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REPORT
ON THE

CHROME IRON ORE DEPOSITS IN THE EASTERNTOWNSHIPS. PROVINCE OF QUEBEC
BY

Fritz Cirkel, M.E.

INTKODUCTION.

since^mr^'i!^ '"'T'
'"

l'^'

^''"'"'*'°" " '=^'"'"« i-" ^''e in Canada

To-day we find entirel\- (Jifferent condition* Ti,^ i

ered on thp «ii..f.,oo 1,
"•

^""^ ^^nanwns.
,
1 lie deposits once dicov-

...» ;;,..» ..„„„,r;;;,tt:— ;: -;: :;-:-- .»-
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"* - "- ''» »" p-*.,

s.n,. will I,. „, imere , not ,J fi,
° '""", "'"' " " '"'l'^ «l--« "»

or i.,, n,,,i,„* >.<.u,j.T r:\;L..:^STr°'T'
'" '"' """"^

»n,l »,. .c.n,to,o.l tl,„mgh to.! nir, i
, °

,1 ,

"" " " '™"Sro,

h» ...„ vo,, ,li,,l™l^;'::l;;^;lr: ';, , ^in-'xirr' *"",

"

" ->." «n,. L i;;;::;: :;i':::;::,:,:;,::;™'™"'*
-'' «> •'» "Pi-"-..-

and *J:i;z;:f :;;::;iii;;;;-7;" "-t
™

;' ''"""' - "» »™""i™



("HAITER 1.

HISTORICAL.

The history of chrome iron ore c-oiiu>...n,.,.s with flu- discoverv of the ele

7"
:i!";"'"'-'-

.

T'^- ''''^- -- «ive„ for the .li.scovery of chron.iun.. 1 4and 1/9,
;
l.ut as it was .na.ie in r ranc-e, we n.ay reasonal.lv suppose that thisd screpaney .s ,iue t.. the fa-t ,ha, nearly all Fren-h s.-ientifi, ournals we

"

.uspe„.le. fron. 79:^ to 179S. When they resun.ed, son.e .f then, e eantedate, as n.u.h as four years. iM.rin, the laUer par, of the eigh e nthcentury the nnneral eroooite (Dana lead ehromate Pi! (VO,) was In leetof enta..s.n by num^- chen.ists, for the reason that it was kl.own t^Un a na foreign suhstanee. at that tin.e not elassified. In l-,i2, Lehni^nn h

"

jnter to HoufTon, "De nova nnnerae plnn.l.i speeie er;stalh:;r ^l ! "
descr Led a new nnneral from Sil.e.ia. In 17SG Lehn.ar.n analvsod it andfound tha t eontame.1 ehiefly lead, and that the - nunerahzer '

were

the heole I'olyte.-hn.que of I'ans, e.xan.ined tlie san.e n.ineral, an.l stated
1
at it contamed an .ntnnate mixture of iron, alumina, and lead ,,ero.xid,.

I he aeeount of tins work was published over the nan.e .Mae.,uart. a ohenustof repute, assooiate.l with \-auquelin in the investigations '

Previous to Vauquelin, Klaproth, a (lerman chetni.st. took up theproblem; but h.s results we,, anticipated by the di.scoverv of N'au e inPu
.
,c.a,on of Klap,.oth's w..rk was n.ade in a letter, whiW, the e i f(ells .Xnnalen- had asked of hi,n, and which stated that he had dis.solve,Nbena,. lead o.e ,n hyd.ociilo.ic aci.l, and after freeing the .solution fromlead chlonde ad saturated it with so.liun. carbonate'which p,.ci, tZ

Metalhckalk'^as,twascalled.
.Vs.nall..an,pleoftlus'',netallick,lk''U^^^^

.U.S doubtless, chronuc o.xide) he enclosed in his -etter. He al..o adds ,the had fused ,t on charcoal, with n,i,.„,cos,nic salt and with borax and l.egives also the charactei-istic l)eads lesuiting-'
In his chenucal dictiona,,-. under the caption Chnumu.n, Klapn.th

g yes a bm.f statcnent that he had suspecte<l the p,v..en<.e of a new n,' 1

sub.stance ,n the lead o,^. and that Vauquelin had anticii-ated h,s work
Xauqueiin experimented for a conside.able time with the new minendroco,te) an, he found that the sa.ne was a n.-.tivc crv.stallized .salt of khe ac,. of winch u.s easily ..duced to an oxide, whid, he believed to . vea net.alhc ba.sc. He sub....,ucntly reduce,! the oxi,le. i.soh.te,! the ,ne, Iand n, desc.-,bmg the cl,a,-acte,-istics of thi.s oletnent a,lop,e,l theehn.me. which since then has l,een a.Tepte.l in chemist.-v.

name

'

*'''^'n"m
"""*'"" ^PP«'-hi- «"Kion, V\

. (ilocn. Tr,,.,.. A,„. Inst. M F . V„,.

'('hcmi.schc Aiinal,'!!. Hclm.stmlt, 1798
Chrome, Ibid, p. 4S3.

\mt''i\,'Ti;i'-jsi:^L^mLsc^i. -itig^



''^' ^'""•'It'-^'letlu.nie-W.f January 19. 17!)s,ront.in.,nuvountof, In.

J'l
ant work, under the heading:' ••.Men...... sur uno nouvello s L •

•ta l"."e. ....ntenu dans le ploml, rouge do Siherie, et ,,u'o,. ,„.„p,.e d' .e

le il M,u,na„.e. an \I (iros)/' The author desnil.es n.inutelv the u ,k

iZZ^'u-JTv' ^'''^T"'«;""^
'"-"'^= '- --es that ^h-ihJL d

M>.ne of the ox.dos of chro.n.u.n. In another n.en.oi.e, pul.hshe.l in the s..,„evolun.e. ;au,,t,ehn detail, the n>ethod l,v which he isolated he ..^d.hronnun. "Le U Bru,.,ai,.e. a,. XI " (after the new era n.,,.n.en ed "itrt iFrend. revolufon) whieh eorrespond.s to November 4, 1797 and t i 1 .tomay he cons.dered as that of N-auqnelin'.s diseoverv of ch.-o.ni^nn
\ auquehn soon found that the salts of chro.nic arid, and espeeiallv the

thirrtT"'',''
'""*''"• '•'"""""" powe,.s. a fact whi.h

i „ tohnk hat these salts ....ght have .n^portant applications in the techni s

a«ord.ng to W Cdenn.- the only eommereial o.e of chron.iu.n as vet knowno .c,en..e was oeser.i.ed for the first ti.ne as, the n.ineral -chronuc // "
>

Meder, .n an article entitled
:
" Description of son.e new Russian Mmor Is

•:

Meder reported that the discovery of this o,. was n, de n r

o" the hank of a small river in that section of the countrv T .isore was analysed hy l',.ofessor Lowitz. who found in it T "omp!mn o chromtc acid, ...n, some s.lica, and alu.nina. It wa Zndthat the chrom.um contents in this .nineral we.-e so al.undan a "oe ext racte.l .n quantities for use as colouring .natter to 1 ,e applied n th a.-ts
>
fusmg a mixture of the powdered mineral and potash nitrate in

"p"
e ox.de was converted easily into ch,-omic a-.d. and finallv into pot s^nh.-o...ate, wh.ch. .n a eompa,-atively pure state, could be .separated bv X.om those parts of the ore-in.soluhle in that n.e..st.-u...... 'fhe .ext step n'^to feat .he yellow solution wi.h a n.ine.-al acid, whe.^ebv thepot™ dro-0 was con.pelled to yield to the acid one • of its potash' f , u" ^ :

r;.;;';;:;;;;;r'
''''-' '-- '-''> -^'- "> ^^--aiuzation ^;rz

in

,,^""^''7'''--^^»^'^'>- "f '•'"•o'ne iron o,e. contemporaneous with that ...aden the northern part of the C-als. was that made in the southe,.n v. t ofthe™ provnce. about .,n, Russian versts .lista..t f.^.n 4!n::^jl

ruJVv'^ T-"''""'
' ,''"''"''' ^•'»«™'^' analysed an ore f.'om the .... i.t-nent of \ ar I- ranee, and published the results under the title '

\n.dvse dueh^me de fer de la bastide de la Ca.-.ade.- The author hegil:: w^^':
' Ibid, p. tsj

3

1
-:SgeS^.AK- i-^Wlie3L-'5EI



.inT.n.on,i.,.,.,u..„„..i,:„:.;;:; :; ;, i:^::: ;;,

;"',

'-"r'^
^""^ "-^- "•

"•nnolv, un.ninil,. 1',- ,„.;,
'""

V '"'"'"'"'' '"^••'^''''•'ti"M.

"•"•'^'- ^ -v.-.y pn;:;:j: ,:,,; :!:r.;;:'''rr^'''^''^'''v''
^

-tho,l of f„su.:. „i,h ,,.„assiu„ .,",„ "••'"--• n-.ml,y, he

w..rk(Ml out tiK- i,„.Mn< of ,1

"\"i"M.l.. It M...m,-. that thrv had

in tho .Iv,.i„,r „, ,,,„,, „„, ,

'" '^'"''''""•^•""1 I" l':"..t....;;es,H.,.iallv

.
lu iiH \i,ti(. and linally was landed n westorn Fut-ooo fn iv)-

di«'ov.^,iesofch.oin<.ii„n„iciua(le&nthP \..nh a

''"'"•«> In 1S_>,

:.lterc.l the .tat.,, of the inl ,; t t , 1^7""' """^"""^ ^^'-'^

oastwanl front the city.
"^"''' '°""'>' -" '""'^^ "«'»'>

s ibid*^'''""'
•^'"- '"'*• •"^"- ^"' ''^^•- P- -'^<!

•*ei>".. %«;.•«.•. '«* SK' V'.. .v.i*ir?^*'»*.?
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•"' Its rri|ri|i(iilli(|,

I''">"'l in th- iiKunifMrtuiv of ,.l,r.,„.i.,M,

Metallic clinillliuili lurili-. m li,r|,| ,,.,,,,,, „|; ,,„„• ...

