A’ ,*ff e | A

=\ . COMMONWEALTH OF AUSTRALIA

- ; o 2
v BUREAU OF MINERAL RESOURCES, /j 132855
GEOLOGY AND GEOPHYSICS [ . | 2

e :
- 3
xo‘b MINISTRY OF NATIONAL DEVELOPMENT _ =7tiss,3 :
. : \
&,
{2
>

o
0

-
v

S

Ny

1

?

T

> T
\&L“

RECORD 1951/10
504411

ANALYSIS OF
GRAVITY SURVEY OF THE

YALLOURN - MORWELL -
E TRARALGON AREA,
e VICTORIA.

by

G. NEUMANN

ADVANCE COPY ONLY

NOT EDITED.

{
)



COMMONWEALTH OF AUSTRALIA
MINISTRY OF NATIONAL DEVELOPMENT

BUREAU OF MINERAL RESOURCES,
GEOLOGY AND GEOPHYSICS

RECORD 1951/10

ANALYSIS OF
GRAVITY SURVEY OF THE

YALLOURN - MORWELL -
. TRARALGON AREA,
. VICTORIA.

by

G. NEUMANN

ADVANCE COPY ONLY

NOT EDITED



Re: Analysis of gravity sarvey of the Yallourn-
Horwell~Traralgon area,

Ae Sumuary. .

B. l. OCutlay of gpﬁvi ty survey.
2. Geology of investigated ares in brief.
3. Prineiples of gravity interpretation,
4. Discusslon of gravity confoar map.

5« Data availeble and assumptions msde on
aaderground density for detalled anslysis.

6+ Discussion of analysed sections:
& FProfile A ~ A.

b » D -~ De
T e " F - F.
d " H -~ H.
e " B - B.

7. Depth contour lines of basement rocks s
depived from gravity resulis.

ate .

@.39 - 9 Latrobe River Symiine Area ~ Depth Contour lines based
on top of basalt as computed from the Gravity data.

G.39 =11 Latrobe River Syncline Area - Gravity map of ~ (2 parts)

Ge39 =12 » " " ® =~ Showing geological and
gravitational correlation of
eross section.

G.39 ~13 " " # " - {: T8



SUMMARY .

For the purpose of obtaining further Information
as to favourable structural fegtures in relatiocn to brown coal
seams within the Yallourn-¥orwell-Traralgon srea, a gravity
survey 1s being carried out by the Bureau of Mineral Rescurces,
Geology and Geophysiecs at the requeat of the State Hlectricity
Commission of Victoria.

In the following a preliminery interpretation i1s given of
the results obralned by thls survey to date. This Interprets.ion
includea a dstalled correlation of the gravitatlional disturbances
with the geologlical structures so far known. Practicesl) experience
to bs gathered from the work so far done has been outlined.

This analysis has been malnly hased on the following
sources of informationg=-

1. Resulis of gravity fleld measurements carrisd out by
the pursesu of ¥ineral Resources in 1943-1950.

2. Data derived from bore-hole plans asnd drllling records,
raespsetlvely cross-gsections of the underground as
worksad out and supplled by the 3tate Elesctiriecity
Commisalion.

3. Description of geology and struciural festures of the
area in queation given by Messrs. Dr. D.E. Thomss
and W. faragwanath sand published in Vol.3 No.& of
the "Mining snd Geoclogical Journal® 3eptember lssued
1949, pp.29~ 5, pt.l, entitled: "@eology of the Brown
Goal of Victoria®”.

A8 to further sources of informastlon, refersnce hss been mede in
the following text whenever found necessary.




X.

A firet gravity survey of the area in guestion
was started by the Bureas of Mineral Rescurees in 1948, the
pragiical field work snd ecomputing of field deta placed under
¥r, Willlams who later prepared & report. This survey covered
8 territory on the esastern aside of the Horwell River situasted
- dlrectly south of the townsite of Horwell and extending as far

south as the township of Yinnar, '

This first survey was a very detailed one -~ the
average distance between siations ranges to about 500-600 feet
only - and the total number of gzet -ups smounting to spproxi-
mately 300.

Rarly in 1950 the gravitationsl surveying was
continued on a more reglonal sssles. The directions of the
field work now placed under the responsibility of Mr. Waterlander
He started his work at the beginning of January with a gravity-
profile survey from the townaite of Morwell in N,%, diregtion
towards Yallourme. The purvey was extended later on as far to
the east as Flyna's (reek, The actual field work ended by the
beginning of June, 1550, and a total number of gtations of .
approximately 250 (not counting the repeated stations) wes read.
The character of this section of theéurvey must be called a <«
regional one since the distance between stations was roughly 0.5,1
the profiles following the poasible high-~ways and country roads.’

