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S UKMARY

The Horth Seaspray No. 1. well was drilled

in the Gippsland Basia by Adrco Limited ag Operator ia
partnsrship witch Heodailde {Lakeg Batrsance) G4l Co. H.L.
t¢ the prodjected depth of 4800 Peet, and then deepened
to B000 feet. The well was epudded on Hovember 21,
1962, and temporarily abandoned oa December 21, 1962,
The well enceuntered Tertiary and Mosozsie ateata
typical of the western pert of the basin,

Several gasg shows were detscted betwsen 3IVOD
sad 3IB00 Peot by the mud logping enit. These shous were
tested in open hole aad through perlforations in 7 ineh
gasing., Petroliferous gas waas produced from a sandstone inm
the interval 3768 - 3772 feet at the estimated rate of
80 to 100 MCE/D. The Tlow from this 2006 was slightly
lsss wuhsn prodeced through perforations than 4in open
hele.

The gas shows were Ffouad in the apper part
af the Strzelecki proup. Mud filtrate invasion may have
reduced the permeability of the kaolinitic sandstones
in this'seetion.




INTRODUCTION

Dupding the early part of 1862 o selsmic reflegtion
gurvey located o osntevwest frending antielinme approximately
5«1/2 miles nopth of Sossprey in the Gippsland Basin of
Victovria, A moemal fault euts this struacture on the
sovth flank, Cloesure ageinat the fault was determined
t» be approximately 300 fect,

A lovation was steked near the structural high
of the anticline, The woll was prodected to 4800 Pozt 4in
prder totest the sande of the Latrobe Valley Coal Beassures
and the sondstones gnd praywackes ol the Strzelecki Group,

Shous of oil 4in the Hopdeide Ho. 1 and § wells,
and in the Lakes Batrence area, indioste a2 source of
poeteelenn in the basin, probabdly 4n the area spouth of the
c¢osst line. The posgssibility of a mariane Pacieos P the
Latrobe Valley Censl Messures boneath Bass Strait is one
poatuls ted spured. Asothop poutuluted soures is & marine
Cretacoons wedge scuth of the esast line similar ¢o that
found in the Oftwsy Bapgin is southewoztora Vietoaria,

It wos hopod that o0il or ges had miprated sorgh
from the suvurce beds and beecome irvapped iam the amtielinal
strug tuare, In the Nerth Scaspray structere highly porous
gsands overlaia by the dimpervious shales of the Lakes
Entrance Formation are streucturalily situated te Form an
greelient trap Por zay 211 5 gae miprating from the south,.

The well was drilled as 2 joiut operation betweon
Arco Limlited and Woodside {Lakes Eurtranece) 041 Co. W.L,
with Areo beiag the Operator,




WELL BISTORY.

GEEBRAL DaTa

Hell HName and Number HORTH SHLSPRAY NO. 1.

Location i Latitude 3798296" South
Longitude 147931 E8Y Hast
55 miles northesst of Seaspravy,

Gippsisad Basin, Victoria
{See localicty map)

Hame and Address of
Tenement Heldep : Lakes (041 Limited,
782 Eldzabeth Streest,
‘ Melbourne, Viectoria.
Detalls of Peterolenm Fatreleunm Prospesting Licoence HNo,
Tenement 160, Victoria.

Piatriet Gippsland, VYictoria.

Fotal Depth 3 8,000 feet Driller
4,992 feec Schlemberger

Date Driliing Conmesced November 2].1962

Date Drilling Completed Begenboyr 13, 1959

Bate Well Temporarily
Abandoaed Degember 21, 1262

fiate Rig Released Poesmber 21, 1582

Beilidng Tige in Daye
te Total Depth 28

Blevation {above M.S8.L.) Ground 77 Peet
Relly Bushing 88 foet

Statue Temporarily abandoned, coment plug
in 7" casing 4310° - 4498Y, Bakep
bridge plug im 7® easing =t 3700
feet, cement plug Ffrom 20 to 40
feet {reference kelly bushing) snd
gteol plate with 2 imeh valve
welded above Bpaden head

Cost Kot available

DRILLING DATA

Hame and Address of Reading aad Bates {Austraiia)
Breilling Conteactor Pty. Ltd,
2 City Zeag
Melbourne, S8.C.4., Victoris




Dpilling Plant

Blowout Preventer

Equipment

Hole Sizes and Depths

Casing and Liner
Details

Make

Type
Rated capacity

Rated capaecity

Motors

Make
Type
Fated capacity
Make
Type

Size
Pump Mptors

Make
Size
Series
Make
Size
Series

17-1/2"
12-1/4%
8-3/4"

Size

Weight

Grade

Rangs

Setting Depth

Size
Weight
Grade
Range
Setting

Size
Height
Grade
Range
Setting

National

50

7500 feet with 4-1/2

ineh drill pipe

10,000 f¢t. with 3-1/2
ineh 4plll pipe

{2) Gegeral Motors §-71
twin model diesel,
504 BHP eash

Lee €, Moore
131 Peet Cantilever
550, 000 pounds

Rational

1 - C28Q

1 - CL80-B8

F-1/4% x 12%

HMake Ceneral Hotors
Type 6-71 twin diessel
BRPE S12

Cameron (2)
12w

900

Hydril

iaw

900

O -~ 30 feest
30 - 512 fest
512 - BO0O fget

13-3/8"

48 poundffoot
He=d0

2
30 feet

9-5/8%

36 pounds/ffoot
J-~58

2

512 feet

9“

26 pounds/foot
H-80

2

4838 feet




Casing Comenting i Sine 13-878%
Petails i Setting dopeh 30 Pend
puantity comont used 20 cacks
Canvuted te surfase
Haethod used mixed and poured by
hatd,
Siwe BB B"
Secting dopth 518 font
C Ouantity corment uzed D10 ssoks

Cempnted €9 surfaow
Bothod upod plug

Bixe e
Betring depth 4538 Feoov
Ounstity coment uneed 340 secks
Comented to 2200 Feot
Heshod used plug

Deiiling Fluid 3 Typo Yater base, bentenite, low pH
Averapge, 30 - 513 fees 8.8 Lhafgal,
weights BL2 - 1000 ¢ .8 w ®
1000 - 008 ¢ Dot ™
BO00 -~ BOOO 8.5 *
8000 - 4000 13,2 *#
4000 « BOOD iG.k 0
The aved mod pesd o deiil the surface hols wae 8 Tow
weipht, Llow viscosity freah vater beatonics mad, after driiling
sut boow the gurface caning 8t 51 Peet the wiscasity was
pradually dail¢ up to abont 80 secwvndnfauart, and the watep
loas was deeeessed to about § ¢of30 min., The vincosity and
wator less wers contesiled by the use of bensonite, Le-Vis
and OMC {Tylese BY?), The pi of the mud system was maintained

by the uwse of ssustic soda, ,
Coment contamivation wag controliled by soda ash and

bicaphonate of ocoda, Lost circulation was ensountered while
driiling at 3772 Poet, and this wes successfull osatrolled by
additions of sowdust obtained focally.

Bxgnpt For sinep lost ciesulation ap wausual €08
ditionas or difflcaltieos wore encounterad, |

™o average wookly analysie of the deilliing med iz
iizsted below:




Heek suding Viscosity Helght Helo pi R.Co

ssefat. lbsfeal. cefo0 min,
T/ B8 4% 8.4 6.5 9.1 27 39°
47187632 80 10,38 10.2 £.8 Blaav
11713760 &8 D7 6.4 10,5 arsan
18/tu/6a 76 H.8 G 10,6 a/3a%
Hater Supplys
4 unter well wag drdlled on the edpe of the well site

to 8 depth of 110 Peet with & perrussion type rig. Six ineh
gaging wag set at 94U Pent, and 30 Peet of nlastic peresn uwas

get bolow the bLame of the cassing. A Pomoua Pump assembly
powered By & Southern Crose diesel engime was instuellsd in the
wall, The well was testad at the pate of 600 barrels por day,
- sad therve was #n shoertars of water deriag the eperatinns,
Perforating and Zhoeoting Record:

® Caging o - Intervals
3630 » J636" 4 shaped charpes gser Poot
IV3Ee 3741 H # i ”
;‘g!}fﬁgl 3'}&39 2 L3 2] {2
@?@3 ® 3\3@& = i # ¥ 23
25079 L4390 = b B &

Plugping Boek:

After eosahing 4%00 feot & corent plup was aet 2% 3840
to 3940 foct using 47 zaseks of construciion cement., The 2op
af this plag was fopad st IVE2 Feot and then Aritled nut ts
3810 feot in opdar to retest the gan boaprise ssndetone af $788
g 3772 feet. 4 driil stem $ost im the imterval SPESE - IBLO
feot, 34 hours efter the plug was spotted, Failed beesune sofg
coment plucged rthe perforations in the tail sipe.

4fter the test s bit was run in the hole Eo drill off
the top of the piag for & asne nd atter,t at tonting the gag
zoneg, bt the plug wap 00t set-ud =and the big wont throush the
plur withoue Finding say Pirm corert. X% was decided not te
nRttompt gny more gamont nleps bwt o 20t 7 dneh easing ¢o teat
shroned perforetions.

afger teating st 4407 - 4419 Post & cement plup wag
Bot 8t 4310 - 4488 Test in ordepr te tent abpve the plug.
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After test Ro. 10 a2 Baker bridpe plup waz set at 3700 feet
in ovder to test sbove the plug. |
Rishing Opevations
No Pishing oporations were sonducgod,
$ides Tracked Hole H
The plupg was not side-tragked.
LOGGIRG AND THITING
- Dhueh cuttings @

Cutetingy were colliected after passing over Cthe shale
shaker, thom washed and plsced in sample bags. Cuttings weve
collected at intevvals of 10 Peot while Ariiling and 5 Feot
while coring.

' Coring:

& total of § cores were taken eomprising a footage of

93 feet, A total of 46,8 feet ware recovered fop a recovery
of BO%,

The orvigisal corinp program was Por Pour cores, two
in the Latrobe Valley Coal Moasures and two in the tap of the
Strzelecki Group, The cores wore planped s6 as to doterming
the presspce, or ahsonog, of hydprocsebons in popdus sones,

The cpead dntervals were ag Poallisws 1 1984-1973 faet,
20202038 Peot, 2VIT-2757 faot, 3213.5923 feet, 3484-3%504 Peet,
37683771 foet, Coroe number 1 was taken at the top of the
epal messures, but recovered ocnly coal, Core aumber 2 was
taken a Pew fest bolow number 1 and pooovered sand and seal,
Gore aumber 1 wase desigaed ¢o invgstigate the first sand ag
the top of the cenl messures, but whea no sand wuss recovered
ia this core a second one had to b takesn.

Cores Won, 3, ¢ and § ware takea 2t depths Approxe
inmately the gsame asg shown on the original coring preogram,

Core number 6 wae taken in ordepy to investinate the proscnce of
hydrocarbong indicated when 2 gns show waws encouatered, The
deseription of these eores oan be feound dn appendix 8,
Side-lall Sampliing @

& totsl of 34 gsideo-wall gores were taken ia three ross




.
gaing the Sohlemberger side-wall corieg pus. Heeovery was Talr
to good, These eores are Jdeperiboed ia appendix &,

Bleotrical and Other Loggiag '

The woll was logged From 517 feet to the total depth of
5,000 feet by a Schlgmbargey truck-mountsed logeing anit, The
glectriesl log, miepolioz with wievosaliper and senic lag were
ruf ovor the sbove interval, In addition the sontinusus dip-
moter lpg was run in the iatesval 1I700% to 3J000Y. the gawmmsa ray
log with eollar locator im the isterval 2900 to 4440 feot aand
the tempepsture lon in the iateeval 2000 to 4444 fest.

A& mud logging caravan, lsasssd from ULl Bevelopmont K.L.,
war in operstion while driiling from 3O feet to total depth. The
togsine vrit was oparated by two genlogists - Frank Ingram and
Helson Beyors ~ working 12 hour shifte. Details of the logging
are given in aspendirx L.

