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Tl]e Occiirn^noe and f^cHluctloi^ of Gold.

liY AI.KItKH wool Mil tl .<!•:, '
. (J. S.. Mkm. In- r. M.Nisi. AMr Mkiam.! iicv.

In tlii^ p:ilKT 1 pnijioM- I.- dral with pnint,. of intrivM ihal Ikiw >lnu k inr in

llu- (;..kl fields of liuli;., Africa an.l Nuva S(,4ia. and ,i. ^^^^ ,h ,|naiiilanrr Willi liu-

lUlcr is very short I l)Ut forward luv views with considL-ralili: dillideiu r. trusting that

(HhLTnKMiihcrsvvith lar-ri^-.tvr cxpLTkmv of this I V(.vii;.xN will n..l hesitate to (•nlR-ise

and lAplaintlie errors 1 fill into, lor in my o|.inioii, it is the discussion aia, not tlie

paper that i-diicates.

I'lir suhiect Cold has u fascination fore very one and if termed the '• root (.1 all

evil" is decukdlv a l.lcssin}i to civili/atioii when jiroperly employed. Cold is I

believe, the only mineral for which a market is always ready, and is llic standard l.y

whi<'h all prixlucts are valued.

\hhou-h (lold occurs usually in vcrv small (iiiantities compared with other

metals, it is pmhaMv one of the widest distributed, as traces of Cold are found almost

cveryw-here, but not ireiierally in jKiyable (|nantities.

Mv experience in different c-.)Uiitrie> has shown that the profitable working; of

Cold doci mU iur,-^.s,!n/v h'llo:.' the rxistciuv of the metal in payable ijuantities. and

I therefore jiropose to point out in this paper -ome of the causes ol tailure.

This Kiiiij; of metals occurs. in three forms as lollows:

1. In veins of i] .it/, or other haril substance embedded in the matrix.

2. .\s>ociated with sulphurcts of Iron. ( 'opi-cr. Lead. Klc. either chemically

combined or otherwise.

-, In alluvial, that is in the detritus formed by the erosion ofauriferous rocks

from action of weather, sun and atmosphere, by whic'h the particles of -old have been

liberated, and owin- to specific gravity, the lighter -rain, ol -round or powdered rock

are carried away, leaving the heavier mineral near the original source. 1 do not purpose

entertaining the disiniled ([iiestinn of Nuggets, as their origin i> practically ihe.ireiieal.

These three occurrences of gold are far loo extensive to be de.ilt with in one

paper, and I will therefore confine myself to the first, or occurreiu e in (Juart/ and

other hard silicious matrix.





Allhnii^h (iiu' comiinKilly hiiir-. lli.il pild mciirs in mhih' lurliciilar distr ',

III '|uilr ;i iliUrrrnt w.iy I'nim jiiiy i.tlur country, my fXinrii'iKV triids Id pnn •

ilu.i,'

/'nir/iui/Zy llicsaim- /mu's ,</ Xotiiir Koviin iin'districls in (liflcroiit imrts .it ilic \ orld!
.ind I li.i\r Inniid prMciicnl knuwU-d.iic in anv<mfcniMttrv pn.ws imahial.if in nrw
Ill-Ids,

'I'hr miiur hnwrwr. u\»>\ .Apoi i,, lind /,-,-,?/ ,/iiira,/,risfics and |>n,liai)l\ no
two disin.tN haw tile sanio. hut if i)arallrl uin. ofciuart/, oLvurinj,' in idiMiticallv tlw
same torinaiion and iyin;,' only a Iru- fcri apan. diflVr so nuirolv'not onlv in vicid
ol 1,'old, lait a. lually in the nat'iir o| mairix. nc mav rcasonahlv c.vpfct wry givat
diffcivnr.-, in two distri.ts iiiousands ol mil..^ apart, and to sum 'up I wish toVoiuvy
iIk' proi.ahhity that gol'l "(curs in wins of ,|iian/ in all rountri^s. lolhming ct-rtain
lawsol Xatiirr, affi'ciudl.yrcrtain local ( liaractciistics ami thai die dilTm/ncu in yield
ol f.vo paiall"! veins m similiar lormation lends to jirove diat our knowledge of the
ori;;in ol ^old is e\cn to tlav \cr\ linuled.

