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GEOLOGICAL SIGNIFICINCE OF D:RRLLN NO. 1 WELL

Richard L, Wood

ABSTRACT

The Darrimsn No. 1 well was Srilled on a location approx—
imately nine miles north-east of Woodside, Victoria; The location is
situated on a local gravity high and a slightly folded, anticlinal
structure, as determined by the seismograph. The well penetrated
about 4200 feet of Tertlary rocks, and approximately 500 feet of Juressic
sedments. The Tertiary section consists of anpromﬂa’cely 1700 feet of
marlne beds, 2000 fect of brown coal end lignitic sands, 450 feet of a
bagalt flow, and about 50 feet of basal gravel, The Jurassic sedlme,x}‘bs
are Acontinental sandstones and shales. No shows of oil or gas were :

observed in the well.

INTRODUCT ION

Frome-Lekes Pty.Ltd., 'drille'd their first exploratory oil
well (Darriman No. 1) on a location one mile south of the Four lile .
Creek road, three miles from the South Gippsland Highway, at Darr:.man,\
Victoria. The elevation of the well, above sea level, was 116 fect at
the derrick floor and 108 feet at groundlevel. The drilling commenced
on July 14, 1955, and ceased when the well wes plugged and sbandoned vn
Septémber 5, 1955 Surface casing was set at 624 feet, and was ,

completely cemented with 650 sacks of cement. A Brewster N-55 rig wes

used with 4% inch drill pipe and 82 inch bitz., The maximum deviation
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recdrded was 1 degree at a depth of L4157 feet. The total depth drilled
was 4730 feet and the eiectric log reéorde& 2. depth of 4726_ feets Two
1ogs were run: one at a depth of 3837 feet and another at total depth
to 4726 feet,. A comprehensive coring program was carried out to obtain
maximum information with minimun delay in drilling. Very few mechanical
diffieculties were incurred during the drilling. The cause of most down-'
time was caving in the coal zone, which accounted for bridges s -tigh’c zZones,
and loss of circulation, and pump trouble due to coal contaminated mud.
The object of drilling'the Darrimen No. 1 well wes to-est the
0il possibilities of the mérine Tér’ciary and the VUpper Jurassib, as far es
practicable in south Gippsland, Victoria. |
| The purpose of this report is t'o revicw the geology revecaled
by the drilling, and the significance it has on our thinking concerning

- future exploration work in Gippsland.

GEQLOGY

The Darriman No. 1 well penetrated all of the Tertiary fon‘natio'nsA
known to unconfomably overlie the Jurassic in the Gippsland Basin. | The
stratigraphy and structure of the Gippsland Basin have been reviewed by
BEvans (1954) and Boutakoff (1955) ,. and this report will not go into
regional details, Subc'iivision of the Tertiary as to age is still a con-
froversial matter, but a stﬁdy of the well logs. indicafes several gefinité‘

lithological bresks, and correlation across the basin is therefore Qossible.»

The age determinations used in this report, however, are those of

Crespin (1954).
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Recent-Pleistoccne orange brown clay was found just below the top soil

‘1:0 a depth of 23 feet in the Darriman No. 1 well, This clay rests con-

formably on the Jermy's Creek formation (Lower Pliocene) which consists of
yellow to Wi’lite, coarse to Ffine very friable sands, with occasional lime-.
stone nodules, This formetion is 107 feet thick with the bottom 20 feet
cénsisting of an orgnge-brown, very fine, well consoﬁdated, argillaceous
sa.ndstoneo These sands contain .no trace of oil or gas, and siqow very
little water, A water bore, drilled to 2 depth of 200 feet on the well
site, was dry. '

The top of the polyzoél and shelly marls of the Mitchell River

(Tambo River) formation (Upper Miocene) was found at a depth of 130 fect.

4 thickness of 1030 feet of soft marl, with occasional limestone bands y
was penetrated,

The Gippsland Limestone formation (Lower I“.iiocene)‘-was entered at 1160 feet 3

énd has a thickness of 325 feet. This fbmation consists of polyzoal
linestone with a few soft marly bandé. The lithologic break between‘

marl and predominent limestone occurs at 1160 feet, but the paleontological
break may occur slightly higher in the marl section.

