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Abstract

THE general geology of the crosscut is described and the order of

formation of the geologic components therein is established Tl?é
distribution of zinc is noted : the analytical method employed is
outlined, and the significance of the results is discussed.

This paper contains the results of work undertaken primarily in
order to obtain experience in the application of geochemical methods
to the search for ore-bodics underground. It was also hoped that
useful information might be obtained concerning the nature of geo-
chemical anomalies in lode-bearing granite.

For a number of reasons (some of which were non-geological),
it was decided to carry out the work at the School Mine which is
situated near Beacon on the N.W. flank of the Permo-Carboniferous
Carn Menellis granite mass ; and the south crosscut, which is about
90 ft. below the surface, was selected as the most promising part o
study. It was, however, realised at the outset that the limited length
of the crosscut would probably preclude the collection of sufﬁaenty
data to establish a comprehensive picture of the distribution of any
given metal in the lode-bearing granite.

As the Main Lode, which occupies one 'Cnd of Ot
contains appreciable quantities of sphalerite it seemed 'mﬁer}fthan—
the adjacent country-rock might contain mgmﬁcantly hig seence o
background amounts of zinc which would indicate the Prelackin”-
the lode at points where direct mineralogical evidence ‘;V(tlflis metaDL
Consequently it was decided to study the distribution o

The course of the study was as follows :

1. Mapping the geologic components of the crossc
determining their mineralogical characteristics, etc.

2. Determining sampling points : sample collection
paration of samples for analysis.

3. Selecting a suitable analytical method.

4. Analysing the crosscut samples.

5. Determining the zinc background

6. Evaluating the combined geologic and ana

the crosscut,

ut and

and pre—

values of the local gramte.

Jytical results:

1. General Geology (see Plate 1.)

The crosscut is in granite which is inte
aplite dykes, joints, and hypothermal veins
in size and mineralogical characteristics.
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Granite . N
The unaltered granite of the crosscut 1s a gray porpl\ly‘n‘tx‘c
variety containing much' biotite mica. The fdspar phenp‘grysttz
which are about one inch in length, are for the nl()bs. part oricntate
with their long axes dipping at approximately 47° N.

Porphyry Dykes .

The most prominent feature in the east wall is a dark gray,
quartz-porphyry dyke which occurs at about 30 {t. from the cross-
cut entrance and branches at about 2 ft. from the floor. 1t splits into
three branches in the roof and these persist in thg wegt wall. The
Jargest is 2 ft. wide, whilst the other two vary in width from a
fraction of an inch to 2 in. and from 4 to 6 in., respectively. Within
these bodics the felspars are unorientated and the larger ones tend to
occur in aggregates. Small granite xenoliths are in evidence. The
porphyry is locally intersected by stringers containing tourmaline
and/or chlorite, and in some places the rock is tourmalinised in the
vicinity of the stringers. A small pocket of fluorite occurs in the
porphyry on the west wall.

Another dyke, which is mineralogically similar to the one
already described, is exposed at a few feet from the present working
face. It dips 50° S. and varies in thickness from about a 1 to
1} inches.

The dykes cut sharply across the felspars of the granite and are
doubtless true intrusives.

Abplites

Two tourmaline-aplite dykes, each about an inch wide, occur
near the entrance of the crosscut. The more regular one dips 78°S.E.
and has a strike of 025°. In this dyke the tourmaline consists of fine,
needle-like crystals disseminated throughout the body, but there is
all increased concentration on the hanging-wall side. In the other
dyke there is a much greater tendency for tourmaline aggregates to

&Crfgtrh?\fhlch are composed of crystals up to a quarter of an inch in

T ointing

The strikes and di . I .

ps of the predominant joints in the eranit
are as follows :—300°  dipn; o 5 jomnts 1n 8l e
and 075°, dipping 60° :Sfilpplng 84" N.E. ; 345°, dipping 85° N. :
dykegg?esg%gesaoé f)he Jtwo major joint systems of the porphyry
and 73° N W nd 025° and their dips are, respectively, 80° N.E.

