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I. INTRODUCTION.

The region under review may be broadly subdivided
into three distinect geologlcal and physlographlc areas which
are here dlscussed as separate entities. This report is set
out as follows =

I.- Introduction
II. S8ection A.

(a) Geology
(b) Physiography
{(¢) Mineral Resources.

IIX. Section B.

(a) Geology and Physiography
(b) Mineral Kesourcés.

Iv. Segtion C.

(a) Geology and Fhyslography
(b) Mineral Resources,

Ve Future Mineral Prospects of the Region.

Sectlion A, comprises the area south of a line drawn
through Charlton following the Palaeozolec-Post Tertlary boundary
to Corowa (see geologlcal plan) and sast of the merldian through
Corowa, in addition to a small aresa north of the Lachlan River
and east of a line running northerly from Hillston. The section
includes the hesadwaters of the Murray River, and the greater
part of the north-flowing tributaries. The dlstinctive features
of the section are that 1t is composed for the most part of older
Palaeozoic sediments intruded by granitic masses, and that it
has greater topographical relief than other ssctions of the
Murray Valley region.

Sectlion B. consists of the remainder of the Murray
Valley reglon with the exception of a small area to the west of
the Murray near its outlet to the sea. The whole of the ssection
has low rellef or is flat, and comprises Tertiary and post-
Tertliary sediments with a few granitic inliers.

Section C. is the small area lying to the west of a
line Jjoining Murray Brldge, Strathalbyn, and Goolwa and including
the peninsula between Gulf 8t. Vincent and the open sea at
Victor Harbour. The topographic relief in this section 1s
moderate and the rocks are of pre-Cambrlan age overlain in part
by Permo-Cerboniferous glacial deposits.

The boundaries of these sectlons are shown on the
accompanying geological plan of the Murray Valley region.

IX. SECTION A.
(a) Geology

Cambrian., Apart from a small area of black and green
cherts, shales and phosphate rock near Mansfield, the principal
development of Cambrian rocks is in a belt trending northerly
and south-easterly from Heathcote. The basal series (pre-Middle
Cambrian) consists of dlabasic rocks, follated in part, with
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a few bands of bedded clerta. Fine-grained black mudstones, ash
beds, tuffs and breccias characterise the Middle Cambrian serles,
whilst the Upper Cambrian 1s somewhat similar to the Middle but
lacks the interbedded volcanic rocks., All rocks of Cambrian age
are highly folded and affected by faulting.

Ordovician. Beds of Ordoviclan age conformably overlle
the Cembrian, from which they are distinguished by the incoming
of grapbeolites. They consist of slates, shales, sandstones and
mndstonea, closely and sharply folded along north-south axes and
extensively faulted. Ordovician beds cccur in two distinct areas,
one of which extends westerly from the Cambrian belt through
Heathcote, and the other to the east of a line running south-east
from Benalla. It is probable that the broad belt of mstemorphle
rocks (schists, gneiss, ete.) extending from Mt. Hotham to Wodonga
includes beds of Wpper Ordoviclan age which have been metamorphosed
by "1it par 1it" injection or granitic intrusion. The area near
the source of the Murray 1s not very well known and the N.S8.W.
Mines Department has not differentliated the @lder Palasozolc rocks
on the N.5,W., side of the river. For convenlence they have been
gshown on the accompanying plan as S8ilurlan, but 1t is probable
that they include some beds of Ordoviclan age.

3ilurlan. Sandstones, mudstones, shales, grits,
conglomerates and limestones of Silurien age occur in the central
portion of this sectlon, extending from Heathcote Cambrlian belt
in the west to the vicinlty of a line running south-easterly from
Mansfleld. They are conformable wlth the Ordovician and form the
core of a broad synclinorium flanked by Lower Ordovician beds
to the west and Upper Ordoviclan beds to the east. 3Some of the
beds previously regearded as Upper Silurlan ln age ars now
regarded as Lower Devonlan, but they are all shown as Silurian
on the accompanylng geologlcsl plan. On the New South Wales slde
of the Murray, to the west of Tumbarumba and north-east and
north-west of Albury, the beds recognised as 3ilurian consist
of slates, schists, phylllites, tuifs, quartzites and limestones.
Ln the extreme north-east of the section, the beds shown as
8ilurlan on the qeolcgical plan are mostly limestone.

Devonlan. The Devonlan period was one of extensive
vulcanicily accompanied by some earth movements. The principal
Devonlan rocks in the section are dacites, porphyries, tuffas,
agglomerates, and assoclated acid lavas oubtcropping to the
south-west and south~sast of Benalla, in the upper reaches of
the Mitta Mitta River, and north-easterly of Hillston. Limestones,
calcareous shales, sandstones and breccias of Middle Devonian
age occur in a roughly triangular area of which the western
boundary 1s about 20 miles east of Nansfield and 10 miles east
of Woods Polint. Devonian guartzites, sandstones, shales and
conglomerates oceur in a narrow belt running northerly from the
northern-most polnt of the Hume Reservoir, in a small area about
15 miles sast of Tumbarumba, and northerly of Hillston.