A visitor lo Xov.i Scotia hears a ,t;r. at deal al.oul the Ami. linal , or Anticline)
Ani;ulars etc.. hut does the Anticline alTei t the richness of the ore or do the veins near-
est this point proNc richer than those larther awav? I think ue must Ir.ok further for
the cause ol rich streaks or deposits.

".\n,L;ulars" is a -;ood local n.iine lor the ni rous \eins, strin.i^s or droppers
ol <|Uart/ that lall mlo au<l in some c.is,s cross the true or formation veins or leads.
Ihese small an-iil.Us ar,- not conrmed to .\o\a Scotia hut are ^eiu-iallv toun.l in all
(.ountries under the name of Iveders. whi.'hhave lc-cl„d ihe '. . ,iini, ^ ,.„k ..iH.in.
eral matter and led them to the .Mother or r'ormation veiiis.

.Ml An-ulars however do not hrin.u in a deposit of -old and therefore <ertain
.\n-ulars must have special adv.mtaties. if these are ,r„/h{hv onlv source for intro
duction ot -old, which then I can not .iKiVcvl.h. Oummn ihc' miire ahsenc.^ of
a system ol <'ross ciiltin.^ in s,nl,,l ground l.elnu. hllleis kimu „ of par.illel veins
except Irom surlacc indications ni.i.h arc iisu.illv mosl drcpluc hnl I think it

prohahle that it will 1„: louiid manv of these .ui-iilais are meielv slrin-s ol .luart/
conne.tm- two parallel veins. .\n,i;ul,ns do not alu.ivs terminat;' on contact with
I'orm.ition veins hiii p,,.s cle.ir throu-h ami continue on the opposite side or thev
may

, ,.ininue parallel will, the vein for several feel and lh,n (Toss over in these
•
•ases tney should,

1 dnnk, he called '•
( 'loss ( -our..,- ,ind llus- . n.ss ,.,.,,rs,.s ,/o in

my opinion play a verv c,,.,s,derale p,n-| in the oceurivnce ol -,,ld, and I h.ive tound
hy experience the m-arer ihe cross cnir.se appmaehes to a parallel with the true vein
the richer the di po,,it oi miiier.il m, liter.

In the .Monta-u district the -old ••CluK.s ,,r Stiv.iks- i„„;,llv oc, ur from 200'
'

t.. 250 l,vt .iparl ,,n.l <lip to the west at an an.ule of 4,," to 4V' ,ind the irre-ularitv in-
dicates that the "Chutes- owe their ori-in to soinethin- •m.iie than .\n-ul.ns or
( ross courses.

[fit isa<knowled-e<l that ihe pre. ipitalion of -old and netals is ,MUsed h\
certain laws ot nature, an.l not hy ch,,n,v, tlu n'we have reason lo e\pe<-- that the
same laws have placed the -old in Nova .Sc.ui 1 mines tliat o,-, asi.,ned the de|H,sii
111 other countries.
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I'lu' folldwiiiji will illn

in ••( 'luiUs" or "SlnMks'

All smII , I. hint ili.it nrigiiKiliv tlu rdnu.uinii c

Mr.lt.' nlK' imnrv liuu ,i:nl,l m.u li.iS' I-"" .l.i.nMlc.l

I Sl.ito .iiul t,)ii.irl/ik' w.i> II 1 .1

LtUT ill 'nlution. now it tul-ow. th.it this nun, ...1 iii.ilt.r woiihl In- |„v, ipil. tod

provi.lr.l <vrlain loivi^in .•l.m.„K vur. iiitioduiv.l, ..iv lor uiM.ini v. .nin, mk

(•t;llilc 111. liter.

