
407 Mudstone, light grey-brown, grey-green, as above,

Trace light brown cryptocrystalline limestone, as above.

30% Limestone, very argillaceous, micritic, as above.
30% Mudstone, as above.
40% Marlv, grev-white, to light grev.



5410-5420

5420-5430

5430-5440

5440-5450

TD 5450

80%
20%

75%
25%

80%
20%

As above.

Marl, light grey
Limestone.
Trace mudstone, as above.

Marl

Limestone, as above.

Trace mudstone and light brown cryptocrystalline
limestone.

Marl
Limestone.




KINGFISH A-1

May 10.

5450-5460

5460-5470

5470-5480

5480-5490

5490-5500

5500-5510

5510-5520

5520-5530

5530-5540

5540-5550

5550-5560

5560-5570

5570-5580

5580-5590

5590-5600

5600-5610

5610-5620

90%

107%

80%
10%
10%

60%
40%

Contaminated sample - description not meaningful.

Limestone; grey-white, very fine grained, slightly argillaceous,
minor glauconite

Mudstone; grey-green, slightly calcareous, slightly
fossiliferous,

Limestone; light grey-white, very fine grained, slightly
glauconitic,

limestone; tan, fine grained, glauconitic, slightly
argillaceous.

Mudstone; as above.

Limestone; grey white, fine grained.
Marl; grey green, slightly fossiliferous, calcareous,

trace pyrite.

50%
40%
107%
50%
40%
10%
50%
40%
107%
50%
40%
10%

907%

90%

90%

90%

90%

90%

90%

Limestone; grey-white, very fine grained, slightly argillaceous,
fossiliferous, glauconitic (glauconite brown green often
globular, mainly dispersed fine grains) tending friable.

Marl; as above.

Limestone; hard white, micritic, argillaceous laminae common.

As above
As above
As above.

As above
As above
As above.

As above.
As above.
As above.

Limestone; grey, very fine grained, very argillaceous, granular,
no porosity, hard to soft.

Trace of marl and the hard white micritic limestone.
Argillacedus limestone; as above. Still granular, glauconitic,
present as grains.

Trace marl and white limestone (micritic)

Calcite fluorescence in minor amounts.

Argillaceous Limestone; grey to dark grey, granular, fossiliferous

glauconite grains, finely disseminated pyrite. Trace marl

and limestone, (micritie) as above.

Limestone; grey green, very aggillaceous, granular glauconite
grains, generally soft, fine grained, some fossils, trace of
white micritic limestone and reddish brown marl.

Limestone; grey green, very argillaceous etc., as above.
Micritic limestone also in trace white, argillaceous laminae,
very soft.

As above.

Limestone, grey to grey green, very argillaceous, granular
fine grained, glauconite, granular common, moderately hard.
Trace of marl, grey green and the very soft white micritic
limestone.

As above.

Limestone, white to grey green, fine grained, granular,
very argillaceous, glauconite, minor fossils, specks of black

material in gmanular limestone (carbonaceous matter?) noted
in all the argillaceous limestone in sequence. Trace white

micritic limestone.



. 5620-5630 As above.

5630-5640 90% Limestone, white - grey green, granular, fine grained, very
argillaceous, green glauconite grains, moderately hard, grains
of black material present minor fossils. Trace of soft
white micritic limestone showing argillaceous laminae.

5640-5650 Argillaceous limestone, as above. Predominant colour white
to white grey.

5650-5660 100% Limestone; grey, very argillaceous, rare glauconite, veyy
fine grained, almost micritic, (definite decrease in grain
size rxmmpmsmd compared with higher limestones), specks of
black material, minor fossils, moderately hard. :
Traces of limestone which is definitely micritic white with
argillaceous laminae.

5660-5670 90% Limestone, very argillaceous, as above.
10% Limestone; micritic, white less argillaceous than other
limestones, very soft,

5670-5680 As above,

5680-5690 90% Limestone, sub micritic, white to grey green, very minor
pyritization, argillaceous, slightlyxm® fossiliferous, specks
of black material (carbonaceous?), granules of glauconite
(green, bright), no porosity. Also can recognise traces of
definite micritic white limestone which is very soft.

Two changes in limestone - (a) more micritic
(b) Less argillaceous.

5690-5700 100% Limestone, tends to be slightly less micritic in this
interval. Rest as above.

5700-5710 100% Limestone, white grey, sub-micritic to very fine grained,
slightly argillaceous, glauconitic, black specks (looks as
though flakey material), slightly fossiliferous, moderately
hard. Also can distinguish white, micritic soft limestone
traces.

5710-5720 100% Limestone, as above. Tends to have more argillaceous limestone.

5720-5730 1007  Limestone, white to light grey, sub-micritic to very fine
grained, slightly argillaceous, slight fossil, minor glauconite,
moderately hard. Traces of white very soft micritic limestone.

5730-5740 100% Limestone; white to light grey, sub-micritic to very fine
grained, argillaceous (as more coarser grained becomes less
argillaceous) glauconite, fossil, black material, fine grained
material is granular, moderately hard. Micritic limestone,
very soft in traces. Shows laminae of argillaceous material.

5740-5750 100%Z Limestone, white to light grey, micritic to very fine grained,
slightly argillaceous (more argillaceous as less micritic),
rare glauconite &8s green grains, black material common, no
porosity, moderately hard.

5750-5760 100% Limestone, white to light grey, micritic to very fine grained,}
slightly argillaceous, slightly glagconitic, minor fossils,
more argillaceous limestone, tends to be harder.

5760-5770 1007 Limestone, white to grey green, white material tends to be
micritic, grades to grey green colour with increasing grains
size and higher argillaceous content, glauconite, very common large
green grains up to .1 mm diameter, minor foesils, moderately
hard - hard (limestone rich in glauconite is hard and micritic).
No porosity.

5770-5780 100% Limestone, as above.
Glauconite still common,
Forams can be seen (common with glauconite rich areas).



. 5780-5790

5790-5800

5800-5810

5810-5820

5820-5830

" 5830-5840

5840-5850
5850-5860
5860-5870
5870-5880
5880-5890
5890-5900

5900-5910

5910-5920
5920-5930

5930-5940

5940-5950
5950-5960

5960-5970

5970-5980

Limestone, as above.

100%

50%
50%

100%

100%

100%

100%

100%

100%

1007

100%
100%

1007%

100%

100%

100%

100%

Limestone, white to grey green, micritic, slightly argillaceous,
glauconite . still common as large grains, minor pyrite, formms
soft to moderately hard.

As above.

Limestone, white to light grey, variable hardness some
extremely sofe to hard, micritic, extremely soft, white
material may be marl, very rich in purite.
Glauconite absent.
Refine: 50% marl, white, very soft, pyrite rich.
50% limestone, micritic, moderately hard, minor
pyrite, light grey.

Marl, white, very soft, minor pyrite, forams, common
Limestone, white to light grey, moderately hard, minor

glauconite, micritic.

Marl, light grey, very soft, pyrite and forams rare.
Trace limestone, as above.

Marl, as above.

No sample.

Marl, light grey, very soft, pyrite abundant, fine specks"
to coarse grains, minor fossils (forams), trace of light

grey, moderately hard, slightly argillaceous limestone.

Marl, as above.
Trace limestone, as above.

As above -Marl, pyrite still common specks to very coarse
angular grains.

Marl, as above.
Trace of grey, mixkkhgkx slightly argillaceous, limestone.

Marl, as above.
Trace of green glauconite.

Marl, as above.

Marl, as above, pyrite content has decreased.

Marl, as above.

Trace of slightly argillaceous, grey, pyrite limestone.
Calcite fluorescence.

Marl, as above.

Marl, as above.

Marl, white grey, very soft, pyritic, forams,

Trace of slightly argillaceous, fine fine grained, grey,

limestone.

Marl, as above., Trace limestone, as above.



5980-5990

5990-6000

6000-6010
6010-6020
6020-6030

6030-6040

6040-6050

6050-6060

6060-6070

6070-6080

6080-6090

6090-6100

6100-6110

6110-6120

6120-6130

6130-6140

6140-6150

100%

100%

100%

100%

80%
20%

80%
20%

80%

20%

807%
20%

80%
207%

80%
20%

607%

407%

607%
40%

70%

30%

50%

50%

Marl; very soft light grey, pyrite, slightly
fdssiliferous (forams), trace of grey, argillaceous,
very fine grained, slightly pyritic, limestone.
First sample after 1% hour drilling break.

Marl; as above.

Marl; as above.
Pyrite very common, specks to angular fragments
1l mm in diameter.

Marl; as above. : .
Pyrite less common, trace of grey, soft, argillaceous,
very fine grained limestone.

Marl, as above.
20% limestone; as above, plus pyrite grains, very fine.

Marl; as above.

argillaceous marl; as above.

Appears to be a definite increase in amount of
argillaceous marl, could be due to washing out of marl.

Marl; white to light grey, very soft, pyrite, minor as
fine grains, fossils (forams).

Marl, very argillaceous, very fine grained, slightly
glauconitic as green grains, soft, trace very fine pyrite.

Marl; white to light grey, etc., as above.
Marl; very argillaceous, as above (may be more argillaceous
marl?).

Marl; as above (white to light grey)

20% argillaceous marl; soft but not as soft as the
white marl, pyrite as coarse grains, forams common,
very light olive grey.

White marl; as above
Argillaceous marl.

Marl; white to light grey, very soft, slightly pyritéc,
minor forams.

Marl; very argillaceous, soft, more pyrite than

above form, very light grey olive colour. Marked increase
in amount present.

White marl; as above.
Argillaceous marl; definite darkening of colour,
light grey olive, pyritic.

Argillaceous marl; light grey olive, pyritic, glauconite.
present, )

White, very soft marl; as above (could be cavings), traces
of very hard material, slightly calcareous, dolomite
cement in argillaceous %m=max marl.

As above,

As above. Colour of the argillaceous marl very
distinctive - now light grey olive.

As above. White marl dominant in sample 80%.
20% of the argillaceous marl; colour contrast still
distinct.

Marl; white to light grey, very soft, slightly fossil.
(forams), fine speck pyrite

Marl; argillaceous, light olive grey, fine to coarse
pyrite, moderately soft. Trace of very hard, calcareous
material, (dolomite cement ?).



6150-6160

6160-6170

6170-6180

6180-6190

6190-6200

6200-6210

6210-6200

6220-6230
6230-6240

6240-6250
6250-6260
6260-6270
6270-6280
6280-6290
6290-6300
6200-6210

6310-6320

6320-6330

40%
607%

607%

40%

70%
30%

White, very soft marl, as above.

Argillaceous marl, soft, pyritic, solour light grey
olive to a distinct green grey. Colour change may be
due to glauconite but grains cannot be seen, pyritéc
(coarse grains to fine specks).

Argillaceous Imarl, as above. Colour tends to be uniform
light grey olive. .
Soft white marl; as above.

Argillaceous marl; grey olive, pyritic, soft .
Marl; white, very soft, pyritic, fossil (forams which
are often pyritized).

Argillaceous marl becoming more dominant.

907%

10%

907,

90%

90%

907%

1007%

1007%

100%

1007%

100%

Mudstone; grey green, slightly fossiliferous, has flecks of
dark material (carbonaceous ?), very fine pyrite, often
quite green colour but glauconite grains cannot be
discerned, soft.

White, very soft marl;pyritic, fossils (forams quite common)
probably cavings.

Marked change in that argillaceous marl dominant.

As above.
Traces of hard, tan colour min grains, non fluorescent,
calcareous, looks like calcite, loose fragments.

As above. Colour of mudstone mainly medium grey. Tan min
fragments still present, hard, some fluorescence calcareous,
often mixed with round green glauconite grains, probably
calcite. However, these min fragments not common.

Mudstone, light olive grey, soft, slightly calcareous,
pyritic, fossils, carbonaceous flecks.

Trace of soft calcareous white marl.

As above. Mudstone colour tends to be more grey.

As above.

Calcareous mudstone; light ¢ olive grey, as above.
Plus trace white marl, as above.

Mudstone; light olive grey, soft, pyritic, fossil,
calcareous, minor (carbonaceous ?) flecks.
Trace of very soft white fossil marl.

As above, mudstone more pyritic.

Mudstome; as above, dominant colour still light olive
grey, some tends to be green grey.

Mdst. olive grey to brown grey, calcareous, sparse pyrite,

sparse glauconite grains, sparsely fossiliferous,
occasionally dolomitic, soft and firm occasionally.

Mudstone, as above.

Mudstone, as above; occasionally fine carbonaceous
flecks. '

Mudstone, medium olive grey, as above.
Mudstone; medium olive grey, calcareous, fossiliferous

(forams) , pyrite finely disseminated, throughout, soft to
firm, rare carbonaceous flakes.



