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R .. SUNNARY.

‘The mica mines in the Harts Range and Plenty River fields
are ‘small and ispolated. Vorkings are irre~ular and shallow,
seldom reaching 100 feet in denth., ‘o8t of those in the Harts
hﬁnae are’' very dlfflcalt of access. .

None of the 'mines have any ore reserves to speak of.
Hand plcklng of m1g' from crude ore is required either in the
. mine. or at the mine portal. Iliners do their own mica splitting,
Whlch to be ‘done, efPlclently, requires considerable skill.,

Mlnlng of the many errqtlc depos1ts has been hampered
- due to. a complete lack of survey plans., The Work has usually

ﬁ;'been done by small syndicates of Italians., More efficient
. mining methods could be employed by a company, but very few

- companiés could be persuaded to undertake operations owing in
+ large measure to uncertainties arising from the smallness and
e 1rrepu1ar1tv of mlnable concenuratlonu of valuable mica,
_ OW1nq to’ alleged lo% prices for the poorer classes of
‘'mica, miners are steadily leaving the area, Those that are
‘left do not seem imbued wWith any desiré to explore their -
holdings at depth Depth exploration, though, is warranted,
.‘but eqwlpment ‘and 1ncent1ve are 1ack1ng. -

INZRODUCTION

‘An examination was-made of many of the mines in the
Harts Range and Plenty River mica fields during the latter’
nportlon of 1951, in the company of ["essrs. G,F. Joklik and
-W querts. ”be work involved mine surveying and mapring.

_ A great deal of information of a general nature was
pbtained from “'r. Joklik, who has spent much time studying the.
rerional geology of the area and the mica deposits. The
observations here Pecorded in rerard to mininz are the erter s

' re8pons1b111ty. :

| LOCATICH A"D_ACCESS

[

_ The region is characterised by general inaccessibility,
poor roads and paucity of water and timber., The nearest mine
is oyer 100 miles fronm the railhead at Alice Sprlnrs.

_ ‘In the Harts Range the terrain is runged, Most of: the
~deposits are found in remote, inaccessible regions, At the
adgacent Plenty River field the deposits occur in soil covered,
fairly flat country with sparse outcrons. The vorkings in both
fields are small and scattered,- Very few of the mines occur
in close proximity to each other, :
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GECLOGY OF ‘I‘I—*E DEPOSI 8.

A, Geolosical Enviromment and Mineralogy.

Hica is found in pewmatites occurring in country rock
compcsed of highly metamorphic, crystalline schists and gneisses.
G.,F. Joklik considers that there is a ~eneral relationship

' betwWeen the variety of mica found in a rermatite and the type

of host rock, TFor example, the I'ount Riddock a™phibolite contains

no muscovite deposits, but many of biotite, “hereas the greatest

number of mica nines occur in the quartz—garnet—mica gneiss,
formation, It has also been suggested by lr. C.d, Sullivan
that bulges in some pegmatites may be due to alteration of

‘favourable beds, but this, in ‘the opinion of the writer, is far

from a proven fact

Commer01al muSCOV1te mica is obta ned from very coarse-
arained pegmatite bodies which mostly cut across the foliation
of the host rock. Farts of these bodies, though, may locally
conform.to foliation. however, not all dlscordant pegmatites,

by any means, yield economic mica. Those which do not are
fairly homopeneous in texture and not very coarse-grained,
Horeover, there -are bodies of peematitic material conformablé

- with schlstos1ty. Vihat 1ittle mica.they contain is not of

sufficient size to be of any value. These latter pegmatitic
bodles represent altered country rock, while the formation of
mica-bearing deposits has 1nvolved the introduction or intrusion
of forelgn materlal.

Dlscordgnt pecmatites'différ markedly in width and
persistence, In the mica-bearing bodies widths of 40 feet are
not uncommon, while the unproductlve ones seldom attain 10 feet

‘in width, Where the two types are .in juxtaposition there are
‘manifest certain other striking differences between them, The
. non-mica-bearing variety is characterised by comparatively
~uniform width, persistent strike and steep dip. The minable

permatites, on the other hand, are vabriable in orientation and
irregular in form. Other notable differences are the coarse
grain and irre~ularity of mineral compnosition of the latter
type and the presencé. in it of larse masses of quartz., These

.point’s of dissimilarity reflect probqble differerices in mode

of origin,

Zoning ‘of mineral constituents is cheracteristic of

‘minagble permatites. Zones may be predominantly of orthoclase

felspar, placioclase felspar, or gquartz, or various proportions
of thése minerals. -Border zones invariably are fine-grained

‘and graphic. in texture, llassive quartz, which is often developed,

comprises the innermost Zone or core. Enclosing the core are

. successive zones of varying composition, With or without commercial
book mica. . Mr, Joklik's studies in the field have led him to

the conclusion "that clear nica (the best variety) is more
generally a35001ated with quartz and plasioclase felspar than
Wlth potash felspar".