Beilling Time and Gag Log ¢

The deilliing time was recordad by a geslograph lacated
sn the eig Ploor, sad also By an Beterline Angus drilling rate
resoprder loonted insido the mud logging capavan,

The gasg content of the driiiiaz mud woas logped eontin-
wously from JO Peoet to the totzl depth of 5000 feet uaing a
Johnoon Yillioms gao detector in conjupetion with a2 Hinncapolils
Honeywell "Brown®™ rosorder. The gas curve ou the composite
log is the reswlt of this logging.

. Pormation Testisp 2

& total of § open hole drill stem vests wore sade, 3 of
shich were successiPel, The romuining tws Pasiled hoooease of
goor hole conditious, & Johaston type “ET testing tool with
a8 7~174 inch packer Por ftestinn in 3-3/4Y %ole was ssed Popr il
ppon hole tests.

Bix formacion tosts were made inside 7" casinr with a
Bailiberten RNITS hydro-spring test tool run on 3-7/8% tubiag.
Thess tests were all suceessful, Petrolifersus pgas waa proe-
ducod during one gpeon hole tent and duriag 4 testz throuph
perforations in 7™ gasing. The gas sa a1l these tests origio-
ated from the same zone st ITVEE-3772 Teet {sicrolog depthil.




Do
In hrde? thy Pormation tests were as Pollews ¢

BeT, Ko, 1. 031 « 2041° » packer Palled, recvvered L1000
foot of driiling =ud,

BT, Bo, 2 Jwape 39TLe, roc. 28 P, of drilling wmoed, ne
0il op gao. _

net, He, 3. 3vese gvent o petrpliiferasus gas tu surface ig
i ® on., approx. Flow BO 100 BOFD,
rogoversd I988 foot of Jdediliing sud {(resain-

inr valve Pailled while coming out of helel,
o $il or water.

45%01%, veasvered 285 Poct of driliing mud,ns
sil, gas or uater,

IBLGT, enil pipe set on ooment plimg vy FHLO

fest, coment plug falled to held,

porforations pluzggod.
4419 ghrengh porforations dn ¥7 gaging,
rosnverad 180 Poot of alightly gae out wvud,

ne Feas pas, oil or water,

IVVL? theounh pesforations in 7Y gesieg,
petenidiferonn gos to surfase ian 1 howr snd
18 wminutes, Flow leas than 100 RCE/D,
reguvapred 1850 Peat of alivhtly pes gut mud,
F7P4 throunh perPorations 4n ¥ gaﬁﬁ@gi
after poidizdins Foemetion, noternlifercus gee

ety surfage ipn 3% minutesn, Plow leoss than
100 BOEIN, noe recovery of filald,

BIPLY cheouph perfopsticns in 79 gaedag,
wesk bBlow diddindishing te ue blow da 10
2AnUTeS, Bo gap to gurface, 00 roggvery

af Pleid,

x7HRe, IVARY « VLT amd I7HEY . BUW4E
thropph perforstions dn 7Y ¢asing, potenlif-

aroun rcase o surfoee in 1 bowr 4% minutesn,
Plow lesa than IO0 BOP/N. Begsvered 360
Peet drilling mud,

3636%, porforstivns 4a 7° 2asing,. RO cus

e wurfaceg, reggvered 240 deilidapn oud




10,
plighely zas cut in botiom 40 fees,

S8ee appondix 2 for detailed doscription of Pormeation
Eonte, '

Dovintion Surveve ¢

Deviation surveys to detormine the hole deviation Peonm
varticsl were made by running the standspd Totoo instrument on &
wire Yine, or by deopoing the instrument down the drill pips Be-
fore making & trip Por s now bit,

The vertical devistion gradually increased te 1.1/73%

‘from suePaos to the top of the ﬁ@@ﬁ%ﬁi&‘ﬂﬁﬁﬁi&ﬁ at 3633 Peet,
Ppom 36337 feet the devistion dwreased to 3% ¢ 4328 Peet, and
below this dopth varied from 1-1/4% to 3%, Np epooked hole
problens were cucbuntered,

The divestion of devistion from the suelfage to 3683
feet was to the east, and Prom 3897 feet to BO00 feet to the
southwent,

Tempoarature Surveys

A tempeprature swurvey was made alter nettidag 7 ineh
aaning at 4338 feet, The vop of the coment wsg found st 2900
feat on the temperature 1og.

Soe sppondin § For & plot showing temreraturcs versus Jdepth,
Gther tompepaturos detormined by Schlumborper ave
listed below:
Bapth Tenpepaturs
4506 feet oeop
4588 = 118%p
These termpopatures mere taken by 8 thermometer in the miecrolap
soude epproxismtely 6 hours aftor vircvlation sas stepped,
Other Well Surveys
Ho well surveys were made sther than these listed abave,
GROLOGGY
SUMMARY OF PREVIOUE UORE 3
Geologleal and Deilliiep
Bafore the deilling of the Horth Seassprsy Ho. I well
was bopun, loge, corses snd gottings of wells in the ayeon were




studied in order to anticipate the thickness and lithology 11.
of the sediments in the Seaspray area. The most signiaficant of
these wells are : Tanjil-Point Addis No. 1, Darriman No. 1,

Wellington Park No. 1, Hollands Landing and Wurruk Wurruk. All of

these wells penetrated the Tertiary section and part of the thick

Lower Cretacepusc Strzelecki Group.

The deepest well (12,011) feet in the area, the Arco-
Woodside Wellington Park No. 1, penetrated a total of 8,226 feet
of the Strzelecki Group,without reaching the base of the unit.
This well, completed early in 1962, holds the record as the
deepest well in the State of Victoria.

No field geological work was done in the Seaspray area
as the surface is covered with late Pliocene and Quaternary sand,
~gravel and clay which do not sufficiently reflect the subsurface
structural conditions to warrant surface mapping.

Various reports on the geology of the Tertiary sediments
and the Strzelecki Group, as exposed in the Carrajung uplift, were
used to better understand the regional geology of the Gippsland

Basin.

Because of the numperdus wells and reliability of seismic
reflections in the Tertiary section, the structural and strati-
graphic conditions of the Tertiary sequence in the basic can usuall
be predicted with a fair to good degree of accuracy.

Geophysical :
In 1962 a seismic reflection survey consisting of 191

‘miles of traverse was made from the Lake Wellington area south-
west to the Woodside No. 2 well. This survey was conducted by
Austral Geo Prospectors Pty. Ltd. and tied into a previous survey
by the same company in the Lake Wellington area.

During this survey the North Seaspray structure was
located, and several lines were shot across the structure to def-
initely establish closure along this east-west trending anticline.

Seismic methods yield reliable results in the Tertiary
section; but, because of the lack of good reflecting horizons in
the thick homogenous Strzelecki Group, the pre-Tertiary structural
framework is still not well known. The only source of positive
information in this section is from well logs and outcropse.

See appendix 1 for velocity survey of the North Seaspray No. 1




SUMBARY OF THE REGIONAL GCROLOGY.

The Gippaland Basin i one of soeveral amall basing
along the spedhevmst of Anstralfa., The basis is defined and de=
lineated by the presence of Tertiary coal messures and marine
sedinents. The basin proper can bo considered se that arsa west
ef the Lakes Entronce granite high, south of the Toertiary -
Paleozsie eontact onm the aorth oide of the basin and enst of &
line betweon the YWilson®s Promontory granite snd the town of
Harpagel, The position of the south Boundney of the basis is not
known ae Lt ldes 4in the arvren of Bass Strait,

The P%laamnﬁé aubsurfoce is probably very mueh like the
avea of Paloozeie outcreps on the morth side of the bdasin,
Ordovician and Silurisn sediments, altered by dynamic metamspphism
and intruded by granite, probably underlic Mesozosie strsta over
most of the basin. Preserved, hghly Polded marine strata of
Hiddle Devonisn ape veeur as erosionsl remmants, or down-faulted
blocks, north of the sastern hallf of the basin, Isolated pe-
curvences of Hiddle Devondan rocks eould be oxpested in the anbe
surface in the eastern half of the basin. Gverlying these sltored
and highly lelded slder Psleozoic rocks on the northorn side of
the basin is & thick econtinental secvemee of red shales, sandutones,

eonglomeratos and voleanice of Upper Devonisp - Lower Carbonifercus
age. Theso beds are slightly ¢o moderately folded and probadly
extend south at leasst as Par as the Lake Hellington area.
' Ko Pormian sedipents arve known in the subsurfses of

the basia., Howewver, conplomerate, oxpoeed slong a major Fauwle
on the eouth side of the Carrejung uwplife, ig thought te be
g&a@ial'ziiﬁiaﬁ of Pormian age.

The mador atroctural trend in the Tasman geoeynsline
is moptheseuth, sad as the Paleospic rocks in the sub-guerface of the
Gippaland Hasin are 28 extension of this gocsymeline, thom the
same troend iz thought €0 seraist.

Ho sediments of Triaseic age are know in the Gippsland
Brein.

The Upper Jursasic snd Lower Cretsesons times ave
represented Ly the Strzelecki Group, a thick ssaouence sf noge




1%.
marine sedipents depusited in zn esst-wast tranding trouph, op

graben, The thickress of this secnence is aot kanwn, but the
¥ellincton Park Mo, 1 well ronetrated 5,298 feet with ao ia-
dication of resching the base, SBatimates of the thickaess ia the
suterop arves of the Strzelecki Ranges varies From 5,000 e 230,000
teen.

During Hosone time, uhen the Latrsabe Valley Coal
Measures was deposited, the CGippslend Basin sequired, in genersl,
its present size and shape. Xn the Latrobe Valley and coastal
apes, bhotwena Seasspay and Welshpool, swompy conditions renpited
in wory thick nconsmlistions of bpown cosl, Towards the east
goal becures 8 miner constitpent nand eclastic material predomin.
ates. East of Sale eevoral bores bhave found thin Fomsiliforuvus
iennses within the cosl measures,

In the Horth Seaspray No, 1 well ares brown coal
agenunts Cor 32% of the total thickmess of the coal mesesres.

In Oligocene time the Pirst widespread marise invasion
peearred in the Gippsland bavin resulting in the Jdeponition of
the Lakes Eatrance Foraation.

In Higcone time, apg the sea graduslly enervsached over

the basin, limestonme and marl was deposited over a large ares.
This sequenoe of sediments comsists of several members, bLut
ssually is referred to as the Gippeland Lirestone.

' A mavine eavironeeat contiausd into Fliocons time,
sut then greadual retreat of the sea onded marine depusition in
the Gippsliand aven of the Gippsland basin, Fros §§§e9 Pliscene
ts recent time mnon-mapine conditiony preveiled, and s cover of
sand, gravel and clay was depositsd ovor most of the basin,
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g? STRATIGRAPHIC TABLE
ép The follewing is the stratigraphic sequence penetrated

in the North Seaspray No. 1 :

-

TABLE 1
Age Name — | Depth i Lithology

U.Pliccene Lake Wellington ef.K.B. Sand, Gravel and
and/or Haunted Clay
Hill Gravels 570"

L.Plioccene Jemmy's Point
Formation Sand, Shells and
' Marl

U.Mioccene Tambo River
Formation Marl and Limestone

Miocene Gippsland Lime-~
gtone

TERTIARY

Marl and Limestone

Oligeccene Lakes Entrance Calcareous 8hale
Formation Marl and minor
Limestone, glauc.

Sand, Coal and

L, Oligocene |Latrobe Valley
to Coal Measures

3 Glay
U. Eccene chonformity

Strzelecki Graywacke, Sub-
raywacke, Shale,
Siltstone, Sand-~
gtone and Clay-
gtone, carbonac-
eous, nopn-marine.

MESQZOIC
JUR.
CRET.

u,
L.

. . STRATIGRAPHY
0~ 40 feet
Quaternary (%)
Sand, white, yellow and red, medium - coarse grained,

sub~angular to sub-rounded,
40 - 270 feet
Lake Wellington and/or Haunted Hills Gravels

Upper Pliocene
Sand, white to yellow, fine to medium grained with
occasional coarse grains, mostly quartz with jasper andg
gray rock fragments common, slightly micaceous, sub-
angular to sub-rounded; and Clay, red, yellow and
gray, non-feossiliferous.




343 Peet
Jemmy's Point Formation
Lower Pliscens

Ssnd, light geay to yellew, fine to covarse graised,
with very abondant shell Fpapgmests.

%48 ~ B12 Pest
Jopmp's Paint Formation

Loawer Pligcane
Harl, light geray and lighe preay gesesn, slishely ssudy
agd silty, soft to friable, adbundant brressa, with
traces of zlasoconite,.