6330-6340
6340-6350
6350-6360
6360-6370

6370-6380

6380-6390

6390-6400

6400-6410
6410-6420

6420-6430

6430-6440

6440-6450

6450-6460

6460-6470
6470-6480
6480-6490
6490-6500
6500-6510

6510-6520

6520-6530
6530-6540
6540-6550
6550-6560

6560-6570

6570-6580

6580-6590

100%
100%
1007%
1007%

100%

100%

100%

100%
100%

100%

100%

1007%

1007

100%
1007%
1007
100%
100%

100%

1007

100%

1007%

1007,

1007%

Mudstone, as above with traces of white marl cavings.
Mudstone, as above.
Mudstone, as above.
Mudstone, as above,

Mudstone; medium olive grey, calcareous, fossils
(forams), pyritic (very fine fresh grains), flecks
of black carbonaceous material, soft - farm.

Mudstone, as above.

Mudstone; as above, except colour is more variable
from light grey green to medium olive grey.

Mudstone; as above.

Mudstone, as above.

Mudstone; medium olive green, calcareous, pyritic (fine
fresh grains) fossils forams, trace carbonaceous black
material, soft - firm.

Trace of mineral fluorescence, associated with fine
grained, calcareous granular, white material, hard.

Mudstone; as above. still trace of g4anular calcareous
material. :
Mudstone, as above.

Mudstone, as above.
calcareous, trace.

calcite, granular, fluorescence,

Mudstone, as above.
Mudstone, as abowme.

Mudstone, as above. Still trace calcite fluorescence.

Mudstone; as above, trace of some which is light grey green.

Mudstone, as above.

Mudstone, olive grey, calcareous, soft and occasionally

firm, rare finely disseminated pyrite, forams and ¢sTRRco:S -

Trace quartz grains.
Contaminated trip sample.

Contaminated trip sample.
Mudstone, as above.

Contaminated sample, probably 100% mudstoned as above,
occasionally tan colour, fine carbonaceous flecks common,
calcareous.
Contaminated sample. 100% mudstone, as above,

Mudstone, medium dive grey, fossils, trace pyrite finely
disseminated, soft to firm, flecks of carbonaceous
material, calcareous.

Mudstone; as above. Colour variation grey-green,
to medium olive grey only difference.

Mudstone, as above.

Mudstone, as above.



6590-6600

6600-6610

6610-6620
6620-6630
6630-6640
6640-6650

6650~6660

6660-6670

6670-6680
6680-6690

6690-6700

6700-6710

6710-6720
6720-6730

6730-6740

6740~6750
6750-6760

6760-6770

6770-6780

6780-6790
6790-6800

6800-6810

6810-6820
6820-6830

6830-6840

6840-6850

6850-6860

100%

100%

1007%
100%
100%

100%

100%

100%

100%
1007%

100%

100%

100%
100%

100%

100%
1007%

100%

100%

100%
100%

100%

100%
100%

100%

100%

1007

Mudstone; medium olive grey, fossiliferous, slightly
pyritic, finely disseminated grains, firm, slightly
calcareous, traces of black carbonaceous material.

Mudstone, as above. Carbonaceous material more noticeable;
traces of bright green fine grains of glauconite.

Mudstone, as above.

Mudstone, as above.

Mudstone, as above.

Mudstone, as above.

Mudstone, as above.

REXBHEXHEXX colour varies in sample, light olive green

to medium olive grey - grey green, but bulk is medium
olive grey. Sample moderately pyritic, glauconité minor
grains.

Mudstone, grey green to light grey olive, fossiliferous,
firm, slightly pyritic (disseminated grains), very minor
glauconite, trace black carbonaceous material, slightly
calcareous.

Mudstone, as above.

Mudstone, as above.

Mudstone, as above. Content of white, very soft, pyritic,
fossiliferous,marl is increasing in samples 50% now.

Resembles marl higher in sequence. Could be cavings.

Mudstone, as above. Content of marl, as abowe in actual
sample is about 50%. Considered as cavings.

Mudstone, as above. Content of white marl, now 20%.
Mudstone, as above. Marl trace (was cavings most probably).
Mudstone, light green - medium olive grey, firm,
calcareous, slightly pyritic, fossiliferous, traces of
black carbonaceous flecks, glauconite rare.

Mudstone, as above.

Mudstone, as above.

Mudstone, as above.
marl as above.

At least 407 of sample is white soft
Cavings, mudstone, as above. Medium to dark green grey.
Colour definitely appears darker grey.

Mudstone, as above.

Mudstone, as above.

Mudstone, as above.
grains) .

Calcite grains fluoresce (loose

Mudstone, as above.

Mudstone, as above.

Mudstone, grey green - medium olive grey, calcareous,
firm, trace pyrite (fine disseminated grains), fossils,
carbonaceous flecks, splintery.

Mudstone, as above.

Mudstone, as above.



6860-6870
6870-6880
6880-6890
6890-6900
6900-6910
6910—6920
6920-6435u

6940-6950

6950-6960

6960-6970

6970-6980

6980-6990

6990-7000
7010-7020

7020-~7030

7030-7040

7040-7050

7050-7060

7060-7070

7070-7080

7080-7090

Niartes avreainme Weane faam e mean - .

1007%
100%
1007%
100%
1007
100%
100%

90%

10%

90%
10%

90%
10%

907%
107%

90%
107%

80%
20%

80%
207

80%

20%

80%
20%

80%
20%
80%
20%
80%
20%

80%
20,

90%
107

Mudstone, as above,

Mudstone, as above. (heavy sample contains white marl
cavings.)

Mudstone, as above.

Mudstome, as above.

Mudstone, as above.

Mudstome, as above (marl cavings still common).
Mudstone, as above " " " "

Mudstone, light grey to light olive grey,

slightly calcareous, pyritic, mexmxa® occurs as small
t concretions and thin sinuous tube-like traces,
fossiliferous in part, mainly forams, sparsely
disseminated carbonaceous grains, very fine grained,

f relatively firm to crumbly. Fluorescence light blue
to yellow, mineral fluorescence.

Marl, light grey to buff white soft, puggy, (cavings).

Mudstone, as above.
Marl.

Mudstone, as above, fossiliferous, forams, pyritized
internally, Glokeringinas predominant (porellaneous forms)
Marl, as above, soft to crumbly.

Mudstone; as above.
Marl; as above.

Mudstone; as above, abundant aggregates of crystalline
pyrite.
Marl; as above,

Mudstone; as above.
Marl; as above.

Mudstone; as above.
Marl; as above.

Light grey to light olive grey mudstone; slightly
calcareous, rare sparsely disseminated fine angular

to sub angular quartz, pyritic, concretions and thin
elongate stringers, sparsely glauconitic with carbonaceous
in part, abundant foram .tests pred. globigerina.
Relatively indurated and crumbly.

Marl; as above.

Mudstone; as above.
Marl; as above.

Mudstone, as above.
Marl; as above.
Traces of clear angular quartz grains.

Mudstone, as above.
Marl; as above.

Mudstone; as above.
Marl.
Trace coal, black, fibrous, sub resinous to satiny lustre.

As above, in mudstone, evidence of thin, even laminations.
As above.

Trace of medium to coarse, rounded to sub rounded quartz
Trace of coal as above.

Mudstone, as above.

Marl.

Trace coal; trace coal grains, medium to very coarse
sub angular to angular, clear.

-



7090-7100 90% Mudstone, as above.
10% Marl, as above.
Trace coal, trace quartz grains as above.

7100-7110 As above, (
7110-7120 90% Mud stone
10% Marl

Trace coal; trace quartz grains as above.

7120-7130 90% Mudstone, as above.
10% Marl, as abowe.
Trace coal, as above; trace quartz grains, as above.

7130-7140 90% Mudstone, as above.
107 Marl.
Trace coal, as above. Trace quartz grains, as above.

7140-7150 90% Mudstone, as above,.
10% Marl, as above, (cavings) ?
Trace coal and quartz as above.

7150-7160 90% Mudstome, as above.
10% Marl, as above.
Trace coal and quartz as above.

7160-7170 50% Mudstone, as above. '
50% Marl, as above (cavings).
Trace coal, quartz grains, as above. Few aggregates of limestone
- consisting of - grains, very argillaceous.
7170-7180 90% Mudstone, as above.
10% Marl, as above, (cavings ?)

Trace coal, quartz grains, as above.

7180-7190 80% Mudstone.
20% Marl, (cavings ?)
Trace coal.
Trace quartz grains, unusual - rounded grains,

medium to coarse have a patched, mottled surface
appearance. Unusual nature doubtful.

7190-7200 70% Mudstone
30% Marl
Trace quartz grains as above.
Trace coal.
Pyritic concretions and fossil mouhdsfommon. Crinoid
and forams sparsely scattered.

7200-7210 80% Mudstone, light grey to light grey green, calcareous,
very pyritic, (as thin laminae, concretions and
pseudomorph) , slightly glauconitic, fossiliferous,
forams, gastropod, crinoid). Moderately well indurated
to crumbly, slightly tendency to - mainly due
to thin even laminations within mudstone.

20% Marl., as above.
Trace quartz grains, as above.

7210-7220 80% Mudstone as above.
20% Marl, as above, cavings.
Trace clear coarse quartz grains.

7220-7230 80% Mudstone, as above.
20% Marl, as above.
7230-7240 80% Mudstone, as above.
20% Marl, as above.
7240-7250 50% Mudstone, as above, becomes slightly very fine, silty in
part, micro-micaceous, slightly glauconitic, calcareous.
50% Marl, as above.

Trace quartz grains.

7250-7260 As Above.



7260-7270

7270-7280

7280-7290

7290-7300

7300-7310

7310-7320

7320-7330

7330-7340
7340-7350

7350-7360

7360-7370

7370-7380
7380-7390
7390-7400

© 7400-7410

7410-7420

7420-7430

7430-7440

20%

70%
30%

607%
407%
70%

30%

50%
50%

80%
20%
80%
20%
607%
40%

70%
30%

80%
20%

60%

407%

50%

50%

50%
50%

60%
40%

807%
&R7

807%
207

80%
20%
90%
10%
90%

10%

Mudstone
Marl
Trace quartz grains.

Mudstone
Marl.

Mudstone, as above, becoming light brown, slightly
silty in part.

Marl.

Trace quartz grains.

Very poor sample.
Mudstone as above
Marl as above.

Mudstone, medium olive grey to brown grey, calcareous,
authigenic pyritic as above.

Marl, white and pinky, as above

Trace quartz grains.

Mudstone, as above,
Marl cavings

Mudstone, as above, tends to a light brown grey, very
argillaceous, micritic, silty in part.
Marl, as above.

Mudstome, becoming silty in part.
Marl, as above.

Mudstone, as above.
Marl, as above.

Mudstone, predominantly medium grey, becomes slightly
silty in part. i

Marl, as above.

Trace quartz grains.

Trace of coal fragments.

Mudstone, light grey to medium, calcareous, fossiliferous,
(forams) , slightly glauconitic.

gum crumbly to fissile, thinly laminated.

marl, white to light grey, soft, puggy, crumbly.

Mudstone, as above.
Marl, as above.

Mudsfone, as above
Marl as above.

Mudstone, as above.
Marl, as above.

Mudstone, as above.
Marl, as above.

Mudstone, as above.
Marl, as above.
Quartz, very rare in sample.

Mudstone, as above.
Marl, as above.

Mudstone, light grey to light olive grey, calcareous
fossiliferous, slightly pyritic, indurated.

Marl, as above.

Trace of coal, as above.



¢

7440-7450

70%
30%

Mudstone, as above.
Marl, as above.

mmmmmmmemmmemeemcecmeo—o=a POH No.11, T.D. 7458" =-cmomcmmcammemeo

7450-7460

7460-7470

7470-7480

.\‘"

.

7480-7490

7490-7500

7500-7510

Trip sample.

100%

100%

100%

80%
20%

80%
20%

80%
20%

Mudstone; light grey, grey to light olive grey, calcareous,

pyritic, crystalline aggregates and thin strange, fossil (forams)
—slightly glauconitic in part, relatively well indurated to

slightly fossiliferous.

Trace light brown siltstone - slightly cdlcareous,

Trace very argillaceous, very fine sand, slightly calcareous.

Mudstone, as above. Trace siltstone, as above.

Shale, light gr¢ey to medium olive grey, calcareous,
fossiliferous, pyritic, mainly disseminated grains minor
aggregates, slightly glauconitic, indurated. TFlecks ecarbonac-
eous material. Trace siltstone, as above. Marl, white to light
grey, very soft, ragkmgx cavings from higher.

Shale, as above.

Quartz grains, coarse, clear, to milky, frosted, rounded

to sub angular, well sorted, pyrite inclusions, strong light blue
to white fluoresc¢ent cut, Trace, cemented pyrite,

glauconite and quartz grains and trace of argillaceous material.

Mudstone, as above.

Quartz grains.

Clear to frosted surface, well sorted, graine size 1/8" diameter,
white blue-white fluorescent cut. Minor pyrite (inclusions
sub-rounded to rounded.

Mudstone, as above.

