
465001

GEOCHEMICAL WORK ON FINDONS AREA

LYELL E.Z. EXPLORATIONS

57 - 170

----~ --



0-:,0 LYE~L .. 3.Z... EY T

465002

Memorandum to

.k. G. F. Hudspeth,
:.1:.nager ,

Lyell - E.Z. Explorations.

_.-l.6.t.u.Jul:r... . 1957

•

Attached is the report covering the geochemical work recently

completed y::l. Sz.mpey (Report GC6).

Geologist-in-Cr~rge.
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1. IiTi'RODuCTIO:T

(a) Back"round

_-l\.t.ll...JH.:I.Y.1..._...__..__ 195 7

Geochemic~l ~rospecting is the ~pplic_"ion of certGin rapid methods

of chemical analysis for the detection of very SEall amounts of some elem~nts

(say, lead, zinc and coppe~) which ~y be presc~t in the earth's crust.

These tecr.niques are COllinO~y used for the testine of suspected, but hidden,

reineralised zones, but it ~st be e~pr~sised tp~t ~eochemical prospecting is

but one technique of exploration end its best application bes been ~~e when

used in conjunctien with geophysics, and under strict geological control.

(b) Techniquee hv~ilable

Geochemical prospecting, as does geo hysics, presents several varied

techniques. The metal content c~n be determined from soils, stream sediments,

stream or lake waters or, less commonly, vegetation. However, recent work in
I

Canada and 3ngland shows tr~t gre~ter use is being made of SOils/stream sediments

rather tr~n stream/lake waters, or ve~tation.

Similarly, the method of takir~ the metal content of the sample into

solution can be varied according to the severity of chemical attack used:

F'
obvi~~sly the oore rigorous the att&ck the gre&ter the completeness of solution

of the metal content of the soils etc. ~he ,hree ~~in methods of attack are

co",?-red in Table I; colunn three is a breakdown of the distribution of the

metel content of a soil/stre_~ sediment, ~nd its availability to the method

•

de5cribca.. Column four shows the sen=i.ivity of the method.

~ .
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~'cchni'lue I thod of Attack l\vail~bility of Heavy Sensitivity Cost/Time of Bach
"Ictal Content of the Method Analysis

- I

A. Cold Tecbnique Cold, slightl~l A. Free !!letal ions. 2 p.p.m. LO;'lest cost,
acid Jolv.tiollS. B. If.otal ions loosely quickest method.
Usually' "total bcnded to clay.
mptals ll deter- C. Secondary oxides
m~l1ed (Pb + Zn or carbonates.
I- eu).

B.
~-15Hot Acid Technique Hot, acid A ~ B + C + p.p.n. .ledium cost,

solutions. D. l.~etal ions medium speed of
Usually indivi- tightly bonded analysis.
dual metals to clay.
determined (Ph.or ~. So.ne primc.ry
Zn or Cu) . oxides and

sulphides.

C. Fusion Tec}U1ique I'usion ",ith bi- II + B + C +D+ 15-20 p.p.m. Highest cost,
sulphate, solution ". All oxides and slo\'rest method.1>.

in hot acid. sulphides.
Individual metals. F. l\;etal silicateo

(
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Once tte =~~l is in solution the ~uantity is dete~mined by the use of

dithi~one according to the follewing reaction:

Eotal ..Jr Dit ~i.zone :~tal ~ithizor;te.

~e metal· dithizon<.te is coICT<l~"ci (pink - red) vrith the intensity of

the colour bearing a direct ,-rit~~etical relationship to the ~etal content.

Conse~uently, the metal concer.tration c<.n be ~eRciily est~ted by reference to a set

of stand.s.rds.

(c) GeneT,;:.l :Vise'.) ... ion of Tccr~iau.;

SO::-.e confusion r:i3-y ~rise ovc:~ the use 0:: the ter::l "total oetal".

Tne term "totz.llt refers to tho ext~ction of le:"d and zi~c c:.nd copper (i.e. "total

metals" as ag-d.inst "i.'ldividu... l oet",ls") and does not mean the IOa~ oetal content of

the sample.

A furthe!' feature worth empr.e.s:'Gin.:; here is ths. t this I1total metal"

content of the s~~~le, es dete__ined by ~ethod •.• , ~Y well be belo~ the content

of an individual metal as dete_~ined by ~et:.oc. B or C. l'his is obviously due

to the different Jr.et.~od of attack U3€:d. in e_c~. tech!::.ique which, as the severity

of attack incr~ses, draws upon increa~ing qu_r-tities of the ~et&llic content of

the sample.

Referrir~ to Tuble I again, it is an established fact tr~t the quantity

of metals extractable under each of the three methods do not bear a constant

relationship to e~ch other - this relatienship ~~y even vary within a single area of

seve~al hundred squc.re ",iles cltheugh not usually :oore than a factor of 5-

The re~sons for this are not clearly est~blished although they ~y obvi~asly be

related to any of the Y-~riable factors ill geochemical prospecting such as pH,

.grain size V&riation in s~nples, oXidation/reductio~potential or other fdctors

•

-

not yet eVLluated • Eoweve~, selvin this problem would mean research involving

,
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considerable time and expenditure snd as lonz as this variation is appreciated it

is a fe:J.ture which can be allo'"ed for in t~,e interpretation of results given by

different met~ods of analysis.

are given in Table 2.