,„v:in .-.irricilin ,n„i|.:,ritivvly iMr.ilM Ini.^ Lv .iinvnt-.. thy ^^"^;'- '"'
^^' V '

;

,

ii,H, „1 .cavv.v.l iK-iai cntirclv <-!r.ir olloivipi .ulMtaiuv. Pi. npii.a.m, ol mnu al

a
..,

' wui iK- l.r „x^..-ron tin. Iin. o,' ..iwc.d or lor.i.n -'•;>-;-'
-l,;;;^;^-

,.|r,.r « U.r Thi, illuMr.ition nuiviv .howsthr ,,o>mI.1c tla-orv ot (.old |).|.omIs in

Ita^Ik^ l.vv..,..al,;.. .H-otlur ni i„>-r larricd in paralld Hiu--. l-V airr.m-, osvr tlu-

newly dcpoMtVd nind> mi,. , . murrtrd into -,l,itrsan<l .|n.irt/iti-..

hUiTrslin- as thr 111. orv of lorination iii.iv lu. 1
propoM- ...nrniiru; uiyM-H to

th. pn„ti.-,d aiui pn.nial.l.- M.I.- ofpiM mim,,... that i- lollouinf; an-l vxtra.tm^ to

lliL' j^r.'.itrsi ad\am:i;4.' this vahi.ililf iiiclal.

In ••oiniiun. in^! .niiimK o|HTat,..ns the Imi^iiuti- > lit>t w..rk i-- to wav tlu.r

.H„hlv i 1p..-t his ,r..im.l l..r,uin, as nn..-h a, possible his d.nVrcn, ea.ls an.l carni-n;

where uold lias 1,een touiul l.v lonner ..wners. making .aivlu notes olpasi resti Us

t .1 './h in all piohal.i'i.v n , Uu, ae.-.nints will enlir.ly a.ree) iuit. Iron, his n.-tes lu-

Ini I,: ,\Ac to' m.ike .1 rou.li pl.n. a.id lonii sonu- lair i.lea where ,uoUUna v
he e.v

,„.ete.l lielon. With lhl> knowkduc he loeates ih,^ position ot hw tirst attack 1a

\,iu itposs,l,i,, ,t n..t :.v Main Shalt, sel.'etin.u .> l"'sili"" as .•oiueiiunl as pos.il.l,

U. the \lill Sit.-, whi.-h slunil.l be .hos.-n well .ihov.- ihe Hal Kr.miul, so thit no iron

hie will ...-eur in the fuuire tVon, Tailnius, As the iii.nn weirknigs an. inill sit.; lorn,

tlu- .entr.- ol all Intur.- operations. t.,o iii.i.h e.ne .aniiot he .^Mveii to he selection .,!

i nl-u-.- whi. h ..if.rs th.- .^'r.-at.-st raiilili.-s |..r pennaiieiU works, as the i-ast proves.

'Mme'.rs ,.li,-„ U,-vi to i.,ok alu.al to ,lu- tutu,.-, «he., th.- iiiine re.iuiremenls may

assume very gr.-at pi-oportions and inste.id n\ ad.liii.u U> the ..n^mal works, a./mV/

i/<ir/ has to he made on a iiior.- suitable sit.-.

riK- -.Norks sh.Hil.l be l.ii.l oni ,.r,\:i/M/h- with .i m-" l" tulniv
.
-.ntin.^.n. i.s

an,ltheplano|-op..rat,.,iiseanie.l..ut bv,leuiv,ssv.„-,n,„i.alb as luiuls will pemiil.

Above all things the re.kl.ss .-utlmg up ol the s,„i ..v bv what .n'e terine. rial sluitls

should be avoided, as tlu-se be.-ome res.|-^.M,. i. li wat./ ,:nd ,l...Hltl,e tntiire

workings ne.-essitatiii,g e.istly pumping m,,. Imu , v. .,,,.1 on. v the aiis.huMi.is work

is done, it ean never be repaired.

1! iviiv l.iia 1 dv- Main Shalt, tlu- manager shoiilil <ie.-i.l.- t.i sink .i ,
.-rt.im

,K.,,il, s,v' i^o"!\-,t . . ast level and sU-.,.lilv .-nntmue t., th,s depth, no matter what

ri.-h roek ism.t. th. :•' :d will n(,t run aw.iy, and .an b.- t,,r m ae . lu-.iply r.iis.-.l Us

,,vei-han.l sloping Ironi lulow. than iVoni the svstem ..I bmn.-.Mng .)r uii.lerl,.,ii<l

stuping so .-.immon in tlu- !'ro\ini-i-.