Quartz grains, loose, veryfhﬁi?éj to granular well rounded

to sub rounded, well sorted, frosted surfaces, otherwise

clear pyritic, inclusions and as a cementing agent. Trace of
coarse pyritic aggregates somestimes medium to coarse sub-
rounded quartz grains, cemented by pyrite. Cut - white tinted pa
pale blue. Very slow to cut imperceptible dissolution.
Fluorescent - white, localized patches on surface of grains
become very intens.

Trace reddish brown to brown, very argillaceous, dolerite,
aphanitic.




Rul n I 'W—l H" 72 I /, ” / 3

7620~-7630 80% Cavings - calcareous mud.
20% Coarse grained to granule to fine pebbly, rounded
to sub rounded quartz sand - trace bluish white
fluorescence on one or two grains.

7630~7640 80% Cavings
20% Rounded to granular - fine pebbly quartz sand,
no fluorescence.

7640~7650 90% Shale, cavings of Lakes Entrance.
10% Rounded, fine to granular quartz grains, clear
frosted surfaces, minor smokey.

7650-7660 90% Shale, as above.
10% Quartz grains, as above.
7660-~7665 60% Shale cavings, of Lakes Entrance.
407% Sub rounded, coarse to granular quartz grains, as above.

Trace marl, white, very soft, cavings
pyrite, cemented on quartz.

TD - P OH

NB - No.l3

7660-7670 90% Shale cavings of Lakes Entrance.

10% Quartz grains, rounded, granular.
Trace pyrite concretions.

7670-7680 As above. Shale becoming silty in part. Quartz, medium

to granular,

7680-7690 50% Shale, cavings of Lakes Entrance,

N X;Q% Quartz grains, sub rounded, medium to granular,
}Q\.g - Clear to frosted surfaces, trace smokey quartz.
§§ Trace pyrite as inclusions in quartz grains,
"t ? concretions and fine grained coating on quartz
/\& eV grains,
Trace coal.
7690-7700 807 Quartz graims, as above,
20% Shale, catings of Lakes Entrance.
Trace of coal and pyrite, as above.

7700-7710 10% Shale cavings as above,

' 90% Quartz grains, xx fine to granular, sub angular
to well rounded, predominantly coarse grained
size, quartz clear and are frosted on
surfaces. Many fractured grains due to bit action.

7710-7720 10% Cavings.

90% Sand, fine - coarse grained - granular - fine pebbly,
sub rounded to rounded predominantly (coarse grained
- granular).

7720-7730 90% " Quartz grains, fine to granular, sub rounded, clear

- frosted,
10% Shale, as above.
Trace of pyrite and coal.

7730-7740 90% Quartz grains, fine to coarse to granular pebbly.
Sub rounded to sub angular, clear to frosted, trace
smokey pyrite inclusions, mainly coarse grains.

10% Shale, as above,
Trace coal, black, rounded fragments,
pyrite, inclusions and concretions fresh grey.
7740-7750 90% Quartz gmaxXrg®xx grains, as above,

10% Shale, as above.
Trace coal and pwurite.
Trace light brown, laminated, elongate material.
Not identifiable (could be mineral like gypsum).
d Non calcareous, moderate yellow fluoresdence,

- ' 11 .



7750-7760 90% Quartz grains, as above.
10% Shale, as above.
Trace coal, black, laminated, cellular.
Trace pyrite.
Trace white clay as coarse lumps. Minor free
arenaceous forams - rolalids,

7760-7770 90% Quartz grains, as above, disaggregated.
10% Shale, as above, becomes slightly silty in part.
Trace coal fragments.
Trace pyritic concretions with glauconite grains

embedded.
7770-7780 50% Shale, as abowe.
50% Quartz grains, as above.

Trace of pyrite and coal.

7780-7790 407% Shale, medium grey to grey green, calcareous,
slightly fossiliferous, light brown, silty bands,
firm to hard, fissile, trace disseminated pyrite,
fine grains, specks carbonaceous materials, trace
of g e .
607 Quartz, grains, medium to coarse to granular to
pebbly, mainly coarse grained to granular, clear
to frosted surfaces, trace of smokey and r¢s€ quartz,
sub rounded grains, inclusions (pyritic).
Trace coal, pyrite,

7790~7800 80% Shale, as above.
20% Quartz grains, as above (pyrite inclusions very common
in sample).
Trace coal, pyrite,
Trace micritic, brown, argillaceous, hard, dense
limestone.

7800-7810 40% Shale, as above,

60% Quartz grains, coarse granular to pebbly, sub rounded
to rounded, clear to frosted, pyrite ®%xm inclusions
very common,

Trace coal, as above, pyrite inclusions, loose
concretions, finely disseminated grains on quartz,
limestone, as above.

7810-7820 40% Shale, as above.
. 60% sandstone grains, becoming very Ppyritic, as above.
Trace of coal.

7820-7830 607% Shale, as above.
40% Quartz grains, disaggregated, pyrite common as
concretions and cement.

7830-7840 80% Shale, as above.

20% Quartz grains, as above.

7840-7850 90% Shale, medium grey to grey green, calcareous,
slightly fossiliferous, pyritic, sparsely
disseminated, glauconite ai&\sarbonaceous grains.

10% Quartz grains, as above. ~

7850-7860 As above. Trace white clay matrix.,

7860-7870 As above. Trace white clay matrix.

Quartz grains, medium grained to granular, rounded
to sub rounded (many grains fractured by bit).

New Bit No.l4 T.D.7884"
7880-7890 90% Shale, as above.
10% Coarse quartz.

Trace dark brown to golden brown siltstone, finely
laminated with black carbonaceous stringers and dark
brown clear mica, slightly glauconitic.

Trace pyritic concretions, some cementing, fine to
medium, angular to sub angular quartz grains.



7890-7900

7900-7910

7910-7920

7920-7930

7930~7940

7940-7950

90%
10%

40%
30%
207

10%

10%

20%
30%

30%
10%

30%

10%
40%

20%
207%

10%
50%

Shale, as above.

Coarse grained quartz,

Numerous sandstone aggregates, very fine to fine,
angular to sub angular quartz, with numerous
carbonaceous and mica flakes. Very little clay
matrix, slightly pyritic, moderate sorting, firm
to crumbly.

Trace of coal.

Trace of siltstone, as above.

Shale, cavings, as above.

Coarse to granular quartz.

Siltstone, brown, very fine, sandy in part,
generally inter-laminated with very fine to fine
sand, sub angular to angular, carbonaceous and
micaceous.

Sandstone, aggregates.

Trace coal.

Trace of white clay.

Sandstone, grey white, fine to very fine grained,

.angular to sub rounded, generally fairly well sorted,

trace carbonate, k% micrite, trace dark grey lithic
grains, trace to moderately abundant white clay

matrix, moderately hard to friable, porosity godd,
permeability fair.

Siltstone, grey brown, very argillaceous, in part very f
finely sandy, micritic, # carbonaceous, pyritic,

Shale, grey brown, silty, micaceous, carbonaceous,
pyritic,

BHAXXX Calcareous mudstone, cavings _
Quartz sand, ¥ fine to very coarse grained, sub rounded,
to rounded, trace bluish white fluorescence.

Sample very muddy,

Saddstone, as above, B bat becoming very argillaceous
and dirty with -

Siltstone, as above.

Shale, as above.

Sand, as above.

Calcareous mudstone, as above.

" Sandstone, grey brown, silty, argillaceous,

fine to very fine grained, sub angular to sub rounded,
generally fairly well sorted, £ trace mica, carbonate,
pyrite to dark grey lithic grains, moderately hard to
friable. Porosity fair, permeability poor, no =mxkimrgx
show,

Sand, as above, with trace white clay to light brown
argillaceous matrix,

Siltstone, as above.

Mudstone cavings.

Sandstone, as above,

Sand, as above, trace white clay to light brown
argillaceous matrix.

Siltstone, as above.

Cavings.,



7950-7960

7960-7970

7970-7980

7980-7990

7990-8000

8000-8010

8010-8020

20%
30%

107%
40%

60%

40%

50%
50%

70%

30%

70%
20%
10%

70%

20%
10%

80%

20%

*k

bl

Sample very muddy.

Sandstone, as above.

Sand, very fine grained, granular, sub angular
to rounded, associated with light brown,
argillaceous to white clay matrix.

Siltstone, as above.

Calcareous mudstone cavings.

Trace sub rounded carbonaceous grains (coal)
considerable white clay sludge.

Sand binoidal very fine to fine grained to
coarse grained to granular, probably more fine
sand than logged - going thro shakers and sieve.

Quaetz grains, loose, medium to coarse to granular
(mainly coarse to granular) sub rounded clear to
frosted surfaces, pyrite inclusions on surfaces.
Shale, as above.

Trace of sandstone, as above,

Siltstone, as above,

Coal, black, micritic white limestone and pyrite
RERRXERAXRR concretions.

Quartz grains, coarse grained mainly, as above.
Shale, medium grey green, calcareous, firm,
slightly glaucomitic, fossiliferous, pyritic.
Trace sandstone, very fine grained to granular,
sub rounded, micaceous, pyritic, trace white clay,
soft.,

Siltstone, as above.

Limestone, soft white micritic, pyritic,

Dolomite ? light brown, very hard, calcareous,
loose forams seen.

Quartz grains, coarse to granular, mainly with slight
amounts of medium and pebbly, rest as above.

Shale, as above.

Trace of siltstone, as above,

Coal, micritic, limestone, sandstone, as above
Pyrite.

Quartz grains, as above.

Shale, as above,

Coal, very fine grained, aggregate of carbonaceous
material, soft, most¥p probably poor quality coal.
Deep brown black color. Have some true black coal
present. '
Trace sandstone

Limestone

Siltstone

Pyrite (very common as concretions).

Quartz grains, range from fine grained to pebbly.
Mainly medium to granular, marked increase in

fine grained medium material in sample, clear to
frosted. Pyrite very common on surfaces ,
disseminated grains and as inclusions. Sub rounded (
(smaller grains tending sub angular).

Shale, as above,

Sandstone, fine to medium grained, pyritic, slightly
glauconitic, soft, clear to frosted grains, trace

of mica, medium grey colour (mainly due to effect of
pyrite), very minor white clay.

Trace siltstone, as above, limestone, as above
Pyrite concretions.

Quartz grains, fine grained to granular, marked
increase in amount of fine grained to medigm grained
material, Rest as above.

Shale, as above,

Trace micritic limestone, white, very soft, pyritic
(cavings m. p.)

Trace coal, pyrité, siltstone, sandstone.

Quartz grains and shale have been the predominant
constituents of samples with increasing quartz

rvthirh 46 Frnmddimae #a ha mwvwadca fwmccarTae AL o £2 e mun



8020-8030

8030-8040

8040-8050

8050-8060

8060-8070

8070-8080

8080-8090

8090-8100

8100-8110

8110-8120

8120-8130

8130-8140

80%

20%

90%

10%

90%

10%

80%
10%
50%
50%
50%
50%

80%

20%

90%

100%

607%
10%

30%

90%

10%

90%
10%

grain size in deeper samples (probably a feature
of washing).

Quartz grains, predominantly medium to granular,
sub rounded, to rounded,clear to frosted surfaces,
trace smokey and rose quartz pyrite inclusions and
on surfaces of grains.

‘Shale, as above.

Trace coal, pyrite, sandstone, siltstone, limestone
(micritic).

Quartz grains, as above, with trace glauconite,
brown green, very fine grains on surfaces of
quartz grains. Glaucomite commonly associated
with pyrite.

Shale, as above.

Trace coal, pyrite, sandstone.

Quartz grains, medium to coarse to granular mainly
coarse, sub rounded to rounded (rounded more common
in larger grains), clear to frosted surfaces, trace
smokey and rose quartz, Pyrite inclusions and on
surfaces,

Trace glauconite on surfaces of grains.

Shale, as above.

Trace coal, limestone, sandstone.

Quartz grains, as above,
Shale, as above.
Trace coal, pyrite, sandstone, and white soft clay.

Sand, medium grained to granular, rounded to
sub rounded, as above.

Sandstone, light grey to gxgﬁﬁggx, calcareous,
sparsely pyritic to fossiliferous, cavings.

Sand, as above,
Shale/mudstone, as above.

Sand, medium grained to granular, pebbly,
rounded to sub rounded, trace lpyrite and
very black carbonaceous grains, a&s above.
Shale/mudstone, as above.

Sand, as above, with trace pyritic cement.
Trace glauconite.

Sand, as above, with trace pyritic cement,

Trace shale, dark grey brown, carbonaceous, micritic,
sparsely pyritic.

Trace sandstone, grey white, silty, argillaceous,
fine to very fine grained, sub angular to sub rounded
generally fairly well sorted, trace micaceous,
carbonaceous, pyritic, moderately hard to friable,
porosity fair, permeability poor.

Trace siltstone, dark grey brown, very argillaceous,
in part very finely sandy, carbonaceous and micaceous
Trace coal, black, brittle. ;weaqlurlj Crnckared.