Veins and Lodes

Throughout t
ow stringers 0

- he granite and porphyry numerous extremely

ccur which display considerable variation both in
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dip and strike. (The dips vary from 70¢
stringers consist ot quartz, together with tourmaline
and when the latter is present traces ol sphaderite DY 0180 oeren
ally be seen. Morcover, the crosscut also interseets '[1{.) ;)(CaS](.m‘
comparatively large veins oo- e Tollowing

S.oto 700 N) Thes
LHI(,[“'()]‘ chl .“0

. The Main Lode, which is situated at the cntranee of
crosscut, varies i width from an inch to 7 feot within the mir?\ e
has an average dip of 83°-90° S, and 4 mean strike of 070° ?Tagd
strike coincides with that of the major tin,‘copper lodés.of thls
district. ) ‘

The Tode consists essentially of chloritised granite

) ! : and containg
pyrite, chalcopyrite, arsenopyrite,

. Py fine-grained cassiterite, and large,
nregularly distributed agoregates of small dark sphalerite crystals.

Oxidation of the sulphide components is slight and may have
occurred largely during the phase of mining operations,

. Inthe west wall, at about the middle of the crosscut and
just to the north of the major porphyry dyke, a near-vertical vein
ocenrs which varies in width from a small fraction of an inch to
14 inches. This vein splits into two branches in the roof and these
persist to near the base of the cast wall where they again unite. The
vein is composed of quartz and a few small scattered crystals of
fluorite. No heavy-metal minerals are visible. The granite along
both sides of the vein is heavily chloritised for about 3 inches and
some of the adjacent felspars are pink.

. A quartz vein which is a quarter of an inch wide atid
bordered by chloritised granite intersects the porphyry dyke in 2
extreme end of the crosscut. On entering the dyke the ven!
deflected so that its dip approximates to that of the host.

Late Hematite-stained Fissures

A fairly flat hematite-stained fissure extends along
crosscut at 3 to 5 ft. above the floor. This fissure apphea o mences
within a few feet of the present working fapc but anot Qtr gf e orking.
there at a slightly higher horizon and persists to the limi

. . hich have
It is probable that these fissures are floor ]?Jui\itzvr.
served as passage-ways for supergene, iron-charge

most of the
rs to die out

Developmental History pumber of

Following the emplacement of the granitc & 0%/
porphyry ancgl aplite d}?kes were intruded. Sufseg)léinayjacent tg
tourmaline stringers were formed and locally t f‘ ﬁbssuriﬂg ecarrﬂs
these was somewhat tourmalinised. In due cpu,rhi, lising @ ‘taher
morc intense and the character of the ascc.ndm;,rc e, t0 Eby
changed so that stringers of quartz/chlorite wftz and bor cr}florﬁ'
with larger veins composed essentially of qli?;” °f highly © o
chloritised granite, and lodes consisting essenti }}’1alcrite: otc.)
ised granite in which cassiterite, chalcopyrite, SP
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per cent, solution of dithizone isrcea shaken With

Volumes f th
0.0025

~The results obtained we
logical section of the west s
4,

alue

?}fimum use of the results obtaineq by
_ € Crosscut it was necessary t i
the zinc background value of the ite L prescneg

some difficulty as a trye backgrou
analysing weathered outcropping
granite which conld be employed
dumps. The danger attendin
obvious ; and quarries in the area
only a few of the available quarries are situated on the same type of
granite as that of the School Mine. However, apparently fresh
granite was analysed from five sources and the results obtained were
as follows :(—

p.p.m. Zine
140
Bosleake Qy. (Carn Brea) ...............c..... 0
Martin’s Qy. (Carn Marth) ..o iio
Carnsew Qy. (Carn Menellis) ................

i 0
Trumpet Consols Dump (Carn Menellis) ... 11
Holman’s Qy. (Carn Menellis) ............ .S.(';hool ) fie and
(Holman’s Quarry is comparatively near the 1
situated on the same type of grfanilr’ii.flas b oon accepted as the upper
isi zZ
Provisionally 100 p.p.m. o
background limit.
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middle ‘z{l- tvzin and the hanging wall o

between this

‘o ’ wall—rock. . the
btained by analysing the “‘normal
Results obtar

inc 1 b
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\‘;;'aalnch increases ::Sk :gja,cent to the ore- revailed.
fissures inzjnthg ;rl;::ipitation' process
effective Z
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Iv low zinc valuces encountered between the
rse, due largely to the fact that fissures were
1eking which were more of less in direct contact with the source Qf
“1“ 111?110r"11i>im: agents, but the dykes may also have assisted 1n
‘th ping the \“11\11&, low by acting as barriers to zinc 1ons attemptnﬁg
keeping alues & 45 b : St

to migrate laterally from the high-zinc zones immediately to the

north and south.

