. i
S TTRBTY

LI +
PRI
B AR
._....},A.w.;.m
E [

i

[

f
|

[

JWARH
N D




i SHELL/FROME-BROKEN HILL
HAWKESDALE NO. 1

OTWAY BASIN - VICTORIA

WELL COMPLETION REPORT

by

; Shell Development (Australia) Pty. Ltd.

(Dr. J.J.K. Poll)

S.D.A. Report No. 110 Melbourne.
March, 1970




e+ ki bbb = 5 s 2 1 01

CONTENTS
Page
SUMMARY ‘ Iv
2«1 Drilling IV
1.2 Geological ' v
INTRODUCTION 1
WELL HISTORY | 2
3.1 General Data 2
3.2 Drilli.g Data 3
3.3 Formation Sampling 6
3.k Logging and Surveys 8
3.5 Testiné ' 9
GENERAL GEOLOGY 10
L4.,1 History of Exploration 10
L, 2 Geology _ 11
L,2.1 Summary of the geology of the

Hawkesdale area "
L, 2.2 Target zones and correlations 12
4.3 Stratigraphic Table - Hawkesdale No. 1 13
L,L TLithological description ' b

L.5 Contribution to geological concepts
resulting from drilling 20
REFERENCES . 25

TEXT FIGURES

The Brewster N-4 rig on the Moyne Falls No. 1 location

Key map of the Otway Basin



- ii -

L. ENCLOSURES

1a N-S Seismic Sections over Moyne Falls No. 1 and east of
Hawkesdale No. 1. Drawing No. 3443,

1o Seismic contour map Horizon P (base Eumeralla Fm - Lower
2 Cretaceous). Scale 1:100,000. Drawing No. 3430.
1c Seismic contour map Horizon D (top Palaeozoic Basement)

Scale 1:100,000. Drawing No. 3432,

5 1d Well velocity data Hawkesdale No. 1. Drawing No. 4096.
N 1e Velocity function, Hawkesdale No. 1. Drawing No. 47i9.
2a Structural section Pretty Hill - 1, Moyne Falls - 1,
; Hawkesdale - 1 and Woolsthorpe - 1.
¢ Horizontal Scale 1:100,000.
’ Vertical Scale Time Scale. Drawing No. L051.
g 2b Geologiéal section before and after drilling. Drawing
§ No. 4121. : -
f 2c Otway group Log correlation Pretty Hill - 1. Moyne Falls - 1,

Hawkesdale - 1 and Woolsthorpe - 1.
Horizontal Scale 1:100,000.
Vertical Scale 1" = 500'. Drawing No. 4122.

prosee

3a, b Composite well log - Hawkesdale No. 1 (2 sheets).
Drawing No. 41204, B.

La-g Copies of Induction - Electrical logs, Gamma-Ray Sonic logs,
Formation Density logs (all on scales 1" and 5" per 100
feet) and a copy of the Continuous Dipmeter log (on scales
2" and 5" per 100 feet). ’

5a, b Copies of Formation Testing Service Reports DST No. 1 and 2.




+ esamiadega

s e s

IA

1T

IIA

TiI

Iv

VI

- iii -

~ APPENDICES

List of Schlumberger logs run in Hawkesdale No. 1.

Log interpretation of Hawkesdale No. 1, by Schlumberger
Seaco Inc.

Core and sidewall core descriptions, Hawkesdale No. 1.
Petrological report of the volcanic sequence in
Hawkesdale No. 1 and Moyne Falls No. 1 by
J.B.  Hocking, Victoria Department of Mines.

Palaeontological report, Hawkesdale No. 1.

Palynological report, Hawkesdale No. 1, by
Dr. M. Dettmann, University of Queensland.

Well velocity data, Hawkesdale No. 1.

Details of Drill Stem Testing, Hawkesdale No. 1.




APPENDIX IT

B

- _ CORE AND SIDEWALL CORE DESCRIPTIONS

HAWKESDALE NO. 1

by Shell Development (Australia) Pty. Ltd.