TrJee e}~nples relevant to the above discussion

I

r I

II

I"'
III

~

I

-'-'

Sensitivity ..£!J!~!.hod B (10-15 p.p.m.)

~ Loosely bonded and freely
~availablemetal.

A .;. B ". C (Table I, column 3)

Tightly bonded metals

D .;. E (Table I, column 3)

In example I, no metals wrr~ld be detect~d undcr method B (~ot Acid extraction,

since the metal content is less than the sensitivity of the method. 1,ethod A

(cold, slightly acid) would sho~ results since the concentration of the loosely

bonded and freely avail~ble metals is above the sensitivity. L'l example II

method A would show no results whilst method B would, for the reverse reasoning as

r> in Example I.

In Example III both methods ~ and B would give detectable results.

2. DISCUSSION OF ~1...,_~U!P2S

The bisulphate fusion method (method Cf was used on only a few test

•

samples as it "as found it did not give any better results than the hot acid

extraction method 3.
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('- ) Findcns

The rcsul-cs from the ar.alytica.l I:!ethods __ L-nd B, as outlined by sampey,

indica.te that the motal content of the soils here correspoDd to the first histogram

in Table 2.

The ~:lo:r.s.lies are c4:-trew~ly shar-p c:...nd vGr~, low in ~lue and bear out t:..e

weak, restricted zone (6-9') of sulphide ~ineralisation which is kno~ at Findons.

There is no evidence on t,~ surface that the oiner'-lisation found in the :;ilin Trench,

at the south end of the prospect, connects up with that found in the north in the

.~dit; unfortur.ately "Cho sa.Gples at the t·.. O tra.verses (10220 and 102100 N) :which

co~l_ ._ve tented this point ware destroyed in ~ fi=e. However, takins each

exposure se~r~tely the ano=-lies a.re consistent with the knoan l~;-SE (525-3300
)

trend of ~ineralis_tion.

Findons ~as taken as a test area. for it was considered that if the very

weak mineralis~tion oould.be detected it would serve to indicate the sensitivity of

the technique.

(b) ?i!'xs.cles

It would ~p,?c;c.r frv:n the result:: outlined t!'.at the oet"l content of the

soils corresponds to the third type of histo8Tvm in Table 2.

The results do not plot a.t all well on a plan due to the low metal content

(i.e. 5 to 10 p.p.ro.) of so~e of the samples and the results can best be

a.ppreci""ted by studyir...; the gr'c:.pc. of e\,..ch tra..verse.

(i) Trc.verse 110150:.

The interpretation of these results in ter~3 of primary mineralisation is

•

~ske by the do~nhill contnmir~tion from the dump immediately to the west. However,

•

atte~pting ~o allow for this the rasult3 show t~t the miner~lis~tion is outlined by

Iftota..l :lctE..ls" and zinc with IUL1.ch poorer defil:ition by the I:lcre insoluble lead.

It is interesting to note t!'.at the lcac. peak is in front (i.e. nearer the orebody)

..

•
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tr~n the zinc peak, as wculd 00 expected fro~ the co~~rison of the solubilities of

the two metals. The displ"ceClent of the ",no=lies downhill is consistent with

the d01vnhill creep of the residual soil "nd is ~ co~on feature.

(ii) Tr"vorso 1l0}:,Or

The lttotct.l ruat[.lsll sho';'l a!} c.nc~ly of sim.ilar r.ature to that in 1IOISON,

but of a slightly weaker r~ture (8 p,p.m. as ab"inst 9-10 p.p.m.). Lead gives a

much clearor definition than in 110150l-:, v'ith a clear peak downhill from the

ore-"one, but it is of the same generul order of lregnitude. Zinc is inconsistent and

it would have been expected to have the s~me order of anomaly as 110150;or 1104503.

(iii) Trcverse 110?5C~

The samples fro:l this t~&-:a!."se \1e:-o t~ken from the bank of a creek and from

a different soil type in the southern por,ion of the line. It is obvious that the

traverse is bo.dly placed and it would have been better at 1l0250:r or 1l0275N. ~'he

inco~sistent results bELr a~t tha above obsGrv~tions ~nd this traverse is best

disreS"-rded.

(iv) Traverse 110450~

Lc.ch of tht1 three give £. v/ell !"'~~~::ed unoJI1::ily, ~guin with the lead peak

in front of the zinc peak. The result3 here ure ne2r-pBrfect and are practically

a text-book ex[;,mple of \';~t geocilemic.s.l profiles should. look like.

(v) ~rc.versG' 110500~'

The lack of any reliable dovrr,slope ano~ly is most likely due to the

pinching out of the ore-zone to the west.