Economic mica. is often found between the core and hanging
wall border zone of pegmatites, although its exact position
with respect to individual zones varies in different bodies; how-

'ever the general distribution is clearly governed by zonal

struatures. Entire Zones in some pegmatites seem to have been
mined for nica, but other conmercxal deposits are confined to
certain Dortlons of 2Zones, -ica has occasionally been mined from
the footwall side of cores; that it is not found there more
often may be' due to 1nsufflclent exploration in the footwall,

Some irregular deposits heve multiple cores. In the Plenty
River field most of the worked deposits are associated witn
outcroppines quartz cores. Quartz rubble in that area indicates
the presence of underlyving pecmatite.
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One: pecullar feature thot still rPGVLPcs satisfactory
‘explanation, is.the nresence of cono .derable cuartz os an
1n$eqra1 paru of nermatmucs and its seoreity, oven absence,

“.in:ordinary vein form cuttin: LLLhnr permntite or country

rock. - Wherever quartz occ. vau a core its boundar: with the .
surrounding zZone is very uneven, si~resting irrerular
Peplacement. These characterlstlcs vhich differ from thos
cof quartz veinsg in metalliferous dlstr:cts ray e related
.not only. to mode of origin but also to dlfferenceu in uhe
nature of* fractures in which’ emplacement occurs.

“u

iB;: Structuve.

v Some of . the deposits examlned show clear evidence of shear
or. fracturc conﬁrols ‘at least in part. These apoear to be
malnly instrumental 1n the locallzatlon of pewmatltes alt bough
‘bedding exercises somé influence. There may also be othe&‘~
factors not yet recognized, " ’

In some instances, as in the Blackfellals Bones mine ,
the orientation of pegmatites can be correlated with the
orientation of minor structures in the adjacent country rock,
but this rule does not seem to be universal application.

Fissure veins with fairly resular strike and dip are

. characteristic of the bigrest mica mines, viz, the Spotted

Tiger and the Last Change. But the deposit with the best
developed shesr control, on both Hancingwall and Footwall, is
the Dinkum mine in the Plenty River field. Even the 1rreou1qr
peomatites, such as at the Oolgarinna and Caruso mines, have
rejular controls in certain sectlons. There occur a few
gently dippine veins of the "coal-seam" type, of which the

outstanding example is the Rex mine,

- There is some recularlty ‘in orlentutlon of the mica-
bearing pepmatites but it is doubtful if one could formulate
a fracture pattern, or natterns, to erbrace all of those in
the recion, A statistical. studyr indicotes that there are
several predominant directions oforientation. Thus the strike
line on Whlch the ~reatest number of deposits oceur is roughly
east and vwest (actually an average bearing of 1020). The
dip of these is usually steep south, but zentle dips to the

south aré also known., Other nroductlve trends are 1500, 18090,

and another ranging from 559 to 75°, Their dips are seldom
less than 450, However, there -are pepmatites-With these same
alienments that have not been mined for mica.

Commercial pernatites with two or more of the above strikes

IOCCur in seéveral mines e.ﬁ. the Dinkum and Delma,

In addition, there are a very few pipe-like dep031ts, such
as the Benstead mine, which have only been worked to very
shallo® depths, ' :

" EXTENSIONS OF DEPOSITS.

Some uncertainty exists in regard to extensions of known
mica shoots. This is perhaps due to lack of knowledre of the
real nature of the fractures and flexures in which pegmatites
have been emplaced. This knowledge is far greater in the case
of dormal igneous dykes and metalliferous deposits of vein-
or lode-type, anc¢ hence has proved of ereater 81d in the
eXploltatlon of such deposits,

In the case of the pesmatites of the Harts Range and Plenty
River insufficient work has been done on most mines to establish
definitely the directions in which the deposits extend to depth.
Tt has been contended that tre plunre, particularly in fissure
veins, seldom exceeds 360 and is ccnurolled by bedding and
foliation pitching across the fissures - but this hos not
been. established to the uaulsf’actlon of the vriter,
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The ¥ain Workings in the "histle Dugk mine rive probably the

only conclusive evidence of plunge in all the re~ion. There

the quartz core, and with it the commercial mica zones, rakes

at 459 to the east. In the Last Chance mine the miners have
followed dovn the mica shoots in such a way as to surgest a uniformly
flat plunge; likewise with the Billy Hughes mine. But penerally

it is difficult at present to determine the direction of downward
extension of the mica shoots, . except by more work uhderground.