CONTENTS
Page
1. Description of cores. 1
2. Description of sidewall cores. 3
Textfigure IT-1 Core 1 of Hawkesdale No. 1
I1I-2 " 3 n " No. 1
I1-3 nogyom " No. 1
% Table IT-i Analysis results of core 1, 3 and 4 of

Hawkesdale No. 1 by the Petroleum
Technology Laboratory of the B.M.R.




1. DESCRIPTION OF CORES:

Core No. 1

Core No. 2

Core No. 3

3,568 - 3,596 feet. Cored 28 feet, recovered 7.25
feet (26%).

Sand to sandstone, 20-25% estimated porosity, good

to high permeability, very light greenish-grey,
quartzose, silty and argillaceous in part, medium
(fine to coarse in part), sorted, subangular to
subrounded, slightly consolidated, trace of cement,
loose to very friable.

Accessory components : Garnet, light to medium trans-
lucent pink, fine, angular to subangular; Chlorite,
green, fine; small coal fragments; and Mica.

Low o high angle cross beds %" - few inches thick.
The grainsize varies between beds from medium to
coarse. The top of the core is coarse grained
(3,568 - 3,570 feet), the lower part is mostly
medium grained.

Hydrocarbons Pale yellow-brown fluorescence (pin

point and patches), mainly on core surface. Gas/
oil smell in places.

3,597 - 3,603 feet. Cored 6 feet, recovered O
feet (0%).

No recovery, probably due to loose or very friable
sands which slipped through the core barrel catchers
when pulling out.

L, 459 - L4 L69 feet. Cored 10 feet, recovered 9
feet (90%).

L, L59 ~ L L6L feet : Basalt, greenish to brownish
black with red brown ironoxide patches, fine
crystalline with dark green phenocrysts, rims of
serpentinite and ironoxide around some phenocrysts.
Some chloritic matter in cracks.

L 46l - L L67 feet Basalt, red brown altered, dark
green phenocrysts as above, abundant smaller
phenocrysts (augite?), vesicular.

L Lhey - L 468 feet Basalt, as interval 4,459 - L LELt,




Core No.

L
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5,749 - 5,765 feet. Cored 16 feet, recovered
16 feet (100%).

5,749 - 5,751 feet Phyllite, medium to dark greenish
grey, chloritic and sericitic, banded with Quartzite,
light greenish grey, slightly chloritic. Irregular
banding, probably sedimentary, % - 2 ins. in thickness.
Poorly developed fracture and slaty cleavage parallel
to the banding with small tight parasitic folds.
Banding and cleavage system have a 55 dip.

5,751 -~ 5,765 feet Quartzite as above with thin
phyllitic bands at intervals 5,752' &'. £,753',
5,754', 5,755', 5,757' 6", 5,759' and 5,764'.
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2. DESCRIPTION OF SIDEWALL CORES

1,245

1,322

1,42

1,519

1,570

1,657

1,714

1,771

1,844

1,918

2,018

2,072

2,140

feet

feet

feet

feet

feet

feet

feet

feet

feet

feet

feet

feet

feet

Clay, light to medium greenish grey, chloritic, coaly,
slightly consolidated, moderately soft.

Clay, light to medium greyish green, very chloritic,
silty, few fine sand grains, slightly consolidated,
moderately soft.

Clay, medium greenish-grey, very chloritic, silty,
slightly carbonaceous, consolidated, moderately soft.

Clay, medium greenish-grey, chloritic, silty, slightly
carbonaceous, consolidated, moderately soft (minor
mica).

Clay, medium grey-green, silty, very fine sandy,
chloritic, slightly carbonaceous, consolidated,
moderately soft.

Clay, medium green-grey, chloritic, slightly silty,
slightly carbonaceous, consolidated, moderately soft.

Clay, medium green-grey, chloritic, slightly silty,
slightly coaly, consolidated, moderately soft.

Clay, light to medium greyish-green, chloritic,
slightly silty, slightly carbonaceous, consolidated,
moderately soft.

Claystone, light grey, slightly silty, slightly
carbonaceous, finely laminated, consolidated, moderately
hard.

