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o
Purpose of Well

Flathead 1 was drilled to evaluate the hydrocarbon potential of an east-west
trending fault line closure on the upthrown side of a regional wrench fault, The
primary objectives were the sandstones of the Latrobe Complex and underlying
sandstones of the Strzelecki Group.

Statistical Summary

Lease: Vic-P/1, Shot Point 8524, Line EH-120A.
Latitude: 38° 01' 21"
Longitude: "148° 32" 04"
Elevation: Sea Level Datum, Rotary Table 31'
. Water Depth: 174"
Total Depth: 3496'
-Spud Date: April 25, 1969,

Completion Date:  May 26, 1969,

Well Status: Plugged and abandoned as a non-commercial oil discovery.

I ARSI e+

Generalised Lithology

e Gippsland Formation consisted of soft grey, fossiliferous marl interbedded with
occasional thin skeletal limestones from the sea floor down to a depth of 1468',
The underlying Lakes Entrance formation was represented by 74' of glauconitic siltsto
The interval 1542-1564' contained porous and permeable quartzose sandstones of the
Latrobe Complex. These sandstones were well rounded, coarse grained and conglomeratic.,
The underlying Strzelecki Group consisted predominantly of lithic-feldspathic sandstote.
with an abundant clay matrix, interbedded with occasional thin coal beds. These
sandstones in general exhibited poor permeability, in comparison to sandstones of the

Latrobe Complex.
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Geolopic Sunmary

Flathicad 1 was located 12 miles north of the Tuna Field and 32 miles southcast of the
town of Lakes Entrance. It was drilled to a total depth of 3496' on a structure
consisting of a faultcd east-west trending anticline (Plates I, 2, and 3). The fault
which strikes east-west is tentatively interpreted to be a right lateral wrench fault,
with intermittent movement and structure occurring from Lower Cretaceous to Upper Miocen«

The Lakes Entrance "greensand" which apparently uniformly drapes the structure is
composed of mostly tight glauconitic siltstone with thin permeable sands (based on
sidewall core examination), Structural closure, as mapped on the top of the Lakes
Entrance ''greensand", is indicated to be approximately 500' + . The area of closure
extends over 12 square miles (Plate I). The present structural configuration appears
to be Miocene or younger in age.

.e porous and permeable Latrobe sandstone complex was originally anticipated to be
about 350' thick, however, only 22' of the Latrobe section were present in the well.
Due to thinness, the Latrobe cannot be defined on the seismic section and the
reflection mapped 1s the Lakes Entrance "greensand". Most of the Latrobe core was
too unconsolidated for analysis, however, a few samples yield porosities from 34%
to 41% and permeabilities of 300 Md to 1200 Md, These sediments do appear to thicken
away from the structure. Underlying sandstones of the Strzelecki Group appear for the
most part to be clay-choked and poor reservoir rocks. However, the upper 200 ft, of
Strzelecki, does have fair to good porosity and permeability. From core analysis
over most of this interval porosity ranges from 25% - 35% and permeability from less
thar 10 Md to greater than 500 Md. Considering only those sands with a permeability
of 100 millidarcies or greater to be potentially oil productive, 35' net sand occur
in the 85' gross of Strzelecki d.wn to the lowest recorded oil at 1649' K.B, This is
in addition to the 22' of net sand in the Latrobe., The time of 0il accumulation is
postulated to be post Oligocene.,
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Hydrocarbon Potential

0il shows were encountered in the cuttings and cores from the top of Lakes Entrance
formation at 1468' down through the Latrobe Complex sandstones and into sandstones

of the Lower Cretaceous Strzelecki group, to a depth of 1649', Permeable and pornrne
sandstone of the Latrobe Complex with excellent oil fluorescence and cut was encountered
at 1542', Conventional cores were then continuously taken from 1545' down into the

water leg to.a depth of 1716' (Plate VII - I.E.S.). Core analyses indicated the sand- _
stones to have oil saturations ranging from 5 to 22% in conjunction with good permeability
and porosity values down to a depth of 1649', Approximately 40' of shale was cored
between the lowest oil and highest water and a precise contact is indeterminate.

ring section. Of the eleven wireline tests attempted, only FIT tests at 1648' and

45' recovered a scum of oil, with the remaining tests recovering mud filtrate (Plate
VII - I.E.S.). Because of the unsatisfactory results obtained by use of wireline
testing methods 9 5/8" casing was later set to a depth of 1953’ and conventional
production tests were performed,

Qeven wireline tests were later performed in an attempt to evaluate the hydrocarbon

Production test No. 1 was completed through perforations 1607-1652' with no formation
fluid being recovered by swabbing, even after treating the well with mud acid. This
test was in sandstones of the Strzelecki Group. Upon completion of the test the
interval was cemented. :

Production test No. 2 was completed through perforations 1542-1564' in sandstomes of
the Latrobe Complex. The well did not flow after perforating and approximately 16
barrels of either formaticon water or filtrate and some hydrogen sulphide gas was
swabbed from the well without any trace of oil being present. The formation was then
treated with 20 barrels of mud acid which was.swabbed back with still no trace of oil.
At this point the well was plugged and abandoned.

ch no formation oil was recovered on either Production Test 1 or 2, oil saturated
res were sent to Core Laboratories and flushed with hot water and pentane in an

attempt to gain information concerning the A,P.I, gravity of the crude., O0il was  f'
recovered having a corrected gravity of 14,6 API and a viscosity of 50 centipoise,

which was described as "dark, heavy and smelling of tar", This oil sampie may not

be represcntative formation oil, Several weeks passLd betWeen the time of core

recovery and the time of analysis, and it seems llkely that some of the llghter ends
had cscapud
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Purpose of Well

Flathead 1 was drilled to evaluate the hydrocarbon potential of an east-west
trending fault line closure on the upthrown side of a regional wrench fault. The
primary objectives were the sandstones of the Latrobe Complex and underlying
sandstones of the Strzelecki Group,

Statistical Summary

Lease: Vic-P/1, Shot Point 8524, Line EH-1204,

Latitude: 38°% 01' 21"

Longitude: "148° 32' 04"

Elevation: Sea Level Datum, Rotary Table 31'

Water Depth: 174" :
Total Depth: 3496 '
Spud Date: April 25, 1969,
Completion Date: May 26, 1969. - i
Well Status: Plugged and abandoned as a non—c;mmercial oil discovery. ;
Stratigraphy %
Summary §

Flathead 1 was drilled to a total depth of 3496' penetrating the following ' i
sediments (Plate VII).

Age : Group or Formation Interval ‘
Miocene-Oligocene Gippsland Formation Sea Floor - 1468' !
Oligocene Lakes Entrance Fm. 1468-1542 :
Unconformity :
Eocene-U, Paleocene Latrobe 1542-1564
Unconformity ;
Lower Cretaceous Strzelecki Group 1564-3496 T.D,

Notes Interval-depths are from the electrical log. Subtract 31' K.B. to obtain
subsea values,

M

Generalised Lithology

The Gippsland Formation consisted of soft grey, fossiliferous marl interbedded with
occasional thin skeletal limestones from the sea floor down to a depth of 1468",

The underlying Lakes Entrance formation was represented by 74' of glauconitic siltstone.
The interval 1542-1564' contained porous and permeable quartzose sandstones of the
Latrobe Complex. These sandstones were well rounded, coarse grained and conglomeratic.
The underlying Strzelecki Group consisted predominantly of lithic-feldspathic sandstorne.
with an abundant clay matrix, interbedded with occasional thin coal beds. These
sandstones in general exhibited poor permeability, in comparison to sandstones of the
Latrobe Complex.
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Geolopic Sunmary

Flathcad 1 was located 12 miles north of the Tuna Field and 32 miles southecast of the
town of Lakes Entrance., It was drilled to a total depth of 3496' on a structure '
consisting of a faulted east-west trending anticline (Plates I, 2, and 3). The fauit
which strikes east-west is tentatively interpreted to be a right lateral wrench fault,
with intermittent movement and structure occurring from Lower Cretaceous to Upper Miocens

The Lakes Entrance "greensand'" which apparently uniformly drapes the structure is
composed of mostly tight glauconitic siltstone with thin permeable sands (based on
sidewall core examination). Structural closure, as mapped on the top of the Lakes
Entrance "greensand”, is indicated to be approximately 500 + . The area of closure
extends over 12 square miles (Plate I). The present structural configuration appears
to be Miocene or younger in age. ‘ g

The porous and permeable Latrobe sandstone complex was originally anticipated to be
about 350" thick, however, only 22' of the Latrobe section were present in the well.
Due to thinness, the Latrobe cannot be defined on the seismic section and the
reflection mapped is the Lakes Entrance '"greensand". Most of the Latrobe core was
too unconsolidated for analysis, however, a few samples yield porosities from 34%

to 41% and permeabilities of 300 Md to 1200 Md., These sediments do appear to thicken
away from the structure. Underlying sandstones of the Strzelecki Group appear for the
most part to be clay-choked and poor reservoir rocks. However, the upper 200 ft, of
Strzelecki, does have fair to good porosity and permeability. From core analysis
over most of this interval porosity ranges from 25% - 35% and permeability from less
thar 10 Md to greater than 500 Md. Considering only those sands with a permeability
of 100 millidarcies or greater to be potentially oil productive, 35' net sand occur
in the 85' gross of Strzelecki duwn to the lowest recorded oil at 1649' K.,B. This is
in addition to the 22' of net sand in the Latrobe. The time of o0il accumulation is
postulated to be post Oligocene.