The territory covered by both sections of the
gravity survey eguale approximately 250 sguare miles. As to the
ontlay of profiles snd staticne reference is made to the station=-
plan, drawn on & seale of 1 wile to 2 inches (1 ¢ 31,680),
showing siation nusbers as well as data of gravitational &lstur-
banes snd lines of sgual gravity deviation, after corrections
have been made for latitude, sititude (free-alr corrections) amd
density of the upper layers (Bouguer corrections),

o The instruments used in the fleld work werd a
western gravimeter and a Humble-Truman gravimeter respectively,
the latier being an oléd type ianstrument.

In general the loop=error of reduced gravity

values obtained by the survey dees not excead 0.2 m.gal, the
topography reasdings being seccurate to approximately one foot.

2.

Phe investigated area is part of the Latrobe Vall
snd Torms the most mﬁamgsaatma of the ﬂa&t‘-ﬁimﬁm plains.

According to Messrs. Thomas end Bersgwsnsth (s.a.
the Great Valley in Gippsland cen be sub~divided into three sset.'
name lgeme west Gippslsnd Plains, or Koo-wee-rup Swamp, the Cent:
gippsland sedtlon, including ~

ia %@iaﬂ%gul bloek
b Boe w&$ _
Haunted 11 bloek,

e
nd finally the Rast Oippsland Plains, which begin at the Haunte
g‘in Faalt’%m directly west of the town site of Yalleurn and
extend to the Rest as far as the Lakes Entrance dlstrict.

Extensive brown aczal ggggaitg emgnr ama;r th;,
ast Gippslend Plains, where activg ng has been under w
ggg &ﬁ%ﬁ in the ﬂ&iﬁity of Yallourn while the opening up of

/ 8
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g new open cut south of the town-aite of Morwell in in the
inltial stage ai present.

, Since mining activities bave been preceded and
8%111 are accompanied by latensive drilling operations the
younger foramatlion of the ares, l.e. Tertiary brown coal secams
with interbedded clay layers and overbupden, are very well known
espeeially under the areas of commerecial imterest near Yallourn,
Horwell and loy Yang. Straetural conditions of the layers
encountered in drill helies eould be worked out in detall as
shown on various geologlieal eroass sections accompanying the
abovementioned paper by ¥essrs. Thomas and Baragwanath.

Since, however, intensive drilling wes restricted
to eertain aress only and shﬁilaw depths, great perits of the

Esst Gippeland plainag still remeadin rather unknown ss to the
information on detalled struetursl features. Therefors, the
plan has been put forth, fo explore this territory, which is of
highest commercial wvalue for the ooccurrence of coal deposits, by
moeans of geophysical methods. Thaese nmethods could be expeeted
to indicate the strucure of the underlying deep stratas, i.e.

the structaral pattern of the very basement layers of the brown
coal formetions, which as a matterolf fact never have been
definitely reaﬂﬁeﬁ by sny of the éxploration bores drilled to date
The deepest hols which kes been drilled in the area under con~
slderation is the one pui down by Asstralisn Paper Hanufascturers
Ltd., locatad approximetely 1 mile south of the river Lalrobe and
five miles west of the townsite of Traralgon. This bore has
reached & total depth of 1,735' and ended in brown coal formmiicng
with a strong flow of artesien water gt relatively high tempers-
tures (153 ﬁﬁg«n F)o

8o far as known up to today the general pioture
of the main strugtursl features of the ares covered by the gravity
survey can be ocutlined as follows: ,

‘ The underground of Latrobe Valley esst of the
Haunted Hill block is shaped in form of an essterly running and
east geping syneline, callsd Latrobe gyncline, Its boundary to
the north of Yallourn is merked by the Yallourn monocline, which
passes inte a fauk (Yallowrn fault) of northeessterly trend., On
the north site of this fault we find only one cool aseam of limited
extent, the so-called Latrebe Seam, vhich is underlain by Jurassiec
rocks and has been mined in Torwmer years in the so-called 0ld
Open Cat of Yallourn. ‘

From just north of the power station, the Yallowrn
fault extends Tor about 3 milies to the K., and is then offset to
the south for a distanee of about half a mile. Thenee it can be
traced to fast north of Toongebbie. NWo detalled information is
available further to the east, sinee the northern flank zone of
Laetrobe ayncline is still unexplored by drilling.

However, & flattening of the formation's dip is
reported from the ares north of Sale and the fRssilifercus lime-
stones which overlie and overlep the browan coal ars knowm to
erop out egainst oldsr rocks on the northern edge of Latrobe
gyneline in this particular ares, HNo geophysical information
has been made avallsble on this section yet.