Claystone, light to medium grey, slightly silty, slightly

- chloritic, laminated, consolidated, moderately hard.

Claystone, light to medium grey green, fine sandy, silty,
coaly, chloritic, pocket of fine sand with white cement,
consolidated moderately hard.

Claystone, medium to dark greenish-grey, chloritic,
slightly silty, slightly carbonaceous, consolidated,
moderately hard.

Claystone, light to medium grey, chloritic, slightly
silty, finely laminated, consolidated, moderately hard.
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2,204 feet Sandstone, 5-10% estimated porosity, light to medium
grey-green, very fine quartzose, very argillaceous,
silty, consolidated, moderately hard, with dark grey
green clay laminae.

2,271 feet Sandstone, 5-10% estimated porosity, light to medium
grey-green, very fine gquartzose, very argillaceous.
carbonaceous, consolidated, moderately hard, friable.

2,325 feet Claystone, medium to dark greenish-grey, slightly
silty, carbonaceous, consolidated, moderately hard.

2,380 feet Claystone, light greyish-green, silty, fine sandy,
slightly coaly, consolidated, moderately hard.

2,456 feet Claystone, light to dark greyish-green, slightly
silly, very coaly, consolidated, moderately hard.
Part of the sample is Coal, brownish-black.

2,467 feet Coal, black, slightly argillaceous in part.

2,520 feet Claystone, medium to dark grey, slightly carbonaceous,
consolidated, moderately hard.

2,576 feet Claystone, dark grey, carbonaceous, consolidated,
moderately hard.

2,630 feet Claystone, light to medium grey and light to medium
greyish green, silty, slightly fine sandy in part,
- consolidated, moderately hard.

2,684 feet Sandstone, 5-10% estimated porosity, light grey-green
. very fine to fine quartzose, very argillaceous, silty,
slightly carbonaceous, slightly cemented, consolidated,
very friable. Part of sample: Claystone, dark grey,
silty. :

2,751 feet Claystone, light greyish green, slightly silty and fine
sandy, chloritic, consolidated, moderately hard.

2,800 feet Claystone, medium to dark green-grey, slightly silty,
slightly carbonaceous, consolidated, moderately hard.
Thin laminae of Sandstone, light grey, fine quartzose,
- . argillaceous, silty, consolidated, friable.

2,819 feet Granite, fine grained, inequigranular with sedimentary
(arkosic) appearance in places. The three main
mineral components are guartz, feldspar and biotite
(50%, L40% and 10% resp.) The potash : plagioclase
ratio is 3:1. The rock has a crumbly break.




2,838

2,850

2,878

2,913
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2,972

3,004

3,036

3,095

3,132

3,159

feet

feet

feet

feet

feet

feet

feet

feet

feet

feet

feet
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Granite, basically the same as 2,819 ft although biotite
is more prolific, although commonly altered to chlorite.
The granular appearance is more evident. The rock is
rather crumbly.

Sandstone/Claystone, no visible porosity, light to
medium grey-green, very fine, chloritic, consolidated,
moderately hard.

Claystone, medium to dark grey-brown, fine sandy and
silty, very carbonaceous, micaceous, consolidated,
moderately hard.

Claystone, dark grey, carbonaceous, consolidated,
moderately hard, finely laminated.

Sandstone, no visible porosity, light to medium grey-
green, sublithic, argillaceous, carbonaceous, very
fine, cemented, friable.

Claystone, medium to dark grey, very fine sandy
(sublithic), carbonaceous, consolidated, moderately
hard, laminated with Sandstone, 10% estimated porosity,
light grey, very fine, sublithic, friable.

Conglomerate of igneous rock fragments, clay, quartz
sandstone and dark liinic fragments, white and dark
grey mottled, no visible porosity. The sandstone
is quartzose, light grey white, cemented, consolidated,
moderately hard.

Granite, fine to medium grained, partly sedimentary

appearance (arkosic). Main texture and composition
point to a granitic dike.

Claystone, light to medium greenish-grey, sandy and
micaceous in part, consolidated, moderately hard.