Hydrocarbon Potential

0il

fqrmation at 1468' down through the Latrobe Complex sandstones and into sandstones
of the Lower Cretaceous Strzelecki group, to a depth of 1649', Permeable and pormne :
sandstone of the Latrobe Complex with excellent oil fluorescence and cut was encountered i
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stones to have o0il saturations ranging from 5 to 22% in conjunction with good permeability

and

'ween the lowest oil and highest water and a precise contact is indeterminate,
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production tests were performed,

?ro?ucti?n test No. 1 was completed through perforations 1607-1652' with no formation
luid being recovered by swabbing, even after treating the well with mud acid., This

test

interval was cemented.

Eleven wireline tests were later performed in an attempt to evaluate the hydrocarbon 53%&33%

f)

shows were encountered in the cuttings and cores from the top of Lakes Entrance

542°, Conventional cores were then continuously taken from 1545 down into the
r leg to.a depth of 1716' (Plate VII - I.E.S.). Core analyses indicated the sand-

porosity values down to a depth of 1649', Approximately 40' of shale was cored

ing section., Of the eleven wireline tests attempted, only FIT tests at 1648' ~And
recovered a scum of o0il, with the remaining tests recovering mud filtrate (Plate

- I.E.S.). Because of the unsatisfactory results obtained by use of wireline
ing methods 9 5/8" casing was later set to a depth of 1953' and conventional

was in sandstones of the Strzelecki Group. Upon completion of the test the

Production test No. 2 was completed through perforations 1542-1564" in sandstones of
the Latrobe Complex, The well did not flow after perforating and approximately 16

barrels of either formation water or filtrate and some hydrogen sulphide gas was
swabbed from the well without any trace of oil being present. The formation was then

treat?d wi?h 20 barrels of mud acid which was swabbed back with still no trace of oil ;
At this point the well was plugged and abandoned. ' i

Since no formation oil was recovered on either Production Test 1 or 2, oil saturated

cgres vere se?t Fo Core Laboratories and flushed with hot water and pentane in an
atlempt to gain information concerning the A,P,I, gravity of the crude, 0il was e

re§overed having a corrected gravity of 14,6  API and a viscosity of 50 ¢
which was described as "dark, heavy and smelling of tar", :

entipoise,
This 0il sample may not

be representative formation oil, Several weeks passed between the time of core '
recovery and the time of analysis; and it seems likely that some of the lighter ends '
. ' . ) N

had escaped.
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friable, no shows.

Sang fonc, ﬂolom1 10,‘no hows.

Sandstoneé: non dnlomitic, s
slightly frlﬁblo,fno‘ihowsa’jjf

‘Sandstone: non dolom1 10, frlablea
shows, ' e

Egﬁﬁéﬁbggﬁ dolomitic.

&

Sahdqfono mlxed as above, uome

S e T L Sl

trace sand. Lk
3 H T R . B ‘ “' o +
d tone as. above, noted trace

> .
—

pink and:green chexrty flnc to

;mednvm qra1ned°,3 f

‘codl Lreaksc




. 2810 to 3472

Litholoav:CenT

feat

2092 to 2142
2142 to 2810

feetﬁ

feet:

-
Py

Drilled while c]eéninq up hole.

~Ma1nly Nhalo, arevy,” h1ockv, mvnorf
{quartvwac]ea very finc to mndlummdg

‘qvalned
“unweafhcred feldspar,
~clay and dolomitic cement,
'pQrQsltv and porm@ab1}1

and®’

tl‘tlc al .
poo'rﬂ o .’LH‘"
v, rare s |

1ithics
inter

bunman

'fihln coal beﬂ

Interhodd@d silhvtonn and

R '
shale
with some guartzwacke. ‘

: -_§ore No.7, 3472 to 3494 feet, eut 22*féet, rec. 22:féétfa~,f
R 3472 to 3493 ft 6 ins: Sandstone, arkosic, slightly. i
R - ~ . dolomitic, very fine to fine-
§ grained with some medium=-grained,.
4 abundant lithics ard fZeldspar,.

3493" 6"

Tegt Results:

to 3494°:

No

significaht qa.

'Sbale, groy to lldhf qroy,‘
i_aceous, e :

poor poro 1tva no shows.,

afbonéf’
hdrdo Lo

roadlnm”.

N
H
!
o
i

Fri;T.VNo.ln 1648 foot - 2060:césifilfféfe;‘scum‘éf
f ~ No.2, 1644 feetu ~"150b ccs filtfeéé;‘j i
‘k" v No.3, 15r5wfeét :-1n35OO>ccg m&a‘; pgéer faiiﬁfé
H No.4, 1498 f¢ét _é‘,;oOo céé filtrate
; .No.S, 164 féeﬁyv~f2600 ¢cs fil££$£é{ s§ﬁm:§f?oii;:
No.6, 1484 feet = 1700 ccs fi;tfaéés
‘No. 7, 1567 feet - mis—ran.
No. 8, 1567 feet T;~ mis~run. £
No. 9, 1567 féét  ~"1706 ccs
No.10, 1625 feét :->gﬁis;funn
. *
: Noéll, 1625 feet = e?ODO‘ccs £11traten
: Pro&ﬁétio; test % 1607 to 1632 feet LT nil reéﬁfng
(uee above), ; e T

s T ST A Ao
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ESSO STANDARD OIL (AUSTRALIA) LYD.
CORE DESCRIPTION

Core No. l

SR A S e < . e g

. . WELL: FLATHEAS ~ [
Interval Cored /5/{5“/5~§(7 fs., Cut 4 ft., Recovered 2. ft., (S © %) Fm. £4 '7‘/?05-*—""' '

Bit Type C-/4 ., Bit Size in., Desc. by . GLAcK  Date 3//5’./57 o

R 3

Depth & Graphic :
Coring Rate RE p 5 Shows | Interval (ft.) Descriptive Lithology
{min./ft.) * .
usPig20 ool SAND ~ C/eng §FRISTY WHhiTE §72 £7CRSF W Ffew. wELe |
e Te Ruwo Fettb. 70 3em. UNCIVSO/) SubAve 70 Sdb &YVe:
| GO0p Pof & Frpeay Good BLihr Velo FL w/ |
4% ‘\ : GoopD cCy7 WE4AK pfff opo kL o
. i o
I -
I -
i i _ _ }
R

" REMARKS:




lnterval Cored / 347" /555 1., Cut

Bh>Type

2,

c-z22zZ

ESSO STANDARD OIL (AUSTRALIA) LTD.
COIE CRIPTION

Core No. 2

g, g-zu

b i

WELL: £ZA7H5EAD T/

6 ft., Recovered ft., (/00

1 4

6 .
S Zlacd

%) Em. . 4 7720

S
Bit Size in., Desc. by Date 75,67

Depth &

{min. - ft.)

Coring Rate

Graphic
(]Il S’)

lnfervél (f1.)

Shows Descriptive Lithology

7 B

i
T
>
s
&
; -

/547 - 50V SAVD - B wH. Fr7r g Sebong ST KACOV -
Sol. w/ few 27 bow -gry cowsold Sshzle
S/trenks. SO Ss 500.9 LL. | Goos CaZ] Lare
. OOO0R, S74,/50. '
/§5o/ 53,5 Sap —AS AGOVE Sbu] SPOTTY Fz. E0O
cul, Fdre 0pOL.