Sand, as above.

Coal, black, brittle to resimous lustre,
slightly conchoidal fracture

Shale, dark grey spprown, to dark xk brown,
carbonaceous in part silty, micro micaceous,
with peculiar satin lustre.

Coal, black, brittle, weak conchoidal fracture,
dull lustre, some brown coloured pyritéc.

Loose quartz grains, as above.

Abundant siltstone fragments.

Loose quartz grains, as above,
Siltstone, dark grey brown, very argillaceous,

rerrd 1~ norhAanaranne



8140-8150

8150-8160

8160-8170

8170-8180

8180-8190

8190-8200

8200-8210

8210-8220

607%
407

60%

407

90%

10%

70%
20%
107%

807%

20%

70%

30%

40%

30%

40%

30%1

Loose quartz grains as above.

Shale, equal amounts of shale which looks like
Lakes Entrance cavings and; dark grey shale, carb,
pyritic, soft to firm.

¢ Trace siltstone, as above. Coal, pyrite
concretions, sandstone, very fine grained to
medium, pyritic, clear to frosted grains, Firm.

Quartz grains, as above,
Shale, two types, as above.
Trace siltstone, coal, pyrite, sandstone.

Quartz grains, medium to coarse to granular to
pebbly mainly coarse to granular, sub-angular to
sub rounded, clear to frosted, pyritic inclusions
and on surfaces.

Shale, about equal amounts of Lakes Entrance
cavings and dark grey pyritic, carbonaceiss

‘firm shale. |//va ce Cacl/} Sbna/f?ldn?-r '/6':7 T?é'{'c )

Siltstone .
Quartz grains, as above.
Shale, Lakes Entrance cavings.
White clay.
Trace carbonaceous shale, as above,
siltstone, pyrite, coal.

Quartz grains, as above,

Shale, as above.

Trace dark brown shale, silty in p art, very
carbonaceous.

Trace coal,

Sand, rounded to sub rounded, medium grained

to fine pebbly, predominantly coarse grained to
granular, trace pyrite cement and white clay

matrix.

Olive grey calcareous shale/mudstone cavings.

Trace dark grey to dark grey brown, very carboamacedus
shale, micro micaceous and pyritic, coal, as above
Trace pyrite,

Sand, as above.

(Quartzwacke).

Sandstone, light grey brown, very argillaceous,
very fine to fine grained, sub angular to sub rounded
generally fairly well sorted, micritic (sparsely),
carbonaceous, sparsely glauconitic, moderately hard,
porosity fair, permeability poor.

Calcareous shale/mudstone cavings.

Trace dark grey brown, micro micaceous carbonaceous
shale, with peduliar satin lustre,

Sandstone, light grey, fine to medium grained,

sub angular to rounded, argillaceous, with carb-
onaceous pyritic cement. Hard, poor porosity and
permeability,

Sandstone, grey prown, argillaceous, silty,

fine to very fine grained, sub angular to sub
rounded, generally fairly well sorted, but with trace
scattered sub angular to sub rounded, medium to
coarse grained quartz sand, trace micrite,

carbonate, pyrite, moderately abundant light
brogn, argillaceous and white clay matrix.
Trace glauconite, moderately hard to friable,
Porosity fair, permeability poor,?bk)sortingo7155“”
Sand, medium grained to very coarse grained to
granular, rounded to sub rounded, trace pyrite

cement and white clay matrix.
Olive grey calcareous mudstone/shale cavings, as
above.
Trace sandstone, light grey, very fine to medium
grained, angular to sub rounded, generally poorly
sorted with pyritic cement, as above.

Shale, dark grey brown, micro micaceous, carbonaceous

ae aka -



8220-8230

8230-8240

8240-8250

8220-8260

8260-8270

8270-8280

8280-8290

8290-8300

50%
20%
30%

60%
30%

10%

50%
20%
30%
70%
20%
10%

80%

10%
10%

100%

100%

80%
20%

Sand, as above with white clay and pyritic cement.
Sandstone, as above, grey brown, light grey.
Calcareous mudstone/shale, as above,

Trace coal.

Shale.

Sandstone aggregates, fine grained, sub angular to
angular, moderately well sorted, trace white clay
matrix.

Quartz grains, medium to granular, as above,

Trace pyritic coal.

Shale.

Sandstone aggregates

Quartz grains.

Trace coal pyrite.

Shale, as above.

Sandstone aggregates as above.
Quartz grains, as above.

Trace coal.

Mudstone/shale, medium grey to olive grey,
calcareous, sparsely fossiliferous to pyritic
cavings.

Sand, as above.

Sandstone, as above,

Trace coal.

Mudstone/shale, as above,
Trace sand, and sandstone, as above.

Mudstone/shale, as above, medium grey, calcareous,
in part silty, trace glauconite, pyrite,
fossiliferous, trace sand and sandstone, as above.

Mudstone/shale

Sandstone, aggregate, very fine grained, micaceous
brown, grades into silty micaceous shale.

Trace sand grains.

Trace siltstone.



8300-8330 Samples very poor.
. Shale-Mudstone; light grey brown - as above.
Siltstone and very fine grained Sandstone, as above,

8320-8330 90% Shale-mudstone; light grey brown, fairly well
compacted, silty and occasionally finely sandy.
Carbonaceous, micaceous and pyritic.

10% Siltstone; brown grey, fine, soft, micaceous,
pyritic, carbomnaceous and argillaceous,

Sandstone; loose quartz sand grains, dominantly
coarse to very coarse grained, angular to rounded.
No fluorescence. (

8330-8340 80% Mudstone, as above.
20% Siltstone
Trace loose grains, as above. No fluorescence.

8340-8350 60% Shale-Mudstone
40% Siltstone - grades to fine grained, micaceous
Sandstone, light grey.
Trace loose quartz sand grains, as above.

8350-8360 607 Mudstone
40% Siltstone, as above, grading to fine sandstone, as above.
Trace loose quartz sand grains, as above. No fluorescence.

8360-8370 807% Mudstone
60% Silty sandstone, grey to light grey, very fine grained,
micaceous, carbonaceous, very similar to siltstone, as
above. No fluorescence,
10% Loose quartz sand grains, as above.

8370-8380 10% Shale-Mudstone, as above.
Trace siltstone, and very fine grained sandstone
as previous. '
90% Loose quartz sand grains, clear, transparent and white
coarse to granular, angular to rounded)fractured.

8380-8390 80% Mudstone, light grey brown, to buff, soft, micro micaceous,
. and silty, pyritic,
20% Loose quartz sand grains, as above.
8390-8400 80% Mudstone, as above,
20% Loose quartz sand . grains, as above.

Trace micaceous siltstone and very fine grained sandstone,
as above.

8400-8410 90% Mudstone, light brown grey and light grey,
non fissile, slightly calcareous, fairly well compacted
in part, carbonaceous flecks, grades to siltstone and
fine grained sandstone which is ma micaceous and
carbonaceous '
10% loose quartz sand grains, medium to granule size,
angular to rounded,

8410-8420 80% Mudstone, buff, light brown grey and grey, fairly

' well compacted, sparse finely disseminated pyrite and
relatively abundant thin pyritized fossil impressions
(worms ?); very sparsel carbonaceous flecks.

10% Siltstone, as above, grades into very fine grained
micaceous carbonaceous sandstone.
10% Loose quartz sand grains as above,

Black green mineral associated with quartz grains
(tourmaline ?).



8420-8430

8430-8440

8440-8450

70%
20%
107%

30%
607%
10%

80%
20%

w,

Mudstone, as above.
Siltstone, with very fine grained sandstone as above.
Loose quartz grains.

Mudstone, as above.
Silstsone& with very fine grained sandstone as above.
Loose quartz sand grains.

(Badly caved).

Mudstone, as above.

Siltstone, with very fine grained sandstone, as above.
Trace loose quartz sand grains.
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\ CORE LABORATORIES AUSTRALIA (vic) LTD.
. Petroleum Reservoir Engineering
BRISBANE, AUSTRALIA

19 June, 1967

G.PO. BOX 664K
CABLE: CORELAB

PHONE: Xé{-}i§&
5 3222
r;r',p\!ﬁ;hﬁtr
ESSO STANDARD OIL (AUSTRALIA) LID.,
G. P. O. BOX 4249 fottes 125 )
SYDNEY. N. S. W. PR
S TN 4 I % i ] 9
. Voo tadbriah ]
ATTENTION: MR. A. A. PHILLIPS. S A S R B

SUBJECT: CORE, MUD AND CUTTINGS ANALYSIS, By CoRE+~AD
ESSO KINGFISH A-1 WELL, :
WILDCAT (OFESHORE),
VICTORIA, AUSTRALIA.

‘tlemen;

A CORE LABORATORIES AUSTRALIA combination drill cuttings and core -analysis unit was
on board at the site of the subject well during drilling operations. Normal logging
procedures were followed from 820 feet to the total depth of 8451 feet.

Using standard equipment plus a Programmed Hydrocarbon Detector, the drilling fluid
was monitored continuously for hydrocarbon content and the drill cuttings were
checked at regular intervals for gas and oil content and lithology., A Beckman
Chromatograph capable of detecting carbon dioxide and hydrogen sulphide gases was
also provided on this well. No significant indications of carbon dioxide or .
hydrogen sulphide gas were detected in this well. All core analysis was performed
by conventional procedures. The results of these operations are shown on the
accompanying Grapholog, Coregraph and Core Analysis Results Sheets.

HYDROCARBON SHOWS:
The only significant show in the well occurred in the zone, 7480' - 7600', Good
white fluorescence was detected in loose sand cuttings. These cuttings gave a
‘ir bluish white cut in chloroethene solvent. Gas associated with this show was
nor in quality but very significant in composition as it contained notable
percentages of Methane, Ethane, Propane and Butane;

CORE ANALYSIS:

Analyses of cores No. 1, 2, 3 & 4 indicate probable 0il production from the zone
7531' - 7590'. This is followed by a transition zone down to 7605' and a water
saturated zone below that.

We sincerely appreciate this opportunity to have been of service, and we trust
that the information furnished in this report and during drilling operations has
assisted in the evaluation of this well.

Yours very truly,
CORE LABORATORIES AUSTRALIA (VIC) LTD.

helB alodlhna

JOE B. MC ADAMS,
RESIDENT MANAGER,

X



SR Ry gor,

P e e §

. Esso PrRopuUCTION RESEARCH COMPANY"

Post OFFICE Box 2189

HousTtoN, TExas 77001

PRODUCTION ENGINEERING DIVISION Septenber 15, 1967 )
A. L. HICKS, MANAGER [‘_"_74'_,_;___—« T
Mr. N. Belknap
Esso Standard 0il (Australia) Ltd. ;'*<ft(
Box L2kg, @. P. 0. r‘?x <:/
Sydney, N. S. W. \
Australia

Attention: Mr. M. M. Tongish
Dear Sir: .
"Hydroc rbon Report - Subsurface 0il

Esso Standard 0il (Australia) Ltd.
. Kingfish £-l Well"

Attached are four copies of a report which presents the results of analyses
of subsurface crude oil from the Kingfish A-1 well, in accordance with the
instructions in your letters of June 19 and June 30, 1967.

Items 9 and 10 in your letter of June 19, 1967 requested viscosity measure-
ments of the total sample at 5° F above the pour point, at the pour point,
and at two temperatures below the pour point. Measurements were obtained
at 65° F which is five degrees above the pour point. However, at the pour
point temperature of 60° F, the sample saturated with gas became plastic
and measurements could not be made.

Your letter expressed concern about potential problems in pipelining this
crude, and asked our recommendations for additives to control wax solidifi-
cation and foaming. We are studying this problem now and will forward our
thoughts in a separate letter in a few days.

Very truly yours,

o Y Ottt

GTPyndus:wb R. V., Randall

cc: Producing Coordination
(Mr. M. C. Sons)
Messrs. R. J. Howe
Zeb Mayhew
J. L. Roman (2)
D. M. stewart




PRODUCTION LIBRARY

ESS0 PRODUCTION RESEARCH COMPANY

HYDROCARBON REPORT - SUBSURFACE OIL
ESSO STANDARD OIL (AUSTRALIA) ITD.
KINGFISH A-1 WELL

G. T. Pyndus
W. F. Muzacz
W. F. Donahy
H. W, Faulkner
H. H. Shepherd

Production Engineering Division

September 1967

EPR67-PSO0

CONFIDENTIAL: For use by Esso Standard 0il (Australia) Ltd. only.