-l-r,h,n,|,„„«l.:.s,..,nH„l,nn.M.,.|N.,; ' " '
-"'^'M, u-u„ll^

-"otnK,,n,.,,..,.,,,Uvl,,.,. i,n,,,.,| in, h,. :,„., „.i„l,v,|,.„„<,

I- The fiiM'ij Did:, I

l-l' tllMIl

'II. is .inly >|(.vvl\

— .-.-., u„.u, ,M i,v,i, i,i,„i,. ,„.,,,, ,.„,,, ,,,,,^, ,
,:'

I

.ittai'k> it >|(,\vh ; liiit (It

'< ^ul|iliufic aiiij iii'K

Ni.fi.. an,l ..V, , "::r-"""r
'"'-''--. -"'-.1.1.1.... nf,,v,|,.,„..n.""• •"I'l. <'vcn ^^n,^u hot an.l r,„„.,.t

upon It.

Itlalc.j. Ii;,s no lif-liurtivr :|.-ilo

Clociitc IS i'lifoiii:itc

:'"'";!"" >n<.M.I.-:,l.l ,.,.,,.,.,„.,„,! i,,,,! p.-otoM,],. ,is.,,

that is chvi

'l""»'^'/'' '' l,„.l. witi, ,!„, ,,„.,„i,,,| ,„,„„,, ,.,,,.,,,

"."•''""" "'^'"'•""•" "'•'"-•' nutu.ral of ,.„nun..,vial utilttv

niin..n;i::iuZ;::i;;:''
"'"" ^ •-" •""" •" -- ^^ '"< '-"-

•"'M.'w, .xn P„vs,ru. Ph..,.,:.,,, s ,„. ,„„„„; ,,,„ ^h,-.

,
,.

''''" '"""•i|';'l '''"'•'••'1 '•"I" wliiH. .l.n..ni,.,n a.ul alli..,l salts ..„•, .iv

^\il(Il fleshly I, ,•.)!<(.,
1 tho I I-;'' ''lin'mito has an if.,ii Mack, or .,oni,.-

.wish 1(mI. Its impalpable pow.lcr

'^
o;> (Mohs .scale), a.,,1 who,, pu.-e has a s„o,.ifi.. .n-vitv -f

^-.-r-
!•'',

4-.JG. It structure i.s usually fiuely granular, and
Hi 1-;J2 t<

souietunes inassivc.

jfJI .
'

i« RJM • • ^H^T- -Cfc.71



Tlu. „n„..,al wl„.,, fn.sl.ly „.,ne,l is ,.x......,lin«Iv ,„„«l, uM,|,.r :, M„u- u''
'.

''^"""•; "'"'• "'l'-'' "n.s. an,i s,..,,,.,!,,,,.. ,1,,,.. ,.x,.,„..,l ,„ a,,,,,.,.!,,,,.."•Hon. M.ay I... nil,l„.,lc;,.ily t,.K,-,.,MuN.v,
'

AMatir ,-ln„,,„. in.M .,„'. aiv IViaM,., aii.l ~l,min..„t. .-unl.
""ip-^ :iMil aiv in a tiriclv piilvenz.-il stat... Caiia-liaM .

nil iriiiliy ^iiiall

.. nv
1 „. ......1 l,|.„.k>. >,„„,. or... „f r!„. Turkisl, ,„„„., ar- v.rv InaM,-

ivsciiiMniir |,M,. KTavol ami sati.l.
""i'liti..ti

••hn.iiii,,. ..ry.,alli..s in ,!„ i. „.,- sv<„.n,, i„ „..„,„„,,,, ,„,„.
< i.-tal> an- .w Iii,._r|y ,,„,,. ,|„,|,^|, ,,,„„. IlUI' hrcil Inllll.l III Tx-nl
;''';"' ';"'«; IVnnsylvania ,,..!„„. S„„„. ,.,. -,al- li.v.. I „,„,.,„l

wn.;:;!:^:!:"":;!;;;;;::;;:'-'^''''''''
-"""^

' '•- ^

It is s"iiwtiincs tVoMy iiinsinctic. I,i,t ran I..' (listii,};ui.|„.,|
I'"" 'na.iliictw ir,,n. In tlir al.MV,. fonnuia l-i

I'nif.

in llii- rc-|ici't

')|<'r.,0„ line or l„,||| ,,l' the

'"^^<'•^';--;'tHltlK.,^.an,,UMnin.M.als^vhi,.i,,,n.,.|•invo|vsnail,,lan,i,i...
Vs'

'""""''"••••' -' -lly -. l-l.-.tilnl. Mr. U-, <il..nn. an anrlioii,
'

i;••'":•" """ '"•.'. assorts tliat ,1,0 o^hil.it ,„• ,{,„,(, ,, „„. ,.„„„,„„,, ,.•,

.-..-. atPMailolphia, ..„n,a 1 a spe-iinon n,aH..,l .,. ; .LZ'Jiiu:
I

'
t lu- ad.ls ,ha, lu. has iiov..,- sen any ore nH.o,- than .'..i' ; , This .v,ol. a,n,M „.„„, a hand s, i„i..„, .hilo an aHnal shipni.n, hv his „u„ a^.a-M\ ..4 ,. Ih,. van,.,u.s ,.„„,ainin^' li,th. ..hn.mium (up „, 1 r ; , ,,,.Iwmlly „,.„•. than vari.>,i,.s n( spinal, and aro ..lass.vl unil.-r pi..,„i„. ,„ ..hron.o-spn...

1
l,s ,.lu.nn,-al formula is (M,.!.-,, (). (A1,(T),(),. UrU.r , r,.pn.s,.n,a,iv..

" '• •""••ral appro.Mn,a,Mm .pinol, .MoOAl,(), i„ whiH, ,h,. nia.a...Muni is
lar<:<-ly roplaroilliy in.nand.'hn.inito.

n.n.nn„. is infusible l„.f„r.. ,ho l.iowpip,. i„ ,he .,xi,li.in, flam,.. |„
1" '-lu,-,n« flanio >, heoon^es sli.lnly r„un,l,..l .,„ ,h,. o,l,..s ami
I'l

V n,„ „, ,^,„, ,„.,.^,^ ^^,,, ^^^,^ ^^^ phosphorus i, ,iv,.s l,..a,^ vl,
".

nlo K. shou- only a .-ea.tion of iron, l,u, on .oolin^ l.e-om.. ,.,,.„,„. .r!
•':

« o. n ..o ,ur IS lu.|,h,o„e,l l.y fusion of the head on ..harn.al with

f . 'wit.
':
"""'-'^''''^ -"-' '"-' '»• ="-1- i'Ut can he de,.on,.os...lIn '"'I'm with po,assiuni or sodium hisulphate.

Chkumm- Oxnu: I'hk.kxt in ()t.„:u M,v,:hv,.s w„ ,,„„,.

th.,t!t'"'T''''r''''"
'' ^"""' '"• "^'''" '" 'itaniferousores.andir is possiblethat t en,ers these ores-ai, houKlnarely de,enni,,ed--in son.e forn. of spi,J'Th^t,tan,fero„s ore ri-hes. i„ ,,,,,„„:, „,;,, ,.. f^^,. ,„^^^^^^_ ,,^^.^_.^ ^^^

^n. h^

' Xiiiett-enth Annual Hppt. r.S. Grol. Survey, p. 390.
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it.' lucks , .

.
».."mi. !.,( r.,(>,. Intli(<.\,|ir.„„i:„.K ,,|„ ,,|, .

iT-frP-""-=-^^
'

H;;r';,n^;.;::;^r:::/~:,;:';.:i::r"x' ;''; ;""

i;:;;,;: ":;;r.,;: t;:"r'7"
-'"••'.'v'".:^'r,:rrt;':

-1 ^:- a -M ,;;:;, 'i;';.™,;;';!;
;;,"" "'"» •' " » ' i-

."^ilica ....

Alun.ina
,'.'.

^'^^Z'

OxidoofchnmiiuiM .........,'
'',,'"

l'ioto.\i(lc> of ii„,i
"-"'

Lime. ..
•*'

MMgncsi:..
. .

;
•«•-'•

VolatiJo
*'-^'

(i-;io

99-63

as-soriatc! with •,. Mtitn ,.,.
" "'*^ ^"^'"''-

-^ «""'la.- Karnot is fouiul

tain. OrZ "nt"
'"'"'"•.'" '""'^' ''' '''" """^^ "f "^ <'-"'""

" -.nm-

fu .1 sito The " L f T"'"' "^ ""^''•^' ''"'''^^'' '•'"•'""> '"i-'a. <>

Ptor, Oic^r,,,,, having a .stain soniewiiat i^lui.sh in tint.

' Ht'port of Prcgrpss, 18H3 p 494
^ Ibid, p. 497.

' ^^
"J "1 Can., ic>y.'-<j,!, p. J7 H.

or

r



( hru„uu.r.„r .ron o,-,.. have hoen .nm..,| latdy in (in ..; ,,H ..,|(l„„..-l..- an. no, n..l> ,n iron. ...nt.iniuK nuvlv „..,.. ,1..,. ,.,< "

y.., !
~

l-t..-uhulv m Mu..,ia an,| I..,..,.!.. H,.,.. I.,-... „. '...,'.:"

...-1I, >..„..,„„.., ., Hm. ,..,n,a,-, .,f ..r,„.,„in,. ,.,n,| l„„.M..„e an, son.tiiM..sm|i,siir,.s in till- latter icrk.

J'; ;•;;;;••-;;- "[ "- ^'"-^"^ n..ii,.n„,uo ,1.. M.n... a,. ,ituat..,i ,,,.,.,1,
t. ,n ll-|.nMn,,al,i.,,„.,.„v..,.,kn..,al.outl!

„„l.., |,„„ .
"1 'I"' I'lrni ol a vein hctwccn a l\,„{ „( \vll,,^v

'

white Imii'-foiic.
iV liiiii'stoiM and a I'oDt-u.ill nt

'' ^''"' '''!'~ '•"'° '" ""• >"iitl,u..>t. an.l it^ wMtl, v ,,-,..

" "",'"' "' "" ""tros, I,,., ,n,.|n,|,.< a lirnos l.orso. This .l..,..Mt is"..w l.-...« o,,..,a„.,l. Tlu... ..„n,.,..Mnns a,.- oonn.,.,...l with
at l.;i.ynina, .,n the Atlanta .-aMai, l,y a raihvay lO-:, k,„. i

i «<> partial analysed of th(- ore, .|rie,l at '

id" |„||,,«-:
"'

the w liar\eH

I. II.

I'er eent I'orcent
;"" 47..-.0 401.,

' '""iiiium
.