Sandstone, 5-10% estimated porosity, light brownish
grey-green, quartzose to sublithic, argillaceous, very
micaceous, fine, moderately sorted, moderately cemented,
moderately hard.

Sandstone, 10-20% estimated porosity, light greenish-
grey, quartzose, micaceous, fine to medium, well-
sorted, subangular, slightly cemented, very friable.
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3,220 feet Claystone, medium grey-green, very chloritic, fine
sandy, silty and micaceous; with Sandstone, medium
grey, quartzose, very micacecus, argillaceous,
cemented, moderately hard, friable.

3,278 feet Sandstone, 10-15% estimated porosity, quartzose,
argillaceous, micaceous, slightly to moderately
cemented, laminated, friable.

3,299 feet Claystone, medium grey, carbonaceous, slightly siliy
and micaceous, consolidated, moderately hard.

3,309 feet Claystcne., nedium grey, silty, carbonaceous, slightly
micaceous, fine sandy in part, consolidated, moderately
- hard.

3,340 feet Claystone, mediun srey, silty, fir= sandy (quartzose),
micaceous, carbonacecus in part, comnsolidated,
moderately hard.

3,396 feet Sandstone, 15-20% estimated porosity, light grey,
quartzose, fine, very well sorted, subangular to
subrounded, minor mica, slightly cemented, moderately
hard and friable.

3,463 feet Sandstone, no visible porosity, dark grey, very argillaceous,
quaizczy to sublithic, very micaceous, slightly
carbonaceous, very fine, moderately sorted, consolidated,
soft to moderately hard.

i 3,475 feet Sandstone, 5-10% estimated porosity, light to medium
grey, quartzose, very argillaceous, micaceous, slightly
carbonaceous, very fine, consolidated, moderately hard.

i 3,486 feet Sanistone, 20-25% estimated porosity, light grey,

’ quartzose, medium, subangular to subrounded, moderately
sorted, almost no cement, slightly consolidated, very
friable (minor mica, coal and pink garnets).

3,494 feet Sandstone, 20-30% estimated porosity, light grey,
quartzose, medium, well sorted, subrounded to subangular,
slightly consolidated, very friable. Accessory
components : pink garnets, chlorite etc.

3,506 feet Sandstone, 25-30% estimated porosity, good to high
(2 samples) permeability, light grey, quartzose, medium, well

- sorted, subrounded, trace of cement only, unconsclidated
- to slightly consolidated, very friable. Accessory
components pink garnets, chlorite etc.
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3,604 feet Silty Claystone, dark grey with white sandstone
-~ laminae. The claystone is carbonaceous, sandy,
micaceous, consolidated and moderately hard. The
sandstone is fine, quartzose, has a 10% estimated
porosity, contains pink garnets, is moderately
cemented and friable. The lamination is contorted.

3,611 feet Claystone, silty, fine sandy, carbonaceous,
consolidated, moderately hard with Sandstone laminae,
white, quartzose, very fine, sorted, 10-15% estimated
porosity, slightly cemented, friable. The lamination
is irregular in thickness.

3,626 feet Sandstone, 10-15% estimated porosity, medium grey
- to white, laminated, quartzose, slightly cemented,
friable. The dark laminae are argillaceous,
miczceous and carbonaceous. Part of the sample is
quartz sandstone, white, fine to medium, subangular,
moderately cemented, friable. Pink translucent
garnets throughout.

3,698 feet Sandstone, 10-15% estimated porosity, light grey-white,
quartzose, medium, moderately sorted, subangular,
moderately cemented, very friable. Accessory
components : pink translucent garnets and chlorite.

3,774 feet Sandstone, 20% estimated porosity, light to medium
grey-green, quartzose to sublithic, fine to medium,
chloritic, slightly cemented, very friable with
abundant pink translucent garnets throughout.

3,810 feet Sandstone, 30% estimated porosity, very high permeability,
- light grey-white, quartzose, medium, well sorted,
subangular to subrounded, trace of cement, slightly
consolidated, very friable. Light to dark pink
translucent garnets throughout.