Charges for this work are specifically authorized by Esso Standard
0il (Australia) Ltd., and are not covered by production research
agreements with Esso Production Research Company.
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KINGFISH SUBSURFACE OIL, SAMPLE

Source: Esso Standard 0il (Australia) Ltd., Kingfish A-1 Well

Date Taken: June 8, 1967

Sampling Data

Sampling depth (measured total) 7569 ft
Status of well Shut in for 10 hrs
after a 12-hr pro-
duction test

Reservoir Data

Elevation RDB 31 ft

Top of sand T4L5 £t ss

Water-oil contact 7568 ft ss

Original reservoir pressure 3330 psig at 7554 ft ss
Feservoir temperature 210° F at 7554 ft ss
Perforated interval 7553-T7561 ft ss

Saturation Pressure

853 psig at 210° F
543 psig at 65° F

Properties of Samples

Pressure-Volume Relations Table I
Flash Liberation and Differential

Liberation Results Table IT
Comparison of Experimental and

Computed Flash Liberation Results Table II-A
Hydrocarbon Analysis of Subsurface

0il Sample Table III
Viscosity of Reservoir 0il at 210° F Table IV
Viscosity of Reservoir 0il at 65° F .

Pour Point and Wax Content Table V

Residual 0il Viscosity ) Table VI




TABLE I

Pressure-Volume Relations of Subsurface 0il Sample

Source: Esso Standard 0il (Australia) Ltd., Kingfish A-1 Well
Date Taken: June 8, 1967

Temvwerature: 210° F

Py - P
Relative *Y = 7
Pressure Volume p(_E_ - 1)
psig V/Vopt Vop
Looo 0.9635
3500 0.9680 -
3000 0.9729
2500 0.9784
2000 0.9841
1500 0.9907
1000 0.9977
900 0.9993
53 1.0000 -
835 1.0108 1.961
820 1.0203 1.947
800 1.0339 1.918
780 1.0484 1.897
755 1.0682 1.866
730 1.0900 1.83L
700 1.1184 1.807
ghs 1.1812 1.740
590 1.2597 1.67h4
540 1.3516 1.604
490 1.464k2 1.548
465 1.5343 1.513 -
L35 1.6215 1.471 3
410 1.7199 1.448
375 1.8730 1.h04 3
350 2.0030 1.37h
295 2.3761 1.308 -
270 2.6006 1.278 =
2Lo 2.9341 1.243 #
200 3.5L459 1.193 5
175 L.0381 1.175 =
155 L6017 1.140 b
140 5.1035 1.121 3
130 5.5002 1.108 4
Specific Volume at Saturation Pressure = 0.02306 cu ft/1b 2
*Calculated data for use in correcting subsurface oil sample 3
P, = Saturation pressure of sample at 210° F, psia = 868 E
P = Pressure below saturation pressure, psia E
Vt = Two-phase relative volume factor at 210° F and P £

Vpp = Saturation oil relative volume at 210° F and 868 psia (853 psig)
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Flash Liberation and Differential Liberation Results - Subsurface 0il Sample
Source: Esso Standard Oil (Australia) Itd., Kingfish A-1 Well
Date Taken: June 8, 1967
Sampling Conditions: Well shut in 10 hrs after a 12-hr flow test
Properties of Saturated 0il:
‘Temperature, °F 65 210
Saturation Pressure, psig 543 853
Gas Liberation and Shrinkage of 0il:
(Computed Flash)
Gas-0il Ratio: cu. ft. at
60 F_and 14.7 psia/bbl. Residual 0il Residual 0il
Pressure(pl) Temp. Flashed Flashed from Gravity Sp. Gr. Gas
psig °F at p; p; to O °API at 60 F at A0 F (air=1) VR/ V¥
0 85 363 - L7.5 1.231 0.7832
50 85 223 69 Lkg.5 0.9091 0.8194
100 85 177 124 hg.2 0.8060 0.81k41
200 85 _ 122 201 48.6 0.7203 0.803L
Properties of Liberated Gas at Gas-0il Ratio: cu. ft. at 14.7 psia  Residual 0il
Pressure 210 °F and Indicated Pressurex*** and 60°F/bbl. Reservoir 0il at Gravity V**/VS
psig Compressibility, Z Viscosity, cp 853 psig, 210° F °API at 60°F
853 - - : 0 1.0000
692 0.912 0.0130 30 0.9947
528 0.923 0.0127 65 0.9807
382 0.933 0.0122 100 0.9612
2ko 0.94L 0.0113 137 0.9436
115 0.950 0.0099 179 0.9104
0 0.991 0.0057 _ 300 L6.5 0.8313

*Vg, Volume residual oil at O psig, 60°F

Vg, Volume saturated oil at 853 psig, 210° F :
**¥V, Volume saturated o0il at indicated pressure, 210 F

*%%, Determined from calculatcd composition of equilibrium gas

o




‘ TABLE 1T-A .

Comparison of Experimental and Computed Flash Liberation Results .
Subsurface 0il Sample

Source: Esso Standard 0il (Australia) Ltd., Kingfish A-1 Well

Date Teken: June 8, 1967

J e

(Py) Gas-0il Ratio - cu ft/bbl Residual 0il Residual 0il Gravity v
Pressure Temperature Flashed at Py Flashed from P; to 0 °API at 60°F R/ S

psig °F Experimental Computed Experimental Computed Experimental Computed Experimental Computed

0 85 366 363 - - hr.1 Lt1.5 0.7809 0.7832
Experimental gravity of gas in O psig, 85° F flash = 1.245 (air = 1)
Data Used in Flash Calculations
Subsurface 0il Sample K-value Source: NGAA (1957)

Component "Mol % gal/mol Convergence Pressure: 7500 psia
Hydrogen Sulfide - Unad justed Flash Data
Carbon Dioxide 0.10 9.09 .
Nitrogen - Molecular weight of heavier fraction 204
Methane 471 Density of heavier fraction, gm/cc at 60°F 0.8396
Ethane k.57 Specific volume of reservoir fiuid at
Propane 6.93 bubble point and reservoir temperature,
Iso-Butane 2.9k cu. ft./1b. 0.02306
N-Butane 6.93 Mols per barrel ' 2.2hk9

~Tso-Pentane 2.63
N-Pentane 3.66
Hexanes 5.92 15.52
Heptanes 8.35 16.32
Octanes 6.87 17.36
| Nonanes 4,99 18.27

Heavier Fraction 31.40 29.11

Total 100.00




TABLIE IIT

Hydrocarbon Analysis of Subsurface 0il Sample

Source: Esso Standard 0il (Australia) Ltd., Kingfish A-1 Well

Date Taken: June 8, 1967

—

Density
Weight g/cc Molecular

___Component _ Jag _at 60°F Weight
Hydrogen Sulfide -

Carbon Dioxide 0.04

Nitrogen -

Methane 2.18

Ethane 1.27

Propane 2.82

Iso-Butane 1.58

N-Butane 3.72

Iso=-Pentane 1.75

'N-Pentane 2,44 !
Hexanes k.92 0.6948 Q0
Heptanes 7.71 0.7340 100
Octanes 6.98 0.7593 110
Nonanes 5.4k . 0.7739 118
Heavier Fraction 59.15 ' 0.8396 204

Total 100.00
Pentane-Free Fraction 0.8118 155

Orsat Analysis of Gas Liberated at O psig and 75°F

Component Volume %
Hydrocarbons 99.70
Hydrogen Sulfide 0.00
Carbon Dioxide 0.30

Total 100.00




TABLE IV

Viscosity of Reservoir 0il at 210°F

Source: Esso Standard 0il (Australia) Ltd., Kingfish A-1 Well

Date Taken: June 8, 1967

Pressure, psig Viscosity, cp Density, gm/cc
3500 0.341 0.7171
2500 0.318 0.7095
1500 0.292 0.7007
1000 0.281 0.6958

853 = Saturation Pressure 0.280 0.6942
800 0.285 0.6966
600 0.313 0.7056
Loo 0.349 0.7146
200 : 0.394 0.7225
100 0.433 0.7282

0 0.835 0.7327

J
3
I3
E
i




TABLE V

Viscosity of Reservoir 0il at 65° F

Source: Esso Standard 0il (Australia) Ltd., Kingfish A-1 Well

Date Taken: June 8, 1967

Pressure, psig Viscosity, cp Density, gm/cc
2500 1.071 0.7788
2000 1.035 0.7738
1500 0.952 0.7689
1000 0.957 0.7640

800 0.943 0.7620
600 0.929 0.7601
543 = Saturation Pressure 0.926 0.7596
Loo 0.980 0.7682
315 1.026 0.7733
200 1.104 0.7802
105 1.250 0.7859

o% 2.249 0.7922

* Residuel Liquid Pour Point = 60° F
Residual Liquid Wax Content = 13.03 percent by weight
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TABLE VI

Residual Oil Viscosity

Source: Esso Standard 0il (Australia) Ltd., Kingfish A-1 Well c
Date Taken: June 8, 1967

Temperature, °F Viscosity, cp

75 2.0
65 ‘2.3

60 Sample in
plastic state
;
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RzpRESENWHIVE oF:  Crude produced during initial testirg of Well 1-A DATE SAMPLED:

n .<mg';"7sh “Yelad, 1ocaied 50 miies ofFshore in tne UIpp sland ASSAY NO.: 1163
besin porvion oF Bass Strait. Assay run on composite oF "'ive' FILE NO.: SL.7iC-AB.6&7
[i-gqu art schpies air exorassed From eThourna at, request o £sso CARDS:
| Stanaard castern - NManufacturing Depariment. Low Cs/C. content cost center:  2503-200 !
lincicates semple probably weatnered. REPORT 8Y: & o £ e i)
1 . ' J. F. HICKERSOH ;
{ DATA ON CHARGE DATA ON PRCDUCTS
lsraviTY Caps 44,0 | _ o - NAPHTHAS
lsuLFum, . DIETERT 0.13 | VAPOR TENP., TF C5-175 C5-250 Cr-300 Cs-375
{FLASH, OF P.M. RANGE OF CUT, LV% - 0.6-10.5 ]
S,U, VISCOSITY AT 10207 : YIELD, LV% 9.9 | |
£00F ! GRAVITY, CAPI | 79.6 | |
§00F 4 RESEARCH OCTANE NO. 71.0 |
400F | : +1.5 CC TEL ; !
s L +3.0 CC TEL |
v Y DISTILLATION. % MOTOR OCTANE NO. | '
\REID OR PRESSURZ, L5. | 3.2 +1.5 CC TEL |
ipm‘n?, oF ¥ | +3.0cCTEL |
[sALT AS NaCL. PTB ' [REID VAPOR PRESSURE, LB, | i
NEJTRALIZATION VALUE, G854 |SULFUR, %, LAMP 0.0028
5V 320CAREON ANAL. LV — MERCAPTANNO., 1G/100cc. | (.16 — f[ —
| _c::LisuTer | 0.0 % AT 1589F. + LOSS [ ?
L co - 0.1 212° : ,
i ics 0.1 2570
[ NCa 0.4 254°
l_ics 1.1 3029 . f
~Cs 1.6 F.B.P., °F PN A :g
[F1ZACAPTAN NO., MG/100 CC. . LOSS, % i
YZCLOR, SAYBOLT ; . { 3 e8)
o x A—LJ—G‘-—LQ e Bt 2
‘:CDLOR, ROBINSON : i -
- KINGFISH 1
’ . HEAVY NAPHTHAS . KERCSENE & TURBO FUELS
: VAPOR TEMPZRAVLAE, OF :
l ‘ 250375 175-300 | 50-375 375-530 ‘ 365-590 373-430