Towards the close of the Devonisn period there was
extensive outpouring of acld lavas followed by the epl-Devonlan
intrusions of granitic rocks which now outecrop at numerous
localitlies in the sectlon under review., Earth movements with
extensive faulting and folding were assocliated with this post-
Upper~-Devonian perlod of activity, and were responsible for
the wide-spread dynamic metamorphlsm and folding of the older
gsediments.

Carboniferous. Coarse-grained micaceous sandstones,
shales and conglomerates of Lower Carboniferous age oceupy an
area to the north and east of Mansfleld., Fish remains are common
and the sedlments are dominantly estuarine or terrestrial, but
some marine Intercalations are recorded. There is no angular
uniformity between these beds and the underlying Upper Devonian

beds .
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Permo-Carbonifercus. The Permo=-Carboniferous peried was
one of glacliation, and remants of what was probably a.wlide-spread
sheet of glacial tillites and sandstones occur to the north-west
of Heathcote and have been proved to underlie more recent deposlits
at a number of locallities between Wangaratta, Beechworth and Bright.

Mesozole. Bedded strete contalning plant impressions of
Triagsic-Jurassic age have been recorded south easterly of Greta.
The extent of these beds 1s not fully known and they have not
been shown on the accompanyling geologlcal plan.

Tertlary. The Tertiary period is represented in this
section by lava flows ranging from Oligocene to Plelstocene in
age. The Older Basalt (?0ligocene to Miccene) occurs as residuals
in the higher parts of the Eaestern Highlands, ¢.g. south and east
of Mount Hotham and northerly of Mansfleld. The Younger Basalt
(?Upper Pliocene) occurs along the Campaspe Rliver esst of Bendligo
and sast of the Loddon River. The exact age relationship of the
Basalts in the Rosewood and Tumbarumba reglon are not c¢lear and,
for convenlence, they have been shown as Older Basalt on the
geologlcal plan,

Post Tertiary, Fluviatile, lacustrine and asollan deposits
of post=Tertiary Lo Recent age occur along the n@rtq$£9 and western
margins of the section, where the arbitrary boundary, section has
- included portions which correctly belong to Section B. Recent
alluvium occurs along major stream courses. .

(b) Physiography

That portion of the sectlon lying sasterly of a msridian
through seymour 1s lncluded in the Eastern Highlands physiographic
division. The dominant controls in this division are differential
erosion, Tertiary warp movements, and Older Basalt lava flows, all
of which have combined to produce an area of rugged topography
characterised by dissected high level plateaus, These are of two
types, viz; those which are remnants of a Mesozolc peneplaln which
has been subject to elevatlon and deep dissection; and those which
are relatively flat-topped lava residuals, It is belleved that
peneplanatlon of the area was complete by the Cretaceous period
and that the earllsst uplift commenced in early Tertlary times.
The dissection consequent upon this uplift was obliterated in part
by the Clder DPasalt flows of the Oligocene and Miocene periods,
following which further uplift took place and stream dissection
was resumed in the Pliocene period., The later warp meovements were
more pronounced in the eastern portion, with the result that the
general level of the present land surface slopes downward from
gbout 5000 feet in the east to about 2000 feet in the west. The
combined effect of uplift and dlssectlon has been to lesave Older
Basalt whlch once occupled stream valleys as residuals at high
slevations., (e.g. in the vicinity of Mt. Hotham).

Differential erosion has left some peaks of resistant rocks
standing above the general platesu level, the principal examples
being Mt. Koscliusko (7,305 feet) ML. Bogong (6,508 feet), Mt.
Feathertop (6,306 feet) and Mt. Hothem (6,100 feet). The main
divide or water parting which traverses the central part of the
Eastern Highlands 1s coincident, 1n general, with the southern
boundary of the sectlon under review., The full lengths of the main
stream courses have besn shown on the geological plan as an
indicatlion of the poslition of the divide, which has not altered to
any marked extent since early Tertlary times.

