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BALFOUR MINING FIELD

1. IBTRODUCTION ¢

The Balfour HMining Field was visited during the
latter part of June and the beginning of July to determine whether
any prospects justified the expenditure of a grant of £1,000 as
requested by the Circular Head Municipal Council. Over three weeks
viere spent on this investigation.

2. LOCATION AND 4CCES

.y

a4t the present day the only possible route is by
the old Couast road from Muarrawah. A road, which can be used by motor
cars connects Marrawah with the ferry service near the mouth of the
arthur River. From the <rthur River to Temma, about 16 miles apart,
the track although of reasonable grades, is unformed. The first
vart, towards the Sundown Creek 1s along the coastal sand dunes,
which are avoided by traveiling along the Sundown Beach whenever
conditlons are favourable. Beyond the Sundown Creek, the track is
ganerally over peat-covered, gently undulating ecountry which would
soon become impassable with heavy traffic, From Temms which was the
port for the district, a graded but, at present, very rough road runs
to Balfour. Part of the road is corduroy and where the pezt has been
stripped, depressions on the peneplaln have become water channels
cuasing either deep scouring of the wheel tracks or the formation of
long pools of appreciable depth. Some of the bridges and culverts
«re 1n urgent need of repalrs. The Temma pler can no longer be
used, so0 that the only mezns of transport is by road.

The back track from Roger River to Balfour is
impassable ws, apart from fallen timber and overgrowth, the Arthur
Hiver and Frankland River bridges have been destroyed by fire ar
flood.

Under winter conditions, the vehicular trip
from Marrawah to Balfour tukes at lezst three days. 4sg this distance
is wpproximutely 42 miles, some 1ldea of the difficulties of transport
on thls track can be realised.

3e

Reports on the Balfour Uining Field by L.K. Ward
(Geo. Surv. Report No. 1, 1910 and Geo. uurv, Bull. No. 10, 1911).
The above reports were written while active mining operations and
prospecting were belng undertaken in thils area. 4s most of the
workings ut the present day are inaccessible, Ward had better
facilities for assessidg the potentialities of most of the mining
properties than later investigators.

The only other investigation has been by (.J.
Henderson Jnr. (Typewritten Report 19/2/35 - Report on the Balfour
and Iuaterview River Tin Field), who described the mining operations
and prospects of the tin deposits as existing then.

4, PHYSIOGHAPHY ¢
Three major divisions ure noticeuble ¢ -
1. The coustal plaing
2 The uplifted peneplaing
3 The dissected plateau.

These wre observed successively guing ews5tWwards.
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1. The Coustal Plain -

This extends southward from the arthur Rlver.
It is characterised by the fringing belt of dunes along the coast
and inland by &« sudden rise to the uplifted peneplain., This rise
is also marked by a number of tree-covered basalt residuzls. The
present coustline has z succession of rocky capes separated fronm
each other by dune-flanked s.ndy beaches.

The ecoastal plain is covered by fine, white, sand.
Here and tnere protruding through this sand are isolzted rocky
masses which suggest the rocky capes and islands of former shore
lines.

2. The Uplifted Pene in -

This peneplain is marked on the west by the line
of basalt residuals and on the east side by the northerly extension
of the Norfolk Aange. Mount Belfour, probably the northern end of
this range, rises as « monadnock above this uplifted peneplain., A
similar momadnock but on a much smaller scale is the 1ittle
Frenchman iylng between the head .uters of the Nelson River and the
Little Eel Creeck.

The characteristic feutures of this physlegraphic
unit are § -

Tts flat nutures

Its geantle slope seawards;

Its parallel west-flowing consequent streams,
which «re, at present, entrenching themselves.
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apart from some stunted trees growing zlong the water courses
this peneplain is covered by low heath and button gruss.

In & few cuases, the streams rise beyond the
limits of this peneplain, e.g. Nelson River, Daisy Creek and the
Lagoon River to the south of thils Distriet. 1In these three cuses,
they probubly eaptured the headwuter of other streams rising in
the eustern slopes of the Norfolk Range.