.

Xiekel -_ -•^•'

Aluinina i., .,-

, ;,
1J-.5.) n. , Ct.

:""". O-O!) „.;i,
Magnesia ...
Siliea... ^.•':' "•'"

.,-, . . ,
0-:{S .-,.;{0

''T""""'' *'•«<' 'M.-,

•Arsenic
,, , ,

,. (l-dl (MIL'!*

" 11-1)1 (,.(i!7

The output of the .Societe irelleni,,ue in 10(,7 was I,s.-,.,).1„ tons.

Tin; 0(. I liiiKxcK .,r ('nuom: Iron Okk.

<-h" 1 o*<l!
""•'

"r
^"""'= "^''"'"-"'

'^ ^•"•'- i" the an.ount of

rhroni tc I eO.
( r,

)„, part of the chro.niu.n niav he replaced l,v ferrie oxi.le

s"i^^;r"
'"•
"" '"'T

"^'"^ '"^>- ''^ "^"^'^'"y ->'-.e.i i.v
;

"

M.ica ofte "companies the ore .'w ;in impurity.
"

* ^' J''s ^'ines ot ile la Mptall, Kehr., 1908.
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Af (•hiuriulr i« II niHKMul that MifT(>i>i hut lylit ahi'iatii.ti. iiiii-t ucnir-

- -.M.,u,„l..,| l,v an „,a,,u a,„l..,,|„.„ud.l..so,almn„. I..|,n,„„u,n

I' -nn,„ I,,. ..„, .,,a, ..|„„,n.. u -v ,1.,,,..,. a,v w„l..h ,„.,,,.„„..,|"^" 'I- ^rl. ,..; I,..,,,,,.., ,„.. ,n„„l„,. .,1 |.„-ali.,..s, alfln.u;:!, a,.,.,.an„« ,,,„,..

''''7'. ''••'"•'''•'''''''''(''''•• -'•'u-l-H:H,l..H,a,a,.,,.,.ui;, ,„. ,,,:„
'•-•""'-'ransp..,,an..„ ,„,|i„.., ,|,„ „„|v , f.., .„• „...,:,,„,,,,,„

^""""•"""-"'"^''""•'"'^'"'""
' -.vaMn,J,l,.„ a,

'

f, .

;::;;:;;:"r'V'"'
-"'^-^'.-—..1.., „ i. ,„„ „; L

M,.,.. ,|„. H..a,. „,,. a. a .„lI„.i,.M,ly |„w ,.., ,„,. „ „. ...,Ln^rnallv"""'""'" l-''"""«.tl.|-mv,„,...,|„,,
I ,,„„, ,„h..,,|..,.,M,.

n.:.u:,-;:i::;t::::'::,r-
'""^' "- •'-i-'--,.,,<'iii>-itiiiii.

I I > I'lil'iary (|i.|i(i^;s.

C-'i Sand, orx'c.hilarv .Icimi

I iM ..WHi. ,., M.,.,.M,lan i,.,,„s„s ar.. rnostly .,f ,„,. l„w ,.,,.,1.. a .haraH.T"
•

-"'MM.iv.aly „>..,ul. Th..y an- .1... natural rosul, ,.f ,|i<inf....r n
'" '!"• -.•ks ,n ul,M.|, rlnonu. iron or,- .,..,M.r.s. H..avv nin. w.- ,

^
,

I-;:''!'--
-':•• '.il'^iaos anay. and d.p,,.M,,nn n, n:: ,,: ::,'^,^^r^^^^^^^^^

t a„ l,..,n. ,.an„.,l awav. In this way a natural ..„,„...,„.„„„ „f

1: :
7'" '''":'• ""?' " '"•'^' "^'^"^ "''^ .......ent,a,i„n has „,.t

" ..u,u.,l far r.n.n.«h t- all„w th. ,„,. ,., 1„. ,.,.,„„„..i,,,|i, „.,„- ..^.M.., sand .ioposits ato n,„. as a tul.-. luM u,,,,,. .i,,; f,,,„iMos, of tlu. higher crad,. „r.. is at ,.f..seMt ,.l„ain,.d IV,,,,, the sol
(IC[MlSltS

id

I. For

ur. and
(ir ii'iinary

,,.,„, ,''',rr'" """" '" "-"•'="-" "ith ..rp,.ntin... wl,i,.h ha-

,. 1
M

1
tt ,„.,,. s..,.,ns ,o 1,0 no .louht that in ,ho ut.dtot.d ro.ks ..hro-

. : '^'1 "-"'r'' r-"
"' "" '•'-"'-"• •— i- just as n,a.n..,it..- ••onunonly o.-nirs in ,hi. n-latio„. We have to look, theretor,. torc-hrotue"•" "»' .lopos.ts to those forn.ations in whi.h serpentine for.n- „nam coi titueiits.

one o| tlie

Chnmrne is sotnetin.es associated with other e<.onnn,i,. nnneraN Thus
".1

. ( arohna the peridotites eontain eoru.uhun, together with ehron.ie

Plm^s wl,ere tl.ere is a sean-ity of ehrotuite. and tlK:t little .,; no eornndu-^
-..-^ !;e,.n round where the larger deposits of ehronnte oeeur.



II

I'l^'tiM'.ni i« fr,.,,U"n,|v .-.„..,.,..,l „;,,, ,,,„„„„., ,„ ^,||„^,,, ^^

..n.l:.|.o,n,,l:,n.,. ,,.,-,., in v.n ,,:„,-.
,Ml, ,1,1. Ih,. L ,,

'
<•- nt,.., ,M(.l,,ur,u,.. ..|,,,,„,,,,. ,.l:..-.r,|.. i,, ..,„„:„„ m„ .,,,,,.....,,.1,1..

!in ,j|,\ I,,.. i.M.k, "

Vl.-M. r |„ ||,.,l|,,„i u. \. I!u,„,,|„....„, „,.,,„,„„.,,,.„ ..,,„ „„.

'

.

" .""^''^"''
'

"' ••'-M-.-M.rvlM,.,.s ,..„..,, ,„, J„.
"I I'liitlimiii ati.l ..|,,,,„„t,. |„ ,|„, I ,.,| ,, |.,,||,,^^,.

,,„,„J'7'''P"-""'""
I '"•'"-",.,. „,-,,h„„„.,„„, .,„.

, ,„ ,i„.

I- -... .1.. I n
,

i ;-,.,.,
I. ,„„...,.,.....„r.u,.„h.i, .„„,,.„..,., ,.,.,„,

.1, l..,„,-„..,„, „,,,„,„„„,. „,^ lvk„„n„,n tin- „„.„,. M,„...,,._
' '

' '7''' -^'••'l "^ I':.v.- !...•.. ,l,.-,.,.,l,..,| ul„.,v ,:„. ,,,,...,„ ,.„..L „,•

/.n.n,,,, ,1,.. N,s. ,,,. T:,.,uk ,i,M,.i,.M,f n,.. 1.;....,.,,
, ,,,. ,w,..,... ,,,.. p,.,.^

•I I'.'i-ii- inai-niii,.,! f:i..i(.s .,1' i,v,..,\(

ta..t that til.. i.i,.li,.st allinial .l,.,,,

'lite: an,
I

lli.. aull;,.,. i..,!,..,, k~ ,„i tlic

"'

l'"'"^,

"""'"
ir^

'"-' i'^ l'""",la,.y wi,l, ,|,„ ,,^,.,„.,„i„, Su..|,
'•""""\ :""""' '"" '•• "" 'li^'nl,!..,,.,, „f ,,a,i,. ,.,„.1.J,.,„.,„, „„. ,,,„„,,
m,,r. ,„.,,! ,„,,.,„... ., ,h.. U„.,,v,.,,, H,.,,,,,,,. ,.„„„,,,„, „„, ,,.^^„„ „,..
Ml,ll..,ff,„,|,,,.aa.,al plat,,,,,,,, „,,,l,.,.,,,,l,,.,,,,,,,,,,,,,,i,,„^ „,,,,. ^,.,,,^;^^

';',"
;;r""

''•<"•-•""""• fa,.,„ I,.. ,<,.„„„. -n,,. ,„,,,,,,

.111,1 p,\c .,(i.l()', .l„.,„„i,. ,,x„|... aii.l 4I. :{.•)'
; i,-„„

'

1. i^ n,., ,.n„.„al ,,, ,„„| „„.,<ol ass,.,.iat,..| with ,.1„.,„„„„, „ .„.,.,.,,

^u.,.ust,,,,,.,.,,.,t,.,,,,,,,,,,,,,,,,,i,,,,,,,j,,,,,^,^^,,^,____^_^,^^
1

'" •'!" •>".„Mal afT,.,.,|. ,.loar ovi,l,.n..e that its pn.s,.„..o is a,...„lc.ntal •

,l,.,tU a.l ),«.,. .l..p..s,te,l f..on, uat..,.y s.,lu,i..M suhse.p.nt ... ,1. ,„,.,;, ^o .tso.u.I..s,„« ,.....k a„.l that it l,a,l !„...„ ..,„„.e„t,.a,..,| f,,.,,, ,|,„so ..Uby s.,ii,u ])i,K.t..s.s of .•hciiii.-al a..ti.,ii.

<;i,ii.<„;v nv Tin; Si:ni.,:vTi\i: Ai(i:\s.

^^

As the stu.ly .,f the ovrnnvnre ui ,.h,..u„i„. .lop..sits is i„to,-w„vo„ with•-t;-' serpei.l.uc hk-k.. th.- »„,.,. i.-f,.,-,. entenr.g i„to a dis..ussi.,n of
• Zi'it.schiift fur I ractisclic (ifolotrio, May, l'J()S, p. \g>

'"^ ;Sv. «""".«.; /i*«r '-" -.'r:4
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tiK
^

,,„us >..,,„.„ nu.s >„u,„l in C..,,,..,,!:,, I.,...,! „„ i„v,.s,i,..„i„„s uJi. I,v

a iieiKMl (il (ivcrjd v(-;irs

'"'V
""• '^""•"<'^'". '1- llu,n„ia„. a,Hi ,1,,. Ca.nl.nan ...,,,..,„,.,..