It is even-more difficult to predict in the irreculsr pegmatites with
-muiltiple controls, Yorkings are comparatively shallow and

practically no Wan1ng has anywhere been attempted below present
bottom levels.,

%

The proauctlve permatlues are known to lens out laterally.
Tithout doubt they do so in denth as well., But there is no
reason to believe that the deposits Will not live dovn, With
en échelon repetitions. Lateral extensions may exist in some
instances, as is the case With non-producing permatites, with
which certaln sections of the Farts Range are well ribbed,

MINING,

Host mlnes have advqnced little beyond the prospectine stage
and merely represent enlargements of surface vorkings such as
cuts, trenches, etc, Very little systematic mining has been done,
due mostlv to +the irregular nature of the pegmqtlte bodies and
to the absence of survey plans, If miners vere provided with up-
to-date plans and sections, partlcularly of the irrepular deposits,
mining would be preatly aided and much wastef+l vork eliminated.
The advantaﬁes of such ners in aystematlslnn fr1iure operations

~are evident,

. The¢ Dinkum nine in the Plepty River field, represents about
the only worth-while attempt to carry out ﬂlnlng properly. The
work vas done by a company and was facilitated by the regular
dimensions of 'the peesmatite., Systematic work has been attempted
at the Central mine, eV1dent1y without much knowledge of the form

of the deposit and WlubOdt enourh ore to werrant the expenditure
- on dead work,

EXPLORATION

Some exploratlon at depth could be done with present
equipnent, but the mines. are nowhere near vell enough equipped
for mining below the water table. To Work the mountain mines
efflclcnuly it is necessary to. tackle them from adits at lower
horizons in view of the dcute tran5port and other difficulties
involved in the present set-ups. To do this a knowledge of the
plunge of the mica shoots is -essential. Some winzing and
intermediate work from bottom levels should supply the necessary

 informetions A desirable substitute,. or adjunct, vould be diamond

drlillng.

In no mine so far examined has any appqrent endeavour been

.- made to find another mica 'stioot bevond the conlines of knovwn
-shaoots. . A more enterprising policy Would reveal, as in metal

mining, that the shoots so far worked are not the only ones that
exist., Repetitions should be found dovn dip, Likewaese the hitherto
little-heeded surface ihdications in the 1mned1ate vicinity of

some mines could vell prove vorth investirating.
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S T eduure Puuure nroduculon of nica, nrosnectlnw for new
deposits, for vwkich there is scope, siould be encouraped Also,
‘present. and pagt producine mines hoald be explored at depth,
.and_along the strike vhere feasible.- It is considered that
eXbloratlon at ¢epth would yield the best results in the
‘shortest time, I8 this connection diamond drilling would be
*advantageous, except perheps in the case of very irrerular
dep031ts with indeterminable plungze. The use of the diamond
+4rill as a means of preliminary eXﬂlOPatlon is recommended in
such mines as the Rex Eastern Chief, Eldorado and other falrly
'Pegulﬂr deposits, The core WOuld be no criterion of grade,
.of -course, but, if a sulfficient thickness of pegmatite were
encountered and zoning 1nd1cated there would be warrant for
furth@r TOTK, :

. In mountaln mines adits clo°er to floors of valleys could
‘be put in, say, by companies with the resources {to undertake
the mr&parotory work reguired to facilitate mining and transport
of ore: and supplies. But it seems that with mia deposits it

. is not p0531ble to plan very far ghead, and, generally speaking
the uncertainties of mica mining and the uorkina conditions

. are not -such as to attract any company to atuempt to establish
-an efficient mining industry. Therefore, the only alternative
is tb encourare small groups or syndicates, such as those
“operating at present, with aid for mining at depth and for !
installation of better haulage facilities., Reasonably up-to-
date survey plans should be rrovided to guide developmenu and

general planning.

-

‘The miners on the fields appear to be lackine in conviction
abouu the deposlts continiing to denth, hether this is due
entlrely to fears about the expenses “involved, or to lack .of
eguipnent, or to éxpectation of Tovernment assistance, cannot
e dec1ded for dertain.  The absence of enternrise in any
miners is hdard to understand, and in this oase is.-put down as

Hdue nrlmarlly to lack of equlpment .

L Eanoratlon of anv sort will certainly lengiish without
the impetus of hicher mica prices. If the situation should
arise in the future where mica is urgently needed, then the

_ implementation of the above proposals will ensure that supplies
are Torthcomlng. . v .

R A
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