3,840 feet Sandstone, 15-20% estimated pcrosity, light grey-white,
quartzose, very fine to medium, poorly sorted, slightly
cemented, slightly consolidated, very friable.
Accessory components : light to medium pink translucent
garnet, some lithic fragments and chlorite.

. 3,884 feet Sandstone, 15-20% estimated porosity, light grey, quart-
zose, medium, moderately sorted, subrounded, slightly
cemented, slightly consolidated, very friable.

- Accessory components : light to medium pink translucent

* garnets, some lithic fragments and chlorite.




-8 -

3,895 feet Sandstone, 20-25% estimated porosity, light grey-white,
guartzose, fine to coarse, subangular to subrounded,
moderately sorted, trace of cement only, slightly
consolidated, very friable. Accessory components :

- light to medium pink translucent garnet, pyrite, some

lithic fragments and coal.

2,925 feet Argillaceous Sandstone to sandy Claystone, no visible
porosity, medium grey-green, very chloritic, sublithic,
fine to coarse very poorly sorted, well rounded,
consolidated, moderately hard.

23,948 feet Sandstone, 25-30% estimated porosity, hier permeability,
light grey-white, quartzose, subrounded, well sorted,
. ; A?Afﬁ? ,ggg{ no cement, only slightly consolidated, very friable.
' Accessory components : light to medium pink trenslucent
garnets and some lithic fragments.

3,977 feet Tuff, red brown (iron stain) and white mottled, completely
2 &t altered, zeolitic, glass shards, lithic fragments, tightly
(2N - cemented, soft to moderately hard.

L,090 feet Tuff, red brown (iron stain), very altered, zeolitic,
medium to very coarse well rounded quartz grains, rounded
vesicles with chlorite infill, tight, soft to moderately
hard.

L, 148 feet Tuff, red brown (iron stain), very altered, zeolitic,
lithic fragments, some well rounded quartz grains,
tight, soft to moderately hard.

L, 205 feet Tuff, red brown to black, zeolitic, ? carbonaceous,
some well rounded sand grains, lithic fragments, tight,
soft to moderately hard.

L,270 feet Tuff, red brown (iron stain), zeolitic, round vesicles
with chlorite infill, lithic, vesicles with ?zeolite,
tight, soft to moderately hard.

4,318 feet Volcanic, severely altered, high proportion of amygdules
and veins (approx. 50%) enclosed by hematitic clay. The
amygdules consist of colorless to very pale green fibrous
chlorite.

L,618 feet Volcanic rock, ?tuff, red brown, altered, zeolitic,
small rounded vesicles with chloritic substance, tight,

» moderately hard.
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L,676 feet Tuff, red brown, very altered, zeolitic, pockets of
a ?zeolite, chloritic rock fragments, tight, moderately
hard.

L.,930 feet Tuff, red brown, very altered, zeolitic, rounded
chloritic vesicles, some rounded guartz grains, . lithic
rock and crystal fragments (Zepidote) tight, moderately
hard.

5,015 feet Volcanic, red brown and grey green, very altered,
devitrified glass, zeolitic, tight, moderately hard.

5,160 feet Volcanic. micro crystalline chloritic base that surrounds
common amygdules of colourless to pale brown chlorite.
- The isotropic nature of the material suggests that it
may be glassy.

5,240 feet Tuff, red brown to g.e7, very altered, zeolitic, rounded
lithic fragments, tight, moderately hard.

5,481 feet Volcanic, severely chloritised ranging from green to
light brown. The chlorite encloses in parts aygite,
plagioclase and a chloritic replacement of olivine.

5,627 feet Carbonaceous Sandstone, light grey to black, less than
5% >stiwated porosity, quartzose, very fine, consolidated,
moderately hard, friable.

‘%;m/ AN

. §%Q£~ 5,643 feet Carbonaceous Siltstone, medium grey, no visible porosity,
PR VS quartzose, very fine sandy, micaceous, consolidated,
A L A~ friable.

; e Cdfée s
f{/;

! 5,690 feet Shale, light grey-green, very chloritic, silty, consolidated
weacthered or reworked basement.
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