'RANG CUT, LV% ! 10.5-31.2 | ) ' I 57.7-55.9

IvieLo, Ly ! 20.7 ! 2.7 |
L 5P0INT OF CUT,OF 228 ! — — — l —

[SrRAVITY, O API 57.0 ! | LI |

|RESZARCH OCTANE NO., Caol. N { — ' - | — —

ISJ‘._FU 2, %, LAMP 0.00[!-1 - :.:138 -
l2waiive Poiny, OF 124 139

[{lERCAPTAN HO., MG/i130 CC. — 0.77 - 1.G2 —_

VISCOS.TY, SAY. THZA .C — | |
VISCOSITY, KINZMATIS, w-40%F., CS —_— —_ —_ | -— ‘
FREEZINGPOINT, 9F — _— | |
RIHG HUMBER ] — — |
' BT, SMOKE POINT, Y l
lcoLor, saysoLT —_ — L g et —

liromaTics, Lve, m.s. 8 7.5 7 —_ — — —

; PHTRENES, LV, M. 22 52.4 ’ — — —_— -—
!?Anhrr‘hb LV, .S, e 40.0 — — . — —

LA ROMATICE LV%, Fuin. — L — — —

WWUMINCMETER KO, ) — . — — . -—
IRIFRACTIVEINDER »2:8C — — - —

,:\/!SCOS)TY, KINEMAT 21597, Cs. — L — T ) " DEPT. NAT. RES & ENV




. - ' .
. N

;-:'-:-oo:n;\:: ) . . N . . - . o) e
mizto: - Kingfish A-1, AUS...ALIA ¥

Assay no | 1183 . FiLeno.:  SL.71C-AB.67 INTERMEDIATE ASSAY, PAGE 2
VAF’OR‘PERATURE,% : MIDDLE DISTILLATES ) GAS OILS
430-530 500-5650 650-350 856-1050 1050~
RANGE OF CUT, LV% 55.9-74.6
YIELD, LV 18.7
GRAVITY, °AP] 35.9 ) . : .
REFRACTIVE INDEX, No67°C, : 1.4548
SULFUR, %, DIZTERT - 0.19
ANILINE POINT, OF 170 .
DIESSL INDEX . 61
PO0UR RPOINT, OF - - 40 )
CONRADSON CARBON, % ' -
NITROGEN, WT. % —
4 ROMATIC RINGS, CALC. 9.7
NAPHTHENE RINGS, CALC. ' 24 .8
WET ASH, PPM N1 — — ‘ — - -
AV . el —— — — ——
FE - —_ — - -—
S.U. VISCOSITY AT_100°F. - — 39.8 : - ‘ —_
1309 : —_ —_ .
150 — —_ —
175° — - -
210° ! — T - -
NIUTRALIZATION VALUE D874 | -
~2rcaéptan No., Mg/1G0 cc. 1.20 |
1
VAPOR TEMPERATURE, OF LWAXY LUBEOIL DEWAXED LUBE BOTTOMS __ I CORRELATED DATA
790-1000 BEYOND 1050 | BEYOND §50 PHENOL TREATING
I R4NGE OF CUT, LV% 74 .6-100.0 |cHaracTERISTICS ON
Lvizeo: Lvs - 25.4 o SRR CuT
[cravity, © A 31.8
SULFUR,_ "%, DIETERT : — 0.40 .
LNILINE POINT, OF — . — TREAT V.i.
imizssL inDEX et - | ¢
ls.u. ViSCOSITY AT 100°F —_ — — |. 100
; 13397 i — — — 260
| 15c07 - — 3.4 300
I 175°F - - - V.G.C.
; . 210° 41.6
i S.F. ViSCOSITY AT 1220F - - ' .
i 21900 -_— —
! 275° - —
300° —_— —
i .
i FLASH, “F, €.0.C ’
L.:c\ 3 POINT. OF —_ 110
L VISCOSITY INDEX - -
| NEUTRALIZATION VALUZ Dés4 — 5974
| — B — ——
eTe -, *— — 'y !
{100, 1KS0L. IN 58° NAPH — —_ —_
MITRGGEN, WT. % — —
WET ASH, PPM NI — —_ —
v/ — — —
I
L Fe — — - —
| OLIZNSIS - —
SOFTENING POINT, OF . —_ — ,
PENETRATION AT 77%7 — —
PENTTRATION AT 39.2 OF - -—
{oucTiLiTY AT 7797 _ — . —
[SOLUSLE IN CCla — C

. B AR TR R PP EANE LN T




<

~ Page 3
CRUDE: © Kingfish A-], AUSTRALIA |
ASSAY NO.: 1163 FILE NO.: SL.71C-AB.67
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. . . ) . . d ’ N 2 L
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PALY[IOLOSICAL RIP0«T  OK  ESSO  KINGIISH (A"l;(TB“izl AND

3
<C-1\¥mLp§

The present account includes rzsults of palynological investigations
of samples taken from Bsso Kingfish A-1 well, 7402 feet - 8300 feect,
Esso Kingfish B-1 well, 7480 feet - 7517 feet, and Esso Kingfish G-l
-well, 7655 feet —~ 8260 feet,

Samples examined from Kingfish A-1 well include conventional cores
(7402~43 feet, 7525-601 feet), sidewall cores (7884 ~ 8113 feet) and cuttings
(8000 ~ 8300 feet). lMicrofloras extracted from the core at 7595 -801 fest
and sidewall cores between 7884 feet and.8115 feet are documented in
previous reports (Dettmann 1967a,b). The microfloras, which consist
of land derived forms, include suites (from 7595-601 fect) possessing

characteristics of the Eocene Duplopollis orthotlecichus dssemblage

and a sparse assemblage (at 7934 fect) that may be referable to eitner the

Paleocene Triorites edwardsii Assemblage or to the late Cretaceous - sarly

Tertiary Transition Assemblage. A.subseéuent examination of cuttings
(8000 ~ 8300 feet) confirms that the Paleocene T. edwardsii Assemblege
is represented in sediments at and below 7934 fest, Moreover, the suites
extracted from the horizons between éOOO fee t and 8500 fest include abundant
microplankton and chitinous foramiferal tests, with only =zinor representation
of spore-pollen elements,

Samples from ¥ingZish B-1 well yielded only lerd derived plant

microfossils that form microfloras referable to the Duplopollis orthno-

teichus Assexblzage,
The Kingfish C-1 sediments investigated include horizons, wnich

on microfloral evidence, are attributable to tie Duvlopolliis orthctezicrus

Zone (7855 ~ 8005 feet) and to the Tricrites eivardsii Zone (8237-0 feet),
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Horizons investigated from both zones contain a predominarce of land derived
forms, with occassional microplankton occurring throughout the section.

The microfloral suites obtained from the three well sequences are
documented and discussed below and the age of the sediments is discussed,
Microfloras obtained from approximately age-equivalent sediments are
shown to exhibit considerable variation in both quantitative and qualitative
representation of spores, pollen grains and microplankton. Some of the
variations observed in the microfloras are briefly discussed and the
potential usefulness of certain plant microfossils in tae interpretation -
of palacoenviorments is indicated,

HOTE O NETHODS OF EXTRACTICH

Extraction procedures used in the examination of the sediments
include initial treatment in hydrofluoric acid followea by mineral
separgtion with zinc bromide. Residues were then suvjected to brief
exposure to ultrasonic vibtation (i minute) before mouwting in glycerine
Jelly.

The zinc bromide treatment was found to be unsatifactory for
samples from Kingfish A-1 well, 80CC - 8300 feet since small pyrite
crystgls were esbedded in and/or closely attached to the walls of the
contained plant nmicrofossils, Consequently, the plant micrcfossils
were extracted ©y treatment with hydrofluoric acid followed by

immersion in 507 hydrochloric acid before exposure to ultrascnic vibration.
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MICROPLORAL COWT“HT AND AGE OF SEDIMEHTS
K1n0f1¢h[5— Vel
7

7402, fect, 7422 fzet, and 7433 fest (core samples)
Samples from these levels failed to yield spores, pollen grains;.
of nicroplankton,

7595-98 feet and 7592-601 fest (core samples)

The microfloras which are composed of spores and pollen grains

are documented by Detimann (1967a) wno referred them to the Eocene

- Duplopollis orthoteichus Assemblage,

7884 fect, 7934 fcet, and 8113 feet (sidewall cores)

Dettmann.(1967b) lists spore and pollen types obtained from the

sediments, The horizon at 7934 feet yielded Dacrydiumites balmei

and on this basis the microflora was considered to be referable to

the Paleocene Triorites edwardsii Assemblage or to the late Cretaceous-—

early Tertiary Transition Assemblage. BEvidence docunmented below

from cuttings between 8000 feet and 8300 feet supports the former assignment

8000 - 8300 feet (cuttinas)

Small residues of fairly preserved plant microfossils were extractei

from cutting sanples between 8000 and 8300 feet. Chitinous foreminiferal
tests in whorls of up to eight chambers were observed in the majority

of' samples between SOOO feet and 8150 feet, Microplankton are also
abundant betwsen 8000 feet and 8200 feet and numerically outnumber spores
and pollen grains (&0-70% microplankton, 30-40% spores and pollen),

Pollen forms identified include rare anglosperrous types referatls to

Nothofazidites erarcidus (Cookson), Proteaciiites crassus Cookson, and

P. subscabratus Couper, and more numsrous gyanospernous grains wnich

.
—

I3

are represented oy Phyllocladidites mawsonii Cooxson, Podocarnidites ellint

Cookson, Microcachryidites antarcticus Cookson, Dacryiiusites ellipticus
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Harris, and D. balmei Cooksoh (al 8200 feet only). The microplankton

present include diverse hystrichos,haerid forms together with Cyclore-

dilwyensis Cookson & Eisenack., The occurrence of Dacrvdiumites ellis

D. balmei, and Deflandrea dilwynensis supports assignment of the micro

to the Triorites edwardsii Assemblage, despite the fact that Triorites

cdwardsii was not observed in any of the samples,

)

Spores and pollen grains are more common in samples between 8200

n

REPRN

feet and 8300 feet , but are numerically insubordinate to microplankton.

Harris

Amongst the pollen, Phyllocladidites reticulosaccatusj Stcevhanovoropslleni-

occcur

obscurus Herris, and Dacrydiumites ellipticus{ Microplankton are

represented by hystrichosphaerid types. The pollen species listed

above indicate that horizo:s at 8300 feet are wilhin the Triorites

edwardsil Zone; forms diagnostic of older palynclogical zones were

not observed,

Kingfish{B—ijwell

Samples examined include sediments of core 4 (7480, 7489 feet)

and core 5 (7511, 7517 feet), which yielded abundant carbonaceous

material consisting chiefly of wood fragments and rgre spores and po

grains., Microplankton were not cbserved,

7480 feet

Spores: Gleicheniidites circinidites (Cockson)
_ Trilites turterculiforzis Cooikscn

Pollen: Proteacicites annularis Cooxson

P. crassus Cookxson

P. dilwynensis Horris

P. subscetratu: Courér
Podocercidites elilivticus Cookson
Phyllocladidites mewsorii Cockx n




7498 feet ,

Pollen: Araucariacites australis Cockson
Protescidites annuiaris Cookson
P. subscavrstus Ceuper
Tricolviles sp.

Spores: Cyathidites zustralis Couper
. Gleicneriidites circiniiites (Cookson)
Pollen: Proteacidiles enrulacis Cookson

P. incurvatus Cooxson

P. subscabratus COULCT
PHV11001udldiu s nawsonii Cookson
Tricolporites nlcroleticulatus Harris
Triorites harrisii Couper

7517 feet .

Spores: Baculatisvorites comeumensis (Cookson)
' Cyathidites australis Couper
Gleicheniidites circinidites (Cookson)
Pollen: Dacrydiunites rlorinii Cockson % Pike
Proteacidites crassus Cookson
P. dilwynensis Harris
P, subscebratus Couper

—

The sparse microfloras are referred to the Eocene Duplopollis

orthoteichus Assemblage on the basis of Proteacidites dilwynensis.

Kingfish/C-1 \well
7655 fest (sidewall core).
Reasonably well preserved plant microfoszils obtained from the
sample include abundant cuticular material, low concentrations of

spores and pollen grains, and rare microplankton, Species identified

include:
Suores: . anthidi§g§ australis Couger
s splendens Herris
Glelcnen iidites circinidites (Cockson)
Stereiszorites antisuasvoriies (ilson & ilebster)
Pollen: Araucariacites austra’ls Cooiison
liothofaszidites emarcidus (Cookson) .
Podocarriditss ellivyicus Cookson
Proteacicitas annularis Cooxson

INTE; APRETAT) 1



P. subscabratus Couper
Microplanxton: Deflendrea darimooria Cookson & Eisenack

7934 fect (sidewall core)
A residue containing abundant cuticular material and fairly
presefved spores and pollen grains was extracted from the sample, Species

identified include:

Spores: Baculatisporites comaumensis (Cookson)
Cyathidites splendens Harris
Gleicheniidites circinidites (Cookson)
Latrooosporites crassus Harris

Pollen: Araucariaciles australis Cookxson
Banksiceeidites sp.
Dacrydiuzites eilipticus fHarris (1 specimen only)
D. florinii Cookson & Pike
Myrtacezidites euseniioides Cookson % Pike
Hothof'azidites cmorcidus (Cookson)
Phyllocledicdites mawsonii Ccokson
Podoc:rovidites ellipticus Cookson
Proteacizites annularis Cookson
P. crassus Cockson
P. incurvatus Cookson
P. suvscabratus Couper
Triorites harrisii Couper

8005 feet (sidewall core)

Reasonably well preserved spores and pollen grains were extracted

from the sample and include the following species:

. Spores: Cyathidites minor Couper
C. splendens darris -
Gleicheniidites circinidites (Cookson)
Laevicatoscorites ovatus i/ilson & Webster
Trilites tuberculirormis Coockson
Pollen: Araucariacites australis Cookson
Cycadovitss sp.
Dacryaiunitss 2llipticus Farris
. Microczchrriiitss anizrcticus Cookson
lothof'agicites exmarcidus (Cooxson)
N. cf'. braczvsoinulosus (Co““son,
Pnvlioclziiditas na-sorii Cookson
P. reticuloszccatus Harri
Pol-oorins fraszilis Harris
Protsaciiitcs crassus Cooxson
incurvatus Cocikson
P. suoscoebratus Couper
Podocarviditss ellivticus Harris

"
} 3.