The portion west of Seymour forms part of the Western High-
lands province, in which differential erosion has besen the dominant
physiogrephlic agent. Older Basalt does not occur in this province
and the post Older Basaltic elevations which were of m&jor importance
in the Eastern Highlands were very minor or absent altogether, with
the result that erosion proceeded almost without interruption until
the Newer Basalt flows. These had the effect of smoothing out some
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of the topographic relief, and the area is now one of moderate to
low rellef with the general level in the vieinlity of 1,000 fest
above sea level. '

(c) Mineral Resources

(See map of Mineral Localitles)

Most of the minerals of economic value obtained in the
Murray Valley Reglon were contalned in reefs and lodes assoclated
with the Older Palaeozolc beds of section A, and In deep leads.
Gold 1s of outstanding importance, and 1t 1s estimeated that the
total value of the yleld from the section exceeds £200,000,000
whilst other minerals of lesser importance 1ineclude those containing
tin, antimony, molybdenum and tungsten, fluorspar, felspar,
diatomite, kaolin, phosphates and bullding stones.

GOLD

Some very rich yields of gold have been obtained from the
sub-basaltic deep leads at Laurel Hill and Tumbarumba, and alluvial
deep leads have been proved by boring near Albury and Corows.

A low grade pyritic quartz reef was worked &t Quartzvills, near
Tumbarumba, and at Ournie, 6 miles east of Jingellic, ylelds as
high as 2 oz. of gold per ton were obtained from reefs up to 4 feet
in width. Some silver, lead and zinc were associated with the
,latter reefa at shallow levels.

At Bethangsa, several parasallel narrow lodes carried persistent
shoots of gold in & highly mineralised matrix containing arseno-
pyrite and copper sulphides, and the average yleld exceeded 1 oz.
per ton in spite of the refractory nature of the ore. The

Chiltern - Rutherglen area was notable for an extensive serles

of deep leads as well as for good yilelds of gold from shallow
workings on reefs.,

Some of the gold obtained in alluvial workings was in a

- very tinely divided stete and the establishment of a modern
cyanidation piant has enabled profitable recoveries from tallings
in the district. Thlis work has been in progress for soms years and
during 1946 the return of gold was 2,470 oz. of gold from

68,470 tons of tallings. The Woolshed vValley, Beechworth,

was the scene of a great gold Tush in the early 'Tilties, and

the area beceme one of the richest alluvial fields in the State.
Only one company is now operating in the valley, and it is
reported that recent returns from sluicing operations have
continued to be satisfactory. West of Beechworth is kldorado,
winlch attracted the attention of surface alluvial miners in 1855
but was regarded as of little Importance until shaft slnking and
deep working wers undertaken in 1859, Rieh yields were obtained
Yor some years, but the water problem caused soms concern and

it was not until dredging and slulcing became the vogue that
regular and profitable ylelds were recorded. The only company
working at HEldorado at present is Cocks Eldorado Gold Dredging
C0., which has a modern electrically operated dredge in the valley
of Reedy Creek, a tributary of the Ovens River. The dredge has
been 1n continuous use since 1936, recovering highly profitable
amounts of gold and tin to a depth of 90 feet below water level.
It was recently estimated that the dredge has two years work in
gight, during which time it is expected to treat about 4,000,000
cublc yards valued at £100,000.

The valley of the Ovens Valley from Myrtleford to Herriet-
vlille has proved very rich in alluvial gold, which was obteined by
dredging to a false bottom from 30 to 40 feet below water level.
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The largest bucket dredge in the southern hemisphere recently
cormmenced operations at Harrietville, where It is anticipated that
1t will have a profitable life of about 20 years, treating about
4,000,000 cublec yards per eannum to a depth of 130 feet. A small
dredge at Freeburgh is being converted to electrical power and
may be expected to resume operations at an early date,

Considerable amounts of gold have also been obtained from
reefs in the watersheds of the Ovens River and tributaries, notably
at Yandiligon’ Bright, Myrtleford and Harrietville., The Willlams
United and Hlllsborough mines at Wandillgon’and the New Liffey mine
at Harrietville are at present engaged in developmental work,
whilst the Sambas mine at Harrietville 1s at the producing stage,
having a yleld 1n 1946 of 232 oz. gold from 300 tons extracted from
a saddle and inverted saddle reef. A reef discovered near Mb,
Hotham a few years ago -~ the Red Robin reef - proved to be
exceptionally rich and during 1946 produced 106 oz. of gold from
€ tons of quartz, The reef 1s In a very remote locality whieh can
only be reached during summer months, but the opinion has been
expressed that the discovery may bs the forerunner of the develop-
ment of a new fleld,

Some detalls of the ylelds obtained in the abovementioned
dlstricts are given hereunder :

Mine or Tons Gold Dividends
District Reef. kears crushed ozs., £.
Be thanga Gift lode 53,104 80,879
Chiltern Golden Bar
Chiltern Velley 25,230 13,697
Alluvial 299,707 237,030
Rutherglen | Great Eastern 3,000 9,000
Eldorado Cocks Eldorado 1940- Dredge 10,595 48,125
1942
Myrtleford | Reform Reef 42,254 21,549
Bright Pioneer 25,7562 11,0560
Harriet- HRose Shamrock
ville & Thistle 101,234 69,929
(Now Sambas)
Mons Meg reef 45, 000 25,000