(vi) Conclusions

The '"iOrk suffers fron the bck of adequE.te sample covera.ge: to be ideal

traverses should ~~ve been r~n from 110550N every 5G feet to 110000N. However,

•

..

disregardi~~ tr~verse 11035JN lor the r~sons alre~dy stated the remaini~~ work

obviously indic~tes the presence and the approxirr~te t_end of the main belt of

n.inerc.lisation.

b •

•
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hoars ~o direct relations2ip to the 3trc~t~ of miner~lisu~ion: this is some~~t

si:nila.r to t~e case in ecop\;rs':"co whe~8 tLe: Sl_..: c..r..d stre!lgth of b.n ano:r;;.-ly bears

no si~il~= direct relatic~=Cip.

3.

At both lc~~liti~s tte ~ork suffers trxGuch the l~ck.of adequate s~mple

ir~ivertar..tly d~:3trcyed in b. i'i:'e before \'~.t:-j were ar~lY8cd.. Also the renults in

det~il co rhc71 some incon3i::tenc~~~, ho·, <:.ve"J:', in b.road outline the work has definitely

indic_~e~ the prc3cr.ce ~n~ ~p~rox~~te tre~d of ~in~ralisationct both FL~dons and

Pin.YI~c las. The3e ~asalts ~rc of ~rticuL.r interc::t at 7indons ~here the

The results must ':le vle\7ed in the light of the proposed use of geochemistIJ'.

It is no~ i~tended to use it as ~ reBi~1~1 pros~acti~~ ~ool, airbor~e geophysics uill

provide Cl. fc..r mora efficient r.1Cthod of loct.ting a.reo.s of minert..lisation, but as a

.~eans of testir~ geonhysic_l ~no~lie8 ~~d i._vesti~tir~ rest=icted ar~s of, ~y, up

to 4 to 5 square miles throue~ soil, stre~~:1 uedi..":lc!:t Q.nd water testine, depending upor

the local circumcv_,.ces. ?r-L:...,.rily th&:1 it is to be used to distinguis betneen

geophysical anow~lie5 TIhich ~re due to miheralisation &nd those which are covered by

other is::. turcs such as urwi!'l8=al:'sed. falll:8, coat....ct effects, d:{kes and, in the case

of elect=c~gnetic ,;,;o=k, ert.phi t::.c s::e.:i..Js.

~de good use of geochcmic~l p~cG?ectinL ~t Z_~~~n whor_ very strong electromagnetic

anowalies did not give a co~respor-jinc &~0che~~cal a~CTaly. La ter work by drilling

•

or costeanin(; t.r::s su!,ported the geocheroical work in that the geophysical anomalies

were due to graphitic sh~les.

It is considered that the results of the present i.'1vestig-" tion indicate that

gaoche~ical prospcctir.c could be relied upon to oill a role as outli:1ed above.

"

•
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The list of equip~cnt in report GcG (4/6/1957) is to test approximately

1000 samples a week. Samples will have to be collected at 25 feet intervals in

traverses 50-150 feet a~~t. Ten t~lv0rses 50 feet apart rrith a line continuation

of 250 feet should be adequute for most ano~~lies. T••is is 300 samples. Not everJ

geopp~sic~l anomaly will require testi~z by g8oc:le~ietry but assuming at least t~o

are tested p~r week this, plus ~etestinG of p~~itive values, (all positives ~re

rechecked) gives an est_~te of 750 8~ffiplec per week. In audition, owing to

the extreme delay in the elivary of equi,-~ent to the ~estCoast a reasorAble stock

of spare equi~ent and chemicald must be c~rried. 7ne esti~ted cost of equipwent

and chemicals to treat 750 sa~ples per week is given in Table 3.

Eorrever, it must be emphasised th~t t~is estimate of 750 samples per week

may never be required. ~hiy asti ~te ~n only be accur~tely assessed if the

number and magnitude of geophysical anc~lic3 are kr.o~. It is anticipated that

tha first ~znetomete= ~csults will not be a~u~l~ble ~1til ~ovember of this year and

t~e first electromagnetic/radi~ctiveresults unt~l l&te February, 1958. Therefore,

to wait until these results are avail~ble would mean that the necessary equipment and

chamicals could not be collected toget~er in ti~e for the co~ing field season.

This would result in the loss of this tecl~.ique for the testing of geophysical

anooalies as the equip~cnt ~t present avuil~ble. at Rosebery, cen only test 150-180

8~ples per week.

....

•

Ceolozist-in-Charge .
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750 s~op1es per week for 12, 16 &nu 20 wce~ field se~son.

12 wee~ 16 week 20 week

:Field E'l.uip!cent ." 85 £ 100 r- na"-

Sieving Room Equip~cnt 67 67 67

Laboratory E'l.uip~ent 290 290 290

Laboratory Furniture 60 60 60

Chemicals 227 2~0 262

.,
729 £ 757 £ 789...

Labour Cost @ 5:100 per week 1200 160J 2000

TOti-.L: r- 1929 >: 2357 £ 2789

\
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