The Yallourn fauli, cited asbove, assumes to the
southwest of the townsite of Yallourn a more southerly course
after erossing Latrobe river and is finally intersected by the
Hsunted Hill fault., This rather impressive tectonleal feature
cuts off the Haunted Hill block at its edge to the east, thus
de-~limiting an ares, which rises to nearly 600' above sea level,
being covered up on the surface by sands, gravel and clays, under
1&2@ in turn by a little brown ocal, Tertiary basalt and Jurasslec
POCKB »
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While intensive fanltlng prevalle, as ocutlined
&bove, on the eastern and northern edges of Latrobe Syncline,
& large section of the southern flank szone of Latrobe Valley
is formed by the so-oalled Cerrajung monoeline, It shows in
general a gentle dip to the north or X.%W. respectively, however
becomes faalted when traced further to the S,%, (Buigeree Fault)
and iz intersected by a number of cross~fanlds ss FHel Hole fault
Bennett's Oresk fault ani Traralgon Pauli.

Maitional structural features of mejor imporiance
interrupt the contours of the southern flsnk zons of Latrodbe
ayﬁum which thus may as-ume & very complicated tectonieal
pattern.

‘ First tc be meptioned is the Yallourn syncline
shaped as a bread synclinel bowl, which iz closed up to the
west and to the north by the Haunled Hill end Yallourn Pault Zone
and 1a limited to the east and south by the rather asymmetrical
Morwell anticline, a very pronoanced and dominating tectoniesl
feature with a sharp dipping of formations to the south east,
the dip steepening in south-~wesierly direction fto the Tarwin faul
and dying out graduslly to the neorih east.

Morwell antleline is accompanied to the east by th
so ealled Trarelgen syncline which passes into a fault zone when
traced towards Boolarra, and opens up in nerth-gusterm direction
into the broad open Latrobe syneline, It iz known, that the
Traralgoh monceline, l.¢. the southers limd of Trarslgon synelins
econtinues further east ae “"Rosedale wonoeline™ for s distance of
approximately 15 mliles, finally passing into the Rosedsle fault
and thus forming the norithern flenk zone of the Baragwansth antlie-
eline. However thig periticular ares has not been covered by the
gravity work under diseussion. .

The interpreting of gravity effects has been
precisely deseribed by L. 1, Neiitleton (Gecphysieal Prospecting
for 011, 1940, p.119) by the following statementi~

*The result of a grevity survey is nearly slways a
gravity contonr map., The interpretation of such a map in tems
of geology may be anything from a mere inspection of the map and
outlining of trend llnes or areas of struelural disturbsnce to
very elaborate and detailed celemnletlons to find the size, shape
and position of & mess znomaly that will account for the prineips
details of the observed aflfecis.

"The yaristion in the degree of wseful snslysis an
in the probable reality of the struetural intserpretation resaltin
depends ~

(1) ©n the eloseness asnd preeision of data;

{2) On the degree to whieh the plieturs of ihe possibile
sirugtare of interest is clouded by disturbing effectis
which may be shallow or deep; and

(3) On the smount of comtrol, either actual or essamed,
available to limit the inherent ambigulty in the
determination of the mass distribution whieh cen
cause a given gravity distribution. Ho amount of
detailed caleulation %o find s mass distribution to
sccouant for o glven gravity distribution ls Justified
unless the premimes, other than the gravity dates, on
whieh such ealeulations are based sre well founded."
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, The first alm of an anslysis of the gravity survey
of the Yallourn~lorwell~Traralgon area, therefore, has been to wor
out & map showlng the contour lines of grevitetlonal &isturdanes
in connection with as mueh informetion as avasilsble on surface
ni@g{aﬁ' the ares, covered by the survey, and its suwrroundings
see plates G39=11, parts 1 and 2)., Seeondly, it had to bs proved
whether or not an obvious correlation between gravity and geology
eounld be worked out, and, if so, %o what details.

The next step to be taken was to carry on gertain
caloulations upder premises derived frowm boring dsta and geologie
celly known faets and to try to work ont eertaln deteils as to the
distributlon of heavy masases in the underground, 1.4. @s to the
shape snd depth of the basement rocks underlying the brown coal
formations (see plates 639-12, end 13).

| Reference is made to the map of gravity contour
lines, already clted ambove, whieh represents the gravity differ~
enceg between au arbiivery buse or relsrvenee point and the rest
of the stations set up within the investigated territory. Since
these gravity spoumeliss showh on this map ave corracted for
gravity influences of latitude, altitude and density of upper
most layere, they shounld represent a pleture of gravitational
affects, which are caused exclusively by subsurface conditions.

When working out the gravity lines, it soon
appeared that some of the detalled ctruetursl features of the
ares ander conslderstion should have been covered with quite a
larger number of stations, in cssze one would intend to work out
these features to the very limlt of geophysieel mesns. As to
the wider edges of Latrobe basin, extending te rather mountaincus
areas, of course itopography puts s nstural obsitscle %o any sort of
detailed geophysieal wsrk from the beginalng. .