P.
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Stephanovoronollenites obscurus Harris
Tiliacpollernites not-uilis Harris
Triorites nerrisii Couper

Remanié: Trilobosporites trioreticulosus - Lower Cretaceous

8257 feel (sidewall core)
The fairly preserved microfloras includes abundant spores and pollen
grains and rare microplankton, Constituent species include:

Spores: Cyathidites australis Couper
C. ninor Couper
Laevigatosvorites ovatus Wilson & Vebster
Gleicneniidites circinidites (Cookson)
Stereisnorites antisuasporites (Wilson & Webster)
"Pollen: Araucariacites australis Cookson
Dacrydiumites balrei Cookson
D. ellipticus Herris
HMonosulcites srominatus leIntyre
Nothofagidites emarcidus (Cookson)
N. cf'. brachysvinulosus (Cookson)
Phyllocladwd1+cs mavsonil Cookson
P. retviculosaccatus Harris
Proteaciaites subscabratus Couper
Stephwnovoropollnnltps cbscurus Harris
Triorites harrisii Couper
Microplankton: ZEpiceohalonyxsis indentatas Deflandre & Cookson

8260 feet (sidewall core)

Abundant poorly preserved.and stronély compressed plant microfossils
were extracted from the sample. The assemblage waich is chiefly composed
of spores and pollen grains also includes rare microplankton,

Spores: Cyathidites splendens Harris
Gleichegniidites circinidites (Cockson)
Stereisvorites antisuzsnorites (Wilson & Webster)
Pollen: . Dacrvdiutites i i
: ' D. ellipticus =
2. florinii Co
thTO ""TLLi
itss e

o
fn
‘_!
3
]
}_l
C
@]
o]
el
[47]
O
s

an:arc:icus Cookson
rciius (CoJason,

anl7ov;,“-*_t 5 mewsonii boa;son
Stevnanop orev:llenitas obscurus Harris .
ricoluize 1_ii Cooxson

00x
Triosrites weresii Cooxson % Pike f, tenuis Stover X Jzn=s
Micre planxtoq- Defla

Ginzinodinium tabulatur Coskson % Zisc=nack

Kicrofloras obtained from semples between 7655 feet and 3005 feet




are assigncd to the Duplopollis orthotcichus Assemblage on the basis of

Protencidites dilwynensis, P. incurvatus, and Tiliaepollenitcs notabilis.

Thus, it appears that Dacrydiumites ellipficus (found at 7934 feet and

8005 feet) and Phyllocladidites reticulosaccatus (present at 8005 feetl)

extend into basal horizons of the Duplopollis orthoteichus Zone,

Triorites edwardsii was observed at 8280 feet where it is associated

with Dacrydiunmites balmei and Gineginodinium tabulatum; the sediment

is accordingly assigned to the Triorites edwardsii Zone., This zone is

probably represented at 8237 feet on the basis of Dacrydiumites balmei.
' CONCLUSIONS

1 2 :
Sediments examined {rom Kingfiﬂlquﬂ B-1, and C~%>wells yielded

microfloras diagnostic of the Duplopollis orthoteichus Zone (Eocene)

and the Paleocene Triorites edwardsii Zone, The distribution of these

zones in the wells is as follows:

1) The D. orthoteichus Zone occurs in all thrée well sections. In
Kingfish A-1 well it is represented at 7595 - 7601 feet; in Kingfish B-1
wedl it was reco;nized b&tween 7480 feet and 7517 feet; and in Kingfish C-i
well horizons betzeen 7655 feet and 8005 feet are assizned to the zone.
Samples studied from these sections yielded microfloras composed chiefly

of land derived plant microfossils; microplankton were observed only

in Kingf'ish C~1 well and occur in minor proportions,

2) The Triorites edwardsii Zone is represented in Kingfish A-1, an: 3-1 wells.

In Kingi'ish A-1 well it was identified in horizoﬂé between 7954 feet and:
8300 feet; the microfloras extracted from sediments between 8000 fect and
8300 fe t include infrequent spores and pollen grains wnich are outnuczbered
by microrlankton. Chitinous foraminfcral tests were also observed in
samcles tstwesn 3000 feet and 815. feet., Kingfish C-1 rell includes

horizons of the T, edwardsii Zone at 8237 fest and 8280 feet; tne micro-
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floras from these horizons contain a dominance of spores and pollen

grains with rare microplankton,

The nominate spceies of the Triorites edwardsii Zone, T. edwardsii,
which, in its first occurrences down section, has been used in pra?ious
work as a means of delineating the top of the zone, was identified in
only one sample from the Kingfish sections. The apparent lack of this

' the Kingfish "
species in the majority of/samples assigned to the T. edwardsii Zone
suggests that the dispersal of the species may have been limited by
factors prevailing dﬁring.the deposition of the sediments. Amongst
the spore and pollen species having stratigraphical significance in

relation to the T, edwardsii Zone in the Kingfish sections are the

saccate gymnospermous types, Dacrvdiumites balmei and D. ellipticus.,

These species may prove to have wider application in the recognition
of the T. edwardsii Zone despite the fact fhat neither is- restricted to
the zone, | ‘

Saccate pollen may also prove to have significance ih enviormental
interpretations. Traverse and Ginsburg (1968) and Muller (1959) emphasize
that the lateral distribution of buoyant saccate pollen is influenced by
changes in turbulence, water density, and current pattérns.

The enviorzental significance of microplankton recovered from th
Kingf'ish sections has yet to be assessed fully since wost {orms identified
await detailed taxononmic study. The majority of types observed are of
the hys£richosphaerid—type and are referable to the Acritarcha, tne
offinities of which are uncertain. ievertheless tne sroup is generzlly

sha”low
believed to te typical of /marine and brackish-water enviorments, Tre

dominance of' microplankton and their association with frraainiferal

remains in the Triorites edwardsii Zone of XKingfisn A-1 well is of scme

interest, Sikilar obssrvations have been zade on certain horizons of

-
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the same zone in Halibut A-1 well-(report_in preparation). In contrast .
only rare microplankton occur in horizons studied of the T. edwardsii
zone in Kingfish C-1 well, A similar rare occurrence was noted

from samples investigated of the same zone in larlin A-1 and B-1 wells

(Bettmann.19€6a,b,c). Kicr-oplankton appear to be absent in the T.

_edwardsii Zone of Barracouta A-1 and Dolphin A-1 wells (Stover and Jones

1966, Dettmann 1968), Further discussion concerning the distribution of micro-
plankton in sections examined from the Gippsland Basin is palnned for a

later report. REFEREICES
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30th August, 19638, Mary E, Dettmann,
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BASIN

]

L @r

G /PPSLAND *

KINGEISH—/

WELL NAME .

DATE

ELEVATION

3/ feet

AGE

PALYNOLOGIC

ZONES

HIGHEST DATA

LOWEST DATA

Preferred
Depth

Rtg.

Alternate
Depth

Rtg.

2 way
time

Preferred
Depth

Rtg

Alternate
Depth

Rtg.

2 way
time

tuberculatus

16—
10,

N. asperus

N. asperus

N.

asperus

asgerogolus

EOCENE
=

diversus

=
1=

diversus

=

diversus

759%

~

760/

Lo
Tl

balmei

7884 |

4

793 4

8300

8//3

balmei

. longus

PALEOCENE
IR !Ii
I

. lilliei

senectus

g

trip./T.pach

I

CREL.,.EOUS
10

distocarin.

pannosus

EARLY CRETACEOQUS

PiE-CRETACEOUS

" COMMENTS :

1

RATINGS:

NOTE :

7. O.

82577

SWC or
pollen
SWC or
pollen
SWC or
and/or

CORE, EXCELLENT CONFIDENCE, assemblage with zone species of spores,

and microplankton.
CORE, GOOD CONFIDENCE,

or microplankton.

-
assemblage with zone species of spores and

CORE, POOR CONFIDENCE, assemblage with non-diagnostic spores, pollen

microplankton,

CUTTINGS, FAIR CONFIDENCE, assemblage with zone species of either spore and
pollen or microplankton, or both. L

microplankton.

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.

DATE Tone 197/ ; Dec 197/.

DATA RECORDED BY: Z4ES JADP

DATA REVISED BY:

ALRP

CUTTINGS, NO CONFIDENCE, assemblage with non-diagnostic spofes, pollen and/or

If a sample cannot be assigned to one particular zone, then no entry should be made.

DATE ~an. 1975

——FORM No R31I5 12/72
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THE KINGFISH-1 EXPLORATION WELL,
GIPPSLAND BASIN.
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by
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November, 1989




INTRODUCTION

The field discovery well Kingfish-1 (originally called Kingfish A-1) was
drilled in 1967. As this was before the establishment of the Esso
Palynological Laboratory in late 1968 the initial palynological age dating
was preformed by consultant Dr M.E. Dettmann who prepared three short
reports (Dettmann 1967a,b; 1968). Subsequent work has been restricted to
the examination of a few conventional core samples and cuttings. This data
was used to modify palynological data §heets, but was never written-up as a

report nor has a palynological range chart previously been constructed for

the well.

In an attempt to age data and correlate the distinctive shales near the
bottom of Kingfish-1, between 8275-8360 feet and 8385-8410 feet additional

cuttings samples have been processed and analysed.

The opportunity of preparing a report on this work has been used to

summaries all palynological analyses in Kingfish-1 and prepare a range

chart.
PALYNOLOGICAL SUMMARY OF KINGFISH-1
AGE FORMATION SPORE-POLLEN ZONES DEPTH RANGE
(DINOFLAGELIATE ASSOC.) (f£tKB)
Oligocene Lakes Entrance
7477 ft
Late Eocene Latrobe Group Lower M. diversus 7595-7900
(coarse clastics)
Paleocene L. balmei 7934-8350
Paleocene Lower L. balmeli 8430-8450
(G. retiintexta)
T.D. 8451ft
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COMMENTS

1Y)

2)

3)

4)

5)

In at least two instances erroneous samples have been assigned to
Kingfish-1 causing confusion about the age datings in the well. These

errors are: -

a) The three barren core samples reported from Kingfish A-1 at
7402ft, 7422ft and 7433ft in Dettmann (1968) cannot come from
Kingfish-1 as there are no conventional cores or sidewall cores
taken at these depths. The samples most likely come from
Kingfish-2 (originally called Kingfish B-1) as conventional cores

were cut over this interval.

b) The three sidewall cores reported as containing both the Upper L.
balmei and A. homomorphum Zones in a memorandum by Partridge
(March 3, 1989) actually come from the Kingfish-Al Platform well.
This error was caused by the name change of the original wildcat
well from Kingfish A-1 to Kingfish-1. The samples were from
8049ft, 8058ft and 8076ft.

Four conventional cores were cut in Kingfish-1 between 7509 to 7622ft.
Palynological samples have only been processed from Core-4 between
7592-7622ft to provide a Lower M. diversus Zone age for the reservoir

section.

Only three sidewall cores were recovered from the Latrobe Group and
these were reported on by Dettmann (1967a). " The limited spore-pollen
assemblages recorded allow only SWC-5 at 7934ft to be dated as no
younger than the Upper L. balmei Zone based on the presence of the
eponymous species Lygistepollenites balmei. The remaining rock sample
and palynological slides from these samples could not be located for

re-analysis and are probably lost.

The Upper L. balmei Zone cannot be delimited in Kingfish-1 due to the

lack of index species among the limited assemblages recorded.

All cutting samples examined are contaminated by abundant spores,

pollen and dinoflagellates caved from the Lakes Entrance Formation.




6)

The common presence of the dinoflagellate Glaphrocysta retiintexta in
cutting sample from 8430-40ft and its rare presence in underlying
sample from 8440-50ft is the basis for assigning a Lower L. balmei
Zone age to these samples. This dinoflagellate is consistent and
often common in the E. crassitabulate Zone and a correlation of low

confidence is possible to this zone.
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TABLE-1: PALYNOLOGICAL ANALYSES IN KINGFISH-1
SAMPLE* DEPTH PALYNOLOGIST SPORE-POLLEN CONFIDENCE
TYPE (FEET) ZONES RATING
Core-4 7595-98' MED Lower M. diversus 1
Core-4 7598 LES, PRE Lower M. diversus 1
Core-4 7598-601' MED Lower M. diversus 1
Core-4 7600'11" ADP Lower M. diversus 1
Cuttings 7740-50" PRE Indeterminate
SWC-6 7884 MED Indeterminate
Cuttings 7890-900° LES, PRE Lower M. diversus 3
Cuttings 7900-10' PRE Indeterminate
SWC-5 7934 MED L. balmei 2
Cuttings 8010-20" LES Indeterminate
SWC-4 8113’ MED Indeterminate
Cuttings 8200-10" LES L. balmei 3
Cuttings 8280-90' ADP Indeterminate
Cuttings 8290-300" ADP Indeterminate
Cuttings (1) 8320-30" Not Processed
Cuttings (2) 8330-40" ADP L. balmei
Cuttings (3A) 8340-50' ADP L. balmei 3
Cuttings (3B) 8340-50' ADP Indeterminate
Cuttings (&) 8400-10" ADP Indeterminate
Cuttings (5)  8430-40' ADP Lower L. balmei 3
Cuttings (6) 8440-50' ADP Lower L. balmei 3

* Numbers in brackets refer to

MED =
LES =
PRE =
ADP =

(ADP210)

M.E.
L.E.
P.R.
A.D.