I verv siron-lv a.lvis.- l.HJowitm th. vain.- of t.u- i"' k i.a-.s.d thnuiuh by s.iv

inur "the drillings," 'the miners being supjilied with marked ims lor this purp..s.^- and it

should b.- the i-oreman's business to see these are delivered regularly to the .Manager

who shoul.l p.iii th.-,„ olTand enter result in a book kept foi that purpose. Many

rich deposits ha\>- be.n l-und bv this meth.id when th.- uol.l ...-.-urred too tmely dis-

tributed to b.- visibk- and w.iiil.rp.issibly ,,lheruise Ikin. b.(-n overlooked.

i
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: :!. ,i:-' „r,l:hi..i..n. ,. sh.n.hl I.. u,.,l . lUli.mVv oth.rwis. ,. uall 1, lluurecl

, I .|,|,.,|i,.l nu,„nt.. 111. plat., an.l prnl.al.ly a «<.:.il .l.al w.ll pass away ,nhH he

,;;;;;„,!. a' H i> hn,n,l Ihunvll .nii.kMlv.r will .,0, r.adilv r.n.un on th. .upp.r plat..

In .IS. of i.,va>. an.l nil-.ttui^j int.- the I...N will. ih. quart/ it is a.lM..N.

,„ „„,,;iu,v...in,n;in -ausli.- s.Kh ev.ry lev huurs, a. tlus .hs.olv.s the grease and

k.i-p-' till' insitl. swi'.t. ,

, r- ...v milwiih cous.—Dhla suvl wir. s.r.en with looc hol.^ ji.r squaa

;;;;;'
;'::/,::';:.:'':;;: .h.^..i.i i^ s.. hn.,y dis..n,inat,..i. that -- 1>.> -;^ -,.

I!' 'hn- luit t!w .apa-hv nUhr null .. naturallv r..lu..-.l with ^\v small., m.sh.

Th. luilp as .,>l..>li>'l 'I'nai^h th. MT..n. ta!U .m a plai. 10 in.Oi.s wide in-

,,„„.d
1'

n Is h. liatt.rv, wul, a pit.'h ..f . uu .0 .-r ,
_• and ,. ,hu. .luv,-t..l n^c

, pl.s.;|-M.^ with a thir.1 ,>n. 1-''- '-i"- T ".'";
1 i !

nv ulkMv.r V .h.d owr. ami thus pn.t..-t th. ,.iat. wlu.h .houl. 1). 4 t..t ..ng

^ h w . n > 1 1-v, th. upp.r on. -Inly h.in;; Idled with .pn.kMlv.r. tr.-m here

;h;.';iu;::;,:ile...v.ra-,..on,l ,.lau. 4 l-t l.-n, and then ,. . aulu,-..d to th. ...V

.-.ntratiir.

\l,h,ni,h ih.r. ar. nuuienn.s patents h.r ..m.ent^ratin^ tliev :uv "^''^^'ly

J;;'^

..MK.nM;..an.ror,.n ,l..id.dlv .•.,m,.li.at..l. and I hnd the ..Id tash,.,ned stra,«lU

1

I



iliniw Austr.ili.iii |>rr<u.ssi()n t.ilik' iiiiittt i

ilic.i>' '(iii^iini linn li\ tl'" miitr iMr|ifnii I

II . 111(1 liiH thf great advantage ol

I iii-> I iinciiKr.itiir riiri-.i«.|i ol .1 Milidly hiiilt vvixhU'm t.ilili' suiiic H tcft lim^;

«illi Iwi) (livi><i<inM. Thf rir>t with a <i»|i|K'r pl.itf M-i at a Idw aii^li' nay 45 <ltKrit>

i.H iiK l)i> liiii)i (n)in whii li will) a risi- ot t'j itx lu's in j" 6" is limit tiu- tloor iip

wliii 1) till' i»ri' niiot aMi'iHJ. I'ln- Iowit hall ol tin- t.\\)\v \> siiniliar. Thi^s l.ilik' i>

hiiDn Ity four stroiiK ''"<>" '•riii'« ii'id is Id-Id riniily against a himipinn I»Iim k hv a [luwirlul

".prill},', with a liililc I am llif lalili' is pusluij inrward aliuiit oin' im h to lie pnssid
bark liy ihr spniiji wluii Irtc of cam, trom 1X0 to j.jo times 1 miiiutf.

i'lu' jar Datm.illy sittlcs till luaw p^lll^^ tlu' ligliiir s.iiid pa-.siii^ oil with

till' watiT. Any strayiiiK pirti<li's ot yuld or amalgam an; caught on the coppi-r platt'.

while lloiirL'<l i|ui(k silver is ag.tin nniti'fi hy the < ontinuous .ictioii. Tlu' mai hinr

ia cipalilf (it t, iking 5 to 7 Ions every ^4 hours. I'lie tiinccntrati's are removed wilh a

MM. ill sIkimI liy the aiiK.lg.uii.i.iir wluii iii cessary.