512 - €20 feet

fambo Rivaer Pormation

lpnay Hisecone
Harl, 1ight te medimm gray, sliphtly sandy, Fossilifersus,

Priables snd Limesntone, eresm - light gray, Pise zrained,
friable,

The Jeénmmy®e Point asnd the Tembe Biver Formativas sre
vapiable im Litholegy, and theip bouadaries ars Jdetermined by the
preseage of charsotoristic nicrofeesils,

Typieally the Jommy's Peint Formation consiste of shelly
gatid in the upper pare snd sandy or siley marl én the lower part,
The Tanbo River Pormation coasistn of isterbeddesd limsatoas and
marl, The percentage of limentons inergusesn tedapd the s2uthern
part of the basin,

B30 ~ LI0U fost
Bipsslang Limsstone
Hiogane

fMapl, moedium gray, gray aroos and géay beroun, Tiane prained,

Priasble ¢ guney, abundant foswdls, sliphtiy sandy ia part,
begowing wore shaly dowaward, sliszhtly it modervately
glavgonitie; and Limestone, 1ighd gray, scoss and Tighe

broun, fine grained, friable, secssisnal sand geaine,
slighetiy glavconitie, vary Pfoesiliferous,

The Gippelaand Limpetans e comooned of throo sude
stages which are, Prow top to bottom, the Bairssdale,




Batesford aad Lenaferd. But, since these substages
¢axnnot be regognized lithplegienlily, and their bouade
aries can only be degermi-ed by microfossils ia cuttings
which are evsually badly contaminated, the sub-stage nomen-
clature haz not boen placed on the composite lng.

The limestone is Found mostly in the upper 400 feor
of the Gippeland Limestone. Below this the limestone
pecurs moestly in lenses intercalated dn soft marel,

1700 - 1922 Peet
Lakes Bntrsnce Formation
Dligoaony
S$hale, greea, gray groen, ligpht geay and lizht broun,
calearsouvs, 8oft and gumey teo slightly fiem, glaunesnitie
throughout, very glaucoandtie in bottem 30 feet, partly
pyritic, foraminifera commoni with minor Marl, light
gray to gray greon, soft, aslightly siley, glasconitic,.
The glaupgonivie saad at the base of the Lakes
Entronce Formation in the Lakes Entrance srea is ast
present in the Worth Seaspray Ne, 1 well, The lLitho-

logical change at the base of this Pormation, whore madw
ine fonsiliferons marl overlies broun ceal, is very

ghraot.
A minsy uvnconflormity, or hiatus, probably is

present between the Lakes Butrence Formation and the
underliying Leatrobe Valley Tonl Measures, In the Woodside
Ho. @ well {sce logcality map)} a2 core was cut which ex-
hibited dessiccation cracks ia the top aof the cosl
measures P41led with marl of the Lakes Entrance Formation.
1988 -~ 3623 Teot

Latrobe Valley Coal Heasures

tipper BEoecene to Louwer Olignecensy
Sand, whice, light to dark brown and light teo mediem gfay.
Eirm o voarse-grained, gecasismslly pebbiy, ¢lean %o

vepry iizneous and asrgiliscevds, unconsolidated to Priable,
predomninantly angulay to sub-sngular guartz, pooy
te very good porosity, uswally posrly serted}




ggggg hpoun to bimek, saft to britile, aften shaly end
enrthys Glaystons - Hudotong, 1ight gray to Light browus,
silty, micscepus, plant Ffosails common, oecesional flpatiag
gand graias, irregular bedding and Siltsiope, gray o bBrowk,
friable, argillinccons, sad vsually i1ignavus.

A light brown silty dolomite gcours in the interval 3890 -
2568 fabe wuhieh is essily seen in the cuttimpgs and on the
elsetrical and sonie logs. This horinoa, and the majer e¢sal
sesm at I708 -~ 2780 feet, ave the ealy w0 hods in the North
ssagpray No, 1 that can be sccurately eorrolated within the apnal
mesaures with the Uellingtea Park No. 1 well.

The sonl mecsuves thicken papidiy in a gsouthuesterliy
direction. JIs the Hollasds Landing well (smes iocality map)
the thieknens of the coal measures was 763 foet: in the
wellington Park Wo. 1 the thickaess wag 1400 Poet, and in 3he
Korth Scasppay it veached 1701 feet. The thickening Prom the
Vellisgton Park Ko. 1 to the Hepth teaspray Ko. 1 is confined
to the isterval bemeath the majer coal seam and ehe top of the
Besozolc section.

¥e marine Possils were Cound ip futtings er caves in the
Lateobe Velley Ceal Measures.

The pereentage of ecoal in the complete soal measure
sequence amounts te 2% i the Borth Seaspray Ne. 1, o2 &
toesl of 5385 Pest, This compares with a percontage of 21E
im the Wollington Park Wo. 1 and 9% in the Hollands
Landing well,

2623 ~ 3800 foet
Strzolecki Oraep
Lowar Cretacoous
Sandstone, light oo modium geay, vory fing to Pine grained
and silty, partly ealcarecus, Prinble $o slisghtiy hard, very
kaolinitie, Peldopathie, carbonacevus; and Shale, gray green,
gray aad brown, often mottled, Ffirm, alightly earboaacesus.




18,
This ds the unit in which several gas shows were de-

tected by the mud leogeing eguipment, The contasct of this
unit with the overlying Tertiary sediments is a pro-
nounced uneconformity. The sediments immediately above
and below the unconformity are of eqwal consolidation,
thus no drillipg "break™ oceurs upon entering the
diesezoic section.

The tep of the Struelecki Group is not easily re-

cognised From cuttings as the diagnostic lithologice
feature of the sesuence is the prescace of consolidated
geay green, chioritie graywacke whielh opccurs deeper in the
section, The sandetones in the top of the Strzelecki
Group are gray to geay brown, sliightly eonsolidated and
disintegrate in the drilling mud, which properties make
the upper part of the Strzelecki Group difficult to dis-
tingeish from the overlying Latrobe Valley Coal Mesassres.

The Flrst gréy green graywacke appearesd betwoen 4000
and 4100 feet, and this interval marks the depth in whiech
the drilling rate began to decresase. Thus, approwimately
400 feet of the Str=zelecki Group was penetrated bhefore
it could be definitely recognized on the basis of cuttings
alon®,

The Tertiary - Mesozoiec unconformity can most easily
be recognizmed on the electrieal Ipg. The formation water
in the coal measuvres is very fresh {300 - 500 ppm RaCl),
rosulting in & very high resistivity in the sands of this
sequence, The formation water in the Strzelecki Group
gsediments is brackish (approx. 15,000 ppm NaCl) and the
regsistivities in this section are moderste to low.
Begause of the difference in formation water thersPore,
the Tertiary-Mesozoie unconformity is marked by a
strong contrast in resigtivities,

3800 ~ 5000 Ffeet
Stezelecki Group




Lower Cretaceous
Shale, gray, gray green and light brown, firm to sofg,

sliphtly earbonaceous, partly silty: Sandatone, wmedium
gray speckled with white kaolin, very fine to Pine grained,
feldspathie, friable to slightly hard, carbonaceous flakes
sommonr, grading downward into Subgraywacke and Graywacke,
gray green, very fine to fire grained, consisting of gqusarts,
white and pink feldspar, green and gray rock Pragments
with 8 matrix of ksolin, chlorite, silt size rock detritus
and caleite; and Claystone, light brown to light gray,
aoft, slightly =4ilty,

At 4706 to 4B10 feet a light brown te light gray

bentonitie Clayastone is present. This is similur to a

bentonitic claystone present in the Hellington Park Ne. 1
in the interval 5080 -~ 5215 Pfeoet.

This unit exhibits the monotonous lithology typiecal
to the Strzelecki Group in the Gippsland Basin. The term
graywacke is spplied to the sandstones as defined by
Petitijohn {1949}, that is, a dark sandstone composed of
angular detrital grains of cwartz, feldspar and reock frag-
ments with a matrix of chlerite, sericite and carboaate.
Subgraywacke, as used in this report, refers to a sand-
stone similar vto graywascke, but richer in quartz and having
& segarcity of feldspar.

The sediments of the Strzelecki Group are thought to
be completely non-marine ip origin as no fossils, other
than plant remains, are known tou exist. Fragments of gap-
bonized wood resemblinr charcoal are common in the gray-
wackes. These charcoal Pragments were possihbly washed ferom
burned off wooded areas and deposited alonug with classic
material being eroded from the same area.

Plant fossils, mestly flattemed stems with occasional
leaf impressions, are common in the shale and clayvstone
Tayers. Coal is also comwmon in the top 800 Ffeet of the
Strzelecki Group, but only as thin laminations,




STRUCTURE
The North Seaspray Ho. 1 was drilled near the

strugctural high of an east-west trending anticline. This anti~
cline was lpcated by & seismic reflection survey in 1962, The
peflecting horizom used for mapping was the tep of the Latrobe
Valley Coal Heasures and what was believed to he tho base of the
Tertiary section. No continuous reflecting horizons were Found
below the Tertiary, 2s is true for the entire Gippsiland Bagin.

The north Plonk of the sntieline is cut by an eagt-usnt
aormal fawlt with the north nide being the doun~faunlted block.
The thpow or this fault varies from 200 to 500 feat, the maximum
weing nesr the struetural high, Clesure is controliled by the
fault, although there is a small ares of north, or reverse, 4ip
near the structeral high, T™he smount of elosure agaiset the
fault is approximately 300 feet on the top of the coal measures
apna about 350 faet on the base of the Tertiary.

It was sasumed before drilling that the Mesozoic section
below the Tertiary would have approximately the same structural
eharancter as the Tertiary section, After drilling the well and
making a continoous dipmeter survey it was learned thatthe

Mespzoic section has an average dip direetion of H ziaﬁ and an
average dip magnitude of 15%, Dips in the Tertiary as determined
by the continupus dipmeter are somewhat erratic, in geneprsl

the dip direcction in the Lakes Bntrance formation is R 25%W with
ap average magaitude of 50; im the Latrobe Valley Coal Measures

the average dip direction is § 350 ¥, and the averasge magnitude
is 6%,

From the above dircctions of dip it is now asssuned
that the well was drilled on the west side of a structural
igh in ¢the Tertiary section. The stracture in the undepliving
Hesozoic rocks is not well kmown., The direction of dip in the
rocks sugpests that the well was drilled on the morth flank of
ap east-west trending anticline or nose.

4 dotailed plot of dip magnitude vorsus depth in
the Masomoic section indicates that the dip magnitade de~
crosges downward at the rate of about 3 te éﬂyer 1000 foot. This




doersase or "Fflattening out”, with depth can be the result of 21.

onas, or both, of twd things. If the well is situated on the norih
fiank of an assymetrical asnticline with the sxis inelined and
migrating touaprds the soud with depth, then the dip would daeresse
gowauward at = rate dependent upon the degree of folding. The
gecond explanation is that the dip magnitude is a result of deoag
Folding along an east-west faslt, and with depth the magaicude

of Foldins decresses with the incressimg distance 5? the well from
the Ffaurlt plane,

If the dips ip the underlying Hesuzols section are due
snlely to fplidimng, them the structural kigh ia this ssction is %o
the =zputh of the well site, The sands that contaiped gae in the
North Sesspray No. 1. would then termimate at the Tertisry-Hssozoie
ungonformity a short distance south of the wslil, if the dip rate is
maintained. If the dip rats and sirike are maiptained north of the
well then & substantial amonut of additional sectisn should be
prosent in that direction,

The closed structure mapped ip the Testiary section is
due partly to the draping afPfeet of sediments denpaited ovar &
Mesozoic high, or etzble bloek, whieh aliowed more rapid de-
position arcund the high than over it Ceontemnoraneous fasli-

ing securred durinp Jepusition, posaibly heesuse of the unegual

ampunta of sediment being deposited throughouwt the basin., Do~
in

1if¢, sccompanied by mild wsrping sad faultiog, occurred duriag
1ate Miocene snd sarly Fliocene tiwme and agoontuated the existiag
strustures, Thus, the strsctures preseant in the Tertiary swction
are due to differences im rates of deposition and vertieal
eprunstal movesents, aad 40 not negessarily reflect the Preé-
Tertisry structural environmeat,

RELAVANGE TO NCOURBHCE OF PETROLEUH.