Sawo - </ F A RosTy s F/// css Pre
w/ £ew ﬁ/,Z CEsA /s T 5 CAL éooa AL
GooL ca? s 0@03'

/553‘/2 - 5%

| REMARKS:

RS A U e e e ey e i e B g e
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T  ESSO STANDARD OIL (AUSTRALIA) LTD.
Q@ . @@h&. , 5@&?3?“&"5”“&

-4
Core No AT AR

Interval Cored../255.74.7.5. 8., Cu.... 28 ft.,, Recovered Lo Bty (e ' %) Fm £, 4/ ooc:. '

N te . . - . E k
Bit Type ¢rZ& , Bit Size 8.7 in., Dess. by Yy Date....&. /4//7 /ﬂj Y

Depih & Graphie » : .
- Coring Rate a” __53 5:,) Shows | Interval {fi.) 4 , ~ Descriptive Lithology
{min./f1.) - ; ] ‘

o

IR R ' —
o"o.o 'C; /fff‘fé /:;4/;1»75/—1%4 , 4r‘l/7“'£ 74 pelf/ SZ
. ; | }"ﬂé{/}/ﬂ/ 4/& ~ c'//,-/ 7//,,,7,4/ Tz 7!/

- A-

e s . : . %ﬂ/" Ae 1{ /kr.rlrnf

'.“-"_ 4 s =174 L /1495/1;—74.4'}45! / / fon ,4//4»”1

' ) 7 oy e ca;// 2025 // ts 2o oy £ ///c:r
q R m A’ M/// //// (/a//,—/ / S ;// /»4 // v‘?ff’z/&//c
"l A q . ;"//ﬂ: i / £ .f/za f/ I(/fi /7/ 7/ / L o
..'1:'74 500l 1l g o s, {(/1 z? 2 orfﬁg,;/? -n./:ay s

g &7 WZ2 Y 2y W27 //7///’ i b/, 4”/ Lot "é’/ ”’/
— | e e g L Dok ol
2y Mosrie . -
I L5eq - (370 F ﬂ»/ﬁ%c ‘-‘:‘A it ‘4’?‘ See e,
o : X Loy 7 - i

- / .
VY /7] F4- 1570 _J:;/ét/ e ///oz PV Ay LD
B V4

Y SRR, AR BRI
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Interval Cored.. 5 7t.nlé.2.7.. 8, COhunZl.... ft,, Recovered

e

ESSO STANDARD OIL (AUSTRALIA)} LYD.

N

CORE DESCRIPTION

Core No;.......?.....{“ ......... .
WEWL: FLATHEAD ~ /

ZL f, (420, %) Fn.. LATEQTE.

Bit Typooo (o2 2y Bit Sizo.. B L0 . in, Dese. by... S lr tocks Dato.... B s 1567
Depth & . '
Coring Rate g f,agl}:f) Shows | Interval (1) Descriptive Lithclogy é
{min./ft) ’
o --A
T LEFE15"76 5 /g 74»"/1,,, ko] Al £ somdifomen  THadl srr e,
- , . : =7
_..h- N L2 V#n( o2t /rm /’M/”’f/"'—/
T 1576l B Thate <z _ j
,__.:-;:*u o |ppr-tertes crf shale Lo a st e //’ o, abed vy
. :: C'/':[ 6‘///’/{ '/ ;-/’;- /”’/{: /4 ‘/‘/’.‘k 1,,5 // c’g¢7’[l /e"dl'/oﬁ
T N V72N AR v D A L) | - .
- - (58l tss g SandiSorme b f K 1y _aa M
S — (587 1587  Shele =24 : ;
. L[58 4 = /525 _)'l~/r/f/{’na b7 //f7 A S "
. K4 i
. (S0~ 15¢Z. 5 ‘/;n;/féhc,‘ V/ 22, 44// /'f//}.;, ~ ,:_./07 . 1
_ 4"1'/‘7{' Cotrmmran, Se V4 “ny P f;—/é{ o P ,{/f,
EROUCRS B4 (725 = ff0 7 Thale e atf suforSomsine Lood i :
—_— = aod s e of ondifhee g2 2 el
—.-_—.‘ -.'—‘ - & J;ra/;/p'q e - t//-/: /{ ;M{lﬂlq 7{ Jw/kc( < J"i-/‘{

2ldl [fotlicr wnd ofy, wweatdoed folih
5/é s lfrff’, 6‘4"’-7“/ O I ey D )‘t«nﬂ{r “f/

7 f"?’w q\a/ /4zxr = f‘wﬂ! e’ a!ér*
7 7 ) 77 4 .

VX GT v Bl SRR YIRS s 2o e
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ESSO STANDARD OiL (AUSTRALIA) LTD.

Hew

Intervel Cored...0.7.74640. .8, Cut....s8F........Bt., Recovered

Ny

@@ DESCR: @Fa@’“&

Core Nox5-~

WELL: FLATHEAD —.L

LA TLOEE

7 f1., (.£02..%) Fm

. - . : ‘
‘Bit Type Coud  Bit Size 8. e in., Desc, by Y- Mt s Date. 5" A /27
Depth & Graphic o
Coring Rate a- E 5:,) Shows | Interval (f1.) Descriptive Lithology
{min./ft.)
o foz ,
'-J- ; -
2
Lo 'd/ ﬁ? o7 - 2L/10 [h/dr- /am S /5/! <5 - ’q—/zyLacéﬁ 1/! uJ_rHl/, _s-ué LYY
5
1z :T‘_ 'a‘_‘ //‘ ;r;r,‘ /'/'4_5"6/’7 >('omndn7 —/r'- Q,""(:. -/l:‘#e/ ‘/)J/Lur- .74-“"{ :Loa/’a,-
- n * * x
L5 .r: i:,;?; i L‘YA“/’- hot dé 7"-‘1 N card le.ﬂ
S '_’_;' L Lo of ecc Fhn sk Lom Siths  aa
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- : - — 7 (4 [4 7
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.—r-g&Z/_ 7 7 >
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; J’ - 230 ~/C30 .5 J/r/;/,, 4 //141 AL
-'_ = 7430.85 - SL3Z. 5 Tater bdd 5'//;/» & sy 2a O
BT,
L /632,85 - /L358.5 SItsty  aa
o JisAg- 136 Ladwddd sthede £ 55 €
2_::_ /&2 - red ‘.f.;‘ ViR L) 7/—.01, féféd’l?f"f“évl{ eJ ,y,—/a/ Gr’z«)¢c<l;,}
L 2bumclonf LfL fcloy, p osis Frk g gel Lour,
o = g coh g oodor, bleedn, OZE. _
= = Ledes 660 - Sk m gy h Al g, v Lrwely fem o X-4
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. - CORE DESCRIZTIC
Core No.oootiro. .
' ' . o , | | WELW:  FLATHEAR =L
ln!erval Cored... .../éé(’ LT ﬁ., {of 7] N~ S ft., Recovered N7 1., (.£20..%) Fm....LAT €0 £
; g . . . .
Bit Type 5 =2/ . Bit Sizo 8 /9 in., Desc. by Fll bt .. Dato.nt LTAK. 4262
Depth & Graphic g
Coring Rate e __2 59 Shows | Interval (fi.) Deseriptive Lithology
{min./f1.)
° 20 -
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@ .7 CORE DICRIPTION

Core No .......... o
WELL: . FZA7#280 = |
Interval Cored..Z472-34994.. 4., Cut....... Zz.. .. ft., Recovered.....ZZ ft., (£29..%) Fm...S1EE£Z
Bit Type (<o .. Bit Size ... in., Desc. by /?)%A//C £ Date......L. /‘ﬁrly ey
Depth & . . 4 . '
Coring Rate g lr'aghsx’c) Shows | Interval (ft.) Descriptive Lithology
(min./fi.) 1 .
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FLATHS -~ 1 Side Wall Cores

Run 2

1374 - Rec. 2" Mudstone to Marl. Very light green grey. Glauconitic,
: ‘with abundant skeletal debris.