3+ Ihe ares Eust of Balfour -

A succession of roughly parallel ridges trending
north~north-west with each succeeding ridge inecreasing in elevation
to the eust, charucterise the area ewcst of Baulfour. Our knowledge
cf this country is so scant that we have nothing further to add
beyond suggesting that 1t may be dissected plateau. The mining
field of Balfour is located zlong the junction of the last two
physiographic units. This junction is probably along the line of
dislocations whieh gave rise to the Balfour lodes at an earlier
period. Continued movements dlong the same lines of weakness have
left their imprint on the present physiography.

The lower part of the Frankland River 1s partly
along this line and the tributaries of this river extend into both
of the physiogruphjc units, so thxut the line of demsrcztlon between
these two units is not sharyply defined one.

Hount Fronkland is & monadnock, similar in type
to iMount Balfour, and is sepuTruted frow the latter by Tin Creek,
& tribatary of the Frankland River.
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5. GECLOGY:

Geological Succession

Plelstocene and Recent Sand Dunes and river zlluvium
J
Pliocene > Coastal sands
Al 111
j Newer Basalts
J\ t1 1

illocene Sub busaltic limestones
and gravels

Tertiary

(Hiatus)
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Epi-Devonian Intrusive Dykes and
detallogenic Kpoch
Uneconformity
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? Upper Silurian vest Coust Range

Conglomerzte series

Unconforaity
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Cambro=-0rdoviclan Bulfour Series

(1) Balfour Series. (Balfour Shales «nd Sandstones of
L.K. Ward)

This series forms the fundamental busement of
the whole district, wnd consists mainly of interbedded slates,
mudstones, grits and sandstones which are generally thinly-bedded
and are normally referred to as of Cambro-Ordovician apge. It is
folded with the main axial lines trending north-westerly. In places,
the folds are Bairly flat and pitches on the rolls of these are
undulating and often in opposite directions. Aareas of flat folds
rapidly alternate with ureus of sharp folding, which are accompanied
very often by minor crumpling. although there muy be some over-
folding, this is purely local in character.

The general sequence from the coast towards
Balfour is a regionally ascending one. The anticlinorium is
probably in the vicinity of Temma, while the synelinorium lies to
the east of Balfour.

Faulting, on a smzll scale, is very prevulent,
and faulted belts very often huve the guartz veins associated with
minor overfolds. This is generally true of the area which is ore-
bearing and where the dips are consistently steeper than is normally
the case, @.g. the area around Specimen Hill and around Balfour
itself. Incogruent cross folds are a marked structural feuture of
the Balfour synclinorium.




(2) West Coust Range Conglomerates ~

Isolated patches of conglomerates which ars
tentatively referred to the above, occur in the Tin Creek Valley,
They wre flat bedded und rest uneconformably on the upturned edges
of the palfour Series.

Lithologically similaur conglomeraztes form the
back~bone of Hount Frankland. These beds dip to the west at high
angles but toward the northern slopes of the mountain, there is
a sudden change of direction of strike from north to west.

Faulting is evident on the western sides of Frankland, wnd, as
traverses both north and south of the mcuntain failed to reveal

any trace of the conglomeraztes, tiiese must, in our opinion, which
differs from thet expressed by L.K. Ward, be regurded as forming
faulted blocks of West Coast Range conglomerates, In this districy,
apart from an occasionel basic dyke referred to the Epi-Devonian
igneous zctivity, there is = hiatus in the geologlicul sequence
following the above rocks. The next younzest rocks in the district
are of Tertiary and Guarternary age.

(3) The_sub-bugaltic lipestones and gruvels -

Underlying the basalts at Kaywood, L.K. Vard
records Polygoal limestone of Miccene zge near the headvuaters of
Little Bel Creek. & mile farther north, towaurds the Rebecca
Creek, another outcrop was located. It is thus likely that {he
limestones underlie the basalts in this ares.