The Horth Seaspray Bo. 1 was drillied with the hope of

finding o4l or gas in the Latrobe Vailey Coal Heasures, or in the
spper part of the Strzelecki Group.

Mo shows of hydrocarbonz were Poend in the Latpobe
¥alley Coal Measunees, sad the ssnds in this segtion contained
saly fresh water. One FPormatios test wus made im the top ssud




of the ¢oal meagures s opder to obtain a water ssmple asd

investigate the posaibdlc presences of undetected hydrocarbons,
but dus tp an enlarged hole the packer would not zesnt. Bowu-
sveg, 21l the sands in the ozl wmeanures havo &8 WaterP SATEPw
ation calouiated at 100 from the slectrical logs, and ns ige

diecations of hydrocarbons were Found ian the cmtiings or ian the

drilling mud.

Gne zhows were regopded by the gas detectsr in each of
the Pollowiny intervals 3 3732 -~ 3I742Y {46 unies of gan):
F780° -~ IVEOT {80 units of gas) and I774% - JIVEOQY (37 usnits of
gae). Tests of the upper two zones in open hole, and throuph
perforations in ¥V inch easing, produced no hydrocavbons.

& formation Festr in the ianterval 3I765° ~ 3795 pro-
dused wet gas 5t the vrate of 50 te 100 ECF/D. Thig nas opig-
inated from the sandstone indicated at JIVES5' « 3FV794°% en the
eloptric logs. Three analyses of the gas by He, Jack Q.
Eennody of the Victorinn Department of Hines are given in

Table 2 bolow @ :
AHALYSES OF RYDROCARROHS

TABL B 2

ST, KO. 3 -~ 3768 « 37987 {Gpon hole)
Hethane 66,.8%
BEthane 20.8%
Propane 2.3%
Isobutane 1.8%
K~Butane 2.0%
Isppentane G.4%
H-Pentane 0.5%

BST. KO, 7 ~ 3768°% . 3IP74°* {perforations in 7% easing)
Bothane 7. 2%
Bthane 1.863
Propane O.8%
Isobutane 0.11%
R-Butane 0. 19%
Iascpentane (. 4%
H-Pentane 0, 02%




DST. B0, B -~ 3788Y - 3yP4r {popforations in 7Y sasinp 3%
afror agidiving)

sdv 1.9%
Coy : T.8%
Hethane 88,75
Bthane 1.8%
Propane 1.1%
Igobutane &, 8%
Be-Butane $.33%
isopentane G O8%
BePpntane $.08%

After the well resched a total depth of 5000 fpeg ¥
exsing was set st 4555 fees, and cemented back to W00 fest,
is spder to thovouzhly test the sasads which hed gielded shous
o hrdescarbeas. The zene at I788 -~ 3I774 fect wan rerforated
and teated, bat the gas flow was the same, or elightly less,
than whan teeted in opes hole.
Becagne of the Reolinitiec matriv of the sandstone 43
won Fonved that fsvosion of mud Pilzrate had peduced the ro-
pervalr povmoadiiity by csuvsin the swelling of the Laslinitie
mateix, In opder o romedy this loss of poroeability sround
the bore hole the zone sas acidized with BOU gallens of -~1sH
aydérochlorie noedid, but im spite of the slipghtly oalearcous
matriv, the flow, instesd of incroasging, slightly detrezand,
Peplforations dn the 7% casipg wers made in the iagervals
F7RL -~ IVEE Peet snd JVIYV - 3L Poet, and thone uwo ZON0G WOre
tested Jointly with the zope at 3768 3774 feet, but ns addition-
al gas way produced, Sidewsll cores is these three zouss wors

barran of figsroncence and sppoared o have poor porassity and

permesbiliey.

In the ianterval 4408 to 4300 Poet good porouity wae i
ddested by the microlop and smigrecaliper. & 42411 stem togt
of the intervnl 4438 -~ 4501 Peot recoverad saly 298 feet of
dritiing mud, The zone was tested npain 1hreough perforsticas
in 77 gasiag at 4407 ~ 4419 feet, but the regovery was only
$40 feet of slightly pas cut driliing mud.

The pesnliar SP doflectins at the Terstiary - Hesszeie




M.

srosnfornity was tested through pepforations at 3650 - 5636 featr -

in 7" ecasing, but the reeovery was prly 240 Peet of drillisg
mud, siightly gas cet in the bortom 40 feot,
Thus, the paly significant ghow of hydroearbons in the
Horth Seaspray Ne. 1 securred in 8 sandstone 4 Peet thick with
poor porosity aad pormeability, and prodused potraliforoun gas
st the sstimated rate of SO to 100 uce/p,  The vrigis of this
gzs is wnknown as it cccurs in s thiek non-mspine section and is
sverlaia by 1700 feet of son~aarine goal BOASUTES.
POROGSITY AND PERREABILITY SR SERIMENTS PENBETRATED.

sands, clean aad porous for the moat pars, arg present
fpom the surface down to 548 Tect. A water well deilled at the
well site to s depth of 110 feex sreduged water at she satimated
pats of 800 barrels per day. A well driiled to 345 Peet would
probably producs ssveral times this smouat sf watoer.

In the marine Tertiary seqguencay fpom 345 Peor to 1832
foot, the only igﬁiﬁatiama of povosity sre in the limestones of
“the Gippsland Limeatone in the iatervsl 913 Peet to 1282 feet.
Several zones within the limesvone gesuence have porosities of
2% to 307 saleslated from the mispelon, but the tfue porosities
ape bolisved to be 20 te 30% lese thas this, Hn cores oy dpill
stem tests were taken in this gaction so that the porsoabilisy
of the porous zones is unknows.

In the Latrobe Val'ey Coal Heasures numercus greonsolid-
ated ssnds are present with poposities eangiapg from 18 ¢o 38%,
as ealcuiated Prom the micenlag and sonie leg. The madority of
thess sands are cleasn, coarse~grained and sapular, One Tormation
teat was attempted in the top sand of the goosl meassures, but wWas
gnguesessful dus toe paglker tajigre. However, the sands are woll
known Ffor theipr good permesbility and large artesisn flove af
fresh water in the Gippsiland Bansin, sad the assnde sacountered
ia'%ge well appear to have this same aigh pesmesbility.

Spveral porous onean were snpsuntered in sandstonss, sub-
graywackes and grayuackes of the seszelecki Oroup. Somo of these
zopes have well develeped »ud eake, good separation on the
sicroiog, and indicated porosity o8 the sosnie log. In Tahle 3
polow aras porosity values ﬁ&t@?ﬁiﬂ&d.?fﬁ@ the sonie and smierolege,

and porosity and permeability values determined by Core
Labasapasins Tua S . . e




POROSITY aip PERMBABILITY DETUOMINATIONS
T 48 L E 3.

— PORGSITY ‘ | @gﬁﬁﬁﬁazgxf;
Hiovoloe Senie isg 5§§g§§§§1 diégwﬁﬁ

28 « 30N Hot poliable Hot deter- Het dotepw
wiasd mined

28 - 409 20 -~ 404 " L

3% - 448 b 3 524 @

B4 - J§4 394 b4

B¢ - 3T 8% - 33 -

21 - 36= i8 - 34 b

1¥ - 28% I8 - L8R s

20, 8% b s 321 2B .0% ﬁgy md

285 215 ' 28,85 - D2 ma

20, 0% 19E id,1% 3.2 mé

i - 3&% 138 - wean

23,88 188 2OH 18 md —

BOR 1% -~ #3% - opa

BB 238 BR.IE DeP md

Sgg 1% - 30%

S4% o B9, 8% 1.7 ud

B separe 272 g 8 .7 md

ation

28 - Haz 230 - 248 e e

285 9% 28,85 8.0

18-~ BOE 4 - 343 e v

ign 1TE B3.9% g.5

I8 - 1%% i » %= Hot detese Rat detor-
mined sined

In the table above porosity values Prom the sonie Loz
have bosw esosvected fop shaliness and companetion whers R EETE N
4 shaliméss fagtor (L) of 0.7 bas beon veed Por all detenmifge
stisas in the Streelecki Group 2o romove the effecs of ah@
knelinitic satrix.

is genersl she sidewnall sore &ﬁ&%g@@é indieate a pervosisy
olightly biszher thas the aonie lop aﬁé_&@§§§g£§$£@§§ the game 88
the wigralon. The permenbility weasurements on aide-wall goves
indiente that the Forsation tonts v the istervals 4415 - £801
fout {opon hole) end 4407 « 4419 Feet {pecforations fa 7" eaaing)
should have rocoversd sowe Pluid. Houever, thase fuo Tents T
coversd only driiliap mud and the Flowing PESSSRYIR WESH V%?? tou,

One conelusion to draw Fros this lack of Plaig reQavary
daring Popmation tests is that mud Filteste ipvasion hae cansed




26,
the kaolinite in the matrix to swell, thereby reducing the

permoability and blocking the Flow of Pormation Pluids into the
bore hole. The depth of invasion can often be estimated Pfronm
the three resistivity curves on the electrical 1oz, but in this
case all three curves read approximately the same. Thus, the
invasion is either v-ry sballow (less than 6 inches) or very
deep {greoater than 3 Ffeet).

The side-wall cores Prom 3629 - 3773 feet indieate poor
£low properties For the sandstones in this interval, and poasibly
the permoabilities have been damaged by deep mud Piltrate in-
vasion. However, the fact that the gas zone st 3IV88 - 3772
feet was tested in open hole withinrg hours after drilling through
it, and that the water loss of the drilling mud at the time was
only 10 ce per 30 minvtes, suggeste that fopmation damage by iavaséo
ion did not substantially decrease the gas flow. Also, the gas Fisgw
from the same zone was ~only slightly less when tested through
perforations, after the zone had been exposed to drilliing mud

for 14 days.
From 4680 feet to Sotal depth poresitics are mostly be-

fow 10% and generally tight, and no Formation tests were made
in this interval.

CONTRIBUTION TO GEOLOGICAL CONCEPTS
RESULTING FROM DRILLIRG.

The Latrobe Valley Coal Measures are now knowan te thicken

i. :
rapidly to the southwest, From the Hollands Landing well to the

North Seaspray No. 1 well the coal measures thicken by 938 feet.
2. Although favorably situated structurally the poerous
sands of the Latrobe Valley Coal Measures are barren of oil or
gas. These sands have been Plushed by meteorie waters entering
the sands where they outerop around the eastern sand of the
Carrajung uplift {(western end of the Baragwanath aaticline on
the locality map).

3. ‘ The sandstones and graywackes of the upper part of

the Strzelecki Group were Found to be porous, but with low perm-
eabilitges. In the Wellington Park No. 1 well there was very
iittle porosity in the Strzelecki Group. It is reasonable to assume




av.

that the sandstones and graywackes become "oleaner® to-~

wards the south or southwest aad that better porosities can
be expected in this direction.

4, Patrolifercus gas was present is the upner part of
the Strzelecki CGepup only 145 feet below the Tertiary -
Heapzoic wnconlopmity. The gas probably migrated up dip from
the low aren to the morth or nopthe~gast of the well gite and
begame trappod by low permesbility before resehing the na-
eonformity. The ovigin of the pgas is unkaown.

5. The structural natere ol the Strzelecki Group is
more eumplox than Pormerly believed, Folding, and probably
arosisn aiss, on 3 moderate scale precoded the deposition of
the Latrobe Valley Cosl Hessures. Seismic methads have thus
Far besp evnable to map econtinucus refliectiong below the eonl
BegsRres,
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APPENDIX NOQ, 1.