1400 No Recovery
1417 Rec. 2" Mudstone as above. o .
1436 No Recovery
1455 Rec., 2" Mudstone as above :
1464 No Recovery
- 1476 Rec. 2" Siltstone brown very argillaceous (almost silty shalej
' very fine mica, poor visible porosity and permeability, very Iaint s
yellow florescence very poor cut. H
1484 Rec. 2" Siltstone as above, with good cut (
1499 Rec, 2" Siltstone brown very glauconitic, very argillaceous, very el
‘ faint spotty florescence, very poor cut, poor Vvisible porosity . v
and permeability : : ' il
1495 Rec, 1 3/4" Siltstone brown very glauconitic, argillaceous, dull :
spotty yellow florescence slow cut, poor visible porosity and
permeability. . B
1498 ‘ Rec, 2" Siltstone, brown, glauconitic argillaceous, soft, friable,

show as above.

e g s e oy e

1508 Reec. 2" Siltstone as above.

1516 Rec. 2" Siltstone as above.

1525 Rec 1 3/4" Siltstone as above with slight visible porosity and : P
S

permeability, very faint yellow florescence, slow cut.

i
. 1533 Rec, 2" Siltstone as above. i
. _— . >~ 4 . § i
1538 ' Rec, 2" Siltstone as above. i
P
51
: 1543 C Rec. 2" §il .tstone to very fine grained sapdstone, lizht tan grey, S

slightly argi 11ac ceous, friable, fair visible porosity and perueapility.
. s . “ i } 4 :

19438 Reée, 3/4" Saﬁcstone very light grey, (salt and pepper sandstone) very
‘ fine grainec, sub angular, well sorted, friable, good porosity and s
permeadbility. No show. ' ;
‘1985 Rec. 1%" Shale, light grey, silty, waxy, soft. |
. : N ' i
. 5 i
2042 - Rec. I¥" Snale as above. é
2253 " Rec. 1 1/8" Shale, dium grey, block Ky soft. o i
2324 Rec. 1 1/8" Shale, medium 1ight grey, slightly silty, waxy, with . -
scattered baLDOW:ceous cdebris’. . ' : Pt
2430 Rec. 13" Shale, as above. S 4 . : Lo :
e - : A . r . < ~ . ‘ B | ) -'v . ol L Y }
2775 Rec. 3/4" Shale, medium dark grey carbondceots blocky. * b f
: —_ e a* . 9 ¢
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FeaTHEAD — 7. S\W.C.

Rec. %" Shale, as above.

Rec, 3/4" Shale, black, very carbonaceous

Rec. 3/4" Shale, medium dark grey, silty, micacéous, blocky.

Rec. 3/4" Shale as above.
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EXAMINATION OF THREE LITHIC TERRIGAROUS SEDIMENTS AMDEL

1. INTRODUCTION

Three small friable sandstone fragments were received from Phillips
Australian 0il Company with a request for petrography, X-ray diffraction
analsysis and SEM/EDAX studies.

Results of petrography and clay mineralogy have been given to the
client by telephone; if SEM/EDAX work is needed more of each sample will
be required. The samples submitted were as small as can be used for
clay mineralogy investigations by X-ray diffractionm.

2. PETROGRAPHY

Sample: 1545-1548; TSC30002

Rock Name:
Lithic sandstone

Thin Section:
Approximately 257 of the volume of this rock consists of detrital grains
of quartz and feldspar; much of the remainder of the thin section
consists of clays or secondary minerals. The diversity of the clay
is strong evidence that the material is derived from original rock
fragments and does not represent an argillaceous matrix deposited with
the sand-grade grains. The rock is, consequently, an immature sandstone
which contains a large proportion of labile rock fragments; during
compaction and lithification many of the softer of these fragments have
been compressed between the more rigid quartz and feldspar grains and
any original porosity in the sand has been choked by this clay material
filling pore throats. X-ray diffraction analysis suggest that the
rock contains a significant amount of natrojarosite (a hydrated sodium
iron sulphate mineral), barite and gypsum. It is likely that the
barite has been derived from drill mud and the introduction of this into
the rock may well have caused some reduction in porosity but it is thought
that this is likely only to have been a minor effect compared with the

choking of the original pores caused by the abundance of clay in the
original sandstone.

Thequartz grains have a wide size range up to about 0.4 mm. The average
size is approximately 0.15 mm. Most of the grains are distinctly angular
in shape although there is, exceptionally, a range towards subround grains.
Teldspar is fresh and both microcline and plagioclase could be identified

in the rock. The feldspar comprises probably less than 27 of the overall
volume of the sample, however.

Between these quartz and feldspar grains is a heterogeneous mosaic of clay.
In-plane polarized light there are slight differences in colour and texture
which serve to show the outline of original detrital rock fragments.

These are similar in size to the grains of quartz and most are equant and
more or less angular in shape. Most of the clay grains contain extremely
fine-grained material but in some there is evidence of intermixing of

clays and quartz on a fine scale. Some probably also contain gypsum but
this could not be identified optically. Some of the clay grains have,
under crossed nicols, a texture which pseudomorphs a well developed cleavage
and these grains are interpreted as being derived from the virtually complete
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alteration of original mica flakes. It is likely that, in the original

sand, rock fragments and mica flakes comprise considerably more than 507%
of the material.

The sandstone contains some equant irregular patches of translucent dark
yellow material which is interpreted as being natrojarosite. The most
likely interpretation of this material is that it was derived from the
oxidation of pyrite and that the sodium in the natrojarosite was derived

in some way from seawater (there being no other obvious source of sodium
in the sandstone system).

The sample is, therefore, an extremely lithic sandstone and it is thought
likely that the low porosity and permeability of the rock derived from

the effect of squeezing clays into original pore throats during compaction.
There has clearly been some introduction of barite into the sandstone but
it is thought that this contributed only to a small extent to reduction

of the sands' original porosity. The presence of a consilderable suite

of clay minerals indicates the heterogeneity of the lithic material and

the presence of natrojarosite is thought to be a result of oxidation and
alteration of pyrite associated with marine conditions.

Sample: 1555-1561; TSC30003

Rock

Thin

Name:
Lithic sandstone

Section:

This rock is similar in most respects to that described immediately above
but it contains a little identifiable carbonate which appears to be of
authigenic origin but the patches of dark material derived from the
alteration of pyrite are absent. Fragments of quartz and feldspar
comprise about 30 to 35% of the rock and the remainder consists of
heterogeneous clays essentially of lithic origin.

The quartz and feldspar fragments (and a few quartzite fragments also)
range in size up to about 0.4 mm but the material is fairly ill-sorted
about an average size of approximately 0.15 mm. Feldspar is more
abundant than in the rock described above and most fields of view contain
one or two feldspar crystals. Most of these appear to be very slightly
altered turbid potassium feldspar with somewhat less plagioclase.

The grains of quartz and feldspar are generally distinctly angular in
shape. Quartzite fragments are commonly finely granular rocks probably
of metamorphic origin. In one place in the section there is a micro-
graphically intergrown aggregate of quartz and ?potassium feldspar such

- »was characterises high-level igneous intrusive rocks.

These detrital components occur in matrix of heterogeneous clays and
fine-grained quartz. This material is essentially of lithic origin

and consists of rock fragments similar in size to the quartz and feldspar
grains which have been slightly deformed during compaction of the rock.
Most of the grains are brownish, partly altered clays and some contain
finely intergrown quartz and feldspar. The heterogeneity of this
material is the key to realising that it is of detrital origin and

is not either authigenic or derived from an original argillaceous mud
deposited with the quartz and feldspar.

The rock contains a little authigenic carbonate which occurs as dark
reddish patches (?0of siderite) up to about 0.2 mm in size. Some of
these patches have a radiating appearance with finer material near the
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centre and coarser material round the outside; the material has probably
partly replaced adjacent fine-grained clay materials during a relatively
late period of diagenesis of the rock.,

This is an immature fine-grained sandstone containing abundant fine-grained
clay fragments probably of sedimentary or metasedimentary rocks mainly.
During compaction the more plastic rock fragments have been compressed
between rigid quartz and feldspar grains and by this process original

pore throats have been choked with clay material. Subsequently there

has been a little authigenesis of carbonate but this has probably
contributed only a little to the reduction in the original porosity.

Sample: 1569; TSC30004

Rock

Thin

Name:
Sandy siltstone

Section: .