"","1"
1' -vns ,l„. ..vator pari „r ,.a>t.n, Cana.la. Thov a,,. nuMlv

Hi MM..,-. Nan,,,. ,„ SIX,., o,.,.asi„nally in .,.a,„.,.o,l „„.,,, „„| .,„„,,i,„..s

""". lidit u,v,.„ ,„ very ,la,l< ;;,v,„ .l,a.l.... |-al,. vllow and <„,
M.r,.,.,,„n... an. v.mv f,v.,u..nt. Tlirv „..,.aMnnallv ,.„„',aiu iv,
(•aii-cd I > the (|(.c(iin|i(i>ili(,ii i,( inui |.\

in rnldur

ni(. u!('\ i<li

l'<'ll |l.ll<.|||.S.

pvnli'.- pivscnt in tli.. i,,rk, ]]„.
|,:,ii,-,.ii

;;:;z:;:'''
'--^ '••--'-'••.,.,.. a„„ ....a,..;,,. ;,.-

''"'
'";:-' •;';'-'>ly "'-m.,,,.,. „,• l.auivn.ian ...rp.n.ino is n.ar l>i..„-

;--. N..U i..u,.s.i..U. Hnv..,,s,aliin,. lnn,.s,on,.s ...v an,| u i,,,.:

.

nnn.^t ti,..so rnrks sorpontin,. .-an 1„. n,„i,.,.,| ^.,,, ,-,,.,,,u.ntlv, l,n, i, ,lo,.s

":''V'; ''T"''T^
A, „„.. p,.i„t li, „.n..is..ni„s.lin„,..,„.

r

.>l'.>i..s .lins,,.,!,.). .,,„ ,|„. W..S, s„l.. of ,1„. narrows of ,1,,. st .l„l,nm.. snK I pa,Hu.s of ..rp..n,in,. ,.an 1. no,i,.,.a H. ny^^^^
\Mfli a iMin.-lona.rato ot iinicstont. pel, Mrs.

F:HH,,.r uvs,war,l, i„ ,1,.. ,.,„,,, vall.y. in tlu- townships of Cvnvill.
';'":•''' "••''''' 'I-''' -i-..iopn,ont of ..rystallinc. liMu.sto„,.. ..o,'-
taniiii

scr

\vr

Usi

nnii^ s.allrr^,! n.assrs of scrprntin,. of irroj^ular ..|lip>oi,l form Th,.s,.
..I>.'nt,n..s.u„h„,..,ras.„.ia,o.ln,in..rals.hav,.,

fnllv ,|....ri 1 ,

'

, !

^|t- .M iH. n,ono,rapl, on - Asi„..,os: i,s o.vunvn.o, n,inin,. rdinin, an,|

S,.rp,.ntm,. ro.ks sinnlar to thrso ar. foun.l in ,1„. s.i.niorv of I.a I',.,,,..

Na..nn,uhu.l,a,|jo,nsth,.,ownsi,ipof(;,vnvill,., In ,1,.. v.init v of Cainn,,.,,
- - .IH. Ouau-a n .n.o. asso.ia,.,! uhh I,,,,.

Pl'!-^'-'P. ' .-M,,! apa,,.,. ,„ ,1„. „hito n-ystallin,. linu-stoM,.. o.vurs .,ui„.

vn
:^"";"-'-"-;'' ---« tho Ottawa rivor. w. „m„ s..rp..n„n..

" 'yHnp
.^

lamsay, Lanark ,.onn,v, I Vovin,. '

( )ntano. alLnt :.,
H.l.ss,„,|,w..stof tl„.townsln,,of|V ..,on. On ,1,,. surfa... tlu- sorp.n-

:;;';'^'^'''''V''-'''^-'^'''-^''''-''''ulan,h..r..o|our:.,n,inn.ost,;^^
':,;":'"'

;^.
''— ->•"' "-u,h a win,.. n.s,allin,. |,n„.s,on'. In

., k ,ownsh,p s..rp,.n,.u. is infrs, ra,„i...l with linu.s.on... an,l forn.s herea lock ol sinkini. l,..Miitv r,, .i.,, .,.,... i-. , ,, ,. • .

... .

~ ' •" ''* >'>'^••^-^:p t.l 1 )aiiinu.-if, |o(s J.i and -'4

'•a"jro,n,,l„.s..rp,.nt,m.isintorlan,inate,lwi,haKrannlar,.rys,allinolinu.stono:



;r7;':::;r,^:;;::,::;::::;i::l:;-:-;,::r
;!7'''"-^"'''7" >n,l..l,|..l.an,vnnan: is ,..,,„„..,i ,

'

,
,

'

1(1 1

111 in

anal

nsn. ,s,,. .,v„. „, ,.,-,h,.,.,.,„.i.„„|,
.„,„„,,,,„,:,.„,

,","'"""''"'"" ^''"^'-""l>" 'I,,.. .a., !iyan.,th,.rl,an.|,i,- .,,.,.„

:;:::::: ;r:::::'::i:;;;i:-,„ -;-::;:-:!:;:;-

;-''-:'^=:^::::J•:;;:/';s;;',;;;r::;l:^.::-

""iniK III with ir,.,.,.,, >,.|il<i
' '

''''^' •n KM'i'ii M'liisi

Mi-.W, S. li:i.vl(.y.,iltli(M;(.,,|,iiri,.aISurv,'\ has niailc liiiciM-i'diiical cxani--'<---;nh..s.. s..|.p,.,iUn,.s, an,l savs H,a, ,,, n,anv :

'

;^: 7^^^^^^
;.n.n,a.v,,,,.,.a,,,...H,.a,.|vs,.,,,,,alH,,.,,,h,h.,vis.^

i.' :,
'"'• /"•'•''"-'""'l-"tssnp..Mtin,.,„l.,. „„„,. Iar^..lv,|,.v,.| i„„,l„.is.,

'«-n.
1.. ,,.,.n,i.,„s also a l.oss of s..,,,..,,,.. ,,|.„j,„.,„„ th „i|ll .. ^'-ni .ndo sHiis,. iiMl. in.n,..,,,a,,. viiani.v iif ,|,,7.on,;., wi.h .h^^^^^^^^

iii.v luincrals arc ass.iciatcj „iih t hr I. lUi'ciitiaii s('r|ii'iilin,.. I,iil vcrv

^Small,p,an,i,i..s,,f.h,-y.,,i|.,hav..|,..n,inn,..lfo,.asl,os,^

l<'w arc III w.iikahlu (|iiaiitity.

•'^liiall i|iialilitics (if chi-vs.iti

£::;'•'' '" " »i."".i.Mi;;™;;:,:::
::;:;;

..n!:;;;™:;:.'::::;^:;;;*:;"'''";"';'"'''-- '- -

::-;t: r;;::,: :'1;::::;t:;;;:::':t::::;;-.-™-
"in this (Icposit.

l"y.-all„lit,., a Mii,,..,,,! similar ,„ stoat, to in ..luMuira! c,
iicss. and r

'

"II "I 11 siiporidr (|iialit\- was nianulactiirci

ni|iiisiti,iii. sdt't-

^ l'« I "1 It, as..„.,ar,..| with s,.rp,.,„i,i,.. .Mvurs IkMu..,-,, tlio .^iss ,,„| /,„;---•- lot. :.,.,,,. v.„n;,...,.v,ii... ..,„ay,.,.,ra,.,.,i,h.;;::,.,;

^'« ,r ;;:i::i7'"'''""'''""'''^^^
''- ''-. ,„ ,h,s ,„ino.t^
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VMsos inkstan.ls and sin.ilar ohj.v.s. M„,.|, .,f th.. liK>.n.-sto,u. .„• p.„.„lito

It u.is ,.M,1 \,y the a ,-;„„... to .„Mk,- pipes ,ni.l ..ma..K.nt.s
'llM- s,Mp,.ntino „f |.,t l:!. ,,.>,«.. v, (i,v„vill,.. an,! of sonio part. „f the

""11. and f-.nns a lino oinamcnlal stone.

As the serpentine has heen n.sed from tin.e to time, and .son,etin,es in

>n,m,,d ,t na.v l,e of interest to give .some additional iniormntionn^avd.n. Us phys.eal and ehenneal properties. The I.aurentlan ser

H .d uater, than ordmary serpentine; analyses of son,e of these•">".'
.\.,. 1

,s fron. Crenville. taken fro.n a wlute -rvstalline limes
"

Its eolom. vanes tron. honey yllow ,o oil «reon. and its densitv is
•> t":

Mi;;;d. t ,;;: :::z-:^:Tv'ni'''''
^"

r"""
'•"'- '-'"^

I ..
"> ' - 'W _..„s. .No. Ill consists of fr,;, MS of honev vel-

I;; ::::™;:;;;rT:";;ir:; t" ' -"* "'- "•*-
fr„m ]i„„.,,, '

"""" -T"""."' .-.k, .„ „,,l,i„N,o.

Silica

Macm sia

I'croxidc (if iioti.

Water

II III IV

39 :!4 41 .'(1 44 1(1 .'!!) so
4.'{ OJ i;{ .-)_> 40 O.j :f.s 40

1 SO ,S») ri.-> 7 ')>
1"> 0!) 1") 40 14 70 ' i:{ NO

too !»:.' 1(H) (H) 'J9 !)L'l

The Uuronian .serpentines av little known and of limite.l extent A .rordm« to investigations made i,y the (leoio-Mcal Survev, .serpentine '.f IIu-oman a^. o..urs at two points in Charlotte eonnty, New HrunLek X. .
e ol M. Stephen, dark grey dioritie roeks occur, containing .serpentine
<l>allaf:e and chroniic o.xide. .M.out two miles north of St. Stephen nia^seen led,., o, coarse .rained, .lark ,rey Granitoid diorite. havi,i,^nn hveo ,...oh.e or

,
rons serpentine in the joints, as well as ser.H.nt.oi.s m ^^n. the body ol the rock. In ..rossinK these le,|.es towards St Stephen hi

un non, the lan.nue hem,, .separated l,y layers of serpentine ahout
.

thick.
1
here seems to l,e some donht as ,o the a.e of these serpe,/nous rods, and altlio„,h su sed to , f ,,,.,,,„;i,, ,,/„iev

'

eIH'.^ placed un.ier the head of Huronian rocks. The presenc,: , f ,
•„

'

'

oxHie >n then,, an.l the want of crystalline limestone in their as.
'

'

.w.th other n.ks ,ive them ,,uite a dilVeren, character to those of t e ZZ
!!!^;'""'^ '' ""^ '''—" ''- li-t "Utcrops of thee serpentines Iwmdt

^ ( ic(tl(»Softical SurM'v. I.S(i;j, I^Kc 47-'.
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Jl^Z^M^:^
'"'1;-— ..,1 ,l„.,.,.,i,.n fn„n ,1„... ,.st ,n,.„,„„„„|, ,,,. ,,.