LIST ARD IRTERPRETATION OF BLICTRICAL AND
' OTHER LOGS

Run No. Interval
Hleectrieal log 1 Bi7' -~ 4500
4314 - 49880

2
Bicroleg with 1 817 ~ 4800"
Micrpealiper 9 43507 . AGGRY

Sonic 1oy 519 4487¢
4280 48985°
PDipmeter 1700 4498%
4500 4996°*

Gamma Ray with Collar
Looator 1 2900° 44400

Temperature Log i 2000% - 44449

For the most part the legs are self explanatory. The
glectrical log has a reversed 8P through the Latrobe Valley

Conl Meamsuren because of fresh formation waters. A peculiarp
8P defleetion is present st the Tertiary -~ Mesoczole uncon~
Formity. The large deflection here is the result of fresk
water coming in contact with brackish water, and is not
caused by a psspmeadle sand as it wounld firet appear. This
.game peculiar 5P deflection was noted at the uanconformity in
the Wellington Park Ho. 1 well,

4 mud logging caravan was leased {rom 0i1 Development
#.L. for the duration of the drilling operation. This gapa~
van housed the gas detection defice znd wvariocus other eguipment
used by the gevlogists while logging the well,

A Johnson-Hillaks hot wire gas detector was in contin-
uous operation from Bl2 Peet to total depth. During normal
pperations thies detecter cperated on a voltage high enough to
burn methane, nplus all pther combustible geses, but could be
gwitched to a2 iower voltage whereby only hydrocarbons heavierw
than methane would ignite. By this srrangement the percentags
methane ir any gas "show" could be estimated., The values shoun

by the gas curve in the composite log are For total gas,




VBLOCITY SURVEY

NORTH SEASPRAY NO, 1

by
VICTOR BYCHOK - ARCO LIMITED.

A velocity survey of Arco-=Woodside NORTH SEASPRAY
NO. 1, a Mesozoic exploratory test, was conducted in two
stages using the Schlumberger Sonic Log. The well is
located approximately 5% miles north of the village of
Seaspray, Victoria. The co-ordinates of the well are
Latitude 38°17'38"S and Longitude 147°127'13"E,

The Pirst stage of the survey was run on 5th Degember,
1962, when the well had reached its projected depth of 4500
feet, At this time the interval measured for the velocity
survey was from 517 feet to 4497 feet, The second stage was
run on 13th December, 1962, after the well had been deepened
to 5,000 feet, The interval surveyed at this time was 4280
feet to 4995 feet.

As surface casing had been set to a depth of 512 Ffeet,
the velocity used in the computations for the interval from
the datum plane of sea level to a well depth of 520 feet
(-432 £t.) was based on the average velocity at this depth
interval measured in the Arco-Woodside, Wellington Park No. 1,
a deep Mesozoic exploratory test located approximately &5
miles northeast of the North Seaspray No. 1 well, No check
shots were taken by a conventional seismic erew; therefore,
the peliabilith of the survey is that of a Sonic Log velocity
measurement.

GEQOLOGIC DATA

Geologic Formation tops as reported are as
follows @

Elevation -~ KB = 88 £t. above sea level,
0' to 40¢ Quaternary
40' to 270! Haunted Hills Gravel
270' to 512 Jemmy's Pt. PFm.




to 620 Tambo River Fm,
" ¢o 1700' Gippsland Limestone
to 1923¢ Lakes Entrance PFm,
to 3623 Latrobe Valley Coal Measures
to 4999°¢ strzelecki Group (Mesozoic)

VBLOCITY DATA

Compan, Hell

Avco Limited = Hoodside (Lakes
Bntrance) 0il Co. N.L. NORTR SBASPRAY WO, 1

Latitude 38%17'38" South 147912413" EBast
EB Elev~- 88 ft. above sea
“ation = level
Bgd Xgd .LBgd
K 432"
asa” 0,0785"
208
0.1054
47%
0.1706

0,2323

0.2721

0.3143

0,3991

0.4517

0,4870

0.5461

0.582%

0.6236




EXPLANATION OF ABBERVIATIONS

measured depth of sonde from datum elevation
measured vertiecal time from datum elevation
difference in depth between interval depths
difference in vertical time between interval times
_ , , A Dgd

Interval veloeity -~ ft/sec = iTed

Dgd

Tod
data from Arco-Woodside Wellington Park No., 1 well

.average veloeity - Pt/see =

CASING RECORD at the time of survey = 512 ft, - 9-5/8%

TOTAL RIG TIME
First stage

Seeond stage

2 "

TOTAL 5 hrs.

DATUM ELEVATION Sea level




APPENDIX 2
FORMATION TESTING DETAILS

D.S.T. No. 1

Base_Line

2021° - 2041, open hole, packer failed, enlarged hole,
recovered 1000 feet of drilling mud,

IHP 1030 psi, FHP 1020 psi.

D.S T No 2

Bagse Line

3727 - 3771" open hole, Tool Open 1 hour, moderate blow
for 5 min. becoming weak and dying in
45 min., no gas to surface, recovered 28 feet
of drilling mud. IHP 2000 psi, IFP 0, FFP 0,
FHP 2000 psi. No shut-in pressures, Johnston
tool not equipped with independent shut-in valve.




APPENDIX 2 (cont.)

DS T No3

'l

3765 - 3795’ open hole , Tool Open 2 hours , immediate
strong blow which lasted throughout test,
gas to surface in 13 mun, flowing pressure
on bubble hose 15 psi, 5-10 flare at
end of z'lmc, estimated flow 50 to 100 MCF/D,
petroliferous odor, recovered 3285 of drilling mud
( retarning  valve failed to close), no trace of water or oil.

IHP 2000 psi, IFP 0,6 FFP 0, FHP 2000 psi

D 5T No_ 4

{ No chart for this test)

4501, cpen hole. mitial shut in 20 min., Tool open ! hour,
weak blow which became intermittent after 20 min,
reset packer after 1 hour. weak blow ‘or 3 min.,

recovered 295 of drilling mud, no gas or water,

pressure recorder chart tailed tc rotate,

maximum recorded pressure 2535 ps: hydrostatic,

pressure calculated at 2550 ps:




Bose

Bagse Line

APPENDIX 2 (cont)

3755' - 3810° ( plugged back to 3810') open hole,
initial  shut in 20 min, tool opened

packer seat failed, reset and tool

and

remained

open for 30 min, fair blow lasting for 3 min,

reset packer, no blow, tool open

total of

35 min, recovered 250  drilling mud,

tool plugged with mud and cement.

IHP 1910 psi , FHP 1910 psi. No

flowing pressures .

Line

4407°- 4419'1 perforations in 7" casing, 4 shots

per foot,

packer set at 4392 5" bottom choke,

no top choke , tool open 1 hour, shutin 30 min,

immediate slight blow which continued throughout

test , recovered 140" of slightly gas
and filtrate, no free gas or water.
IHP 2075 psi, IFP 20 psi, FFP

cut drilling mud

110 psi, FSIP 1320 psi.




APPENDIX 2 (cont)

D.S.T No.7

Bgse Line

3768’ - 3774', perforations in 7" casing, cement plug at 4310'- 4498:
packer set at 3750; 5/s" bottom choke, no top choke,
tool open 2 hours, gas to surface in 1 hour and
13 min, 5 flare at end of 2'line, recovered
150" of very slightly gas cut drilling mud,

IHP 1815 psi, IFP 60 psi, FFP 115 psi,
FSIP 1440 psi, FHP 1815 psi.

Went in with Howco packer and circulating sub,
set packer at 3740" and acidized through
perforations at 3768 - 3774 with 500

gallons of 15°. HCI with inhibitor injection

rate 2 bbls. per minute at 1500 psi.

D.S T No. 8

(No <chart for this test)

3768" - 3774, perforations in 7° casing as in test No.7,

5ls" bottom choke, 'z’ top choke, no pressure
recorders or retaining valve because of
acid in hole, tool open 1 hour and 30 min,
gas to surface in 35 min, 1-2" flare at
end of 2" line, diminished to no blow,

no recovery, no pressure recorded.




APPENDIX 2 (cont.)

D. ST No.9
(No chart for this test)

3768 - 3774’; perforations in 7 casing, as in tests =No. 6 and No.7,
tool open 1 hour, weak blow diminishing to no blow in 10 min,

no pressure recorder or retaining valve used because of acidin hole.

D.S T No.10

Base Line

3768°- 3774°, 3752'- 3758 and 3735 - 3741, perforations in 7” casing,
4 shots per foot,®/s” bottom choke, 2 top choke, packer
set at 3718, tool open 5 hours, shut in 4 hours,
gas to surface in 1 hour and 45 min, 1% flare at end of 2’ line,
recovered 360 drilling mud cut with spent acid, no oil or water-
IHP 1730 psi, IFP 60 psi, FFP 175 psi, FSIP 1500 psi, FHP 1730 psi-

D.S.T.No. M

Bose Line

3630 - 3636, perforations in 7° casing , 4 shots per foot, Baker bridge
plug set at 3700, 5" bottom choke, "Iz top choke,
packer set at 3602, tool open 27 hours, shut in 27 hours,
good blow for 25 minutes, weak intermittent blow for 2 hours,
decreasing to no blow, recovered 240" drilling mud,
bottom 40’ slightly gas cut, no water.
IHP 1670 psi, IFP 70 psi, FFP 130 psi, FSIP 580 psi, FHP 1620 p§i-

L




APPENDIX

TEMPERATURE [N DEGREES FARENHEIT
( Effect of cement - filled caves removed)
9l5° 1?0" 1(135" 11lo°

End of Survey

Top of cement behind 7” Casing

Beginning of Survey

NORTH SEASPRAY No.1

PLOT OF TEMPERATURE SURVEY
( After setting 7 Casing )

37,

Drafting by GEODRAFTING SERVICES Date 17 -5 - 63




APPENDIY RO, 4.
PALEONTOLOGICAL REPORTS

REPURT OR FAlla PROB RORTH SLASPRAY BO, 1,
by
De Jo TaYTLOR

Deprrtment of Hines,
Yictoria,

Cores 1 to § {3604fest), and rntany entting samples 2o
700 foet have beoon ewamined FProm Argo-Upodeide®s FHorth
Sesspray Ho., 1 Hell.

The stvatipgraphy, bamed op forsminiferal content, is
sutlined below in 4drilled serder. ALl litholorical snits and
stage names aro those uwaed and defined by Carter {(1962).

O = BT foat 3 This intorval gopprised mainly sand. Ho
Fopaninifers or other marine Porsile weve found., These sunds are
probably Pliocene « Pleistosens 1w age snd may reprogsent the Lake
Wellington Feormation andfor the Haunted Hill gravels.

270 - G20 Foei: Prom 370 feot to 812 feot the Poraminiferas are

abundant aud speocimens ares lorge in size. The species present
isciude Biphidliom inmporatein, B.grassatun, B, parri, Uotalias
bepecarrd, Valvelinerie kalimnensis, Clobicerineides conglobata
and Trilseulina tricuvlirats. This faeme 18 typical of the
Jommwy Vs Point Formation which represonts the Eolimnan Stage of

Fliseene age.

Prom 519 to 590 Poet the fsouna is smaller and contaias
ag diapnostic eproion, This may represent the Mitchelian 3Jtapvs
and thue the sediment is the souivsiont nf the Tambo River Forse
ation, However, Garter {loe. cit.,) states it s 4Aiffieuls o
separate the Jemmy's Point Formstion Prom the Tawbs River Porse
stion in drilled seetions.

Fron 590 to 820 feot ¢odrse sand was sreseat which
centained ao fauns,.

620 « BB0 feet r This interval comprises the top of ths




ealeapeons seotion which ¢ontrined abundsnt benthonie and 35,

planktenic Foraminifera. The individeal specimens were small
in size. Orbulins uaiverss wes present., This iaterval
contains the Duipwsdalisn Stage (middle Nicecens) and repressats
the Baiprnsdeie Limestone whieh f2 the highest member of the
Gippaland Linmestone.

880 ~ 1000 fesg The Pirst sppesarances of Rotoretalia
mipcisthra, Amphistigins iessonii, end Onereulins victorionsis,
H.mioelathes doss not ovecur above the Balcomdlan Stage whilet
the other two spocies ave typisal of the Wuk Wuk Havle
{Balcombian Stage).

1000 =~ 1400 fest : Contains sbundant larger forsmniniferal
faums including Lepidocyeline howehini, Cypsima howching,

Gg&vcmlﬁaa via%&&i&as&a wﬁi&& ia tyg&eai ef ﬁ&e Batesfordian
Stage. Thus this intervsl probably reprements the (Glencoe
Limeotone. But the boundary betwoen the (lencoe Limestone
and the Yak Wuk Limestons canant be aseurstely desigrated on

rotary cuttings,

1400 « 1700 feet : The firet appearance of Agtrononion
gestropiax was aoted at 1400 feet. This species dees net
range above the Longlerdian Stage. This interval is the
equivaient of the Longford lLimestone altheugh it contains
mainly aiits.