The bulk of the thin section consists of a turbid aggregate of fine-grained
clay material which is distinctly heterogeneous over the area of the thin
section. By analogy with the two samples described above, it is thought
likely that much of the material was deposited as small silt-grade rock
fragments which have subsequently been compressed, distorted and possibly
slightly recrystallized. As a result of these processes, clay has

been forced into pore throats particularly during compaction between the
more rigid quartz and feldspar grains. This has been the principal
process by which porosity in the original silt has been significantly
decreased. The rock contains small amounts of authigenic kaolinite

and a little authigenic carbonate; the growth of these two minerals
probably contributed only a small amount to porosity reduction.

Quartz and feldspar grains are of approximately coarse silt-grade and
comprise of the order of 30% of the volume of the rock. As is
characteristic of grains of this size, the quartz and feldspar fragments
are angular in shape. The grains are well separated from each other

and there is no way in which they form any kind of framework. Feldspar
is commonly a little difficult to identify but rather turbid grains and
some showing a little twinning are clearly both feldspar and it is possible
that there is rather more of this mineral present than is apparent from
optical examination alone.

The quartz and feldspar occur in a aggregate of brown argillaceous material
which shows colour and texture variations over a scale of about 0.1 to

0.2 mm. This is thought to reflect the origin of the clay as detrital

_ Jnaterial. Most of the material has a low birefringence and is possibly

somewhat stained by ferruginous material. In some places clay shows a
bulk extinction and hence there is some orientation of the flakes but

in other grains there are more equigranular textures and in some of these
there is fine-grained quartz intergrown with the clay. Most of the
fragments are of metasedimentary or sedimentary fine-grained rock. One
or two fragments, however, have textures which could well be derived

from the alteration of original volcanic rock fragments.

The thin section contains a brownish authigenic carbonate which is present
as small patches, some of which show a radial texture. Elsewhere there
are rather coarse-grained aggregates of ?kaolinite and it is thought that
these represent a trace amount of authigenic kaolinite which probably
developed in the rock relatively early in its diagenetic history (before
the porosity was markedly reduced).
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As in the case of the rocks described above, the low porosity of this
sample appears to be function of the amount of clay originally deposited
in the sediment; this material has been deformed and possibly somewhat
dispersed during compaction of the rock and this has resulted in a

significant reduction of pore space as a result of choking of pore throats
with clays.

3. X-RAY DIFFRACTION ANALYSIS

3.1 Procedure

Portion of each sample was powdered finely and used to prepare an X-ray

diffractometer trace which was interpreted by standard procedures, to give
the mineralogy of the bulk material.

Weighed subsamples were taken and dispersed in water with the aid of
deflocculants and an electric blender, and allowed to sediment to produce
a -4 ym e.s.d. size fraction by the pipette method. The resulting dispersions
were examined by plummet balance to determine their solids contents, and were
then used to produce oriented clay preparations on ceramic plates. Two -plates
were prepared per sample, both being saturated with Mg*+ ions, and one in

addition being treated with glycerol. When air-dry, these were examined in
the X-ray diffractometer.

3.2 Results
The results are given in Table 1, which lists the following:

(a) The mineralogy of the total sample, as derived from
examination of the bulk material, with supporting
evidence as available. The minerals found are listed
in approximate order of decreasing abundance, using the
semiquantitative abbreviations given. Coverage of clays
may be incomplete, and for full clay mineralogy Section (c)
should be consulted. This Section (a) is for information
on non-clay minerals and to give a general idea of the
makeup and proportions,

(b) The proportion of the sample found to separate into the
-4 ym size fraction, as determined by the plummet balance.
The figure obtained applies only to the pre-treatment and
dispersion conditions used.

(c) The mineralogy of the -4 ym fraction, given as Section (a).
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TABLE 1: MINERALOGY BY X-RAY DIFFRACTION ANALYSIS

Sample (1) 1545-48 (2) 1555-1561 (3) 1569

Mineralogy of bulk: Q D Q CDh Q D

B A F CD F A-SD
NJ Tr-A K A B A
F Tr-A C A c A
Gy Tr-A M A K A
M Tr-A M A
Cal? Tr
-4 ym fract. % of total: 9 23 11

Mineralogy: M D Mo D Mo D
K SD K A K SD
Mo A~-SD M A M A
B A Q A C A
NJ A C Tr-A Q Tr-A
Q Tr

Mineral Key: Semiquantitative Abbreviations:

B Barite K Kaolinite D = Dominant. Used for the component apparently

C Chlorite M Mica/illite most abundant, regardless of its probable

Cal Calcite Mo  Montmorillonite (smectite) percentage level.

F Feldspar NJ Natrojarosite Ch = Co-dominant. Used for. two (or more) -

Gy Gypsum Q Quartz predominating components, both or all of
which are judged to be present in roughly
equal amounts.

SD = Sub-dominant. The next most abundant
component(s) providing its percentage level
is judged above about 20.

A = Accessory. Components judged to be present

‘ i :

- @

between the levels of roughly 5 and 20%.
Trace. Components judged to be below about

N
) B
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Barite is estimated in sample 1 as 10 to 207 and in sample 3, 5 to 10%.
These are very approximate estimates; accurate measurement of the proportion

of barite should be obtained from a barium analysis.
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PALYNOLOGY OF SAMPLES FROM CORES 6 AND 7, FLATHEAD-1 (ESSO, GIPPSLAND

BASIN)

As part of a review of the Gippsland Basin cores 6 (Latrobe Fm.) and 7
(Strzelecki Fm) of Flathead-1 were sampled for palynology and maturity
studies. Of the 10 samples available, 8 were selected for preparation. All
gave an acid-insoluble residue of plant remains and palynomorphs. Results were

as follows:

1

) T ] i - -

1662 - 1696 ft. (6 core samples) : rich and varied assemblages of

pollen and spores, well-preserved. The presence of COPTOSPORA PARADOXA,

CLAVATTIPOLLENITES HUGHESII, CUPULIFEROIDOPOLLENITES cf. PARVULUS,'

DICTYOTOSPORITES COMPLEX, CRYBELOSPORITES STRIATUS, LYCOPODIUMSPORITES

INTRAVERRUCATUS and L. CIRCOLUMENUS, together with the absence of

PROTEACIDITES spp. and NOTHOFAGIDITES spp suggests a base Late

Cretaceous (Uppermost Albian (= Vraconian) to ? Turonian) age. Some

Triassic reworking was noted.

{ — | S— I_l N o

£ J— ey 1 —

No dinoflagellates or other marine indicators were present. Acritarchs were
found at 1696 ft. and these may indicate brackish conditions. The assemblages
as a whole, including the types and sizes of the plantremains suggest a
non-marine, fluvial/lacustrine environment of deposition. Sporomorph-colours,
both under transmitted white light and using U.V. incident light indicate that
the organic matter is immature for hydrocarbon generation. One sample, at 1676
ft. is very organic rich (6 millilitre of 0.M per 10 grams of sediment) and is

of source rock quality. Type of organic matter : humic.

3487 - 3493 ft. (2 core samples) : assemblages, although rich in

specimens, were of very poor diversity and lacked markers.

GV3 585 3
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Bisaccates and MICROCACHRYIDITES ANTARCTICUS were most common. Of the spores

present BACULATISPORTES COMAUMENSIS, CICATRICOSISPORITES AUSTRALIENSIS,

LEPTOLEPIDITES VERRUCATUS, NEORAISTRICKIA TRUNCATA and a single

DICTYOTOSPORITES SPECIOSUS were noted. All are longer ranging types, and

although the assemblages are definitely not older than Lower Cretaceous it is

impossible to be more precise.

No dinoflagellates or other marine indicators were present and in fact the
general aspect of assemblages and plant remains is typically that of a

freshwater swamp environment.
Sporomorph-colours indicate that the organic matter is early mature for

hydrocarbon generation. Both samples are organic rich but especially at 3493

ft. (7 millilitres O.M. per 10 grams of sediment). Type of O.M. : humic.

SHELL COMPANY OF AUSTRALIA LIMITED
Exploration and Production

0il and Gas

Melbourne, 22 May 1985
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INTRODUCTION

As part of a regional study of microplankton from the Nothofagidites asperus
Zone in the Gippeland Basin, dinoflagellate bearing samples from Flathead -1
at 1495 and 1516 feet were studied. Evans & Mulholland, 1969 (Palynology
Report 1969/8) provisionally assigned an Oligocene age to both samples.