'^n;ii^'':;;;;-;;:;;,!''L;;:;^'':;;;!!:;..':^^^^ ^.i.'--

one.^;,;iT;;::?;;::;::;::;:-:;":;'-:t;:j;i; .^

;7;-in. .„.. ...,„. . ..';;.::;;;;;;;';;;;::;:;::'-•
.::^,;:;- ;';;:;;-:;;

th.^^..„
,. o. MMMll „.a,„s. an,l u. Hunnical co,nl,i„a,i.,n u„l, ,ho ...st of the

-N"«) niii.eml „f ...•„noniic iniportaiice has v.-t l.ron f,ni.„l I,, tl,,. .

""i :„',::,"i ""r- t,
••- ""'- •'> - "™ """.'

^
;:';"th IS >ottlod, deposits of chrome iron ore n.av l,e ,liscovere-l

ea.:K:\::;;^:':r;h:z::;;rTv;;;:hiri^
occur i„ three different phees: -

"""-"""""' '"l-.ts serpentine to

(1) In .Macihin.'Ud hrook, Can,. Hretoi. I^|.,n,i ,. i <

r Minnnt.-.,,, •

'"'"'"> "' s.M'nite. I hese rcseniljle very much the

nntstonts. .No minerals ot e..on(„nie vah.e «ere found in tliem.

Tin: Camhhian- Si;uim;\ti.\ks.

onh o Te'cou, t of t e
'""'• """""""' '" ^'"^ "•''"'« '^"'-"i""; ""t

into'i^!::!!L ' "' "''"'"" '^"''" ^"•"^"'"- '-'^ "->• '- ^'ivided

(?"



Hi

\\olt..>to«n. (oloniino. Thotfonl. an.l |{rouj.ht,m
' '

(') Tlicaiva rov.Miiifr,, ,,;,,, of ll„. ( ia.pr poniiisula.

Fig. 1-M;,p showing dL^tribution of Scipfiitino in the Kastmi To
by Fritz Cirkel, M.E.

''f Quebec,
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The first area, which may l,e tenne.i the southwAtor.. area, .•..nnuenees
with the International H.-undary Line, in I'.-tton. and extenls through the
ownship of the ,same name, and through Hojton, Orford, Uronipton Mel-
.ourne and Danville, and is eharactenze.l by a ehain „f hills extending
l-eyond the boundary into Vennont. These .serpentines, wlmd. are eloselv
all'<"l to a band of diorite an.l dioritie rooks, appear in irre^uhu-. but
generally well .lehned n.asses

; and. althouRli showin. here and there
for the most of that distance, they do not deviate from their north-
eastwanl direet.on, but follow the general trend of all the formation
wineh .s northea.st. .Mon. the eourse of tliis belt of serpentine, chronute
exists a different points in several places i„ the townships of
Holton, Hrom,,ton. an.l Melbourne. .Several attempts have been made
='t niinmfr. i,ut m nearly every rase the mineral was found in too snnll a
quantity to be of commercial value. It must be mentioned that the areaunder ,,uestion is largely .•overed with heavy humus and forest Riowth so
that prospecting is very .liliicult; and the true value of this area, as re-irds
the occurrence of chrome iron ore, can only be .surmised. It is evident"tha
unless the he.avy f<.rests are destroyed by fire and the soil removed as in
Black lake and fhetford there is httle chance thai the presence of the mineral
in payiiif; (juantities will ever i)e established.

The .second, an.l most important field from an econ, .ic point of view
IS generally termed the Thetford-Hlack Lnke area. It commences with
several small knolls of .serpentine, north of the Chaudiere river, and in the
vicinity of that nver between the villages of .St. Joseph and St. Francis la
HroUKhton. Thetford. Coleraine. Wolfestown, and Ham. a R.eat development

-nn''T'"!'l!oo 7 ?'" '" "'""™''' ^"'"''"^' ''^ ^""^^ '"'^""t'"" '"'^-''^ f-n
<0() to 1,0()( feet al,ove the surroun.ling country, and contributing largelv
o Its generally rugged character by their sharp outlines and weathered su.--

faces. t IS ,„ thus region that the world famed asbestos mines are situated

-

especial y roun.l Black lake and Thetford. This is the largest field of serpen-
tine to be seen along the .\tlantic seaboanl of \orth .\merica, and at present
It IS the most important one inCanada,.since it .ontains all the productiv,- asbes-
Csanrchroine iron ore mines of the Dominion. The seipentine mountains of
-re an.l and ( oleraine townships e.xtend over a width of from ,", to (i miles
with a spur towanls Little Lake St. Francis. Small outcrops of serpentine
<;'" iH' noticed on the Des Plantes river, and in range V of Cranborne, on the
I'.tcliemin nver.

Xearly all the pru.luctive mines of chrome iron ore arelo.Mted inthisre-ion-
more especially in the tcviishij. of Coleraine. and although no large w^.rk-
able .leposits have been discovered beyon.l this locaJitv. there is no reason
whatever why. with extended and more vigorous explorati.,,, work other
productive mines should not be found.

Most of the serpentines occurring in the first and ^ec„^al area, asdo^crii.ed
alH.ve. are as.socr.ted with dioritic rocks throughout the townships, .sometimes
in masses of large extent, as in the Big Ham an.l Little Ham mountains and



IS

-.T,,.,,],,,,,,, I,„,,„i,,

'""<•' ''•"""- :wl n,,.,. ,n|„.,.Mn....

Tlu. ser,H.„tin,.s „f ih,. t..wnsl„,,s f„nn .lis,.,.„„o,., ,,,,,., ,,„„., „"f small extent, in the ^r,,,.t seiie. .,( <Uu'< s,.l,i , i ,

^-'''''''''lly

a V:nr of the( a,n..,.ia,.;,n..ti,„.. O ';;";:'; 1 r'^
"^^«"^"":' ^

- t,, f,.nn „,.,„„tain n,l«os. as „,a, ,„ ti,.;! n C hki :i.;!'':;';rpnMii.tive chnMiu. inm ce mines are locate,! „ ti

' ""'

S;:;M,:lL!i;;r
•-"-"'-'^'^ -' f-- in .nan, ..laeesm the

All the rcK'ks in the distiict, from Vermont north t,, tl». v;, ,

(loseh heforedeei.jinj; that they are Imrren.
'

'(;,,..!„j;i,..^| S:;rviy i;,.|„„i, iv.(M,|, ,, j„ >;
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The .-'oi|>f.iitiri.. cxim.s.mI jn .lilTcicnt >iOrtiuiis ,,f tliis aici VMlics I'on.-j.lrr-

... so,no ,.....,,.,„. „f M,,,.k ,,,,,, ,„,,,„,,,„, u-..,f,,,.„,„ ,,,, ., „ : ^,^,;
ox!nlu,s . ,.nnsh..,, >-..ll,.w ..„l„ur. NV.,- ..fton sean.v pa.t.„«s ...

".
uvl n,ssH,. ,1,,. n„.k .„ ..v.,,- ,,in...ti..„. .,,,1 whil. it is tru,. ,ha, tiu-v ..„„h"'" -'J'"'"v "' —

.
only s.n.ll .,.,.u„„.,,h„„s „f .l.n.n i,.:

'

,

.10 s,.iiK-tiin..s in.l.cativP „f tlu> [.rcseiwo ..f f 1„. ,„i

riie .-

I'liis 111 ciiroiiiitf, still

iieial 111 closp proxiiuitv.

a poais i„ many lases to i... atYPHcl hy j,.i„ts an.l seams. wlii,.h, in the d.ess-n,. interfere very serioiisly with the efforts to seeuie , ,, „,, ., !, ',,^
po.shed work. Slabs ..a„. however, he readily savui. which wi,.
F..t>su t a ...nsiderahie variety not only in colour l.ut in the markings

-Most of the.seipentine in the chrome iron ore

taiiieil trom ().7:{ to (>.;52'

,

A fil.rous hornblende, which son'etimes occurs in ..racks an.l fissures
t
..;"U,d.the.-hr..„ieu-.,n,.re,e.M.,n.was.subjec,e,lt,.thesan,etest

a . ai^^^W^^^
l...te a number ,.f sampl.-s sl.ow...l only tra,.es of the niineral. m ^^o.'aht.<>s clir.,m,te was f.n.n.l to be p,.sent to the extent ..f oUj^ ; e4n inI'a.t> ..f the format..,,. whi,.l, were ..uite .li.stant from enmomi,. d, ".-i'

"

'"'-'l.^s,s. an.l ^r,ve the t..llowi„j; percentage comp.,sition:-'

Al„(), .. .

FeJ);
'-^^

KeO...
"••"

(r„(),
•'•"^

Mi)..:
••••»-*

(•,,(), "•^"

Mko "-'^

s,o,
^^^-'^

n/)
''^^
l:i-27

100.14
(M. !'. (.'.iiiiiitr. I.ahoratd m- .if MiiicV Uraiidi.)
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ACCKSSOHV MlNKKALrt IN SkHI'EV 1 IN K.

Hesi.le.s rhrun.it,. uv.my n,in..nils ..f j;reat i.n,..,.ta.,<-e aro found
e.fluM- assnr.utea with.,.,- i„ ,.l..s,. pn.xi.Mity to sor|«.Mtim" in tl.is resion'
an. in „nl.T to show tl,,. unportaiicc attacliod to tlu" stu.lv of tliLs class of
iwk.s r.n idea of their Ci-ononiic value is iieiewith given:—

The old HwntiiiKd:,n roppe,- ,nine, in the township of Molton, is in the
midst ol serpentine and serpentinoi.s rocks; the Mrornpton I,ahe copper
mi.e. in tiie f.wnship of (),-ford. is also locate.l in the serpentitie v'uie-
Kated ami vitreous sulphurets of copper, disseniinaf.d in small masses in a
bed of m-ey to'igh serpentine rock, 4 feet in widtii an.l flanked l.v ser-
|.e.itine on each side, occur on lot .'S, range ix. Hronipton, According to the
Crown Land survey, a quartzos,. .hloritic rock, ne.ir a l.an.l of sen)entine
in Orford. contains a small amount of copper pyrites. On lot i», range A Or-
ford, and near the jun.^tion of the serpentine with a <liallagic .liorite' six
quartz, veins occur in the latter rock within a l.readth of •'.-, feet
Some .,f these are lo* wide, and they all contain portions of vellow
copper ore, whwh is ass,.ciated with a greenish serpentine-like material
On lot 22, range ., Oarthl.y. a large mass of iron and copper pvrites is foun.l
suhonhnate to the stratification of the enclosing rock, which is a calcareous
serpentine.