1700 -« L840 Pent @ Litholopgiealily similar te the precedisg
inteprval but contains Victoriella cumside, (¥ictorieile
*plecte™) whieh is the characteristic specles of the
Japdukisn Sgtage. Thevefore the sediment ia the oguivalent
of the Lakeg Imtrance Formation.

1940 - 3804 feet L Brows cosl fragmonts were first acted

at 1940 Feat. o mow species of Foraminifera were present ia
rotery cutting samples and specimens which were izcisted ave
believed 2o Lo contaminntion. Cores Nos, 1 te § are within
this interval and ao foaesils wers found im the samplee
examined,




Hothing can bo sald rogarding the basal Tewtiary and
pro-Tertiary portion of the section soenuse of abuence of faunna,
The marine Tertiary sequence comuenced with the Lakes Bntrance
Formation. The greensand member of Chis Pormation io absent in
this sectinn, but it is ales absent in other sections Ffrom the
centenl part of the basin. fn this well the thickness of the
Lakes Unteance Formation is consistent with that of othey
seetions im the contyal pavt of the basin {e.g. Wellington Park
Ho. 1}. The boundapy betwaen the Lakes Hateance Formation and
the Longford Limostone is not tithologically finite, as thy bBasal
papt of the Léngfﬁﬁﬁ Limestone is vepresented by a eilt facles in
the ecoatyal part of the basin as well as ¢to the west in the
Hoadside aren, Thus the bowndary ploaced at 1V00 Peot dm &
bisstratigeaphic one znd coprresponds with the boundary botuoon
the Jandukian and Longfosdian Gtagos.

There is no apparont break betwsen the srzilliacooug
gegquonce {(Lakes Entrance Pormntion ond in part the Longford
equivalent) and the calesreous sequence (Cippslaad Limestons).
Howevor, these appears to bdbe & break in mapine sedimontation at¥
620 Peet at the top of the Gippsland Limestone { = Baivnsdale
Limestons Member), From 620 to 590 feet no samplos contain
Popaminifers and the sands are believed to be of non mariae
origin. Also the Mitchellian { repregented in the Gippaland ages
by the Tambe River Popmation) is not clearly vecognisable betwoan
the top of definite Bairnsdaiion at 620 feet shd tho base o
gypical Kalimnan at 510 Peet., Carter [1962) stages that the
Tanbo River Pormation is conformable with the ton of the under-
iying Gippeland Limestone in outeropon the northern bank of the
Tambo River nesr the aopthorn wargin of the Gippelond Dasin. It
is suggested that, as this ¥Well i situsted ont 8 gtructural high,
the Tertisey structural movemsnt took place 4ia the late Mioocone
and sasly Plioeene; that ie after the deposition of the Jesmy's
Foint Formation. There is no suggestion that this movement took
place lower in the Tertiary, sefore the Tertiary marine Lranse
groasion) ©.8. the Lakes Hnteance Formation).




4i.
The fapine Tertiary sequence im North Seaspray Ne. 1
is tsbelated boiow, (Depths quoted are drillied depths taken from
the kelly bushing which wae 88 Peet above sea level),

Hoek Units
{Carvery 1963}
Formation © Bembog

Depth  Faumal Anstralisn
Unite Stages

_{¢§§§3§ {Carter,1988)
e

70 Lake Wellington
, or Haunted
R Hills Cravels

o
5140

- =BL2?
£230°

Ealimnan

? Hitehellian

-

Jerxy's Point

T Tombs RBivee

620°

Bairnadaliian

] S

Baivnsdalie

*%g , Limestone
80

BEO? ‘ GIPPSLAND

£ Balcombian Huk Hak
10G00 Barls
1000 .
to BategPordian Glenens
14007 LINBSTONE Lirentone
14007 Longlord
55 Limestone
i?ﬁ@'

19C0°
o : Janjukian LAKBS
189401 BHTRANCE

Lonpgfordian

1B/18j62,

Referencen

Carter, AN, 1982 . Quide Poraminifera of the Teprtisry Stages
in Victoria, Viec, Bidning & Gosl, J.68.
i%ig @&v%é. . ‘ »

Cartoayr, A.N, 1968 - Tertiery Morzminifera Prom the Jippsland,
Victoris and their steatigraphis
gigaificance., Ceod, Swerv, Viet., Memoie
{in press)




ﬁ@ﬁgﬁﬁiﬂ %ﬁ_?ﬁﬁ-ﬁéﬁiﬁﬁ_?gﬁTiéﬁf SECTION

D, J. TAYLOR
Teparetment of Mines, Victoria

&i@rﬂ@azaaamtazegieaz exsmination of Arco-Hoondside's North
Semeprsy No., 1 WHell has now beea cempleted, An earlier ruport
{duted 18,12,.62) dealt with cores 1 to 5 (to 3504 fest) and
potary cutting samples to 2VG0 feet. The base of the marinse
Tertiary gection was pluced at 1940 feet, Cere %o, 6 and
sonrepentative side weil cores and rotary cutting sampley hove
aou boon examined batween 2700 fost and 4999 Fest (fotal depth).

There iz ao evidence of marime gediment being present balow
1940 Peet {the base of the Janjukian in the bore). No Hegozpic
faunas were found. Foraminifers were Ffound im side wall core
and rotary cutting samples bdut these wers sbvious contaminations
from higher in cthe bore. It is delieved that at least ong eide
wall core fa composed wholly or partially of “mud cake™. The
side wall core spampie Prom 3192 Peet contuined planktonie
Paraminifera, inoluding Globoguadrinz dehiscens. This epecies
would not he present in the sodiment below 1700 feet (the baee
¢f the Leagfordian) in this section,

. J. Taylor,
GROLOGIST.

2%»d4 Jaanary, 19638,




§$§a§tm&a$'a$ ﬁ&m&a,
Victovia
Core samples fyom the Avco-Hoodside Pty. Led, North
Seaspeay No, 1 bove were treated by the hydroficsoric acdd -
Schulzes solution method, and the residuc examined under the
miecroseope for scid insoluble wierofosails,

Plant collular debris
Rinofiageilates
Bideuslil core

‘ sm;s_&g ai‘ xﬁaeag ete,
Bideunll curw 190 ! fone jsnliated

& <43 ﬁ$§ﬁ§§&gella§a$
8. ‘

sidouwnll sove
Sidewnll cove

Tertiary policns and dinocflapelilated organiems
peesist to Cora 5 (3491 feet), but the assemblages are net
composed of types euwfficlently diagnestic to attempt stape
eubdivision. The pollens from 3927 - 3491 feet imdicate
doposition sopouwhore withis the time ronge Eocone - Lowop
Hiocene. ‘




Hesozeic sedimente are Firet indicated Y &
depauporate sssomblage in & gide-wall core at 3663 Cfeet.
1ightly below this, at 3751 Pfeet, 8 large Lower Cretacosus
sauenblage was isclstdd from anothey aide-wall core,
JOHN DOUGLAS,

Geologist.




conE BOv 1, 1984 - 1893, vecoversd PV,

1954 - 1985% Coal, dark Drown tu dlack, earthy to lustrous,
occasional conchoidal Practure, common paiches
of yellew-brown silf, Firm to slightly brittle,

1958% - 1987¢ Intopboddod Siltstone. davk beown, argillacedus,
nicacocus, carbonaceous; and Cosl, as above,
thin-bodded, irveguliar bedding, Gip approximately
fist, _

- 1858%° Hostly Coal, blaek and dark brown, with some
thin beds of dark brown silety clay, erembly, dip
sppesre Tlat,

%, S980° - 2038, vecoversd 6%

- 8633% Cogl, Brown to black, soft to brittls, purs to
arpitlacoous and silty: Ainterbedded uwith Clay,
yeliow=-brows, ¢oft and siley, lsminsted, serong
ﬁgS‘aﬁﬁr.

- 2005 Sand, 1izht to medium gray, Fine ro wmedium grained,
“srconsolidatod, sub-angular, mostly gray guaris,
gond poroeity, looks wed, nd wshow.

- Ro2H® Sand, dark gray brown, Fine to medium grained,
vory ligueous, Coie porosity, sub-angulae to sub-
rounded, looks wet, strong ﬁES odor, no show,

3, U3 =« SYEYY, pacovored B°

- 2745° Coal, brows to black, oarbhy to iustrous, oft o
brittio. {Core badiy jammed in barwvel due to
' expaneion of soall)

CORE NG, 4, 5913 - 5225%, vecoveraed 4.5

£21%* - 391380 Sands i e . st
mmgmmlwmﬁmm.mwgwwwﬁﬂh
seattored conpnt grains, sube-angular G angulny,
poorly sorted, very avgillaceons, thia
laminations of carbonasceous materisl, poor
poresity, o show,.

5215.8° = Silestone, light browm, geading to fine grained
43 7 0 4 senfgtonsr at base, lsaimations of brown cliay
and blasesk coal, soft, ficsesous, tipght, ap show,




Sandstons, broun, medium to coarse grained,
angular o sub-angula® gquaris, faiy gorting,
¢pnce of clay is maseis, soft aed pliabis in
part, sneonsolidsted, ligooons coating on
grains, goed parssity, looke wot,

5, 8484 - 35047, recoverad 199,

-« 38030 Hudatens, 1ight grey and 1light brown, silty
snd mieaceous, very carbonaceous throughoat,
easrhonized plant remalins comaod {often
yoptical in cspe), fleating medium to coarse
grained quartz asnd graing common, bedding
indistinet and irsegular, ost and £i1%
gtructures common, dip appears of low magnitude,
saft o Pirm.

@ cor: x0. $771%, rocovered 2%,
g7868° sndgtone, hediam gray to wediun broun and
: gpociies uniformly with kaolin or uweathered
feldspay {ealit and pepper effert), carbonageousy,
fragments common in brown parts, modevately

micacesus, graiss consist of approitimately o8
guartz, 304 gray sock fragnents, 208 kaoclin
and ueathered foldepar, 104 tan celeite, and
10% carbonacosss Pragmonts, dip of eanll
magnisede, bedding obscure and erossbedded,

sverail dell yollow [luorgecence, prodably due
e caleite, no out oy amell, poor poRosity.




NORTH SEASPRAY NO, 1
SIDB-WALL CORES

Depth Description
nogawe Berown Coal, slightly ehaly, selt.

31300 Claystone, light browa gray, slightly Fipm,
with iazmination of browan coal,

3598 Clay, geay green, soft, sticky {miafipe}

gpaae Sandegtone, Light beowsn geay, fine to coORYse-
grained, poerly sorted, very feldspathic
{appears to be rotten Feldspar}, fair
porosity, asgular grains, very siightly
eniecareova, H.8.

1=174" 382 Sandstones, wodinm geay, Flae greained, very
argiliaceous, Raolinitic, soft, poor porosity,
orasge minersl Pluorescence, H.S., slighsly
micneenug.

i-172% Sandstone, medium gray, Fime grained, very
apgiliacecus, exsetly like core at 3633°%,
orange mineral Ploorescence, H,5.

an Smadatons, médiem gray with adbundant white
3§@¢%a cf haolis and vottean foldgpar, fine
grained, very similav to cores at 363227 and
3526, soft, orange mimeral [luorescence,
poor porosity, N.5., kaolis and apgillacecus
material in matrix reduge porosity, oae thia
coal lamination,

J7EL Shale, mediom gray, Pirm with seme Jdapk brown
mattiling.

gr3ye Siitatone, mediunm geay with slighe green ¢inge
argiliiacesus, Friablo, poor poroaity, no
figorescense, slightly carbonacecus, 8¢ cuft,

ITERY Sandstone, mediapn gray with slight green tinge
very Pine grained and silty, argillscecus
and kaoliamitic, poor posesity, N.5., slightisg
calcarenusg,

37823 Siltatons, mediam gray, Priable, alipnhtly
argiilasceons, fadr porosity, W.S.

788 Modatone, medisgm gray, silty, laminated,
ﬁ;ﬂggﬁﬁiﬁ? f:&?m, Ka%e

37690 Ssndatone, Light to medium gray, FPine grained,
angalar to subangular quartz, Peldspar
{white and pimk), green and dark gray
minerale common, kaolinitic, Fair posoeity,
soft to feisble, woll sorted, N.S.