The Lakes Entrance formation (Upper Eocene) lies conformably beneath the

Gippsland limestone, and in the Darriman well, this consists of light

green to greyish green, soft, fossiliferous marl, becoming glauconitic and
slightly sandy towerds the base. & total thickness of 203 feet was pene-
tfated with the léwest 48 feet being highly glauconitic and containing o

a sandy zone between 1657 and 1665 feect, This sandy zone consists of

tigh‘é , highly glauconitic, wet sandstone streaks in the marl,
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Lying conformably below the Lakes Entrance formation is

‘the Yallourn formation (ifiddle Eocenc).  This formation underlies the

marine Tertiary, and consists of lignitiferous sands and brown coal seams.
Irmediately upon entering the Yallourn formetion, a thick brown coal_éeam,
87 feet thick, was penetrated., These coal seams alternate with ligniti-
ferous sands to a depth of 2204 feet, where another 6l. foot thick coal
seam is penetrateds Smaller coal seams and lignitiferous sands‘alternate
to 3723 feet, where a basal gravel is encountered. The total thickness
of the Yallourn formation (204k feet) is the greatest thickness yeb
measured in the Gippslénd Basine Of this thickness approximately 542
feet is pure brown coals

This basal gravel which is 9 féet thick, and contains pebbles

wp to 23" dismeter, was wet in the Darriman well., It lies directly on

the "0lder Basalt" of the Narrican group (Lower Eocene). This Nerrican
group is not continuous throughout the Giposland é%sin, but isvmainly
present invwestern Giﬁpsland. Tuffaceous material and extremely'weafﬁered
basalt were found to a depth of 3810 feet, where dark green unweatheréd
basalt.was venetrateds There is one zone'at 3902-3957 feet, consisting
of soft brown and greenish blue claylike material, which shows some
resistivity on the electric log; there were no signs of 0il or gas at
this horizon, but it may mark a zone of fresh artesian water. Thé
basalt is L55 feet thick and directly overlies a basal gravel zone
L6 feet thick, which also was wet and contained no shows of'oillor.gas.
The gravel beneath the basalt is basal Tertiary, and lies on-

the unconformity at the top of the Jurassice The Jurassic rocks consist
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of black carbonaccous shales, and fellsprtihic tight sandstones of

continental origine Approximately 500 feet of the Jurassic was penc-

trated with no signs of marine interfingering nor shows of 0il or gas.
The sands are very tight and alternste with shale bands to a dep’;h of
L4645 feet; where a thick section of sand is encountered, 5 core at
total depth recovered 6 feet of tight foldspathicsandstone, with calcite
véining and no shows of oil or gase. Core anelyses of Jurassic shale

and sandstone semples revealed porosities of 2.265 and 1.77» respectively,

with the sandstone having permiability of only 0,227 milladarcys.

INTERPRET..TICN

The seismic survey of the Darriman structure indicated the
possibility of there being from 2000 to L0O00 feet of Tertiary sediments,

slightly folded in an anticlinal structure. Prior to drilling Darriman

No. 1, very little information was available to indicate the details of

the Tertiary section, but it was hoped that it would include marine sedi-
ments. ~Plate 1, Figure 4, is a compilation map of gravity and ;agne.ti;:
data showing the position of certain bores. Bore No. 1 is the Darrimen °
No. 1 well which is situated over a siight gravity high in a region of

low gravity velues - thﬁs indicating a fairly thick basin of sedimen’cé.tion.
The marine Tertiary was found to be structurelly higher than to the north-
east, but a thinning of this part of the section from north-east to south-
In Davriman No. 1, the Lakes Entrance formation was only -
about one-fourth as thick as it was found in the Hollands Landing bore
(Bore No., 3 on Pigure A. of Plate 1.) Block faulting, or movement

of earlier block faults, has occurred after deposition of the brown coal
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(Plate 1, Figurc C.) and the block containing Darriman No., 1 well has

been gradually upthrown during the deposition of the marine Tertiory
in the Darviman area. The arca between Lake Wellington and Lake King
was a graben receiving thick marine sediments, while again to the east
at Lakes Entrance, a comparatively thin layer was being deposited.