Iron ores are also found in many places in tiie iownships. associated
with .serjientine. A deposit of magnetic ore occurs on lot 2 range x
of Leeds, and also on the west side of XicoL't lake, in serpentine

In the seigniory of St. Francis Heauce, there is a he.l of granular iron ore
4o feet wide, in .serpentine. This ore is composed of c.mnion magnetic
oxide of iron and ilmenite.

Nickel is seldom or never absent from the serpentine of this area hut
rarely forms more than two or three one-thousandth pait of the minerals in
which It g-nerally appears to be comliined as a silicate.

Dr. Sterry Hunt' draw.s attention to the general diffusion of nickel
through the magnesian rocks of the Eastern townships. It has however
never yet been met with in any con.siderable quantities in these rocks'
although workable deposits of its ores n-.ay reasonablv be looked for in'
some parts of the formations. On lot (i, range xii, of oiford, n.illerite (sul-
phide ot nickel) is met with in small grains and crvstals, .hs.seminated
through a mixture of green chrome-garnet witii calc-spai-. and also throu-di
the adjacent rock. This ore has a brass yellow colour, is soft, ami somewhat
resembles copi)er pyrites. It contains tiO',' of nickel.

The most important mineral found in the Eastern Townships serpentine
IS chrysotilc, generally called asbestos, although the true asbestos is a fibrous
tremohte or hornblende. This mineral, which traverses the serpentine in
irregular veins, varying in size fr(un mere threads to a thickness (.f

,->» or
6", has been treated in a .separate monoirr.uih b^ the n-.-;. From

' Gcol. of Canada, l,S(i;{, p. 738.
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'he invosti«ittio„s so far ,u:ulo if H,.,.,.ars that .•hrys-.tile i. vorv sol,l,.,„
I'mn.l M. i.ayi.m .,unntitios i„ H.,s.„.iuti.,n with .hr..<n.. iron civ ,l,.,„wit.

N,aps„„„., uhirh is H „„.,v or less ,.o,npa..t tuir, is fo;,nd i„ n.at.v piaros
'" lu- townships, an.l is very ,.;„.|, ussociat..,! with serp,.,,,!,,,., Wlu.,' pure
an. roiMpurt this „,in,.ral is nni.h use.! as . r,,-ru..,ory ii.at.MiHl for hi.in.
.n.;talhu«i..ai furnac..s, ospednlly those .lesiin.-l for aiithru.ite Kn.Mi i.s
soltne-s u js readily rut with knives an.! saws into the le.piire,! shape :u„l
IS intiisihle in any ordinary furnace heat.

Amon,^ the roeks of" the (Meher group. i„ eastern Canada, ar.illites
.suitahie for roofmi; shues o.xur in many pla.^es. a.id have l.e.-n sur..essfullv
«..rk-od In the township of Melbourne these slates, whi.h are in n,nta,-t
witli dark-reen serpentine, make excellent ro.itin- slates

Tins ser- -ntine is not only well adapted for interior de^^orative purpos,.s
'":'

r'" f'
"•'^*''' ^•"' "'« nianufacturo of small aiii.les, such as .•han.l'.|i..rs'

inkstands, paper weights, etc., etc.

In France serpentine is use.l for the manufacture of sulphate of ma.me.ia
or epsom salt. The ma.nesfa, whi,.h m.ay readiiv l,e obtained fro,,"; this
sulphate, makes (me hylnuilic ..ements. parti,.ularlv well fitted for con-
structions exposed to the action of .sea-water.

TOEmesKMSsssmkaa
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THE CHROME IRON ORE DEPOSITS OF CANADA.

Although ........mnu in >n,u,v (...ts „f ,h, .Mnho, „„., .„
, .h,,.,,,..,,,,,,

••-<Ml..poMts..oM.,.,,nM„.,.aU>,n,„,.u,.an,|,.„.|,.si,.al.UM.M.|.u-.r,<.,;.„,ln,a,,v
ar.' so r...n„„. t,„,n .nu»|,„rtH.iun lariliti,.s, ,|,Ht ,mlv .i iVw a,v of r,,,,,-

As„u,li„,.di„a,.n.,...li„,,,a,H.,.Hpl,,h,
p..si,s .„ ,.hn,„„. inm .mv- a,vi.M l..,l „„., pn,Ma,v an,l ...... ,n.lary ..|ass..,, Th.. s,.,..,„.la,v. ,., ,an.| ,1.-

!.'.s.ts, u,... ,1,0 natural r.-suh .,f .lisin,o«rati..n ..f tlu- n.-ks i,. whi..h ,l,n,M,il..-••ms ,,.,,„.., .,,,,,..„,,,,.,, ..,, ^,^,,.. .„.„„„,,,„, ,.,.,,„I- th,> „.as.,„. ,.„ly th,. pn.nary .iep-.i,^ will l„. ,l..alt witir th.-ir
-nattno,. „f .„...,„•,•„,„.,., ,,la,i..„ ,„ ,h, ,..,ntai„i„jj f..r,naii.„>, s,n,.t,„v a,.,l
'l.-v..|..p,n,.„t. wll l„. ,l,..,.nl.,.,l in ,1.,, present ..haptor

< l.mnuto .1. ,.s„..t ..cur in Cana.la in what is «enorallv ternu..! veins hut
> f.mn.l as a fule m ,r,e«ular tuasses an.l po,.kets, that i's. in h.,,|i..s havi,,.
...lohnae ..„„,. an.l n., ten,l..n..y t.. a,lh..,.e t.. .litnensi.ms in a spe.ial .li,,..:
.O.K lhe> appeat- ,o hav.. no relation to ,.a..h ..the,-. These ,nass,.s „,
.."•k-ts tnay have .hn.ensions ..f f.-on, a f,.w .Vet up t.. .^0 o, 7:, fe,.t th,ou.-h

. l=";«c.r ax,.. I.ut they rarely--at least so far as the ,ievelop,nent in the(.w>.,han tn.nes l,as .le,n,.,.strate.l -^x.-ee,! 10(1 feet. Cra.'ks and faults'-" I- foun.l throughout th.. .l,.posits. I.ut so.ne ..f the latte appc-ar top..^ess a n,o,.e .ra..tur,.l nature than ..thers. I...,ishe.l an.l slh-lLn. 1.„e a.e .. ten met w.th an.l in.li..a,e that ..rushin, forees hav.. a..t,.,llu.n. „, sh,.rtly after .ne .lep,.siti.,n of the tnineral. Cah^ulations aso te ,.,,..t.tMum.n^ of the .leposits towar.ls ,l..pth are entirely out of pla.-e;

tlie whole ilei)osit, an.l pr...sent a l.arren r..<k fa.r
The cntaets ..f the .leposits with the .serp..n,ine present the ,„.,s, irre^-

.Inr f."a ures. N.n.etnues the.e is a .selva.e l.etween the ro.-ks.thus fa..ili.
t=it.n,r the e.xtraet>,.n of the tuineral: at .,ther times l,o,h ,<erp,.nti„e an.l''""Hte are so >ntenMin,|,.,|. ,.r frox,.,. to oa,.h ..ther. that tuu. h ,liffi,.ultv

: ;:H'""7':r T "'^""T'-
"'•'' ""- ""''"•' '•-..ks. therefore, for,n a lar.e

... .on ,.f the h.w sra.le or,.s f.,r the .•.m.^entrat..,-. In son.e phu-es the,., is
> Men..e that the fau!ti„. poi„,in,. an,l to .son.e e.xtent l.re. ..iatio,, of the

hav.. l„.en „eater n..ar the ..onta.-t of the .l..p..si, with the .-ontaini,,...nuafon than fa.ther away fr.„u it. This ....n.lition is pe.-haps due
- muijusnuen, al,.n« the ....nta.. sho.tiy after the .leposi ion of ,he™;.l. No w.

1 .lefine,! walls, whi.-h in ..ther dep..sits v..uM for.n e
.ln-s>t..,n hno al,.n,. whieh the o.e ..an I.e followell. a.e „oti,.eahie , 1

tl ••iliseni.e of tlii>; feature, am! of any oti,,.| l..aih,iL i,i(lication. is tl,..
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• I- .. I I...S., .s t„„„,l ,„ ,,. oxtonsive sorpentino for.natio,,, there is a -Me-.t
'"":''"'">• "'^.'t other lar,e deposits ,„ay l,e foutnl elsewh,-re in the ^ van.l 1,1 the iMaj.irity of eases elose l,y.

Tl- surfa,.e ,n,liea,i.,ns of .-h.-oniite deposits .re of a vari,.,! .-hai-
... ...

.

..inetinies the se>pe,itine is ,lis,.olo„,e,l an.l has a ferruginous asp,...,I- a kind of dark ,ossan-like appearanee. similar ,o the o:t..n,ps o | !M ..opp..r deposits of Su.i..,.,y. whieh ,nay be fron, a few ineh.l ,o ...
. <.. thiek (.....asio,ialy the solid mineral, with its metalli.. Ium,-..

sui(>i sij;,! lor tlie mineral iit situ.