\ t'rci|iieiit loss of gold iiciiir- Iroiii iisuil; (hi iiuicli w.ilrr ii\ r ilic ililr^,

thcrr should only li. tust (.iiiugli to 111. ikc the black s.iiid ami pvriics drag aloiiu

withoill ;ictii,illv silling.

I'l.iti-. should 1k' ihis-.cil cvriN loiir Imurs, .md .it th.ii liiiic llic b,itl(i\ .iiul

u.itcr should be stopped, is .1 pirci' ot ani.ilg.im otice moved is li.ible to be -.wcpt

away with a rush of water. In 'Iressing the |>lates, a very we.ik solution ofcy.iiiide

of pol.issjum may be used to remine any o\ide ofc(i|)pcr, but on no account should
,1 pi. lie lietoii(iie(| by the niki.il hand. .1 piece orch.imois leather should .ilu,i\s Ik

Used.

'I'he (|iiicksilvt'r in the ripples should be retorted once a month as retorted

([uicksilver has a greater at'tinitv for ihe fine particles of gol ! than that wliii h is

charged and the gold produced iVoiu retorting w 11 rep.iys the cost .iiid troiibli-.

The use of Sodium .\m.ilgam and Cy.mide is not to be (.•ncouraged. as both
arc very dangerous to the plates, and (|iiicksilver, unless thoroughly understood, but
a very small piece ol Sodium Amalgam say tlu.' si/e of a pea. may b" placed in each
ripple once or twici' a week to livi.n up the (iiiicksilver.

Samples of tailings should be dr.iwn e\crv hour, water and all, .md allowed
to settle, and lire assays should determine the diiU' loss of gold per ton.

.Ml details (jf .Vlillwork, such as siopages, length and cause, time (]uicksilver

intodiiced to mort.-irs. spl-ciI of stimips, delivcrv of ore. etc., should he regularly en
tered in the Mill bnnk. which ^Ir. '1 In- ^igmil .it end of shin b\- amalgamator. I!

these del, Ills are necessary, in an lii. unary ottice, surely they should be attended to

when a \ahiable mineral like gold is conceriud.

It is not possible to enter into the (luestion of the various chemical [irocesses

for treatment of concent r.iics in this paper, but I have found very effective results

from simply grinding them to a hue slime, more especially if they have been spread
out on tloors, and e.\|)ose(l to the action of the sun and weather for several months.
If a little salt is addetl, the material kept constantly moist and turned over once a
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^lTV considcnihlc proportion of the
wcL'k, (lfcoin|)osition is raiiidly affwtcd and a vi

"old is lihrniti'd on treatment and is rapidly al)sorl>i.-d i)y (|uicksilvcr.

In -rindinu, 1 hive found it advisahlu to add very liltlr water for some tune.

NO that tlu^.iuicksilvcr may permeate the very thick mud in minute j^lolniles which

however are nol in the lur'ni of lloured iiiereiirv ,ind \<> assist the process, 1 usually

add a little salt, caustic soda and cvamde. and after grinding for three or four Injurs

a stream of water is turned on and' carries off the slime to a percussion table, when

pvrites not sut'ficientlv ground is retaiiie<l. The qui.ksilvcr remains in the grinding

pan. which after the water is >yphoned ,>{f, is ready for a fresh charge of concentrates

say 5 or to i \vl.

My object in dwelling on the coii<eniralor and grinding i)rocess for treatment,

lies in th.' fact that both can be carried out on most of the 'v.ines in the Province at

low cost and are fliirlv eflective, but should practical bulk treatment prove the sul-

phurets to have that value, I believe they have, it will then be time lor the manager

to look about for a more effective and modern process.

lain in(lcl)tc(l to my iiartnor Vfr Liiei i^ .1 Hoy.l for tl.o plans accjinpanyhm this

paper and wliieli illiislrali' some of llu; (lucritiniis dealt with.