The Upper Goulburn district has proved to be very rich
and two of the leading gold producers are situated within an
auriferous belt about 60 miles in length. The belt is on the
western 1limb of a synelinal fold in Silurian beds, and the gold-
bearing reefs are associated with dykes intruded into the slates,
and sandstones. The Morning 3tar dyke at Wood's Polat was
discovered in 1861, since when 1t has yielded gold to the value
of more than £A1,000,000 and is still being explolted. During
1946 the present compeny obtained 10,042 oz. of gold from 12,240
tons of ore, and the totsl dividends pald from 19386 to February,
1947, amount to £220,000, The A.l Consolidated mine at Gaffney's
Creek headed the list of Vietorian gold producers during 1946 with
a yield of 23,815 oz. of gold from 11,440 tons crushed (an average
of over 2 oz. per ton) and the company has now paid dividends
totalling £427,500. Treatment methods at wood's Point and
Gaffney's Creek are by crushing and concentration only, as
cyanidation of tailings 1s considered Impracticable on account
of the diffliculties of sbtacking residues. The Lauraville mine
at Gaffney's Creek is being re-opened at the present time.

Details of some ylelds from the district are as follows 3=
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. Tons Gold : .
Distriect Mine Years Crushed oz Remarks
Gaffney's Creek Lyre Bird 1860 20 586 One (rushing
New Demsey 1902~ }13,4158 15,438
1904
Wood's Polnt Morning
Star Dyke 1881 ? 10,000 [$tone broken in
FR SN S 10 days.
" " 21915 {64,417 65,675 |Not present
: Morning Star
COs

Some prospecting led to a few rich crushings from other
localities in the Upper Goulburn Valley at Yea, Alexandra and Moles-
worth, but the ylelds were not persistent and only one mine, the
Providence, at Yea, is at present in operation, having recently
been re-opened and some prospecting undertaken at shallow lsvels,
Between the Goulburn and Campaspe rivers, comparatively small amounts
of gold have been obtained at Heathcote, Toolleen, Rushworth and
Costerfield, both from reefsesand slluvial deposits. 1The gold at

osterfie was obtained in reefs bearing antimoniel ore, and the
value of antimony produced exceeds that of the gold., '

The Bendigo field has had an unbroken record of gold production
since 1851, during which time the value of the output has exceeded
£65,000,000. During the peak years nearly 200 mines were working,

but not all of the gold had to be won by reef mining as some alluvial
deposits 1n the district proved to be very rich. About 20 nuggets
larger then 100 oz. were discovered during the early days on the field,
and the largest recorded weighed 573 oz, The field consists of a
series of close folds in Lower Ordoviclan slates and sandstones,

with auriferous saddle reefs occurring at the axes of the anticlines
and recurring at depth. The eastern limit is market by a major

fault with downthrow tc the sast. More than 20 anticlinal axes

have been mapped in a width of 3 miles and extending for a distance

of 15 miles, but most of the mining has been on three main axes,

known as the New Chum, Garden (Gully and Hustlers lines, and about
seven side lines or minor axes. Dykes of monchiguite occur in the
centre country of all the folds and faulting is not uncommon. Mining
operations have been carried to considersble depths, there being

two shafts exceeding 4000 feet in depth, 19 others exceeding 3000

feet, and 53 others exceeding 2000 feet. Current operations are

at higher levels.

The first five years were characterised by intense activity

in surface alluvial minlng, but the decreasing returns by these
me thods led to the establishment of reef mining in 1856. For the
first ten years after the discovery of gold (1851-1861) the total
yield was more tnan 4,500,000 oz. and the annual yleld dropped below
- 200,000 oz. on only three occaslons in the first 25 years. For the

next 30 years (1877-1906) the yleld fluctuated between 248,785 oz.
and 148,701 oz. per year, since when it has gradually declined but

continues to be significant.