_ Considering these facts the pattern of gravity
contour ilines had %o be based principally and definitely on actusi
disturbsnces as have been found at every single station. However,
in certain sections of the area investigated the designing of
lines of egual gravity disturbsice iz more or less opilonal snd
in these casee it was considered correct fto have the gravity lines
following the direction predesigned by the trend of teeltoniesl
features or the formation's strike.

This eomes espeglally true to cerisin sectlions of
the Ysllours fault zone and of the Yallourn ayncline ns well as
to paris of Trarslgon trough zone.

The general pattern of ihe g:avw"
large winisum zone, beginning from the northern boul
Yinner Parish and following a north~essterly trend until it pesses
intc & More eastern direetion in the vieinity of the townsite of
Traralgon. .

The total amplitude of gravity dlsturbance, i.e.
the maximam gﬁwity dif ference between two stations smounted to
33,8 milligals snd is encountered between Station No. 447, set up
on the eastern side of Benneit's Creek on Jurassic rocks more or
leas at the south~west cormer of Traralgen Parish and Statlon No,
350, which has been placed near the ftownsite of Rosedale.

The gemeral graviity pleture, as outlined sbove, ls
differentiated by certain specisl festures, for example, the very
distinet arching of contour lines on the Horwell anticline and to
the south-west of the townsite of Traralpon as a wide open bending
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of gravity contours, encireling sn area of relatively high
gravitational intensity on the eastern side of Traralgon Creek
in the vieinity of bore Ho.l2. :

’ Proecsading furSher 4o the esst the gravitationsal
ainiman sene of the Latrobe syncline sppears %o fall wide open,
no complete geophysicesl information however is avallable yei,
desirsble as 1% might be shough.

~ Bast of the townsite of Horwell a zone more or less
trending south-worth occurs, which muns as far north es Latrobe
River, where gruvitetional lines indicszte a deeresse of gravity
iategg%ﬁg to the east at a rate of approximetely five milligels
per mile,.

From the foresgoing 1% is quite obvious that the
gravity map in general reflectis the tectonicel pattern of the
area investigated, viz, the broad and wide open shape of Latrobe
syncline as well as the very accentuated uplift of the MHorwell
anticline, the more or lese steeply dloping of formations, whieh
form the Traralgon and Yasllourn monoclines and last but not least
the oceurrence of disfinetive fault zones as Yallourn and Haunted
Hill fanlta.

Furthermore 11 could be derived from the gravitation
pletare that Letrobe symeline appesrs to develop to an even wider
ani deeper basin when proeceesdlng to the essi.

Coming bsck to the very canse of graviiy effects
messured on the earth's surfaece it has to be kept in mind, that
the dsta obteined might well inelude effects originasting from
veriocus depihs and having varioue geologleal ressons, o be
agoounted Tor.

However, in the area under consideration it is a
well known fact from intemsive drdilling that Terdiary beds of
comparatively small specifie density are anderlaln by lava flows
of besalt and by Jureseic rocks sush as sandsiones, which show a
considersbly higher density than the brown cosal sesms of grest
thickness and associated layers of sand and claye.

These prevelling c¢lrcumeiances lead to the con-
clusion that the greatest part of the gravitational mmderground
effeot is most probably due to a defiunite and sudden change of
physical properties, which ars encountered betwsen the brown
enal formations and the underlying beds.

If there is an sadditionsl effeet causad by deeper
rocks it apparently csunot be of s very great influsnes on the
gravity pleture, Howevaor, the ares under songideration is still
too small in order to come to any final decislion and a regional
map on & much larger scale, e.gs of nll of the Btate of Vietoria,
could possibly reveal some more facts on the gravitational
eharacter &f the dseper basement ecomplex and lts probable teetonica
pattern.

Be  DADA AVATL T

.,;_‘;AA::,:“'; ‘ 4,_ “' 74 ... &1 fad)
SETATLED ANALYGIS.

the process of 8 detalled analysis of certain
eross-gections, which have been partly seleeted in accorianee with
those deseribed by Mossrs. Thomss and Baragwanath in their aforew~
mentioned paper can be besed on data availsble as follows:e

1. Petrographlical charseter of sirata eancountered in drill
holes as brown coal seams, interbedded with clays and
sands, asnd overburden. '
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2. Information avallsble or to be assumed on density of
these data,

3» Dip data om the various layers as reveasled by arilling
regorda, :

k. Depths data derived from dril) holes as to the maximum
bickness of the brown ccal formation or minimum depth
of underlying basement rocks.