At Balfour, grevels which wre lightly stannié-
erous underlie the busalt.

(4) Basalts -

: The busalts now form isolzted outcerops. 7TIwo
belts cun be recognised. The first 1s on the edge cf the coastal
rlain and extends south from the Rebecca Creek to the Dawson
Rivery the second consists of the two outcreps near Balfour town-
ship and the 1solated outcrop between the Nelson and Frankland
Kivers.

() Sznds and Alluvials -

The sands of the coastal plain are younger than
the basalts and are probably contemporaneous with the few alluvial
flats devekped along the rivers,

5. GEOLOGICAlL HISTORY 3

(1) beposition of the sediments which formed the slates
and sandstones of the Balfour Series. Then deformution and uplift
followed by erosion.

(2) Deposition of the %West Coast Runge conglomeratcs
followed by thelr deformztion which 1s accompanied by wvarious
igneous intrusions and the zccomanying mineralization.

(3) Long hiztus of which no record 1s preserved in
this wrea.

(4) uvents assoclated with Tertiury times,
(a) Form:tion of polyzo.l limestones, with
stanniferous gravels inland, 1f conditlons
wre favourable,

(b) Uplift of approximutely 200 feet and
accompanied by extravasion of basalt.
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(¢) wurosion reducing tre basalt to isolated
remnants concomitantly with the formution
of sands along the coast and of alluvium
along puarts of the drainage system and the
establishuent of isostatic egquillbrium.

6. ECONOMIC GiOLOGY 3
There are two types of ore occurrences s -

(1) Veins
(2) alluvial und detrital deposits.

(1) The Veins.

Two distinct types of veins zare distinguishable by
their mineral content.

(1) The copper veins;
(11) The tin-wolfrem veins.

(1) The Copper Veins

Ho informztion additlonal to thut avallable in
Geo. Surv, Bull. Ho. 10 can be given, as all mine ovenings are
now inaccessible. Plans of work since the above Bulletin was
published could not be obtained from official sources. although
some drilling hus been undertaken by private enterprises since
then, detuils are not{ avallsble.

There zre numerous exploratory workings
scattered over a wide area, along certain defined lines. The
axploratory work has been extensive rather than intensive and
forces one to the concluslon that the shoots of ore must be short
and not as continuous as indicated on L.K. Hard's map.

The Copper Reward Mine was the only one that
produced any quantity of ore, the Balfour Central HMines producing
a few hundred tons of ore. although the former had every facility
for mining «nd treating the ore, its life was limited.

Since the closing of the mine, some copper has
been produced by F.w. Emmerton, by precipitztion, from the mine
water of one of the adiis,

Since Ward's report, mining operations were
contlinued by R.C. Stieht with, Luke Williams as manager.

BALFOUR_COPPER
MUKRAY'S REWARD.
YEAR QUANTITY TONS ORE VALUE
£
1907 Nil -
1908 Nil -
1909 1207.25 14,793
1910 487,00 6,450
1911 2083.00 21,367
1912 1214,00 8,008
1913 947.00 4,557
1912 44..00 178
1915 25,00 200
1916 76.00 1,726
1917 93.75 980
6177400 38,259




CENTrAL BALFOUR

1911 197 tons Ore £1,473
1912 6 » 5
203 £1,478

The only other records zure ¢ =~

1929 2.06 tong metallic £156
1937 1.19 ¢ n 66
1941 0.562 » " 34

3.8122 " []] £256"

N —

!

Total production of copper has been 6,380 tons ors valued at
£59,737, and 3.812 tons metalllic copper valued aut £256, that is,
copper production has been worth £59,993.

(Figures indicate that the mine ceased production in 1917 although
reports stated that preparztions were belng made for the orecting
of a concentrating mill.)

(i1) Tin Wolfram Veins.