A few typiceal ylelds are listed bslow :

Mine Tons crushed Gold Ozs. Eifédends
Garden Gully United ? 440,923 852,963
South. §ew Moon 482,661 251,389 522, 400
Great Extended Hustlers ? 296,770 479,150
New Moon ? 232,576 371,728
Johnson's Reef ? 323,318 334,020
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g Mining 1n Bendlgo received a set-~back during the war
years, but companies are resuming operations as labour and materiszl
are availlable, and at the end of 1946 three were st the production
stage and 11 were occupled in developmental work. The 1946
shatlsties for the operating mines are as follows ;-

. Average Grade | Dividends
Mine Tons crushed Gold 0z, dwt. per ton (1946)
Central
Deborah 11,038 5,857 10.2 £18,000
Deborah . 10,622 2,685 5.08 £ 3,080
North :
Deborah 14,644 9,531 13,01 £51,2800

Bendigo ore 1s free milling and good recoveries are
obtained by erushing, but some cyanidation of old tallings is
being carried out with profitable results., The largest plant
is operated by Gold Dumps Pty. Ltd., which recovered 1,269 oz,
of gold from 48,090 tons of tallings during 1946, Eight hydraulic
sluicing plants are also working in the district with moderate
success.,

Westerly of Bendigo, on the west side of the Loddon
River, a broad belt of auriferous country has been of great
economic importance as a gold producer. It extends in a
rough triangle from Dunolly in the south to the vicinity of
Inglewood in the north and Wedderburn in the north west. This
area 1s notable for both alluvial and reef mining and within it
was found the world's largest nugget of gold. This was discovered
at ¥oliagul in 1869 and was apily named™phe Welcome Stranger",
the net weight of gold being 2,284 oz, Numerous other nuggets were
found in the distrilict at Newbridge, Tarnagulla, Rheola, Kingower
Dunolly and Wedderburn, ILarge amoun®s ol gold were obtained lrom
alluvial mines, but the phenomenal yiselds from the Foverty and
other reefs at Tarnagulla overshadowed the results from alluvial
workings. Yhe Poverty reef was discovered in 1855 and gold worth
£1,340,000 was obtalined from 600 feet of reef to a depth of 420
feet, Other reefs at Tarnagulla were exceptionally rich, but they
were soon worked out and only sporadic prospecting has been carriled
out in the last 50 yesars.

Reefs at Dunolly, Wedderburn and Inglewood were very
rich near the surface and some good ylelds were obtalined, as indlcated
below :-

District Mine or Reef., To Gold Remarks
sere i__,“ R crunggs a 0z8 .,
Tarnagulla Poverty reef 24,569 59,257 | 3 claims on
(claims) 141 ft. of reef.
Dunolly Quesens Birthday . 100,504 | Width of reef
5 ft. to 30 ft.
Inglewood Columbian reef 4,435 26,127
Jersey 9,935 17,139
Weddsrburn Shaws Indicator 55 1,588

Some reefs and alluvial leads were worked at 3t. Arnaud
from 1856 onwards. The leads were of limlited extent but the resfs
yielded gold to the value of about £1,500,000 in addition to a
little aillver.
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TIN

Alluvial tin depeosits and many small reefs contalning tin ore
are recorded in the area from Holbrook through Lankey's Creek to the
neighbourhood of Jingellic, and & considerable amount Of WOT'K was
done on some of the §eposits near Jingellle, Tin ore has been
obtained from the alluvium in the valley of the Ovens River snd
trivbutaries, notably at Eldorado, where it has proved a profitable
side line from dredging and slulicing activities for gold, The yield
of tin concentrates from the Cocks Eldorado dredge during 1946
was 64 tons valued at £14,917, bringing the total Victorian yield
to 18,500 tons valued at approximately £1,2560,000. The majority
of this amount was obtained from Beechworth and Eldorado dlstricts.
Stanniferous grelsen and pegmatite dykes occur in the schists at

Tallandoon, kskdals, g@gtcng, Burrowye, and other localities in
the metemorphic and granitlic belt of north-sast Vietorla.

ANTIMONY:

Antimonial ore has been produced at Costerfield and to a
lesser extent at Redcastle, Balllleston and Tallandoon, but with
the easing in demand lollowing the end of the war and general
depletion of supplies, the 1946 output was down to 7 tens of
concentrates, The Costerfleld oceurrence 1s of Iinterest insofar -
as the stibnlte 1s auriferous, and appreclable amounts of gold
have been recovered during treatment of the ore., Mining commenced
in 1862 and continued intermlttently untll 19839, after which the
ore was hand-piocked from dumps. It 1s estimated that more than
20,000 tons of metalllc antimony have heen obtained from Costerfield,
which was the leading producer in Australia. Most of the 1946
production was obtalined from a mine st Keving.” where it is reported
that high grade ore is available and prospea%s of increased production
are good, : : _

MOLYBDENUM :

Some quartz veins contalning molybdenlte occur sbout 4 miles
south=-east of Holbrook, the véins varying in wildth from 8 ins. to
4 ft. The molybdenite is coarse and a little has been recovered
by hand-picking, but the occurrence has little economic importancs,
The most lmportant deposlt is that near Everton, where a roughly
circular pipe of ore containing about 2 per cent molybdenite was
worked from 19228 to 1944, A second pipe or annular zone was opensd
In 1941 but the values at depth proved disappointing and work was
suspended in 1944, after the total value of production from the
mine had reached approximeately £60,000., HMinor amounts of molybdenlte
have also been obtalned at Thologolong, Yackandandah, Buroa, Yea,
Mt. Moliagul, and near Bright.