Hut u.. hnd also loose detritus a.i.l solid pie.-es of the ore ,i, the hun,,.,
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un.lernoatl,. may Law l„..„ rarrio.! awav l.y tho arti„n „i watrr „r «ra,lual
n.Mvir.K of tho suil. an.l l,>|,o.if,.,l lowrr thar. tl.o outcn.pH fr.,m who,,,-,, thov
'•a.M.., an,l ...,„,.t.,n... far awav. Thus it har-lK-n. that v.e .Ko.noti.no, hav.-
an apparently hirKC .lopos.t „( rhnmiit.. in tho hiimu... wh,l.. w.- Hn,| „.„l,i„K
.n th.- un.lorlyinK -,M rork. In Pxaminin« a ,.hr..n,it.. p,up,M,v ,|„. i,,.
.'X|«.|i.-n,T,l prosportor i, ,Um-.mv...1 l.y this .poraMiral ,.,.,.urr,.n.T ,.f .hro-
'""••• ;""l .•.>n.lu.l.-.s that the pm,K>rty he i, ...xamininK <-„t.tains ,l.n.n>ife
•lepcwt.s. while really it may contain no rhromife //. .ilu at all

I'UIN. II'M, llATlllKH OK CmHomk Iron" Okk H,)DII.S IV Klurinv
Tu Tllllli (•(»\I.\li:|((|AI, Vu.UK.

The irreKularities of the chromite deposits ear, l«3 well .stti,|ie,l hv visitine
the various nunes uhi.h are at present un.ler .levelopment. The writer
hMs not founa any two .lepusits in whi.'h the eon.iitions re.semhle one another
in taet all conditions a...! forms prevail. For this reason it is ,iitfi..ult t.i
fully ,lesenl.e these .leposits and to eo-r a fair eonception of their ir-
rcKulanties. In sonu- eases are foun.l . .,ie,l eru.le depomts, that is lense
or poeket shape,! depositions eontaininR niostlv erude or high grade ore-
in other eases, tongue-like apophyses, from a few inches up to 2 feet or
more ,n width, as offshoots fron, solid ore l.odi.-s: again as knolls or kidnev-
ike accumulations distributed through crack filliniis in the .solid serrn-ntine
fornuition, and also do.se to the contact of the granitic intrusions- ami
again in the form of disseminations of the ore through th," rock mass

In the ca.se of the crude ore deposits the ore at the contact with the
...ck, as a general rule. ,l,^s not easily separate from the latter; it is frozen
to it and :Mjiii - cl.j.mg |.y hammer to free it from impurities Where
the formation ,s highly fi.s.sur«d. as a ,t>sult of displacement an<i faultin-^
after its

, eposition, the o.-e itself shows fine cracks and fi.ssures, and 8on,e-
tnnes highly polishe.l surfaces, admitting ea.sy spalling. In a few isolated
cases some of the ore lenses-as at the Montreal mine e.xhil.it .listinct
.lemarcation lines on the ..onta.t an.l the ore .separates rea.lilv from the ser-
l^ntine. while m most .lepos.ts a gradual transition from pure ore to the
di.s.seminated ore. and jnire .serpentine, is observed. These latter occur-
rences furnish the hulk of the milling ore in all the mines; thev are less de-
sirable from a mining point of view, since it involves the handling of a large
quantity of rock, depending upon the percentage of chromite therein in
onler to obtain the ,,ure article. However, it mu.st be mentioned that this
variety forms in severd ca.se.s the backbone of the chromite mines, an.l in
view of the mo.st uncertain and irregular occurrence of the crude ore it is
doubtful whether a chromite mine could be made profitable without the
exi)loitati.,ii of the.se disseminated ore bodies.

In the dis.seminated form chromite occurs a.s scattered grains the size
of a pea and smaller, through the serpentine. It occurs verv often in prox-
imity to solid crude ore b-dies. an.l in this con.lition, as outline.l above
tonus the xiaiiMiion produc-t from eru.le to the pure rock. It often ap-
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pcais incmcks ami fi-^suies in the seii.ciititio formation, and can hp noticed
fre.iuentiy in the vicinity of granitic dikes, in conjunction witii the pure ore.

A.s to the shape of these dis.seniinated ore hodies, it nnist I.e stated that,
in .some mines a handed arrangement can he noticed, while at others, lense
shaixd. pockety accumulations are tiie principal features. The outcrops
of this low grade, disseminated ore are of peculiar a[)pearance. the Krains
have a hrowni.sh tarnish, the scri)entine in some cases hecoiues rust coloured,
while in others, especially in the softer varieties, white o: grev col,.ur pre-
dominates; however, in all ca.<es the outcrops <jf the di.s.scminated ore are
easily discern;il)le, and no diiriculty is experienceil in their location.

It has been often a.sserted that chromite dei)osits. in order to l>e com-
mercially u.seful. nuist lie along the contact of the .serpentine with the ([uartz-
o.-^e .schist and slate formation, or near the diaha.sic or dioritii- dikes. This
tnay he ap|)lied to one or two instances in the district, hut the writer has
not found it a general rule; in fact .~ome of the lar-er deposits are
far away fro!n the contact, just as excellent asl>estos ,l,.posits are foun.l
to oi'cur in the centre of the serpentine formation. At .Montreal the
I)roductive chrome hearing formation is (luite a distance from th.- contact,
wliilc in the vicinity of the large disseminated ore i)o,lv on lot Xo. 20 H.
I'oleraine. on the high ridge overlooking HIack lake, iio'coutact can he no-
ticed, (juite a numi.er of instances can he given here, where apparentlv
economic dc-posits occur away from the c.,ntact. and the ex[)erienced pros-
pector, knowing thi.s. will look for outcrop.s all over the latter, as well as
along the cont.-ut.

.Most of the .serpentine in the chrome iron ore region contains a very small
percenta.-ie of chromite. dis.seniinated thnuigh the mass in an exceedingly
fine state of division. ,Sami)les of the rock were granulated for the pur-
po.se of determining whether there could he any chromite extracte.l hut
!t was found that in some of them no grains or specks could he .letected
with the naked eve. The.se samples were then analy.sed for chromite. and
It was found tiiat they contained from (|.7;5 to U.;iL";.

A Hi)rous hornhlende which .sometimes occurs in cracks and fi.ssuros
through thechrome iron ore region, was suhjected to thesametest.andalthough
(lUite a numi.er of samples showed only traces of the mineral, still in a few
localities chromite was foun.l to he pre-ent to the extent of ()-4-.>';, even
m parts of the formati(;ns which were (juite distant from economic deposits.

(iliWITIC DlKi:.s.

The serpentine is ,,ftcn cut l)y dikes of granite, which, as thev hll cracks
in the formation, are thus of younger origin than the surrounding nick.
They range in size from small hands of 1 and 2 feet up to large in-
trusions of 50 and 100 feet in width, and some of the grev and reddish va-
rieties form conspicuous hills hetween the village of T.,etford and Hlack lake.

Very ofven the.se intrusive dikes can he noticed in or close to chrome
iron ore dejwsits, exerting as they do (luite a favourable influence upon the

^^ 5r
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A (hiiractciistic fiMturo of a -,P,,t ukuiv ..f the iiranitic dikes mot will, in
tlie chioiiic in.ii <,ro re-ion is tiie i<aolinization of the fci.lspar in the -rmitc
wl.i.h imparts to tiie latter a jrreat softness. .-ausir.L' it to enin.l.le awav when'
expose.l to the air: wlien fresi.ly n.iiie.l the .like rock appears to sonieVxtent
sp.m-y and ••ontains a fair percenta-e of water. In the Montreal pit of t!ie
Ulack Lake Chrome and Asbestos Co, a small dike H" wide was n,.ticed
wh.eh (•.»ntaiiicd kidney-like frusments of ehr.,me iron ore : evidently durin-
the injeetioti of the ma<;inatie ro<.k substance fra-nients of the chromite already
formed close to the fissure were trapped an.l embedded in the .-olidifvin

'

snin.tie n.ass. (Fi<r. li). Another feature of the -ranitic dikes in the Mont"-

KlG. 3— Peculiar Hrposituii <if Chroiiif Iron ( (n

in) (!ramlio<likeI4"wi<io. (M Chroinitc (cmtainiiiK IninniKnts of Kn.nitic

Kidiun.s of (hroimto. {,) Chroinitc in ordinarv S.-rixritinr. (A Or.linirv
NTIX'Tltmc. ' ""•II

real pit worthy of attention is th" peeuliar eolour which some of them ex-
hibit. Small dikes had a distinct pink colour, and samples of the (hke uranite
analy.sed showed traces of chromium and manganese. However, as chro-
mium with alkali (of tae fel.lspar) j-ives a distinct i)urple colour, it is fair to
assume that the purple colour of the kaolinized granite is simplv due to the
presence of chromium.

I'KRCK.VrAd-: OF ('HRdMITK I\ Tin; H(MK.

From f},e foro-oing pr.ra.iiiaphs ll is .piite evident tiiat there is a con.sider-
able variation in the quality of the ore ami rock mined. Whiltale one mine
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n.a>- .Idiver n vo,v l,i.l, ,„Mvcntu,e „f .Tudc, .n,.thcr n.uv „,, ho .Mo tol>-"<l"<'e any mule ., .11. 1.,,, a n.illin, ...atenal rich in .hronmo I, tloone ,.,..0 the crude fonns perhaps fron. 2., to a.s hi«h as .50 per e Vth , t Jrock nuned, wh.le the bulk of the poorer rock s.k^s to he null I„ c ew ere t^he ..ude depo.it. are not lar.e and the ch.^n.inated^ do . ^"" .. to
1 per cent of crude only ,„ay be obtained, while all the iZ c

'
f.1.0 ore, w,th the exception of unproductive chutes, is treated in tiie l! 'll

Ihe quality of the .nillin,, ore varies fron, day to dav iu everv „„„runless specal precautions are taken to .nine onlv a certain ute , . Hfno«.„ quahty It i. evident that the null has to depen;; ^ ^ ^f:
.

e.ular supply of ore, and any changes in the conditions of the it .reoi
.

once ,n the ,,ull. As far as experience has shown, the lowest p^ntZ- nuiiu,, „.ck ot the total rock .nined is 2.) per cent, the highest nl po ^ u

^-Scction View Thresh .S,.r,x-mine lor.natin,,. .howi,.--
'

On a,> average the .hro.nite in the low jrrade nulling rock, as at present fur-nishedj,y the nunes, .nay he take.i as from 40 to fiO per cent
Rock contauiinfT less than 10 per cent chromic oxide, as a -general rule•s not put through the mill, and is allowed to go to waste.

'ffiCv^iLTflr-







_",)

CHAPTER III.

MINING OF CHROME IRON ORE.