5. Deata on the ocuteropping et the surface of conl seams znd
formations such as basslis and Jurassie rocks.

6. Data on the dipping of formation ss revealed at the
sarface, :

7» Data on faglting of bdeds ss found by geolegleal pi
of the investigsted sres, epping

8. Topographig information on elevation of surfeee sbove
ses level,

. . wx& aﬂﬂﬁgntﬁtt& m%w&w: g;:i information :gamau«
bove it has atated that t epographic meps preps ,

the Australien Section Imperial General S¢aff have been ramhia be
very helpful to work out profiles on a natural sesle, i.e. showing
underground formations and tectonlcal features as well as the
topography of the surface according to their natural relations,.

Using these date s disteibution of heavy masces in
the coneealed underground, i.d. the pattern of the basement rocks,
had to be found by csleulations from the gravity results,
simultaneously fitting in geological facts as well as Arilling
records, geophysieal dste, this way cobtaining a ressonsble pieture
of satiafying nature.

, Aescerding to Reich and Von Zwerger (Taschenbuch der
angewanditen Geophysik 1943, p.126) dipping of sn inclined surfaece
of a density 4ifferent from 1is eurroundings can be approximately
derived from the gavtt.atiensi effect by using & gravity formula
of the following I -

Ag=(U)y ~ (Uz)p = M e T A

b= T
AC o T »
g s Differense in gravity
h " *  depth.
o8 b bl density.

€ 3 Gravitsiional constant.
= 66,7 x W07  cos,

Mwan{ speaking this formuls reflects the well
known faet, that et a given difference &n grevity the disturbing
mass might be plaged at & relatively shallow depth-range on the
assumption of relatively great difference of density or on the
other hand might be put at a deeper level if an allowenee 1s mede
for a smaller divergenecs of speeific densities.

On the other hand the amount of slope or inelinati
of the surfege of a heavy muss Interface conesaled in the undey~
groand mey be csaleulated spproximately if reasonsble sssumpiions
are at hand eoncerning specifie density of the beds under
eonsideration. _
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: 8tarting from the sssumption, as outlined sbove,
that the greatest part of gravitetional effecet is probably causged
by varistion in density between the brown cosl formmtion on the
one hand and the unferlying basalis or Jursssic rocks on the other,
we are facing the following situation:

Tertiary Browm Coal 8pec. &egesﬂr apprs 1.3

Tertiary elay 1.9 ¢
" sand " 2.0
Juressic sandstone spec, density appr. 245
Basalt i 2.9
Vesleular Basalt hd 2.3

- Average densitly values for series of beds oecurring
in the Yalloum-Norwell-Traralgon ares are not st hand, however any
difference in density in the range of 0.8 - 1.2 in the relation of
brown ¢oal fomations snd besement rocks seema to be reasonable.

, Using eguation 2 sbove and figuring 1t out on the
bssis oft Lo w Yal

" = 140

" = 0,8

s difference of gravity of 1 milligel corresponds ‘a,aigemmxz
depth of the besement layer respectively of 65%, 8ot, 100%.

A% shown later on by detailed sections, which combln
topography, geology, 1.e. outerop of formations and beds encouvntere
by drill holes, a8 well as strugtural conditions of the undsrground
the sscumption of a density difference egual to 1,0 msiches :
appropristely with known dip data.

A To make the sitaation entirely clear these sections
of course had to be placed on a natural seale, horizontal and
vartical seale both equalling 1 mile to two inches.

From gertaln portions of se¢tions, however, it is
known that no thick eonl seams are included in the brown coal
formation. This comes especially traue on Traralgon monocline,
where series qﬁ the so-called Yimnar group occur, described by
Nesers. Thomas agwsnath as followsi~

*Beds of veriable thickness composed mostly of clays with
geams of bBrown voal of variable thickness, lying betweem
Kmﬂ& ¥o.2 seam and the top of the Thorpdale voleanie
8 Eu™

pparently these beds must have a higher density
then those including thick cosl sesms, Henge 1t was found
appropriate 4o have the density difference placed at 0.8 in case
series of the Yimnar group only are overlying basement rocks.

From intensive drilling it is well known that a
proncunced thickening of overburden ocecurs in gertain parts of
the aren covered by the gravity survey. This begomes partiecularly
$rue when proeseding esst from the erest of the Morwell antlieline
end when sivapoeing north in the Loy Yeng ares, l.e. when spproachin
Prinees Highwey end eastern railway line.

Considerable erosion of brown coal sesms is known
tc be present in Latrobe syneline, 1.d. west of the townsite of
Truralgeon and east of Morwell, coel being replaced by gravel beds
to a thickness of at leasst l;?f" as proved by bore No.2 in thie
particular sestion.
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It soon appeared when mghysing gravity sffects of
overbarden layers of considerable thiakmw‘twt wrzwﬁﬁsm had
to be made to elimimate the influsnce of velatively heavy upper-
most strates cecuring ia certain sections of the investigated area.

8inee the maximum thickness of these layers in a
number of holes has not been entirely tested, since some of the
bores are too shallow to pensirate the oygrburden, the total
thickness of it had to be estimated when/Ulysing certain sections.