At the time of the devosition of the brown coal, the Gippsland
Basin was structurally quiet. Ag the brown‘c_:oal was being deposited',
the western half of the Basin gradually subsided (Plate 1., Figure B.)
into a broad down v'farp. 4 thick section of lignitifercus sands and
brown coal seams wa;s deposited equal in thickness to the whole marine
Tertiary later deposited above it:; The thick section of Tertiary in
the Damim@ structure indicated by geophysical evidence, thus unfortunately,
from a petroleun point of view, turns out %c be brown coal rather‘ than
narine Tertiary.

In addition %o the great thickness of brovm coal, an older
Tertiary basalt is found overlying the Jurassic. The small eiiptical N

magnetic highs to the north of the well site (Plate 1., Figure A.) nolw‘

seem to indicate the main body of the basalt flow - the Darriman well

would be on the flanks of this flow, Without the aid of another offset
well or two, it is impossible to detcrmine the structural position of the
Darriman No, 1 well. From the scisnic plot of dips, it still seems that

ty

the well is structurally high to the surrounding arca, and that the seismic

- structure continues into the Jurassic,

No dips were evident in any cores taken in the Jurassic, so i%s

structural attitude is unknown, The tightness of the Jurassic sands cored
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dims the hope of the Jurassic as a'reserﬁoir rock, The fact that the
500 feet of Jurassic penetrated was continental sediments eliminates the
possibility of the upper part of the Jurassic being a source bedbfor oil -
in this area. | |

ELECTRIC LOG INTERPRET.LTIONS

Two clectric logs were run on the Darriman No. 1 well,
The first was run to 3839 feet, and thc second at completion of drilling,
tb total depth of L4730 feet, Both logs agrce closely, showing only slight -
differences ih the severel curves, probably due to changes in the mud‘
composition. |

Formation breaks in the marl - limestone section of the well
are not indiéated by the electric log, and the formation tops are called on
sample analysis. The sandy zones at the base of the Lakes Entrance
formation are only slightly indicated on the elegtric log, their resistivity
being very low and the sands being tigﬁt and wet. Sidewall cores were
taken in the sandy zone, and they coqfirm that the sand is tight and barren.
The sharp lithologic break from marl into brown coal is not promiﬁently
indicated on the electric log, but the coal seams, as distinct from the
lignitic sands, are easily seen by changes in the reéistivity and self-
potential curves - the coal showing very low resistivity as would be
expected. A sharp break from the coal and lignitic sand section into

basalt is seen as the resistivity and self-potential curves pull into the

‘shale line at 1688 feeto The basal gravel above the basalt shows very

little resistivity and is wo* - ccres show no signs of oil or gase.

Within the basalt at 3902-3557 feet, there is shown a zone of greater
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resistivity., This zone consists of soft brown and bluish green clays,
probably altered tuffaceous material, with né show of any oil or gas.
The.flat appearance of the deep pehetration curve strongly suggests

fresh water. Below the basalt, the basal Tertiary gravels shoﬁva very high

self potential but little resistivity. The cores taken in these gravels

indicate no signs of oil or gas, = The Jurassic shales and sands show a

minimum of relief on the electric log dovm to a depth of 4645 feet, where
the sands contain very little interbedded shale and the self potential
and resistivity curves‘register a thick body of sandstone. Cores taken
within this zone and at the very bottom of the hole; show only a tight,

wet, feldspathic sandstone, with no signs of 0il or gas,

CONCLUSIONS AND RECONHENDATIONS

1. In Darrimen No. 1, the Lakes Entrance glauconitic sand
was very poorly developed; it is tight and wet
with no trace of oil or gas.

2, The unconformity gravels above and below the basalt
were also wet with no shows of oil or gas.

3s Only a relatively small proportion of the thick section
of Tertiary penétrated in this well was marine; the
rest of the section was chiefly brown coal and a thick
flow of basalt.

4., To the docpth penetrated, the Jurassic was continental,

and the sand porosity was too low to serve as a

reservoir.