SUMMARY
Sample Drill Depth Age Dinoflagellate Zone
swe # 1495 feet Oligocene or younger Unnamed -
‘ swe 1516 feet M/1 Eocene D. extensa
COMMENTS |

Spores, pollen and dinoflagellates are sparse in the sample from 1495 feet.
Except for Epicephalopyxis indentata and Operculodinium centrocarpum - both
long ranging forms - no definitive Late Eocene dinoflagellates were observed.
Specimens of Nothofagidites dominate the spore-pollen fraction.

A considerably more diverse palynomorph assemblage was recovered from the sample

at 1516 feet. The spores and pollen suggest that the sample is from the older

part of the N. asperus Zone and this contention is supported by the dinoflagellates.
The sample contains Peridinium eocenicum and Leptodinium reticulodotum, both of
which begin in Taylors late Middle Eocene N zonule in the Browns Creek section,

The sample also contains Diphyes colligerum which has also been identified in

Tuna -3 at 4500 feet and in Bream -3 at 6447 feet.

L -E. SroVER.
“Iunve 1970.

-7?40{;«/0--(.0 gy WReroer
1970/
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PALYNOLOGY OF SAMPLES FROM CORES 6 AND 7, FLATHEAD-1 (ESSO, GIPPSLAND /{2

BASIN)

- “As"‘part of a review of the Gippsland Basin cores 6 (Latrobe Fm.) and 7
“':‘(‘-Strzelecki Fm) of Flathead-l1 were sampled for palynology and maturity
studies. Of the 10 samples available, 8 were selected for preparation. All
gave an acid-insoluble residue of plant remains and palynomorphs. Results were

as follows:

1662 - 1696 ft. (6 core samples) : rich and varied assemblages of

. pollen and spores, well-preserved. The presence of COPTOSPORA PARADOXA,

CLAVATIPOLLENITES HUGHESII, CUPULIFEROIDOPOLLENITES cf. PARVULUS,

DICTYQTOSPORITES COMPLEX, CRYBELOSPORITES STRIATUS, LYCOPODIUMSPORITES

INTRAVERRUCATUS and L. CIRCOLUMENUS, together with the absence of

PROTEACIDITES spp. and NOTHOFAGIDITES spp suggests a base Late

Cretaceous (Uppermost Albian (= Vraconian) to ? Turonian) age. Some

Triassic reworking was noted.

No dinoflagellates or other marine indicators were present. Acritarchs were
. found at 1696 ft. and these may indicate brackish conditions. The assemblages
as a whole, including the types and sizes of the plantremains suggest a
non-marine, fluvial/lacustrine environment of deposition. Sporomorph-colours,
both under transmitted white light and using U.V. incident 1ight indicate that
the organic matter is immature for hydrocarbon generation. One sample, at 1676
ft. 1s very organic rich (6 millilitre of 0.M per 10 grams of sediment) and is

of source rock quality. Type of organic matter : humic.

3487 - 3493 ft. (2 core samples) : assemblages, although rich in

specimens, were of very poor diversity and lacked markers.

GV3 585 3
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Qsaccates and MICROCACHRYIDITES ANTARCTICUS were most common. Of the spores

present BACULKTISPORTES COMAUMENSIS, CICATRICOSISPORITES AUSTRALIENSIS,

LEPTQLEPIDITES VERRUCATUS, NEORAISTRICKIA TRUNCATA and a single

DICTYOTOSPORITES SPECIOSUS were noted. All are longer ranging types, and

although the assemblages are definitely not older than Lower Cretaceous it is

impossible to be more precise.

No dinoflagellates or other marine indicators were present and in fact the
general aspect of assemblages and plant remains is typically that of a

freshwater swamp environment.

Sporomorph-colours indicate that the organic matter is early mature for
hydrocarbon generation. Both samples are organic rich but especially at 3493

ft. (7 millilitres 0.M. per 10 grams of sediment). Type of O.M. : humic.

SHELL COMPANY OF AUSTRALIA LIMITED

Exploration and Production

. 0il and Gas

Melbourne, 22 May 1985
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_ BASIN G/PPSLAND DATE
WELL NAME _F<~LATHEAD —/ ELEVATION k&8 +3/ feef: .
HIGHEST DATA LOWEST DATA
AGE PA;‘E‘;SEOGIC Preferred Alternate 2 way || Preferred Alternate 2 way
Depth |{Rtg. | Depth Rtg.| time Depth |[Rtg{ Depth |[Rtg.|time

f_:’o' P. tuberculatus

3= = -
1

T|U. N. asperus

M. N. asperus

L. N. asperus 1516 | / /495 | 2 1516 | 7
P. asperopolus
g |- /1549 | / /550 1
2
8 U. M. diversus
23]

M. M. diversus

L. M. diversus : '

U. L. balmei

PALEOCENE
3
I
[~
A
g
£

T. lilliet

N. senectus

‘B

trip./T.pach|

¥
CREL...EQUS
o

C. distocarin.

T. pannosus

EARLY CRETACEOUS

C. striatus | /580| 2 3494 2.
PRE~-CRETACEOQUS
7D.| 349

COMENIS: o flangreq peterophlycta Zone 1995 @) — 1516 (/) S

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

*\ 2; SWC or .C—O'RE, POOR CONFIDENCT, assemblage with non-diagnostic spores, pollen
AR and/or microplankton, ‘
3; CUTTINGS, FAIR CONFIDENCE, assemblage with zone species of either spore and

pollen or microplankton, or both. i
4; CUTTINGS, NO CONFIDENCE, assemblage w1th non-diagnostic spores, pollen and/or
mlcroplankton.

¢ NQTE: If a sample cannot be assigned to one particula’} zone, then no entry should be made.
Also, if an entry is given a 3 or 4 confidence rating, an alternate depth with a
better confidence rating should be entered, if possible.

DATA RECORDED BY: LES. DATE Dec. /O7/
JATA REVISED BY: A.DR DATE Jan. 1975

JRM No R 315 12/72 .
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FLATHEAD-1

Latrobe Group

Cores 3,4 and 6 (1570', 1583', 1693'): Middle to Late Albian

All the above samples showed the same basic spore and pollen
assemblage. Gymnospermous trisaccate and bisaccate pollen grains
dominate the assemblage, e.g. Podocarpidites ohikaensis, P.cf.ellipticus,
Podosporites microsaccatus (Core 4), and Alisporites grandis (Core 3).
Common spores include the abundant CZcatricosisporites australiensts,
Cyathidites australis, Lycopodiumsporites austroclavatidites, L.nodosus
and Aequitriradites spinulosus. Spores found in core samples 3 and 4 but
not in 6 include Osmundacidites wellmaniti,Foveotriletes cf.parviretus,
Ceratosporites equalis and Foraminisporis dailyi. The latter species is
not found later than Albian. In finer detail, each assemblage differs

' slightly. Only in core sample 3 are Schizosporis reticulatus,
Rouseisporites reticulatus, Pilosisporites cf.notensis and Foraminisporis
asymmetricus (Barremian-Albian) noted. In core sample 4, Velosporites
triquetrus and Leptolepidites major are found. In core sample 6, the
assemblage differs with the appearance of Klukisporites scaberis, Pilosisporites
parvispinosus (Barremian-Albian), Rouseisporites radiatus, Araucariacites
australis and Dictyotosporites cf.spectosus. The latter species is used
by Dettmann and Playford 1969 as a zone fossil. They give a stratigraphic
range of Valanginian to Aptian. Morgan and others, however, extend this
to the Early Albian. The occurrence of D.cf.speciosus with Coptospora
paradoxa in core sample 6 would, on the Dettmann and Playford zonation
scheme, give a precise age as Latest Aptian, i.e. earliest Coptospora
paradoxa zone. The work of Burger, Morgan and others, however, suggests
a Middle Albian to earliest Late Albian age. Coptospora paradoxa also
occurs in core sample 3. This, together with the occurrence of Crybelosporites
striatus in core samples 3, 4 and 6, places these assemblages in the
Coptospora paradoxa zone.

Core 7: 3490' Early Albian

The spore and pollen assemblage resembles the Late Albian assemblages
of core samples 3, 4 and 6 in containing common trisaccates and bisaccates.