TUNG3TEN

Ores contalning tungsten have been recorded at Lankey's Creek
and Wymah, but they have little economlc importance. Considerable
prospecting was recently carried out at Wymah, where the wolfrem
cccurs in numerous low grade faulted lodes, but the results were
very disappointing. Small amounts of wolfram have been obtalned
in quartz reefs at Koetong, and Thologolong, and it has also been
recoprded at Weddsrburn an% Chiltern. oSmall quantities of scheelite
have also been found at other localitles but there has been no
commercial production. .

FLUCR3PAR 3

4 deposit of fluorspar occurs as the gangue of a silver-lead
lode at Carboona, and the material was used by the B,H.,P, Co. as
a flux ih smelting operations. From 1916 to 1920, when production
ceased, the total recorded production was 5,339 tons of fluorspar
valued at £17,242. At Pine Mountain, a steeply dipping Cissurelode
occuples the contact between schlsts and grenlte, and has an average, -
width of from 3 to 4 feet for a_length of 400 feet or more. The
lode has been worked sporadlcally since 1918, and the production
during 1946 asmounted to 321 tons valued at £2,247. /a




FELSPAR 1

Felspar 1s being obtalned in scattered surface detritus
at Koetong, where the production during 1945 reached <l4 tons,
Other deposits of felspar in vein form have bsen mined at Huon Hill
(near Wodonga) and Beechworth, and in pegmatite dykes at Barnawartha
and Tallangatta.

DIATOMITE :

A deposit of diatomite sultable for filtration purposes
oceurs at Moranding, nsar Kilmore, and the total production to the
end of 1945 was 2,%35 tons~valued at £8,071. The material was
depoaited on an irregular surface of weatharad basalt and underlies
a later basalt flow not less than 25 feet in thlckness. It was
estimated (1946) that about 2,000 tons of diatomite were avallable
for extraction at the present workings.

KAOLIN :

An lmportant deposlt of kaolin is being mined at Epsom,
4 miles north of Bendigo, and the production during 1945 amounted
to 1,206 tons valued at £211.

PHOSFPHATES :

Phﬁsphatic rock was obtained for some years from Pnﬁsghata
Hill, Mensfield, where 1t 1s associated with certs snd slates, e
production from 1916 to 1926 amounted to about 16,000 tons, but

the processed material obtalned from it was inﬂarior to super-
phosphate and was not entirely satisfactory.

BUILDING STONES 3

Granites sultable for use as bullding facings and for
other purposes have besen gquarried at Wangaratta, Trawood and
Hareourt, the grey stone from the latter locality being very popular
ITn Helbourne for monumental and general ornamental work.
Wangaratta granite 1is a dark reddlsh stone and the Trawool granite
is grey with large phenocry@ta of felspar.

III. SECTION B.

(a) Geology and ?hysiography

With the exception of small granitic and Older Palasozolce
inliers in the neilghbourhood of Echuca, Swan Hillsand Murray Bridge,
the surface deposits in Sectlion B consist of estuarine, lacustrine
or fluviatile sands, elays and alluvium of Pleistocene to Recent
age, Easterly of a line through Swan H{ill the surface beds form a
comparatively thin veneer over FPalaeozolc bedroeck ( the submerged
northern continuation of the complex discussed in Section A), whilst
to the west of Swan Hill they overlle marine limestones, marl and
clay which in turn rest on lacustrine ligneous clays of Lowsr
Tertiary sge. The limestones were deposited in a broad bight which
extended in Miocene and Pllocene times from the vicinity of
Eyre's Peninsula in the weat to Swan H11ll in the east ("The Murray
Gulf") and their existence over a very wide area has been proved
by borss and by outcerops along the Murray cliffs from Overland
Corner to near Murrsy Bridge. Sedimemtation in the Murray Gulfl
continued until late Pliocene times, wheu major movements of uplift
led to the draining of the gulf and establishment of the coast
line nearer its present position. The total bthickness of post-
Palasozoic sediments may be about 1,500 feet. A layer of Impervious
clays overlylng the limestones has proved an effectlve seal, and
limegtonss are now the principal eaquifer in the Mallee artesian
and sub-arteslan basin,
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North of the Murray the area is almost uniformly flat,
with shallow depressions represeniing abandoned stream channels
scattered falrly wldely over the broad flood plains of the main
tributaries, the Murrumbldgee, Lachlen and Darling Rivers. These
streams and the Murray have reached an advanced stage of maturity
and pursue meandeérine courses within thelr flood plains., 3outh
of the Murray end west of the Avoca River, the Mallee country is
distinguished by the absence of flowing streams. Dralnage of this
area is Into depressions which receive water only after floods,
at other times the water being lost by downward percolation and
evaporation. The surface 1s gently undulating with broad ridges
and troughs trending in a north or north-westerly direction.
These corrugations are distinct frogp the wind blown dunes whlch
characterise the western part of the Mallee, and may possibly be
due to faulting and warping in the Palaeozole bedrock on which
the Tertiary and post~Tertiary beds wsre deposited.