; The unknown conditions of wpper-most layers of
higher density of ecurse must ¢loud in a eertain way the pieture
which ¢an be derived from gravity vresulis concerning the deeper
andsrground. The gravity efrfeet of a plain layer can be computed
agecording teo formula 1 above. Deneity difference in the relation
of an overburden layer of gravel beds overlying a series of brown
coal seams with interbedded thim stretes of clay may be reasomsbly
placed at 0.6 thus assuming s speeifie density of 2.0 for the '
overburden and 1.4 for the brown coal formation.

Computing the gravity effeet on such a basis the
influence of an overburdem of a thickmess of 100 m « 328 Peet
results in a gravity loeresse of 2.5 milligsls. By checking a
maer szi; gggmm % :m:&d e fumgﬁ, that the mamtiag of 0.6
as density differenge detween overburden . eonl f tion olti-

-4 {1y ettact oyl copnation o1l

minatea mﬂeunﬁg the gravi

6.

Profile A-~A' follows & NW-SE direction and ercsses
the Merwell snticline in a dlstance of 4 miles south of the town-
site of Horwell. It iz shown om plates 835+11 amd G39«13. The
computing of the profile in gquestlon was started from two dlfferent
fixed points, one of them belnp the sstimeted top of basalt under
bore site No.329 shere the basalt top can most ressonably be
plaeced et Sea~lavel wmn%m the known point of ogterop snd
rate of dipping in noribesssterly direction. :

Bores Nos. 1002.  769. 766, 767a 735,  3Th.  359.
L. . ﬁt 289. 109 . 108,

e 67 fs o

were plotted on the ecourse of the profile A~A' and the dipping

of the basewent basaltl was eoupw on the basis of = 1.0, 1e@.
differenge in density betwesn drown coal formations and basement.

An allowanee had to be made for the density of overburden at Bores
Bos.310, 289 and 109, resulting in an overburden correciion up to

2 milligsls.

& »

The second fizxed poilnt from which calenlating could
be started on Section A-A' is the Imown outerop of besslt rocks app.
4 ms 8K of Bore 118 along the trend of the southemm wing of Carrajuwm
monocline, This wing shows strata of the Yinnar group overlying
basalt and Jursssiec roaks respectively.  Accordingly compuilng was
baged on a density difference of 0.8 = 2.6 - 1.8 between brown cosl
formation and besement. Both parts of the profils A-A' had to be
connected of ecurse in some way in the very deepest part of the
‘syneline, ss shom by a dotted line on the profile.

pfils D-0' (see plates G395-11 and €39-~13.
The next profile spproximately 3 miles north of A-A*

hse been placed exactly the seme as section D-D' which is shown in
Messre., Thomas sand Barsgwenath's paper page 4. Information on




P

the wpper layer was dodlived and uvesd for plotting from the following

boress
265. 675. T702. 750. 716, 685. 673. 686.
&3.9. 58« ﬁ§0 3591 3@9-» 3&?& w* ’ﬁﬂw

Computing from difference in gravity betwoesn the two
erest poluts on top of Herwell anticline, a difference in depth
between profiles 4-A' and D-D' cen be derived, The maximum of
gravity on profile A-i' amounts to 11 milligals and 2,5 milligeals
on profile D-D', correspondingly e d&ifference of 11 - 2.5 = 8.5
miliigals appears to be present, Figuring on the basls outlined
above we have 8.5 x 80 » 6803 depth-difference of the basement
layers snd therefore ihe basalt-top snder bore No. 147 hes been
placed at ~700' benesth sea-level, :

The southern wing of profile D-D' had to be computed
in sccordsnee with the same principle as used on profile as-A', i.e.
essuming o density difference of 0.8. The point to atart the
computing from was netwrelly the outgroppliug of baselt at a height
of approximstely 800! sbove ses level on Cariajung monceline,

As will be noticed from both profiles A~A' amd D-D?
no fault on the esst side of Worwell anticline hes been derived from
the gravity deta, thoagh it is known that the socth-eastern wing of
Horwell Dome is passing into & fault (Tarwin-fault) in southewestern
directions As to the exmet locating of fault szonés gravity data
resulting from Torsion Balance surveying might be more helpful then
those obtained by the gravity wmetsr, ‘Theoretieally 1t might seem
poasible to proceed to the same conelusions by calculating, e.g.
by deriving the petentiasl of gravity both ways from gravity meter
or T.B. data. Practical experiengs, however, has proved that the
precision and seneitiviiy of a gravity gredient directly wessured
by the T.B, cannot be substituted by an indireet calenlating from
xr:u%y meter resulis, if mear<surface fault zones are tc be worked
OUSe ' '

Howaver, there still might be actunal Teulting ocourric
in deeper layere than those plotted on the profile A-A' and D-D'.

g. PROFIIR F~F! (see plates 03911 and 039-12).