1-1/8" 3984°

1-172% 42009

i= 4287°

1/4%

179"

1=3/4" 2837
174  2964°

| R
Sandutone, modium gray with shite specks
aw above), vory fine graised, siighviy
galeareous, faly porosity, broun Ceacture
with brown stain, no Fluoreacones,
slightly argillaceons, friable, no cut.

Sandntone, peay with vhite spects, vevy fine

. "%o finc graipned {salt sné pupper elfect),

angualar, poorly sorted guartzs, whiss.niak
feldspar, greon and gray minepals, Ratlin- .
4tic,; oiiphtly argillscecus, poor

porssity, so Fluoresconce, plightly
micaesous, siightiy cerbonagoous.

sundatone, medinm grey, very fianc grained,

T angniasr, guarts, pink and whive foldspaw,
grson and dark gray minorals, kaglinitic
with gray groen shale inpluelon, plor
poronity, none-calearecus, o fisoronconece
or ¢ut, friable, siightly biotitic, slightly
argiliacepus.,

Sandutone, as in core ot 4093* but Pine

T geained, more micsgoous, Cleecks of carbon~
acesus naterizl, poor porosity, N.8.

Sandstons, light gray, very fine %o fine

T grainca, ssme minorals as above, ponsly
sopted, poderstoly kasliadtie, very ppory
?&Wﬂﬁ? e 2.8,

Siltssont, 1lioht groy, same wiverals &%
T ahove, siiphtly srgillacecus, thin lamine

apndstone, licht geay, very fine grained and
aiity, foldepathie, gquartz, greon winevals
and gray rockt fragments, more apgilliscoous,
vory poor porowity. H.8.

gandstane, 1ight to medlium geray, cane
minera.s as sbove, moderately argiilocoousd,
taoiinivic, very poor to poor porosity,
#.89., green pray whon wet, fon-gcalcavecus,

Siltetone, brown, very caleareous and A
1ignecus, thin lonses of BLrown coal, yellow
mineral Plusreseence, slightly argillaccous.

Sandotonn, iight gray, Cine o vory coarse
gpeined, angular, poorly sorted, quariz,
slightly calearopus, friable o uaeousol-
idnted, pond povasity, F.8.

Sonl, beowa, britile, waxy. lestrous. H.S.

Sand, dark gray, Very coarao, angnlar guavta
grajns in gusmy aatelx {probably wsud onke)
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Clayeotone, 1light tan, soft to fivm, siley
grace pyrite, carbonized plant atoms.

Coal, brown, soft, pummy, very argillacecus,
almost broun ligneous mudstono.

gandatone, white, coarse grained, angular,
Tpooriy sorted large, white vitreous
guartz pebble makes up most of oore,
good porosity, yellow mineral Ffluorescence.
andstone, light pray, fine grained,
anpuiar, feldspar, guartz, biovite, minop
groen and black minerale, very faslinitie,
and argillaceous, poor porosity, friable,
N.%.7 yeliow mineral flusresconte.

1-1/3"% 3648 Shale, light gray, soft to Pirm, soapy Teel.

1-5/0% 88630 Shale, geay, soft to fiem, soapy feel,
abundant pyrite.

1 ., 8678' ghale, gray, same as Core No, 31 with
“ocenpional carbomaceous material.

A 5973  Shale, green gray and brows, mottlied, Piem,
WORY »

g 43671 Sandstone, wmedium gray, very fine grained,

anguiar, well sorted, gquartz, white and
pink Poldspar, micaceous, grecn minevals,
fanlinitie, elishtly argillacosun, pooy
porosity, friable, N.S8.
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1. SUMMARY OF RESULTS

Five wells from onshore Gippsland Basin have been interpreted with the view of identifying the presence of
hydrocarbons. The interpretation was carried out usinga pattern recognition method which makes heavy use
of cross-plotting techniques. Using the information available from wireline and mud logs the wells have been

subdivided in discrete intervals according to their petrophysical properties.

The detailed log analysis has shown that North Seaspray and Burong show evidence of hydrocarbons from

the logs. None of the anomalies identified appear to be able to produce commercial quantities of hydrocar-

bons. The summary of the hydrocarbon anomalies are presented in Table 1. below:

WELL INTERVAL AVG POROSITY % WATER
SATURATION %
Burong 3896" - 3930 20 55
3975' - 4000' 18 77
North 3624’ - 3635 20 45
Seaspray 3645" - 3780 25 65
Table 1.

Theinterpretation was hampered by the poor quality of the logs caused by the severe deterioration of the ﬁolg

conditions. In the great majority of the cases only the Sonic Log and the Dual Laterolog were suitable for

quantitative analysis. The interpretation method used has attempted to circumvent the limited basic data.

available, however it is strongly recommended that future drilling in the area should consider alternative

drilling technology to improve hole conditions. It is also recommended that intervals of suspected hydrocar-
“bons be cored and tested. ' ‘

Asfarasexplorationisconcerned itis suggested that the formation water resistivity information derived from
the log analysis be incorporated into a wider basin study of the hydrodinamical conditions which have lead
to accumulations in locations such as Patricia, Golden Beach and North Seaspray.

2. INTRODUCTION

At your request P.N. Samson & Associates has carried out a detailed log analysis of several intervals in 5
onshore Gippsland Basin wells. The bbjective of the study was to provide a second independent opinion
regarding the possibility of hydrocarbon evidence from logs, their quantity and producibility. The scope of
work as described by your letter dated 12 September 1989 was to encompass a number of items extending
from log quality control to conclusion and recommendations. The report has been structured to cover the

scope of work.

\
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3. DATA AVAILABLE

The subject wells have been drilled between 1964 and 1988 and the type of logs reflect the wireline logging
technology at that point in time. Table 2 represents the data available to carry out this study.

WELL LOGS
Burong # 1 LDL-CNL-GR, SONIC-GR, DLL-MSFL-GR, Mud Log
Wrixondale # 1 LDL-CNL-GR, DLL-MSFL-GR, Mud Log
Macalister # 1 LDL-CNL-EPT-NGS, DLL-MSFL-GR, Mud Log
Seaspray # 1 EL, SONIC -
North Seaspray # 1 EL, SONIC
Table 2.
The conclusions of the study had to be qualified because of lack of core analysis and water resistivity results

against which the log derived parameters could be calibrated.

4. CALIBRATION AND QUALITY CONTROL

The logs available for the study can be classified in two broad categories:

» analog recording: Seaspray #1, North Seaspray #1
* digital recording: Macalister #1, Burong #1, Wrixondale #1

| For the first, analog category has a very limited range of calibration recorded and the.only applicable quality -
control is the repeat section which should be recorded at the bottom of the well. None of the analog logs
analysed had repeat section recorded and therefore their validity cannot be veriﬁed; The only other quality
control, which will be discussed at the interpretation method is the porosity resistivity log-log crossplot.

The modern digital logs record a full set of qualibration parameters both before and after survey in addition
to the very useful repeat section. The following minimum calibration verification was carried out for each of
the logging tools : 1) the response of the tool to a known standard 2) wellsite tool adjustment to reproduce the
measurement made with the known standard, and 3) verification tool drift during the survey was within
tolerance. Calibrations however, do not assure that a tool is operating properly, they only adjust the tool
response to a known standard. The preferred calibration is that against core measurements which was not

available for any of the wells reviewed.

Before and after sufvey calibration drifts have been found within acceptable tolerances. In some of the
examined logs the repeat section does not appear to have been recorded. The examination of repeat section
has shown that for pad devices (MSFL, LDL and CNL) the repeatability is poor in the sections with hole

enlargement or hole rugosity.

\_ The major log quality problem has been caused by very poor hole conditions over theintervals of interest. The )
5 Onshore Gippsland Well Log Interpretation Page 2
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hole enlargement, sometimes beyond the limit of the caliper opening and the severe hole rugosity has made

the measurement of the pad devices unusable in most instances. Plots such the M vs N and Density Porosity
vs Caliper ( described in full in the interpretation section) are clear evidence of the deterioration of the
measurement of the tools. Over the intervals where hole conditions were poor the LDL-CNL measurement

was only used qualitatively, while for porosity calculations the Sonic log which is least affected was used in

porosity calculations. Resistivity measurements of devices such as Laterolog and Induction Log and are less
influenced by hole enlargementsand hole rugosity butbeyond certain hole size the environmental corrections
charts do not provide reliable adjustments. This is more so when the MSFL which is badly affected by hole

conditions enters into the calculation of the correction.

In conclusion, although for all recent post 1980 wells a full suite of logs was recorded sometimes with more
exotic logs such as EPT and NGS, only the Sonic and Dual Laterolog logs can be used for any quantitative

evaluation.

5. INTERPRETATION METHOD

The philosophy adopted for this project was to seek interpretive methods which will eliminate or-reduce the
uncertainties in the conventional methods which inevitably result from measurement quality control
problems, uncertainties inin the calibration constants for porosity tools and uncertainties in parameters such
as Rw, m, n, etc. It also seeks that method which will best fit the situation and data in hand. This approach
_ makes heavy useof crossplotting and pattern recognition and interrelationships developed fromrock typing
and past experience with the rocks in question. This philosophy adopts the idea that each-evaluation is-
different, atleast in terms of uncertainties, and attempts to tailor an approach to that specific case to minimise

the uncertainties in the answers.

5.1. Pattern Recognition

This method starts with a consideration of the basic equation for resistivity: Rt = @ -m Rw L. By taking the
logarithm of both sides of this equation, we can convert it to a linear equation:
.LogRt:-mLog®+Long+LogI

Ona log-log plot of Rt vs @ thisis the equation of a family of straight lines with slopes -m and intercepts (at
porosity @=100%) on the resistivity axis of IRw. If we assume that we have a series of zones, one of which, the
i-th zone having a resistivity index of Ii, and the rest of which have a water saturation of 100% (I=1).The
equation for the i-th zone is Log Rti =-m Log @i + Log Rw + Log li while the equation for the water bearing
zones are Log Ro =-m Log @ + Log Rw, since for these zones [ = 1and LogI=0. The last equation defines
(onalog-logplotof Rovsd)a straight line with slope of -m and intercept at 100% @ of Rw. Along this line,
consider the point where @ = Ji, the porosity of the hydrocarbon bearing zone (i-th zone ). The equation of
this pointis Log Roi=-mLog @i + Log Rw. If we take the difference of this equation and the equation for the
i-th zone point, we get:

LogRti- LogRoi=Logli if the water bearing zones and the hydrocarbon bearing zone have the same mand
LRW. Since Log Rti - Log Roi = Log (Rti/Roi) = Log Ii, then Ii = Rti/Roi.

_/
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Thus, if the zones on the cross-plot have the same Rw and m's, the Is for the zones of interest can be obtained
withoutknowing m (in fact mis determined by the slope of the water-bearing trend) or Rw. The risk of course
is that the zones plotted on the cross-plot do not have the same m's and Rw's and that we can recognize the

water-bearing trend.

Rt= @ -m Rwa'n=g_m Rwl
LogRt=-mLog @ + LogRw+Logl \

|
Slope = -m

Q ith zone Log Rt
DIFFERRENT Rw's

Roi t R \
LogRt

-n

Roi I= R0 —swi

Figurel Figure 2

In practice the method illustrated graphically in Figure 1 is used as follows:
Plot Rt versus Porosity
Identify Water-Bearing Trend (Sw=100%) °
Interpret ""Anomalies" (if any)

Increasing oil or gas ? compare with

Different Rw ? water-bearing

Rock type change ? trend

If Oil or Gas, Calculate Sw for Anomaly
Figure 2 illustrates the effects of rock type and Rw changes on the cross-plots.
The pattern recognition approach is one of the most powerful interpretive techniques yet devised. The basic
advantages of this approach are that the resistivity index ( a reflection of water saturation) and a number of
other potentially useful parameters can be obtained without knowing many of the quantities required for the
other approaches such as Rw, m, etc. The limitations are that a statistically significant number of zones are

required and a certain unknown parameters must be constant for the zones used in the plot.