Dettmann
Stover
Evans

Partridge

samples collected from DITR Core Store.




B ASTIN:

ELEVATION: kB: +31 ft GL: =253 ft

WELL NAME:

GIPPSLAND

KINGFISH-1

TOTAL DEPTH:

8451 ft

AGE

PALYNOLOGICAL
ZONES

HIGHEST

DATA

LOWEST

DATA

Preferred

Depth Rtg

Alternate
Depth

Two Way]

Rtg Time

Preferred

Depth Rtg

Alternate
Depth

Rtg

Two Way
Time

pleistocenicus

lipsis

bifurcatus

NEOGENE

bellus

P.

tuberculatus

Upper N. asperus

Mid N.

asperus

Lower N.

asperus

p.

asperopolus

Upper M. diversus

ALEOGENE

Mid M. diversus

Lover M.

diversus

7595 1

7900 3

7601

balmeli

Upper L.

7934

Lower

L. balmei 8430 8450 3

UppeX

R. longus

Lower

R. longus

T.

lilliei

N.

senectus

T.

apoxyexinus

P,

mawsonili

A.

distocarinatus

P.

pannosus

C.

paradoxa

C.

striatus

C.

hughes1i

EARL! CRET. LATE CRETACEOQUS

F.

wonthaggiensis

C. australiensis

COMMENTS: ALl depths in feet.
Sample at 7934 ft is no younger than Upper L. balmet Zone.
A dinoflagellate association dominated by Glaphrocysta retiintexta occurs in
cuttings between 8430-50 ft.
CONFIDENCE O: SWC or Core, Excellent Confidence, assemblage with zone species of spores, pollen and microplankton.
RATING: 1 SWC or Core, Good Confidence, assemblage with zone species of spores and 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 spores and pollen or microplankton,
or both.
4: Cuttings, No Confidence, assemblage with non-diagnostic spores, pollen and/or microplankton.
NOTE: If an entry is given a 3 or 4 confidence rating, an alternative depth with a better confidence rating should be

DATA RECORDED BY:

DATA REVISED BY:

entered, if possible. If a sample cannot be assigned to one particular zone, then no entry should be made,
unless a range of zones is given where the highest possible limit will appear in one zone and the lowest possible

limit in another.

L.E. Stover/A.D. Partridge 1971, 1975

DATE :

A,D. Partridge DATE : October, 1989.
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INTRODUCTION

Esso Australia contracted Western Geophysical Co. to perform the velocity

survey.

1.

Under the contract, Western agreed to furnish the following:

Instruments -

a. SSC Model GCE10l Pressure Sensitive Well Geophones
b.

C.

Twelve SIE GA-11 Amplifiers, Input Switching and Power Supply
" Western 30 Channel Camera
d. Three 12 volt Batteries and Charger
e. DPortable Developing System -
£f. Two 300 volt Blasters
g. 'Three Kaar TR 327 CB Radios
h.
i. Two TA-12 Break Amplifier Units

Two RC-5 Remote Contrcl Units for Shooters Radio

j. -Adequate spare parts

2. Perscnnel -
One Marine Shooter, M. Blaize and one Instrument Operator, J.A, Rassmussen.
3. Shooting Boat -
One licensed shooting boat - '"Wendy Marie”
All equipment and personnel were assembled by May 20, 1967 and the survey
‘was made on May 21, 1967.
B. SURVEY PROCEDURES

The sea was rough during the survey and the high level of rig noise is
resumably responsible for a low signal-noise ratio on the water -break traces
of several of the records,

1. Shot Positioning -

The orientation of Glomar III was E-W during the survey. A buoy was
positioned at 1000 feet on either side of the boat along a line passing
N-S through the well site. Exact shot offsets were obtained from water
arrivals at a geophone located in the moconpool.

2. Shot Size -

The powder was packed in 25 1b. cans. Shots 1 - 7 were each 25 1lbs.

Shots 8 - 9A were 50 1lbs.
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3. Well Geophone Positioning

All depth measurements were made using the Schlumberger depth indicator.
To minimize rig noise the marine riser was disconnected from the derrick
floor and lowered to the casing top. The cable was clamped with a
T-bar device which rested on the casing top at each geophone position in
an attempt to de-couple from the appreciable rig movement.

4, Time -

The first charge was set off at 2:45 pm. and the last at 6:20 pm. The
survey took about four hours of rig time to complete. '

. 5. Instrumentation -

The seismic instruments were set up in the mud room of Glomar III.

The survey records consist of seven traces. Traces 1 - 4 recorded the
well-phone break at four different recording levels. Traces 5 and 6
recorded the water arrival at the reference geophone in the moonpool.
The time-break was recorded on trace 7.

C. RESULTS

Out of a total of fourteen shots made at six different levels only nine were
considered usable. A casing-break and noisy time-breaks rendered the
remaining five unusable. The first nine shots were set off near the
northern buoy as the well-phone was lowered into the hole while the remain-
ing five were shot near the southern buoy as the well-phone was withdrawn.

The principal problemé encountered in the survey were:

1. High amplitude static obscuring the time-breaks transmitted by A.M,
' from the shooting boat.

2. A high noise level on the water break trace resulting from rig moise
in the rough seas.

3. A sudden decrease in the response of the well-phone at 8208 feet (KB).
This was compensated for by increasing the size of the explosive charge

from 25 lbs. to 50 1bs. for shots 8 - %A,

The quality of the usable records was considered fair-good. All the recozds
are included in the folder of this report.

‘The final check-shot times and the integrated sonic times are compared in the
error chart (Fig. 1) which shows them to be in good agreement.

D. CONCLUSION

The velocity survey was successful in tying the integrated Sonic Log to
absolute time values.
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VELOCITY SURVEY ERROR CHECK

Figure I
Av. Vertical | T] Check Ti Sonic _]_)_e_Rt_Il. Error
Depth Travel Time - Shots Log ’ - Interval (Microsec
Rel.S.L. (Check Shots) (Sec.) (Sec.) (Millisecs.) (Ft.) per Ft.)
3759 454
.048 ﬂ 049 -1 610 -2
4369 502
‘%69 502
112 111 + 1 1399 +1
5768 614 | |
5768 614
.071 .069 + 2 671 - + 3
6439 685
6439 685 -
.103 .102 +1 1007 +1
. 7446 788
.7446 788

.060 .063 -3 731 -4 .

8177 848
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PE601513

This is an enclosure indicator page.

The enclosure PE601513 is enclosed within the
container PE906022 at this location in this
document.

The enclosure PE601513 has the following characteristics:
ITEM BARCODE = PE601513
CONTAINER BARCODE = PE906022

NAME = Corelab Grapholog, Core Laboratories
BASIN =
PERMIT =

TYPE = WELL

SUBTYPE = well log
DESCRIPTION Corelab Grapholog, Core Laboratories
REMARKS =
DATE CREATED = 28/05/1967
DATE RECEIVED =
W NO = W504
WELL NAME = Kingfish 1
CONTRACTOR = Corelab Grapholog
CLIENT OP CO = ESSO

(Inserted by DNRE - Vic Govt Mines Dept)




PES02906

This is an enclosure indicator page.

The enclosure PE902906 is enclosed within the
container PE906022 at this location in this
document.

The enclosure PE9%902906 has the following characteristics:
ITEM BARCODE = PE902906
CONTAINER BARCODE PES06022

NAME = Time Depth Curve
BASIN =
PERMIT =
TYPE = WELL
SUBTYPE = graph
DESCRIPTION = Time Depth Curve Kingfish 1
REMARKS =

DATE_CREATED

DATE RECEIVED
W_NO = W504

WELL NAME = Kingfish 1
CONTRACTOR = ESSO
CLIENT OP_CO = ESSO

(Inserted by DNRE - Vic Govt Mines Dept)




PES06024

This is an enclosure indicator page.
The enclosure PE906024 is enclosed within the
container PE906022 at this location in this

document.

The enclosure PE906024 has the following characteristics:

ITEM BARCODE
CONTAINER BARCODE
NAME

BASIN

ON_OFF

PERMIT

TYPE

SUBTYPE
DESCRIPTION

REMARKS
DATE_CREATED
DATE_RECEIVED
W_NO

WELL NAME
CONTRACTOR
CLIENT OP CO

(Inserted by DNRE

Il

PE906024

PE906022

Palynological Species List
GIPPSLAND

OFFSHORE

VIC/L7

WELL

CHART

Palynological Species List for

Kingfish-1 1 of 4
31/08/1968

w504
KINGFISH-1

ESSO AUSTRALIA LIMITED

Vic Govt Mines Dept)




PE906025

This is an enclosure indicator page.

The enclosure PE906025 is enclosed within the
container PE906022 at this location in this

document.

The enclosure PE906025 has the following characteristics:

ITEM BARCODE

CONTAINER_BARCODE =

NAME
BASIN
ON_OFF
PERMIT

TYPE
SUBTYPE
DESCRIPTION

REMARKS
DATE CREATED
DATE RECEIVED
W_NO
WELL_NAME
CONTRACTOR
CLIENT OP_CO

(Inserted by DNRE

PE906025

PE906022

Palynological Species List
GIPPSLAND

OFFSHORE

VIC/L7

WELL

CHART

Palynological Species List
Kingfish-1 2 of 4

for

31/08/1968

W504
KINGFISH-1

ESSO AUSTRALIA LIMITED

Vic Govt Mines Dept)




PE906026

This is an enclosure indicator page.
The enclosure PE906026 is enclosed within the
container PE906022 at this location in this

document.

The enclosure PE906026 has the following characteristics:

ITEM BARCODE
CONTAINER BARCODE
NAME

BASIN

ON_OFF

PERMIT

TYPE

SUBTYPE
DESCRIPTION

REMARKS
DATE_CREATED
DATE_RECEIVED
W_NO
WELL_NAME
CONTRACTOR
CLIENT OP CO

(Inserted by DNRE

PE906026

PE906022

Palynological Species List
GIPPSLAND

OFFSHORE

VIC/L7

WELL

CHART

Palynological Species List for

Kingfish-1 3 of 4
31/08/1968

W504
KINGFISH-1

ESSO AUSTRALIA LIMITED

Vic Govt Mines Dept)




PE906027

This 1s an enclosure indicator page.
The enclosure PE906027 is enclosed within the
container PE906022 at this location in this

document.

The enclosure PE906027 has the following characteristics:

ITEM BARCODE
CONTAINER BARCODE
NAME

BASIN

ON_OFF

PERMIT

TYPE

SUBTYPE
DESCRIPTION

REMARKS
DATE_CREATED
DATE_RECEIVED
W_NO
WELL_NAME
CONTRACTOR
CLIENT OP_CO

(Inserted by DNRE

PE906027

PES06022

Palynological Species List
GIPPSLAND

OFFSHORE

VIC/L7

WELL

CHART

Palynological Species List for

Kingfish-1 4 of 4
31/08/1968

W504
KINGFISH-1

ESSO AUSTRALIA LIMITED

Vic Govt Mines Dept)




PES00481

This i1s an enclosure indicator page.
The enclosure PE900481 is enclosed within the
container PE906022 at this location in this

document.

The enclosure PE900481 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

PE900481

PE906022

Palynological Range Chart

GIPPSLAND

VIC/L7

WELL

DIAGRAM

Kingfish-1 Palynological Range Chart.
Enclosure from Well Summary Folder.

20/12/1989
w504
Kingfish-1

Esso Australia Limited

Vic Govt Mines Dept)



PE602034

This is an enclosure indicator page.

The enclosure PE602034 is enclosed within the
container PE906022 at this location in this
document .

The enclosure PE602034 has the following characteristics:
ITEM_BARCODE = PE602034
CONTAINER_BARCODE = PE906022
NAME = Kingfish 1 completion coregraph log
BASIN = GIPPSLAND
PERMIT =
TYPE = WELL
SUBTYPE = WELL_LOG
DESCRIPTION = Kingfish 1 completion coregraph log
REMARKS =
DATE_CREATED = 13/05/67
DATE_RECEIVED =
W_NO = W504
WELL_NAME = Kingfish-1
CONTRACTOR = Core Laboratories Inc
CLIENT_OP_CO = Esso Australia Ltd

(Inserted by DNRE - Vic Govt Mines Dept)



PE601998

This is an enclosure indicator page.
The enclosure PE601998 is enclosed within the
container PE906022 at this location in this

document.

The enclosure PE601998 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

PE601998

PE906022

Kingfish 1 Induction-electrical log
GIPPSLAND

WELL
WELL_LOG
Kingfish 1 induction-electrical log

29/05/67

w505

Kingfish-1
Schlumberger

Esso Australia Ltd

Vic Govt Mines Dept)
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