The concentration pattern of zinc in the band of appreciably
hiqher»than»background values 1n th_c vicinity of §amplo pom.t 7 can
be satisfactorily explaincd by assuming thz}t the zinc there migrated
laterally from a pronounced fissure which i1s now representec} by the
marked chloritic stringer noted on the accompanying section (see
Plate 1). An alternative explanation may be offered by assuming
that the zonc was intersected by a scries of steeply-dipping micro-
fissures — all of which were in more-or-less direct contact with the
source of the ore-forming ‘‘solutions’”” — and which were initiated
contemporaneously with the marked chloritic stringer noted above,
but which were progressively less well-developed to the north and
south of this stringer and consequently permitted the passage of
progressively smaller amounts of zinc. (It is to be noted that vein
systems showing the fundamental characteristics postulated here are
not uncommon in Cornwall.)

The comparative
aplite dykes 13, of course,

The extremely high zinc values associated with the chloritic
granite-bordered quartz vein occurring in the middle of the crosscut
Is Interesting in that no sphalerite is visible either in the quartz or
in the adjacent altered granite (although it doubtless occurs in the

latter in a finely disseminated state and might be recognised in a
thin section).

4 It is likely that the reasons proposed to explain the marked
ecrease 1n zinc in the vicinity of the Main Lode apply equally well
to the similar phenomenon encountered here.

N tll;[els V:O;%p noting that‘ had-the crosscut been driven from S. to
o inte‘;:eat EShment of high zinc values in this vein, as soon as it
been ent cted, would strongly suggest that a belt of ground had

ered which might well contain economically important

deposits and . Lo Y :
crossent north\’;"?alildds.constltute strong justification for extending the

T .
immei?zt;n(’:]‘)alous zinc values occurring between the vein noted
migration an OV% and the major porphyry dyke must be due to the
Micro-fissures dsg sequent precipitation of zinc along a series of
uring the phase of hypogene mineralisation. Whether

€ zinc-bearing “‘solution’ 4 C
Whetl_ler it asce%d solution ascended directly into these fissures, or

d a fissur
Vel immed; ¢ € now represented by the marked quartz
e p%??}?;}y ‘tc()i tlll(e north and ha_ving been }I;artially impo?mded
certaip, Ty dyke descended into the micro-fissures, is un-
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. Results obtained p ]
et y analysmg the hematite-stained fissu
re

13 In the “‘normal’’ rock, may be due to slight, essentially north-

wards, movement along the fissure during the stage of supergene
activity.

General Conclusion

On account of the somewhat limited nature of the investigations
it is unwise to make more than a general and somewhat tentative
conclusion. It would appear, however, that although zinc may not
migrate far from a lode into the granite wall-rock, yet on account
of the fact that frequently a given lode is closely associated Wltg
numbers of subsidiary stringers — some of which were developge
contemporaneously with the lode — anomalous zinc values mz}; ;
encountered at very considerable distances from the malrll1 Seefore
mineralisation, and the establishment of these would, thereiore
facilitate the search for ore.
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MINING WITHOUT TEARBS -
ush,
Leading atomic scientist, Dr. Var(linse:l:; By 10 d v v
would discover ways of using z'ict]ongfea:arth o out the 1
mineral wealth from deep inside ” Org?;;

. ound’’. in livi
any men working undergr ralfl s from

d be able to £

And he went on, scientists woul ‘4o recover m

isms — tiny plants an , i :
;sea". : ' ;o Daily Mail, D€

‘ »’Ak C.S.M.s for globigerina?
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