While the copper velns are confined to long
narrow belts and individual veins are slightly oblique to the general
strike of theenclosing tocks, the tin wolfram veins are restricted
to the one area which has Specimen Hill as the locus, and have no
definite parallelism of strike or dip. They are of insufficient
concentration to be regarded as a stock-work.

The dimensions of any one vein are too small
to De mined individually and the degree of concentration of the
veins 1s insufficient to warrant mining a«s a whole. Furthermore,
In the few attempts thuat have been made to mine the veins, opera-
tions have ceased when the pyritic zone was reached zt shallow
depths {Less than 20 fest.)

The slize of the veins c¢an be gauged from the
following facts. We did not observe and can find no record of any
veins whieh reached a width of twelve inches, while the vast majority
are but o few inches wide. The strikes of the veins are not constant
and although in some cases we observed velnlets developed from minor
fractures, the total amount of quartz along these veins is so small
that they cannot be mined profitably. The percentage of tin and
wolfram 1n the veins is not great, and no attempt was made to deter-
mine the aectual amount, owlng to the extremely erratic distribution
of the tin and wolfram content and the limited exposures. During
our visit, no veln was avallable for examlnation down to the
sulphide zone. It 1s recorded in Henderson's Typewritten Report
1934 that the tin content of a sample of the pyritie ore was 1.45
per cent. Operatlons always ceuased when this pyritic zone was
encountered, «nd there is no record of anyone attemtping to calcine
the pyritic ore.

The existence of sufficient pyritie ore, to
maintain even a small calelner, has not been proved.

wWhile parts of some of the velns contain an
admixture of tin and wolfram, in the majority of cases one or the
other predominztes, In the oxide zone, the veins are essentially
quartz with minor amounts of tin a«nd wolfram and lnsignificant
amounts of pyrite, chalcopyrite wund awrsenopyrite.




Zven the widest veins, up to ten and twelve inches,
show & marked thinning out latermally, and it is reasonable to
assume that simllar conditions will be met with in depth.

The presence of the sulphlde zone at such shallow
depth, together with the impersistence and narrowness of the veins
are the factors inhibiting the mining and systematle development
of the tin and wolfram veins.

(2) alluvial and Detrital Desposits t
Alluvial Deposits -

The very limited area countalning tin and wolfram
velns extending in the south from the Tinville area west across
Specimen H1ll to Cigar Hill, okinner's Flat in the west and a short
distance north of the Temma~Balfour road, has a most important
corcllary. Nobt eonly 1s the aliuvial tin confined to those streams
which traverse this wrea, but to that length of these sireams in
this area and for a short distancebelow.

The youthfulness of the topography militwutes
against the acecummulatlion of large alluvial deposits.

The alluvial deposlits are practicually confined
to the valley of Tin Creek and some of its tributaries. The
maximum depth of wash is nine to ten feet and it is reported that
only the bottom two feet 8ix inches 1s tin bearing. Furthermore
payable $in wash is confined to narrow gutters in these flats.

The runs of payable tin-bearling wash were zaslly
located by pot-hcling. The shallow depths of much of the alluvial,
the general flatness of these areas causing great difficulty in
talling disposal and the seaonal inadequacy of the water supply,
have all contributed to prevent any attempt to sluice these alluvial
deposits.,

The total yardage of tin-beuring wash avallable
for sluicing is not sufficient to warrant any scheme which invloves
aven the additional cost of resoration of the existing dams and
water races.

Detrital Deposits =~ |

The factors that delmit the area of alluvium are
also effective in the control of the distribution of the detrital
material.

The ftotal depth of these deposits is very small
and generally does not exceed two feet in thickness. KEven below
the exlisting races, only isolated areas have been ground-sluilced,
thus coneclusively proving that only portions of these deposits could
be profitably mined. above these races, smull areas have been worked
by sledging or barrowing to the races below. These richer patches
mark the outcrops of the rich veins.