& third profile, P«F' was pleced by proceeding farthe:
aast from profile D-D', agein f'an,mﬁg exactly the game 1ine ss the
prefile P-F', shown on page Li of Messps. Thomas end Baragwanath's
paper. Profile F~F! starts approximetely at Tyers river gunction
and runs N.BE.~3.E. towards the N.¥, coraer of Callignee Perish; thas
crosslng Latrobe River basin for a distanee of approximately 7 miles,

The southern wing of Profile F-#' had te be comneected
with the outeropping of basslt recks, known from Cellignes hills.
For a deseription of the geology of the ares, reference is wmsde to
thsr i er of Hesers., Thomas & Baragwsnath, whieh resds on pp.51l-52,
as followsie

*On top of these hills there is from 300-400' of basalt
everlying silicecus ssndstones, conglomerates and lignites,
The basalt then dips to the north on the Currajung monoeline
and begomes covered with overbmpden, This basalt ls
brought to the surfees by sn csst-west fault along Bhingle
Creek on the south asids of Loy Ysng foothilla,.

The basalt cuterops on the north side of Shiagle Creek,
but beyond this is covered by the Haunted Hill gruvels. The
basalt, howeveér, san bhe traced northwards in bores where the
sarface of the besalt hes & full of 100' in two mwiles, conw
sidersbly flatter than the slope of the Currajung monoclineg
on the nerthern slope of the Callignee Hilisg®. |
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- From the gouthern mout énd of profile FeP' it
will be noted, that the very gentle change of gravity sorresponds
exaectly to the flat dipplug of the surfacs of the besali as
deseribed by Messrs, Thowas and Baragwenath for this particular ares

_ The ealeulating of the bamalt top of the southemn
wing of Profile P-F' haes bheen pleced on a demsity aiffervense of 0.8
sinee there is atill the Yimnar Group (mostly clays with seams of
zfzg; ::.:1 wgrggm@ thickness) to account for as it was on profiles

For ea? ating of the nopthern wing of Profile P-p!
the drilling records of the deep tesi-hole put down by the Australia
Paper Hanufacturers Ltd. had to be taken into consideration. As
eited before (page 1) this deepest bore of Latrobe syncline has been
ecompleted at a total depth of 1735' ending in brown coal formation,
however, with a stesdy flow of ariesian water at high temperature.
8ines the logation of this Bore is at a B,.L, of 140%, the total
depth ia at 1595' below aea level and the top of bssement rocks
therefore must be placed well under this figure. The aeyth of
basement es shown by the Profile P~f' wos assumed at 1700' below
sea level which, of course, must{ be coneidered as a minimum figure.
From this meference point the rest of the northern wing of profile
F~F' has been computed on ihe base of a density difference of 1.0.

An ovarburden correation amounting to a maxtmum of
4 milligals had to be made on scecomnt of the thickness of overburden
found to be as much as 492" et Bore No.2, however, not peneirated by
the foliowing Bores Nos., 36, 41 apd 42.

(a)

' A fourth eross-section, BH-H", corresponding to
profile H-H' deserided in Heasrs. Thomas & Baragwanath's paper
f‘mtz& s ™ans spproximately 25 wiles sast of the town site of
Traralgon, crossing the Loy Yang eres in a northesouth direetion.

The geclogy on the southern end of the proffe is
similer to that at the southern end of Profile P~F', A gradmal
thiekening of the sosl is to be noted nlong the profile northwards
towards the gentre of the Latrobe syncline (Thomes and Baragwsnath,
ps53)s Between the thick ccal sesms snd the underlying basalt
are beds with relatively thim coals which are characteristie of the
Yimnar Group. The dip af egocal incresses but slightly on the
Traralgon monocline, bat there is s much greater thickness of
overbardan, _

A number of bores to the north and south of the
Eastern Rallway lime dld not peneirste the overburden, though
drilled to a depth of 300'.

‘ Computing of profile H-H' was started from the
caterop of baselt at the scuthern mosi emd of the eross-sectiom
and 1t was found msesssary to have all of the cross-sectlion cale~ '
" eulsted on the hasie of 1.0 densitiy-differencs, to sateh the depth
of the basin as revealsd by profile P-F', Bore records used for
the plotting of the formatiouns were those of Nos.1l67, 121, 102, 93,
110, 332, 12 and 55, :

(e) PROPILE B~B' (see plates 539-11 and G39~12)

Pinally it wes found desirsble to have a fifth
profile worked oat, in order ic have sn east-west chmsa-gonnection
betwesn profiles HA~H' apd F=F' msde and to find out further detsilas
sbout ¥allourn symcline and the wost mortherly end of Horwsll
anticline, - Thus profile B«B' was placed approximetely 3 miles



11.

north of Morwell, generally following an BE~W t{rend, however iturned
;gigta W.¥. direction at the most westerly end %o cross Yalloum
Ri%e

Bores which have been used for putting down the
strugtural features of the upper sitratss show the following Heos.