- Spores, which are found in numbers, include Cicatricosisporites australiensis,
the zone fossils Crybelosporites striatus and Foraminisporis wonthaggienstis
(Valanginian to Albian). Other species noted include Cyathidites australis,
Foraminisporis dailyi, Pilosporites parvispinosus, Aequitriradites spinulosus, W
Osmundacidites wellmanit,Lycopodiumsporites austroclavatidites, i
Cicatricosisporites hughesi, Rouseisporites reticulatus, R. simplex and ]
Araucariacidites australis. The presence of Dictyotosporites filosus, ik
together with the absence of Coptospora paradoxa, indicates a Middle to 1
Late Aptian age, according to the zonation of Dettmann and Playford 1969, i |
or an Early Albian age after the zonation scheme by Burger, which is used
in this report. ’
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The greater part of the Gippsland Basin lies off the coast of
South East Victoria. Published information (Stover and Evans 1973)
indicates that the basin is fault bounded to the north and south forming
a graben structure. The basin has been folded by N.W.to S.E. compressional
forces, producing a series of anticlinal folds, trending approximately
N.E. to S.W. usually subparalleling the Victorian coastline.

Fig.l shows the relative offshore positions of each well in this
study. Fig.2, a cross section, attempts to correlate the ages of the
Labtrobe Group and Strzelecki Group in each well across the basin. The
base of the Oligocene is used as the standard time horizon and, with the
exception of Barracouta-1, this is the base of the Gurnard Formation
(Oligocene). Only the age diagnostic species have been inserted on the
cross section. Few time lines can be drawn with certainty, since only a
few spot samples were provided for the study. Time lines in fig.2 are,
therefore, tentative. Even so, the overall impression of basinal sedimenta-
tion is illustrated. Deposition seems to be greatest and apparently
continuous in the Barracouta-l area, with both condensed sequences and non—
deposition occurring along the margins of the north and south platforms.

The unconformity shown on the Flathead-l graphic log may represent
a transgressive event. On palynological evidence, the hiatus is of brief
duration and if present must be restricted to Early to Middle Albian times.
Morgan 1980 and Burger 1980 record an Early to Middle Albian transgression
in Australia, which had an effect on microfloral assemblages. Unfortunately,
there is only a slight change in microfloral composition across the
unconformity, and no marine indicators were found. In the assemblage above
the unconformity, there was no palynological evidence for a Late Cretaceous
or Early Tertiary age, thus reducing the possibility of the Albian micro-
floras being reworked assemblages.

In the graphic log of Perch-l the samples are thought to be

mislabelled. Their probable position has, therefore, been corrected in
fig.2.

The interpretation of palaeoenviromments based upon spore and pollen
content was not attempted in this report. Spores and pollen tend not to be
as facies controlled as dinocysts and acritarchs, and may be found in
several depositional environments. Dinocysts and acritarchs, with a few
exceptions, tend to be confined to marine or brackish water conditions.

Thus their presence in a microfloral assemblage indicates a marine influence
in the depositional environment.

There are a number of Australian zonation schemes available for use
in age dating studies in the Cretaceous and Tertiary. All the schemes used
in this report use first and last appearance datums of particular spore and
pollen species. The zonation scheme of Stover and Evans 1973 is used in
this report for dating of the Campanian to Eocene whilst the Dettmann and
Playford 1969 zonation scheme is used for the Cenomanian to Campanian.
Burger 1973 and 1980 (in press) and Morgan and co-workers 1980 (in press)
have revised the Lower Cretaceous part of the Dettmann and Playford scheme.
The Burger and Morgan zonation schemes, used in this report, are approximately
half a stage younger for Albian and Aptian stages. Morgan places the
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Coptospora paradoxa zone and the Crybelosporites striatus zone in the
Late and Early Albian respectively. Burger shows a similar division

but places the C. paradoxa zone in the Middle Albian. In contrast to
these zonation schemes Dettmann and Playford 1969 place the C.striatus

zone in the Late Aptian and the C. paradoxa zone in the Uppermost Aptian
to early Late Albian.
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WELL LOG ANALYSIS

Sunfish No. 1
Emperor No. 1
Flathead No. 1

Hugh Crocker
April 1979
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HUGH CROCKER CONSULTANTS

Logs Available

Induction/SFL/S.P. 2786 - 7559
Induction/SFL/S.P. 7250 - 8156
BHC Sonic/Gamma Ray 620 - 2777!
BHC Sonic 2786 - 7513
BHC Sonic 7300 - 8167'
Density/Neutron/Gamma Ray 5300 - 7564'
Density/Neutron/Gamma Ray 7156 - 8176
H.R. Dipmeter. 5300 - 7521
Formation Tester - Runs 1 through 21

Baroid ppm log . 680 - 8175

Flathead No.l

Induction/Electrical 825 - 3495
BHC Sonic/Gamma Ray 825 - 3490
Comp Density/Gamma Ray 1326 - 3497
Gamma Ray/Neutron 1326 - 2326
Formation Tester - Runs 1 through 11
Corelab Coregraph 865 - 3494
Core description 1 through 7

BMR Core analysis 1 through 7

Sidewall core description 1 through 35.

%
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3
P - 773

General

Only Sunfish No.1 has a fairly complete modern
logging suite and therefore we shall deal with
this well first and rather thoroughly. Then, -
based upon data from Sunfish No.l,we shall treat
the remaining two wells. Of course, the inter-
pretation is less exact when logging programmes

' are Timited. We shall use Sunfish No.1l to det-
ermine the petrophysical characteristics of these
sands and to estimate the reliability of the
assumptions made, calibrate the logs in water
sands, and to apply as many crosschecks as we
may.

In all wells we have chosen zones where porosity
may be developed based upon any of the following:
- low gamma ray reading
- S.P. development from the shale base line.
- Porosity seen on the Sonic, Density or
. ' Neutron logs.
- Separation between the shallow and deep
resistivity tools.
A11 log values are read and listed in a Table-
for each well. Charts referred to in the text
are those of the 1977 Schlumberger Chartbook.
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FLATHEAD

Formation Water

The S.P. shows a positive displacement from the

shale baseline opposite the clean sand (Gamma Ray log)
1542 - 1564 but there is also a positive displacement i
opposite the Gamma Ray peak immediately above 1536 - 1542
hence this positive peak is probably due to some
abnormal effect such as electrokinetic/osmostic
'poténtial rather than the normal electrochemical
potential. If we ignore the positive displacement
opposite this sand then the S.P. is almost featureless. -

A1l tests have been unsatisfactory and water recovered
from FIT tests have had around 8000 ppm NaCl salinity.
This approximates the salinity of the mud fj]trate'and
would account for the lack of SP development. Of
couse, it is also likely that the FIT recovered only |
filtrate. Hence, we have no conclusive data on -
formation water salinity. Since we need Rw to calculate
water saturation in the pore space we shall arbitrarily
assume that there is little resistivity contrast betWeen'
mud filtrate and formation water.
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Clay Content

‘The available Neutron log is an early GNT moedel for
which local calibration in terms of porosity are needed.
Unfbrtunately we have no clean water filled sands that
are needed for this purpose. Nevertheless in Figure 1
-we have made the calibration plot of Neutron counts

per second versus Dénsity derived porosity on a linear
log grid since.

N=ATlog @ +8B

from which ,
1332 - N

p =10 ( 500)

We have listed N counts per second andﬂn in co]umns
7 and 10 of table 3 respectively.

Then using Dénsity and Neutron we have found é!ay
~content as seen by these tools and as previous]y ‘
described for the Sunfish well. This VcInd is listed -
in column 14.
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We have also made the estimation of cléy content
from the Gamma Ray log also as previously described.
These Vclgr values are listed in column 15 of table 3.

Again, because we doubt the accuracy of the Vcind
values, we prefer to use the Vclgr values for

subsequent computing.

Porosity

For completeness sake we have listed Sonic readings
(column 11) and using the Wiley time average formula
calculated the Sonic porosity of column 12. It is
clear that the range of values 43 - 71 is ridiculous

but at these depths is not surprising since these rocks

" are quite unconsolidated and the Wiley equation is
inapplicable. We could attempt to corréc? ﬂs but
the correction would be greater than the final value
and therefore very unsatisfactory. ’

As already discussed this edr]y Neutron reqd{res Tocal

calibration in clean waterfilled sands. Since we tannotﬁ

make such calibration we prefer not to rely too heavily
upon the Neutron log porosity.
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Hence we are left with the Density log. The cuttings,
sidewall samples and core descriptibns clearly point
to a very complex 1ithology. This is evident on

the Density log by very rapid changes of Density.