(b) M¥Minersal Resoureces

GYPEUM.

Gypsum 1s the most important mineral in this section,
in which 1t has a wide~sprsed distribution, The deposlits are
all at the surface, having been formed by evaporstion of gypsecus
solutions under seml-arid climatlec conditions, 1In some areas
the materiasl has been concentrated by wind action into dunes,
whilst elsewhere 1t remains in situ as a layer e’few inches to
several feet in thickness. ZAIthough thick beds of crystalline
gypsum do not occur within the Section, the deposlits which have
been worked have proved sultable for plaster making, cement
manufacture and agricultural purpcses, and are still being
exploited.

The Trida - (anoble district is the mcst important in
H.S.W, from the point of view of gypsum production, the total
recorded to the end of 1945 being 65,116 tons. Gypsum occurs
here as the impure earthy form gypsite, and the thickness of the
deposits range from a few inches up to 8 feet, the best material
being in the top 2 feet. At Beilpargerie, 2¢ wiles from Ivanhoe,
gypsite occcurs in three main deposits, Lhe largest being Up GO
5 feet thiek and containing materiasl assaying up to 89% gypsum.
The total rscorded procductiocn from 1924 to 1945 'is 35,705 tons.
In 1928 1t was estimated that the total amount avalilable In thse
three deposits was 2,500,000 tons. The largest outecrop of gypsite
in N.S.W, occurs in an area about 2% miles long by 1% miles wide
near Gypsum Palace, and it was estimated in 1928 that 3,000,000 tons
of gooa quallity material were avallabls, The remoteness of the
locality, however, has reduced the commercial importance of the
occurrence and no production has been recorded. From 3 to 5 feet
of gypsite occurs in low ridges In the (ol Gol district, and to the
end of 1945 the recorded production was 16,418 tons. The grade
is sultable for agricultural purposes.

Gypsum deposits are common in the Mallee country south
of the Murray from Renmark to Swan Hill, =nd commercial production
has been continuous at one locslity or another for nearly 50
years. The leading producing area is st Bolton, where the production
to the end of 1946 had reached 72,221 tons. Other districts which
have produced significant quantitles are Nowingl (69,000 tons),
Tempy (20,758 tons), Lake Boga (31,256 tona) Boort (26,202 tons)
~and waltehle (24,347 tons).

Flour gypsum and gypsite have been rscorded at Renmark,
Ingalta Siding, Lake Ronney, Cookes Plains and Bonney. 3ome OF
The material in Lvhese deposits 18 of consldersble purity and
quantities 1n sight are falrly good, but the high-grede easily
worked deposlts elsewhere in Jouth Austrelis reduce the commercial
value of those in the Lower Murray Valley and with the exception
of the Cooke's plains deposit, they have been exploited for local
agricultural needs only., Gypsum from Cooke's Plains has been used
in cement manufacture. /ll .o
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SALT 1@
Common sslt is obtained from the lake floors at Pink Lakes

where 1t is deposited ennually in laysrs up to 1% inches Im thlck-
ness, bul no production flgures are avallabls,

BUILDING STORES @

Limestones exposed on the banks of the river near Murra
Rridge, Jiemmark, Walkerie and Overland (orner sre gquarried Tor use
a3 & pbullding stone. They are compact and falrly uniform in
grain and have proved satligfectory in use. A large outerop of

red granlite nesar Muriay Bridge is belng quarried for use as an
ornanental selng stone, :

FIRECLAY :

& falr gquality {ireclsy occura in Tertiary clays overlylng
a seam of coal at Coorabin, where 1t is mined and most of the output
despatehed to victoria.

BOAL 3

Uoal of Permian agse ocsurs beneath Tertlary clays at
Coorabln. There are about 30 fest of cscal but only about 6 feet
T8 pelng worked, Boring end outcrops show thaet the basin has
limited areal extent, and as much of the coal 1s below water level
the pregent output ls very smsell, Hygroscople molsture averages
15% or higher, ash 18%, volatile hydrocarbons 2%, fixed carbon
42% end the calorific value ranges from 9,500 to 10,000 B.T.U.