, ( ‘ Da The objective oil horizons werc penetrated
S and showed no trace of oil or gas; thus the Tertiary
and the upper part of the Jurassic of southern Gippsland

appear barren from the petroleum point of views

It is recormended that for the present no further drilling
in Gippsland be done until additional geological and geophysical work
| is accomplished, and a favourable site thén selected for another Tertiary
A . | or possibly Devonian test. Attention should be directed to the eastern
half of the Gippsland Basin, with emphasis on the Lakes Entrance area. |
Since the oil occurrénc’es at Lakes Entrance arc all associated with
ar’é;asian water, o detailed study of the artesian water flow should be .m;de
in an effort to determine in what direction the oil may be migrating.
A repreéentative portion of the outcrop area of the Hidéle Devonian feef
limestones near Buchan, Victoria, should be studied, and some detailed
mapping done to indicate ’chcla structural trends of this limestone at
depth near Lakes Entrance. The structure of the Tertiary and the adja:cent
oﬁtcropping Palacozoic rocks near Lakes Entrance, should be studied Wlt’l
| the aid of aerial photograrhs in conjunction with additional field work
as required.
The presence of oil at 'Lakes Entrance is enough of a stimulant
to warrant further explorafion in éas‘tern Gippsle:nd. Until proof is found
" that this oil is migrating from an inaccessible source, or that it is
merely a small residual film from an eroded source bed, the sea\rch for oil

in Gippsland should not be ebandoncd.
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Bore No, Name Elevation Té)tal Depth Completced In

1 Darrimaen No. 1 108! 4730¢ Jurassic
2 Tanjil Pt. Addis No. 2 160! 27401 Jurassic
. 3 Hollands Landing 10! LOO4! Jurassic
. | j L Boole Poole No. 1 10¢ 3111 Jurassic

] Co-

! 5 Govts Nos 1 . 9f 1,04} Granite
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Samples of 19 cores were subni

T L

xplorations Pty. Ltd. from u wee wells sunk in east rn'V1cuoriaa

[%

Y]
(&}
i3
(9]
C
}.}l'
cl
o
1=

The wells and the intervals examined include: Rosedale well betucen 2489 end -
5833 feet, Dorrimen well bebween 4309 and 4475 fect, and Parwin Meadows well

between 804 and 2572 feet, The majority of the samples yieléed identifilable
sporcs and pollen grains, but the m: crofloras are gepeﬂallj noorWy preservel.

loracver, the plant matbter contained in samples from between 32:5 and 5836 fe

n Roscdzle well has been carbonized such thet identifisble spores and Do*lva

Ll
grains appear to be 1a0&1nbo As outlined velow the productive samples contain
floros thet con¢orm with the Lower Cretaceous assembleges described by

. Dettamann (1963) from 'gogtl —-gastern Aas‘"ﬂa.L*w The presence of these micro-—

B

floras snables correlation of the well seguences both with each other and

with Lower Creuaceous sediments at other localities in Gippsland. Details

-
Vb

of the microfloral sequence in each of the wells follows (ses also Table 1)e

Rosedzle well

Samples from the lower part (5243 = 585ﬁ>feet) of th o\

(0]
n
[¢]
[
]
=]
Q
&)
Hy
b
[
(6]
j&J]

to produce identifieble spores and poll»n QT&LQb and thus no sge assessment

can be made on palynological grounds, Sedinents bebweed 4747 and 5085 feet
& ol =] -

e . i
X

yielde& only a few poorly preserved spores and pollen grains that signify an

. Jopm lesozoic age, but possess 1ittle stratigrephicel value within the Upper

.

o~ Mesozoic,

More diversc and better preserved microfloras were obtained from the

remeinder of the secquence (between 2409 and 44908 fect). Samples between 3447
A &

’

nd 4496 feet yielded D ctvotogo rites speciosus Cookson & De ettmann in association
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e

ith Cvolosvorites hushesi (Cookson & Dettiann).  The combired occurrence of

£ the older category of the Valanzinian—

d.
X
(0]
w0
0]
w
el
(0]
[¢]
! J.
w
v
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[e)
]
[<a
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w
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(¢4
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Aptian Sveciosus Assemblage that was described by Detimenn (1983), Coaparable

9019

[&)]
[l

an

microfloras were obtalned in Wellington Park No.l well between 684

feet (Dettmann 19685). .