If we are to proceed we must make some simplifying
assumptions. It seems that 1465 - 1530 is reasonably
‘homogenous and characterised by silt, argillaceous sands
with glauconite very abundant throughout. For this
interval a suitable grain density would be 2.65 g/cc.

Below 1540 there is little glauconite but the

]iihoﬁogy is quartzwacke sandstones and often l . ;
conglomeratic. For these sands a suitable grain-

density of 2.68 seems applicable. We shall use

these values to compute Density porosities ﬁd‘

Next we have computed a clay correction to the

density porosity as previously described and listed

‘this @, in column 16. We have used a clay density of
2.25 g/cc. -

Since the evidence strongly points to oil rather than

gas being present and since also we have no reliable
Neutron log to distinguish between 0il and gas we think

it would be unwise to correct the Density for hydrocarbons.
Even if we used a hydrocarbon Density of 0.7 it would
affect the ﬂdc value very little.
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Saturation

For such shallow unconsolidated sands the Humble formula
for the formation resistivity factor is unsuitable.

We have no clean water filled sands from which we could
find the constants a and m

a
F = m
/p
Hence we must rely upon experience of similar sands

elsewhere. We think a = 1 and m = 0.5 is probably

appropriate.

Using the Indonesian equation and the following;

0.5

Rw =

Recl = 2.5 .

Rt = Ril .
§ = pdc

a=1
m=1.5

Vel = Vclgr

We compute Sw of column 18 table 3. o S

It is clear that water saturations are high throughout, -
and clean 0il production is unlikely even in the clean ' °
'sand. To increase the oil saturation in the clean sand "

we would require:
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It is already zero

This only is effective if Vcl present

It is already very low and experience

warns against artifitia]ly reducing it

below 1.5 : _

we have already increased g to 2.68

and this is probably an upper 1imit

the induction Tog in this range is |
usuai]y reliable and must be close to ;
Rt. o * '
Rw decreased - as already explained under S.P.

' discussion, its likely that Rw Rnf .

not Tess than Rnf hence we cannot

easily decrease Rw 0.352 m.

Vel decreased

Recl decreased
/, m decreased

fdc increased

Rt increased

Hence we must accept that means we have sbmeAextfaordinary
condition of which we are unaware that the oil saturation is
only some 30% in the clean sand S = .

Permeability

The FIT tests are all inconclusive and ohly recovered small
amounts of water in the production tests. | ' .




1) 1607 - 1652 produced nothing

2) 1542 - 1564 produced 16 tts of water of
8500 ppm NaCl and a Tlittle HZS gas without
evidence of oil.

Hence the permeability of these rocks is questioned.’
No satisfactory general reiationship between log
response and permeability exists although some
locally developed ones have proved valuable.
Qua]itatiVe]y we may assess the permeability by
assuming the clay minerals to be dispersed and then

_ Vel
959+ vel

if q exceeds 40% then commercial permeability has ceased
to exist. _ |

Of course, this cannot apply in thinly lanimar

sands but for these rocks it is probably as good a.
guide as can be found. Hence we have computed q of
column 17 table 3. We note that only the clean sand
1543 - 1563 has any hope of being permeable.

HUGH CROCKER CONSULTANTS ' S 9/,
)3
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Conclusion

1.

1465 - 1530. Argillaceous sands, silt with
abundant glauconite. Impermable but with
average 45% oil saturation.

1543 - 1563. Clean sand, often conglomeratic
essentially without glauconite. Average porosity

22.8%, oil saturation 29%.

Below 1563. Silt and shales non permeable.
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6. FI.T. Test Da?"??
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BASILC DATA

Test Dot - FLAT READ *|

PRODICTION FEST T through-Trfs 1607-1650 -
Rec No formdton flud after faud 4eid treatment
and swabhing. r

e i

K

]

PRODUCTION- TEST-TT —Hhrough- m’ 45471564
Rec 16 hbls viater and hydrogen—sulnllide gas NaCl

_ =of Pec water thOnpm Mud filrate dl 8500ppm ‘
No frace of it | h N S Caed

FIT-1 1648 Pec 2000cc filf rate, Scum of

oil Frf 079 t 66°F €1 &200ppm Mud
¢l €500ppm. FP Opsi FQPnOOpSn R
P 1h30ps1_ \
FM 1694 Pec.1500cc fmmfe Rrf. 103 , S R
a0 }P O A npm FC Tpe »—"‘I'“ "/_g : ‘ SO

ne o ps N

SEIT-R055' hec -3506¢e fihud —ios?
packhr seat. ¢ ~

FT-4 1498 Rec 1000cc mud filtrate
Rrf (096 at 78° C15500ppm FP Opsi

~FEIP{0psi-HP 1000psh——— e

| 3 o
FIT-5 1545 Rec 2000cc i mre:?cﬁm
of oi,Rrf 0.70 ot /° PRS00 ppm
[P Gpsi TSP /OOp 930[)5]

'

FlTi ey Rec. I50Qcc filtrate
FP Cpsi FSIP Opsi HP 1000 psi

FIT-F 1567 Tool malfunction

N _;Q .

FIT-8 1567' Tool malfunc tion

| )

FIT0 1567" Rec l 700ce fiftrate Ref

066t 49 CLas00ppm F P f)pm

~ESIP| Cpsi—HP 980 psi — ;-
| R . e : [

THT-I0 1625 Tool molfuncfmn B ~ ' L BN

FIT-{1 1625' Rec.1200¢c filtrate L
P '(‘psi FSIP 780psi-HP 1000psi !Sﬂs'g | e
| D UM wwe lne loss
¥ C-o\(&.k‘\b Mod L°~3
2, Covelods Cw-&—sw‘f@a
&, %MW Aee L\“\I{th
'; C ot v‘g\f\’Cma‘ DLMN‘H.M

N DT cwos\ra—\or{




PES04912

This is an enclosure indicator page.
The enclosure PE904912 is enclosed within the
container PE904908 at this location in this

document.

The enclosure PE904912 has the following characteristics:

ITEM_BARCODE
CONTAINER_BARCODE
NAME

BASIN

PERMIT

TYPE

SUBTYPE

DESCRIPTION =

REMARKS
DATE_CREATED
DATE_RECEIVED
W_NO
WELIL,_NAME
CONTRACTOR
CLIENT_OP_CO

(Inserted by DNRE

n

PE904912

PE904908

Flathead 1 F.I.T. Data

GIPPSLAND

VIC/Pl

WELL

FIT

Flathead 1 Formation Interval Test
(F.I.T.) Data.

w545
Flathead-1
Schlumberger
Esso Australia

Vic Govt Mines Dept)
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PE603210

This is an enclosure indicator page.
The enclosure PE603210 is enclosed within the
container PE904908 at this location in this

document.

The enclosure PE603210 has the following characteristics:

ITEM_BARCODE
CONTAINER_BARCODE
NAME

BASIN

PERMIT

TYPE

SUBTYPE
DESCRIPTION
REMARKS
DATE_CREATED
DATE_RECEIVED
W_NO
WELL_NAME
CONTRACTCR
CLIENT_OP_CO

(Inserted by DNRE

PE603210

PE904908

Flathead 1 Grapholog
GIPPSLAND

= VIC/P1

n

WELL
MUD_LOG
Flathead 1 Grapholog (Mudlog)

21/05/69

w545

Flathead-1

Core Laboratories,
Esso Australia

INC.

Vic Govt Mines Dept)



PE601363

This is an enclosure indicator page.
The enclosure PE601363 is enclosed within the
container PE904908 at this location in this

document.

The enclosure PE601363 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

PE601363

PE904908

Well Completion Log

GIPPSLAND

VIC/P1

WELL

COMPOSITE_LOG

Flathead 1 Well Completion Log

11/05/69

w545
Flathead-1

Esso Australia

Vic Govt Mines Dept)



PES00011

This is an enclosure indicator page.
The enclosure PE900011 is enclosed within the
container PE904908 at this location in this

document.

The enclosure PE900011 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

PE900011

PE904908

Completion Coregraph
GIPPSLAND

VIC/P1

WELL

DIAGRAM s

Flathead 1 Completion Coregraph
Cores 3-7. Cores 1 and 2 too
unconsolidated for analysis.
11/05/69

W545

Flathead-1

Core Laboratories,
Esso Australia

INC.

Vic Govt Mines Dept)
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