In 1916, an attempt was made to mine the detrital
deposits in bulk. altogether, seven acres were ploughed, worked up
and scooped into the slulecing-races and then puddled. The following
year owing to the dry season a grogramme of dam construction for
water conservation was undertzken. In 1918, a ten~head stamper
buttery was in course of erection, for the purpose of treatlng
specimen tin obtained during slulcing operations, but this work was
never completed.

The low average tin content of the detrital
deposits and thelr shzllowness, offer no inducement to formulate a
scheme for large scale sluicing operations, particularly s water
cannot be brought to Specimen Hill at an effective elevation by
gravitation.

e




BALFOUR _TIN.

YEAR. QUANTITY. VALUE
£
1907 45 ) 54094
1908 3 ) 280
1909 3 Y Tons of 278
1910 Nil ) cncentrates. -
1911 " ) -
1912 " ) Total 167,0 -
1 A, u
1915 4, 5) = 116.9 tons "506
1916 26,93 ) metallic tin 3,310
191g 6.98 ) 1,132
191 1.71 ) 2,539
1919 6.25 ) 1,526
Z\LLIC .
1920 2.52 675
1921 0.60 103
1922 2.41 364
1923 1400 202
1929 1.22 243
1930 0.88 121
1931 0.30 32
1942 0.044 1
Tatal .. 125.8 £23,359
e e et
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although the presence of alluvial tin at Balfour had
been known since at least 1884, the copper lodes were not dis-
covered until 1901. For some years after, little progress was
made in prospeeting the distriet, but from about 1906, there
was a marked inerease in uetivity, reaching its maximum about
1909 and at that time practicully the whole urea had been taken
up under mineral leuses.

Maximom production of copper was reached in 1911 when
2280 tons of copper ore were sold fer £22,840. Of this, 2,083
tons valued at £21,367 wus produced by iurray's Rewzard.

after 1913, production declined rapidly.

In 1916-1917 there was « slight increase due to the
installation of & coneentrating plant. Since then the records
shot that less than four tons of metallie copper produced by
precipitation have been sold.

The graphs express very clearly the chlef facts
concerning this mineral field. Foremost among these is the close
relatlonship between the production of tin and copper. Thus the
production of tin reached 1ts peak in 1907 (when 45 tons of tin
concentrates valued at £5,094 were produced) just before the
comnencement of copper production. The remarkable pesak in copper
production in 1911, succeeding the apparent deciine in 1910, is
due to the bullding of a tramline from Balfour to Temma, and of
the construction of a jetty at Temma. In 1911, the ore was first
sent by the new route and inecluded some accumuiated stocks of
ore. During the years when copper was receiving most attention,
very little or none was given to tin. As the production of copper
was waning, that of tin inersased for a few years with a maximum
production of 20 tons for cne year, Since 1918 the yearly product-
ion of tin has been very low, while to all intents aznd purposes
the mining of copper ceused in 1917. The slight increase in
production before cessation of operations was due to the instal-
lation of the treutment plant. Reserves weres insufficlent to
keep this plant in operation. The graphs express in no uncertain
manner the rapld rise and fall of this mining fleld.

The alluvial and detrital tin deposits are of such
limited extent and low average content that they do not justify
any scheme which involves the additlonal cost of restoration of
even the existing water races and dams.

The tin~wolfram veins have never lent themselves to
systematlc mining, and are such that render difficult the
formulation of any scheme of testing «t depth.

The field is thus esssntlally one for small onerators.

The Circular Head Municipal Council, the applicants
for a grant of £1,000 for assistance to mining from Federal funds,
have no concrete proposal to offer as to how money should be

spent, and we are unuble to suggest any definite scheme of prospec-
ting or development that would justify the expenditure of that
amount of money with any hope of reasonable return.

D.E. Thomas,
GO VISR NME GEOLOGIST

Q+J. Henderson,

FIELD GEOLOGIST
Department of Mines,

tth September, 1943,