631 386 B8 197 198 208 206 T6 275

672 1010 2

: 37 3 3 4w 179

' An allowance for a conasidersble overburden correction
had to be made, which rone up to more but 4 milligels and had to
be derived from the thickness of overburden as revealed by bores
Nos. 672, 1010, 2 36, 37, 38, 39, ell of which execept No. 2 4ld
not penetrate %he upper iaym-s abd did not strike coal,

Intersections of Profile B«B' with Profile P-F' apd
H-H' respectively have been used as fixed poinis to start the
computing, which had to be based of course on 1.0 density-differene
On acoount of the heavy overburden which ogcurs in the ceantral
section of the profile, snd nataorally clouds the gravity pieture
of the desper underground, no preeise figaure csn be expected as to
the very deepest part of the basement rocks.  However it appears
to be reasonsble snd natural to have both wings of the prefile
gommected the way sa it is shown by the dotted line.

The final depths to the surface of basement roeks as
worked ont from the flve gross~sections have been gonbined in one
bassment contour wmsp drawn on & sesle of 1 mile o twe inches,

The ocontour lines shown h{ thia mep refleet trends
as well as depths and dipping data on the basemsnt layers and wust
be looked at as ths mesrest approach o the actual conditions of
the basement eomplex, i.e. basali lave flows and Jurassic rocks,
as can 8o far be derived from the graviiy pleture.

As to the depth data shown on this map, the fact wusi
be atressed thet they rapresent rather winimum figares sud that
gspecinlly the relatively deepest parts of the synclinal features
might be well desper than represented by the map prepared.

Parthermors the siractural patiern shown must be
considered ss malnly s generalised one, since it would $ake many
more and rather close sei-up stations, to work out more detalls of
the individual features, €.g. certain parts of Yallovrn gyncline,
Horwell antieline and Traraligon trough zone, The ssame comes true
with referense to faulted areas, as Yallourn and Haunted H111
faulting and the very edges of Latrobe basin, which have been so
far covered only partly. A wmore or less complete gravity pleturs
is at hand on Traralgon monocline only, but even in this partieular
area more detalled work would be necessary to elucidate some of
the minor north-south ranning ercse faults. .

The basemsnt contour map shows Ysllourn syneline "L_yaa
sn oval-like feature of bowl-sheped charseter, the grest axis
trending more or less parallel to Horwell River, however, diverted

A
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& little into a K.N.E, directlon, The maximum depth of the
basement layer might be placed well over 1100 feel below sea
level. '

. The erest of Morwell anticline follows e
strictly N.E, treni, dying out to the N.E. whare it is poasibly
terminsted by the fault, which ecauees the known off-set of the
Yallourn famlt zone %o the south by about one halfl mile.
Ascording o the depth contour lines, the trend of it is W.R.W, -
8.8.8.3 it separates part of Traralgon trough which forme this
way & gpecial annex or scmewhat shallower basinm to the 8.8, of
Horwell, from the deeper part of Traralgon syncline.

In connectlion herewith reference iz made to the
map prepared by the 3.H.C, which shows the oeccurrence of thick
brown coal sesms in the Ysllourn-Horwell ares under a cover of
less tham 200" overburden,

' It well sppeare from a comperison of the 3.K.C.
map with speeinl festures shown on the baaement contour map that
the eastern boundary line of the ares Pavourable to c¢oal deposit
follows the siructursl trends indiested by ithe bassment eontour
map as described above, No fovourable coal o overburden ratio
has been found to the east of the steep dipping esstern wing of
Eﬁwﬂ}. anticlineg snd its K.E,%. trending extension up to Latrob

TET

The contour | showg the deepest part of the
basin srea somewhat north of {the Eastern Railway line and halfe
way beiween Traralgon and Morwell at s minimam depth of 1900°.
Cn asceount of the thicknsss of the overburden, as outlined above
no dafiniie statement cun be mede, however, either as to the
total depth nor %o the potential extension of the esst of this
particular deep ares. '

& relatively shallow depth of basewment rocks
underlying brown cozl seoms is well indiseted within an ares
between Travelgon anl FPlymn's Creek to the north of Bore Nos.
55 or 190 respectively reaching prodably a depth of 500 feet.

‘ On sccount of lacking gravity informstion
nothing definite can be asald yet ns io the Pinegl trend of
contour lines within this particular sres, the design shown
being of a preliminery charagter, However, the distribution
of thick brows cosl seams in the Loy Ysng aresz as shown on the
mmmam by 8.E.Cs well indicetes a gimilar outlining and
strike of the formstions found by drilling.

(G. BRMMARN)
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