5.2. Litho-Porosity

The litho-porosity cross-plot is used for interpretation in formation of complex lithologies. It presents simul-
taneously the data fromat least three of the standard porosity tools: the Compensated Neutron, Compensated

Density and Borehole Compensated Sonic logs. From the reading of these logs two porosity independerD
.
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LITHO - POROSITY PLOT

Calcite

Dolomite

Anhydrite

SELECTED LITHOLOGY
TRIANGLES

DOL - CALCITE - SIL
DOL - ANH - SIL
50 PHI - DOL - CALCITE

40 N 90

Figure 3
parameters ‘M’ and ‘N, are derived - ‘M’ from the Sonic and Density and N from the Neutron and Density-

In the plot of of ‘M’ versus N, each purerock mineral is represented by a unique pointregardless of porosity.
For a formation of complex lithology, the position of log data points on a the M-N plot relative to the pure
so derived is then used to calculate accurate values of porosity.

The equations for ‘M’ and ‘N’ are as follows:

-t t-t
M= - N=

pb - pf pb- pf :
Thetypical Litho-Porosity cross-plotis illustrated in figure 3. For the present project thelitho-porosity method
was used primarily for the identification of possible gas effect and hole rugosities. The effect of the gas is to
displace any point alongalinedrawn from the gas point through the point representing the matrix. Fora gas
of 0.6 specific gravity at 100°and 1300 psiM = 00. and N = -77. A large scatter in the shale region is caused
by hole rugosity-

53. Normalised Qv- Shaly Sand Evaluation

In order to evaluate the water saturation of shaly sands from logs using the Waxman-Smits equation the
parameter Qv (cation exchange capacity per unit total pore volume) must be known. Qvis normally obtained
from a Qv -total porosity (3y) relationship defined on the basis of either core data, or log derived Qv and O

values calculated via the Waxman-Smits equation in water-bearing sands.

The constraints of applicability of such approach are obvious:

.

mineral points is of great assistance in identifying various minerals in the formation. Lithology information

)
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e either pertinent core data or representative water-bearing sands must be available and, in addition,

« the formation characteristics must be such that a good correlation between Qv and porosity exists.

Juhasz hasdemonstrated that theabove constraints can be largely eliminated by replacing Qv in the Waxman-
Smits equation with a dimensionless expression of Qv defined as “normalised Qv”: Qvn = Qv/Qvsh. This
parameter is equivalent to the “shale-water saturation”: Qvn = Vshd;sh/@,, a parameter which is derived
from logs. Qvsh, the Qv value of the shales intimately associated with the sands is also derived from logs as
the difference between shale water conductivity and formation water conductivity divided by B, the specific
conductance of the clay exchange cations. Qv is thus calculated entirely from logs simply from the equation
Qv =Qvn.Qvsh

By using the concept of the normalised Qv the Waxman-Smits equation is converted into a “normalised” form
in whichall parameters, with the exception of the saturation exponentn*, can be obtained fromlogs. From this,
the water saturation can be expressed in the form of the familiar Archie equation:

@™ Rwe V=

SWT=
Rt

' Rw.Rwsh.SWT
Rwe = and Rwsh=Rsh.d shm*
Rwsh(SwT-Qvn)+RwQvn

In a water bearing sand/shale sequence the total porosity &, is derived directly from density log which is
virtually unaffected by clay content of the formation as since Rho clay(dry) is approximately equal to Rho
matrix of the ‘dlean’ sand ,i.e.about2.65 g/cc. In hydrocarbon bearing sand/shale lithologies the porosity has
to be corrected for hydrocarbon presence. '

6. MACALISTER

6.1. Summary of Results

To allow for the frequent change in petrophysical parameters the interpretation of this well was carried out
in 5 discrete intervals. The quality of the basic log data has been severely affected by the hole conditions.
Although a full suite of logs has been run in this well only parts of the Dual Laterolog and the Sonic Log are
suitable for quantitative interpretation. Using the limited reliable tools available the analysis has shown that
the intervals analysed are water bearing. The few anomalies detected which due to the limitations of the
methods compute hydrocarbon saturations of around 10% are mostly attributable to changes in lithology and

environment and less to residual hydrocarbons.

5 Onshore Gippsland Well Log Interpretation




P.N.Samson & Associates
~N

10. NORTH SEASPRAY

10.1. Summary of Results

The interval analysed shows clear evidence of gas saturation. Bearing in mind the quality of the very limited
logs available it appears that gas is present ina tighter sandstone at the top of the interval(3624'-3635") and also
in the the body of the sandstone probably in microfractures extending from 3645' to 3780". As the testsand log
analysis have shown the gas saturation and permeability is low and the gas is not producible in commercial
quantities. An important observation is the lower water resistivity(Rw=0.45 ohm-m) derived from the logs

which may indicate a less flushed area.

10.2. Interval 3608'-3798'
Lithologically described as sandstone, partly calcareous friable to hard, very kaolinitic with poor to o fair
porosity. Mud log also shows a sequence of small gas kicks between 3730' to 3800". The 1962 vintage Electric

and Sonic Logs allowed only a very limited quantitative analysis.

10.2.1.Electric Log (18°8") vs Sonic Log Porosity Cross Plot

The cross plotusinga Sonic derived porosity (Dtm =70 msec/ ft) and the Long Lateral of the Electric Log define

a reasonable water bearing trend with Rw=0.450hm-m and an m=1.9. Anomalies caused by the presence of
gas are clear on the plot. | '

NORTH SEASPRAY #1
REL vs PHIS

R 18'8"

.

5 Onshore Gippsland Well Log Interpretation




\—

P.N.Samson & Associates

PHIS F

0.19
0.30
0.39
0.12
0.36
0.26
043
0.16
040
0.12
0.28
0.26
0.34
0.36
0.18
0.27
0.10
0.23
021
024

22,57 2.22
9.62 1.35
6.05 0.58
59.57 0.20
7.13 0.04
13.07 0.38
5.05 1.09
31.91 0.39
5.68 1.06
53.75 0.39
10.90 0.46
13.07 092
794 0.76
7.13 098
25.73 045
12.47 0.56
84.23 0.14
15.96 044
19.96 045
15.15 043

RWA SW

045
0.58
0.88
1.49
3.27
1.08
0.64
1.07
0.65
1.07
0.99
0.70
0.77
0.68
1.00
0.90
1.78
1.01
1.00
1.02

™)
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11. CONCLUSIONS

The detailed log analysis of the 5 wells has shown that North Seaspray and Burong show evidence of

hydrocarbons from the logs. None of the anomalies identified appear to be able to produce commercial

quantities of hydrocarbons.

Theinterpretation was hampered by the poor quality of the logs caused by the severe deterioration of the hole |
conditions. In the great majority of the cases only the Sonic Log and the Dual Laterolog were suitable for
quantitative analysis. The interpretation method used has attempted to circumvent the limited basic data
available, however it is strongly recommended that future drilling in the area should consider alternative
drilling technology to improve hole conditions. It is also recommended that intervals of suspected hydrocar-
bons be cored and tested.

As faras explorationis concerned itis suggested that the formation water resistivity information derived from
. thelog analysis be incorporated into a wider basin study of the hydrodinamical conditions which have lead

to accumulations in locations such as Patricia, Golden Beach and North Seaspray.

.
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LIST OF SYMBOLS

LLD - Laterolog Deep Resistivity
LLS -Laterolog Shallow Resistivity
MSFL - Micro Spherically Focused Log Resistivity
GR -Gamma Ray '
GRCL - Clean formation Gamma Ray
GRSH - Shale GammaRay
PHIN - Neutron Log Porosity
RHOB - Bulk Density
RHOM - Matrix Density
RHOF - Fluid Density
PEF - Litho Density
DT - Travel Time
DTM -Matrix Travel Time
'DTF - Fluid Travel Time
PHIS - Sonic Log Porosity
PHID - Density Log Porosity
CAL -Caliper
VSH - Shale Volume
Qv - Concentration of clay counterions per unit pore volume of shaly formation
Qvn -Normalised Qv, Qv/Qvsh
Ro  -resistivity of water bearing formation
Rt -resistivity of hydrocarbon bearing formation
Rw - formation water resistivity

Rwsh - equivalent bulk water resistivity of shale

.

~
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Rwe - equivalent bulk water resistivity of shaly formation

Rwa -apparent bulk water resistivity of a hydrocarbon bearing shaly formation
SWT - Total Water Saturation

SHT - Total Hydrocarbon Saturation

T - Total Porosity, including ‘clay-bound” water.

.
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PE603558

This is an enclosure indicator page.
The enclosure PE603558 is enclosed within the
container PE904011 at this location in this

document .

The enclosure PE603558 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

PE603558

PES04011

Composite Well Log

GIPPSLAND

PEP160

WELL

COMPOSITE_LOG

Composite Well Log (including Mud Log)
,sheet 1 of 2, enclosure from WCR for
North Seaspray-1.

21/12/62
17/03/86
W473

= NORTH SEASPRAY-1

= ARCO LIMITED

Vic Govt Mines Dept)




PE604522

This is an enclosure indicator page.
The enclosure PE604522 is enclosed within the
container PE904011 at this location in this

document .

The enclosure PE604522 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

= ARCO LTD/WOODSIDE

PE604522

PES04011

Composite Well Log

GIPPSLAND

PPL/160

WELL

COMPOSITE_LOG

Composite Log, part 20f 2, (enclosure
from WCR) for North Seaspray-1

21/12/62
17/03/86

w473

NORTH SEASPRAY-1

(LAKES ENTRANCE) OIL
CO. NL

Vic Govt Mines Dept)




PE603559

This is an enclosure indicator page.

The enclosure PE603559 is enclosed within the
container PE904011 at this location in this
document .

The enclosure PE603559 has the following characteristics:
ITEM_BARCODE = PE603559
CONTAINER_BARCODE PES04011
NAME Sonic Log
BASIN GIPPSLAND
PERMIT PEP160
TYPE WELL
SUBTYPE = WELL_LOG
DESCRIPTION = Sonic Log (enclosure from WCR) for
North Seaspray-1
REMARKS =
DATE_CREATED = 5/12/62
DATE_RECEIVED = 17/03/86
W_NO w473
WELL_NAME NORTH SEASPRAY-1
CONTRACTOR SCHLUMBERGER
CLIENT_OP_CO ARCO LIMITED

(Inserteéd by DNRE Vic Govt Mines Dept)




PES904012

This is an enclosure indicator page.
The enclosure PE904012 is enclosed within the
container PE904011 at this location in this

document .

The enclosure PE904012 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

PE904012

PE904011

Geological Cross Section

GIPPSLAND

PPL/160

WELL

CROSS_SECTION

Geological Cross Section {(enclosure
from WCR) Nth Seaspray No 1

16/05/63

W473

North Seaspray-1

Arco Ltd/Woodside 0il Co
Arco Ltd/Woodside 0il Co

Vic Govt Mines Dept)




PES06834

This is an encl%sure indicator page.
The enclosure PE906834 is enclosed within the
container PE904011 at this location in this

document.

The enclosure PE906834 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

PE906834
PES04011

Time Depth Curve
GIPPSLAND

= PPL/160

WELL

VELOCITY_CHART

Time Depth Curve, including Age and
Formation, (enclosure from WCR) for
North Seaspray-1

= Also shows Formation and Age

21/12/62
17/03/86

w473

NORTH SEASPRAY-1

ARCO LTD/WOODSIDE (LAKES ENTRANCE) OIL
CO. NL

Vic Govt Mines Dept)




PES906178

This is an enclosure indicator page.
The enclosure PE906178 is enclosed within the
container PE904011 at this location in this

document.

The enclosure PE906178 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

PE906178
PE904011
Time-Depth Curve
GIPPSLAND

PEP160

WELL

= VELOCITY_CHART

Time-Depth Curve (enclosure from WCR)
for North Seaspray-1.

20/12/62
17/03/86

W473

NORTH SEASPRAY-1
ARCO LIMITED

Vic Govt Mines Dept)




PE906179

This is an enclosure indicator page.
The enclosure PE906179 is enclosed within the
container PE904011 at this location in this

document.

The enclosure PE906179 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

PE906179

PE904011

Abandonment Schematic

GIPPSLAND

PEP160

WELL

DIAGRAM

Abandonment Schematic (enclosure from
WCR) for North Seaspray-1.

w473
NORTH SEASPRAY-1

ARCO LIMITED

Viec Govt Mines Dept)
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