The brown coal deposits at Moorlands lie outalde the
Murray Velley reglon but may have an lmportant dbesarlng on 1is
development. At present the known reserves of shallow cocal are
Insufficlent for any permanent industrisl development based on
open cut mining, but a drilling program 18 in progress to determine
the nature and extent of deeper coal.

IV, SEQTION C.

(&) Geology and Physiography

This sectlion lisa to the west of & line Joining Wurray
Bridge, Strathaldbyn and (oolwa and comprises the socuthern-most
part of the Mount Lofty Ranges. It forms & broad penineula between
gulf St. Vigent and the open sea (3outherrn Ucean), with the tip
of the peninsula at Cape Jervis. S

Crystalline gquartzltes, schiats snd limsstonsa of pre-
Cambrlan and Cawbrien sge form the "backbone™ of the area, with
lsolated outerops of granlte (of which the age is not stated,
but may be older than the granites of section A) at Vietor
Harbour and near Murray Bridgs. Permo~Carboniferous glaciation
led o the deposition of tillites and ssndstone over the higher
ground in part of the section end along the Inman and Hindmarsh
valleys.,

The topographlc rellel is mcderate, with the general
surfece level lylng between 800 fest to the south-esst and 1200
feet on the north-western [launk. Some points rise to 1400 and
1800 feaet above sea level. C(omparatively ahort stresms have cub
steep-slded valleys but the generel proflle of the hills is smooth
and rounded rether than angular. The movements whlch were
responsible for the sunkland of Gulf 8t. Vincent are vellsved
to have occurred from middle Flivcene to Flelstocene times.
These Included subasldence of the sunkland snd upllft of the
hlghlandes, the net sffect belng a differentlal movement amounting
to about 2,000 fest along s line spproximately coincldent with
the present coast of Gulf St. Vvincent. The present cycle of

erosion in the section was inlitlated by this movement.
FER)
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(p) Mineral Resources

Only a few minerals of minor Importance have bsen cbtalned

., this section, although the occcurrence of silver, lesad, zinec,

,éyper, bilsmuth, gold, and a few non metallic minsrals has bhésn
recorded. Small quantities of monazite and rutile have besan recovered
from beach sands at Normanville, and about 500 tons of copper ore
were mined in the Callington-kammantoo .district west of Murray Bridge.
Limestone is obteinéd at Rapid Bay and used as a flux in smelting
operations st whyalla, the output from the commencement of praduetion
in 1942 until 30th June, 1946 baing 680,617 tons.

V. PUTURE MINERAL PROSPECTS

The foregolng sections of this report will indicate that the
mineral resources of the Murray Valley Reglon have beesn of considerable
economic importance, but the fact cannot be sscaped that they are
a wastlng asset and that the future 1s therefore unlikely to be as
spectgcular as the past. The easily won deposits of metallic
minsrals sre exhsusted, asnd hope for meintenance of output now lies
in improvement of recovery methods and vigorous prospecting for new
fields or depesits.

A rise in gold production may be confldently expected over
the next few years as labour and materials become svailable and
some minss pass from the developmental to the production stage.
If estimates prove correct, the large dredge at Harrietville should
recover payable quantitles of gold for 15 or 20 years, wiallst 1t is
possible that a new fleld may be developed Tollowing thse discovery
of the Red Robin and other reefs neer Mt. Hotham. In the Wood's
point ~ @Gaffney's Creek area the two producing mines -~ the Morning
Star and A.1. Consolidated - appear to have years of profitable
lire ahead of tnem and may even expand production within the near
future. The Bendigo field has been a malnstay in the mining industry
for nearly a century and there 1s no rsason to suppose that a steady
output will not be maintalined for some time to come. 8Some companies
now in the developwental stage will doubtless become producers and
help to augment the total output of the field.

Significant production of antimony and tin concentrates may
be anticipated from Kevington, and the Ovens Valley respectively,
but there 1s little imm@&%a%e prospeet of the production of outher
metallic ores unless new discoveries are wmade.

The production of non-metallic minerals, which has been
expanding in recent years, wlll be gowverned by demand rather than
supply. The reglon lncludes deposlts of fluorspar, felspar, dlatomite,
kaolln, limestone and gypsum which are not exhausted by any meauns,
arnd from which useful produetion will continue.

Generally spsaking, it seeme likely that while industrial
technoloygy remains substantially ss it 1s at present, the mineral
lndustry of the region will not return to its former importance,
but will make a waeful contribution to the. ecdnomlc situation.
However, fthere 1s always the peasibility that nsw industrial
processes will bring hitherte unused minerals into prominence,
ag the achlevement of atomic fisslon has done for radlo-sctive
minerals, and advances of a similar nature may occur 1ln the future.
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