The two uppermost samﬁles (2469-83 feet and 5208;28 fcet) are also
of Valenginian-iptian age since Dictyotosporites speciosus occurs ot 2430-25
feset, However, neither Cyclosporites hushesi noxr Crvbelosvorites strizbus
(Cookson & Dettmann) was cbserved and there is thus insufficient evidence
to determine whether the microfiora belongs to the older or younger
ategories of the Specilosus Asseﬁﬁlage, Although.ﬁo precise corrclation
. 'cam be achieved, the horicons between 2469 and 3228 feet in Rosedale wall
. .
X can be regarded as equivalents of at least part of the :eqﬁence betwsen 348

¥

aad 9019 feet in Wellington Park No.i well,’

Neither of the two samples examined grovided abundant microfloras.

That obbtained from 4474-75 feet includes Crybelosporites striatus and

Coptospora striate Dettmann which indicate the presence of either the younger

(4ptian) category of the Speciosus Assemblage or the Lptian—ilbian Paradoxa

Assemblage. + should be noted that Ccvlospora striata possesses a

the uppermost horizohs containing the Speciosus Assemblage to the

that have yielded the Paradcxa Assemblage. This evidence
ndicates that the depositsat 4474-75 feet in Darriman well are similar in

than those between 5818 and 4340 feet in Wellington Park Nol

es and pollen grains

The sample from 4309~10 feet provided only a few spor
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in which Dictyotosporites spoeiosni 18 & COF ponent,  Thui, Lhes Voedang ol b oL
‘
Aptian Speeiosus Acsemblage 18 rcv%cubhtpu ot thesc how;non,, Besdi Wl

cLaien oot elso ylelded Gooknonites variapilis Fo c,oclf vhich indiceateo

= .

sovrosance of e older category ot the.s Speeiosud L.,.,c,mblaffc and sug res‘os
core. - wion ol the beds with those ot 6845 Tfeet in Wellington Park No.i well

end &t 5977 fect in Bengwordin Sou'i:h Wo.i well (see Dottmenn 1965) .

The succcoding hoxlz ons (qu—u.GlO feet) that contain Dictyobosoorites

~wnoiogus are probable equivalents of at least part of %the sevuence between

. 3518 and 6845 fcet in \‘Ielllnguon Park No.i well,: .put the ebsencs of Cyclo-
i Tearwin Meadows . _
sporites m 1"'1"031 and Crvbe osporites striatus within i*,phe/:z_nuerv\al:i precludes

The wopermost horizon (304-if feet) lacked diagnostic species of

trs Sscoiosus and Papadoxe Assemblages. — LHOWever, the presence of Pilosigperites

S [T RPN . o - JeZ o
zon LI tez an. azs W D Foungew tThan f?v&@ﬂg

Anlfanv Je osTT
TS0 L8 T v e TR

Detimarn, M.E. 1963, Upper lesozolc nicrofloras from south—~eastern
T ectralic.  Proc, Roy. Soc. Victe, 77, 1-148.
Dettmenn, M.B. 1065, relynologilcal TEeport on Toodside Tellington Park Noo.i
. woll,  Unpublished report cubmitted to Heematite Bxplorations Py, Ltde

9/8/65. : .

N ' ‘ : : Yary E. Detimann,
' ' Department of Ceol 08V,
University of Queensland,

g%, Lucia,

Queensland. .
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PES04201

This is an enclosure indicator page.
The enclosure PE904201 is enclosed within the
container PE905434 at this location in this

document.

The enclosure PE904201 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

PES04201
PE905434
Lithologic Log
GIPPSLAND

WELL
well log
Lithologic Log Darriman 1

05/08/1955

w440

Darriman 1
Frome Lakes P/L
Frome Lakes P/L

Vic Govt Mines Dept)




PE904202

This is an enclosure indicator page.

The enclosure PE904202 is enclosed within the
container PE905434 at this location in this
document.

The enclosure PE904202 has the following characteristics:
ITEM_BARCODE = PE904202
CONTAINER_BARCODE = PE9S05434
NAME = Electric Well Log
BASIN = GIPPSLAND
PERMIT =
TYPE = WELL
SUBTYPE = WELL_LOG
DESCRIPTION = Electric Well Log Darriman 1
REMARKS =
DATE_CREATED = 01/09/1955
DATE_RECEIVED =
W_NO = W440
WELL_NAME = Darriman-1
CONTRACTOR = 0il Drilling & Exploration
CLIENT _OP_CO = Frome Lakes P/L

(Inserted by DNRE - Vic Govt Mines Dept)
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