At present chrome in.n (,re is mined accrdinf; to two methods, first l)v
undorjiround. and second hy open-cast work. As t<. the first method it mav
l.e ..aid that the difficulties incident to severe winter .seasons, such 'is are
experienced ,n Canada, are overcome by sini<inK a nhaft and running drifts
along the ore hrd.es, as is being done by the Black Lake Chrome and Asbestos
I o. Here a large body of crude ore, measuring in width from 'y to 40 feet
IS exploited by a shaft « X 10 feet inside timbers, the inclination bein-'OO
degrees to the east. This shaft is at present 300 feet dee.,, and sinking isbeing continued. Cross-cuts at 250 and 340 feet depth will eventuallv tap
the ore bodies, which through a system of upraises will sub.sen„entiv be pre-pared for St oping. " '

Previous to sinking this shaft, howe .er, the Company had rosorte.l to
open-cast work; the ore bodies, which at the surf.ace appeared as lenticular
deposit.s, were exploited by an open-cut, approxin.atelv 100 feet long an<l 40
feet wule, to a depth of about 70 feet. From this point the ore was followed
to a .lepth of 250 feet, when it was decided, on account of the dangerous
condition of the works, to close down, and commence the new shaft whichwas located at a distance of about 50 feet from the old workings.

As to the advantages and disadvantages of both tiie und'erground and
cpen-cast methods in the exploitation of clirom,. iron ore deposits, it mav be said
that, in order to decide which method is best suited in a given case it is
necessary to distinguish between large crude and disseminated ore deposits
becau.se advantages gained in one method mav be offset or lost bv the im-
possibility of reaching or exploiting properly the ore bodies, or by' the diffi-
culties incident to the severe winter .season ivs experienced in Cana.la In
the case o extensive ore bodies which yield a large percentage of crude
the writer believes that the underground method of development is the onlvway of dealing with the exploitation of the.se deposits; above all, this method
has the great advantage of avoiding the exposure of the men to the inclem-
ency of the weather, which interferes with the proper execution of the work
reducing, therefore, its effect, or forcing the suspension of the work in case ofbad weather such as heavy rain, snow or extreme cold. It also reduces the
quantity of waste rock to a minimum, which in some cases mav be left under-
ground for filling up the Slopes, thu. saving the heavv additional expense
caused by hoisting and disposing of the dump on the surface.

The case, however, is different with tlisseminated ore bodies, and it is
questionable whether the advantages derived from underground work are
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not ..fTsrt l.y the in.nnveni •,> „f n-achini; all tho v.ro cniitainp.l in ii rertaiii
area, ami the l..ss .,f ..x.-ellont inillinj; rock, fiilail.-,! l.y the nccessitv of loav-
iiii; laiijc |)iilar.s for the puipuse of safpfv.

Th.. a.lvanraj:(.s of o|„.,.-rast w, ,k .OLiparcl with underi-n.,,,,,! work
may ho siiiiiniarizod as follows: —

(1) I'lasiei' su|M>rvisioii.

(1') No troul.l,. as reiTiinls ventilation, the men alwavs working' in
)ioo(l air.

{h Kasier l.'iyout of work in lariter steps and slopes than i.- us-.al!
•

possible in nnderiiroiind works.

(4) \o tirnhprinj; is necessary.

(r» Complete extraction of all tlu- chrome iron ore encountered in the
rock. Xo lo.ss in form of pillars.

In the case of opc-n-.^ast work a -reat difficnltv iiri.ses in the way of the
selection of a snital.le dumping ground, an.l althou-h this difficulty seems to
l.e trivial with small ..(.erators, it may a.ssume an acute form ,i.s .si.on as the
work IS ••onducted ..n a hu-e scale. This will l.e even more apj.arent in the
ease of mines which have little iiround at their .li.spasal, and it will he neces-
sary to secure .lumi.inj: -round elsewhere, if it cannot be ol.taine.l close
to the mine.

C)pi:N-('.\sr WuHK.

The first process in opening a fiuarry is the removal of the soil whi.l,
covers most of the chromite I.earim: areas, varvinj: in thickne.ss from a few
feet ui, to LT, feet. In Ulack lake the crest and the slo,)e of the larjre serpen-
tine ridjre is for the greater part covere.l with a thin lavcr of humu.s, thusren-
derinf: prospecting work comparatively easy, while in the lower ground of this
locality the territory l^etween Mlack lake an, I Tlietford is covered to a con^ider-
al.le depth with .soil. Clo.se to Thetford, the thiekncs.sof the overlvin-soi. ..in
some places 1.5 or 20 feet. The removal ..f this soil for open .p.arrv worK is
performed only in the summer; the winter hein;; too severe, on account of
irost and .snow, for this d.iss of work.

As a freneral rule the soil is cleared off with pick and shovel, an.l .'arried
iiway in dun.pinK carts, hut in lai-c operations the employment of a steim
shovel is recommended. :us this method is much cheaper and ((ui. ker With
a small steam shovel from 100 to 12,5 cubic yard.s can l.e removed per shift
only three men heinj; nece.ssary.

Most (.f tlie quarries met with In' the writer have a very irregular shape-
tiiey f,.ll,.v; the trend of the chn.mite bearing zone.s, while the lean .serpentine
or intrusive .likes, are l,^ft as pillars. However, in two instances where the'
l<.cations .,f the cl,r..mite hearin- an.l lean rock, and the h.cation and extent
of the intrusive .likes have been more fully stu.lie.i, the quarries have a m,.re
regular ..uthne. Here n-. .li-^criniination is bein- made between dikes lean rock-
or rich p..rtions ..f the serpentine. X,. pillars of any rock have been left'
f.)r the reason that these ..nly w..ul.l prevent mining with advantage towar.ls
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Wl.on Ma>tin« l,..ncl,os «,tl. m-vciuI five ,i,|,.,. il„. Immc-IioIo. ;„•,• ir-
-unKP.l .M n.ws. M...1 tiu.y ar,- :,s .hmiIv as ,„.s.sil.l,. ,,an.||,.| „itl, tl..- |..mk,.-«
fiwsi.lc, in ..nicr tu „l,tuiti ttic .Uvpost lM.n--liul,.. an.l flms l„, ahl,. t,, „„.
relMiVfly. llu- .s,nallc.( •,ua.itit.v of ox|.l„s,v(- „>at(.nal. In ..nlcr that thr
.liar«(. may !. as fully utilu..,! as [...ssil.U., ,1,,,. n-nanl is jrivon tu tl>o ..u„t,.ur
..t the fm- .SU1..S, and the lon«.-st line ,,f trsistan,-... Tlu- l,or,.-l„,|,.. ,„
the euso are generally ina.l<- v.-rtical, s,. that th<. explosion will not have
t.) lift the rock It hieaks .lown. hut will allow it to fall l.y itself, and «ive
less work afterwards in removing.

The d.-pth n( the iioles raiiKes from S to id tWt. and in tin- ease
of exceptionally laif^e faees 12 to 15 teet. The ..haiKes of th.- holes
vary of cou/se, aeeordiuK to the position of the holes. tlm ,,ualitv and
(liiantity ot roek. as alu.ve outlined; hut as a jreneral rul.', in the rourse
of ordinary work, and where the faces r.re free on one side, lioni 0.4.-, t,, tl..",

pounds of dynamite are used for every foot drilled.

The rock drills in use are nio.stly of the In-er.soll and K.-md tvites, with
•'U" cylinder and a .stroke of fi/".

For hlock-holiuK little «iant drills are use,|. VUo diameter of pist..n
IS only U-.ati.l the length ,.f the stroke aj". the ,h.pil, ,,f the holes .hilled
hems f>'om 1 to li feet.

The steel usually employed is octagonal in shape. U'' in .liaiiieter for
the larger, an.l >" f<>. the smaller ,lrills. In drilling, ii short >tee: har called
the starter i.- hrst u.scd, and when this has drilled as deep as ir will rei,'h i

l'>nger piece is suhstituted for it; this is followed hy a still longer piece, and
the process is continued entil the desired depth of the liole is reached.

The diameter of the hole at the l.eginning, made l>v the .starter is for
the larger machine 2r. which is gr; ' "v reduced l.v using succe.ssivelv
steel hars of smaller <liameter,to ly at

.

,h of 1(1 feet, .\s a rule, two set's
of steel hars are provided for each machine, .so that one .s,.t niav hesharpene,!
while the other is heing u^ed, The j.rice per pound of .steel is at pre.sent
trom 7 to !) cents.

The motive i^ower for actuating nwk drills is usuallv .-ompres.sed air
or steam; hut in the emph.yment of the latter there is a large loss from con-
densation in transmitting steam from the hollers to the drills. In
the usually severe winter, all the main pipes reciuire to he covered with
insulating material, which entails extra cost.

(•omi)re.s.se<l air ha.s a great advantage over steam; the loss in trans-
nussion is small, and con.sequently the etTect in drilling is com].aratively
high. The effect with .steam drills is from -U) to 4.-) feet per shift of
ten hours. The total cost i)er foot, including power, lahour. an.l e.xpl..-
sives. at pre.sent prices of fuel, is from 17 to LS cents, not inrluding, how-
ever, wear and tear of machinery and interest on capital involved.

In nearly all the mines the firing of .^hots is pf-rformed l)y mei^n.s o.f

electric Latteries. There are u few instances where one hole l.Ia.sts are
still in vogue.



Til- .•xp..ns.. for ,.x,,l,Mv,.s ,„.,• t.m nf n»'k !.r..k.-n u, rnir,.- .vh..,v tl,..

^';""'\ 7''"' '"''^^'^•'- '••""'"">. 1^ alH.ut ;ij ,,.,.ts ,..., t„„: n, ,„„„.>
wiMT.- .1,- rcM-k 1. UUU'U liss,i,v,| :„„1 .hatt..r..,|. thr .•„.! is a llltl,. Irs-

As an a\,Tat;... .Mrl. ,m„„i,| ,,f .Ivriainif.. ,.x|,|,m1,m1 l.nn-. ,l,,u„ m.iM
»_'.> In .) r,„.s .if n.ck.

Sl.l'UiVT|..s XM. Ul \|,,\ \r. nl' i{,,rK XVl) (;,(|;.

AfttM tl... r,n„« „r .,|„„s. ,|„. |,,„k..n material iimlniru.., a l,a„.| .„i,„..
|.n-,.ss ulM.I, is .l,(T..,v,u i„ ,.v,.ry .nin... a, dinK f. th,. „a.l.., ,„ i,,'

|.m.lu.-,.,l a.,,1 tl,.. Krnu.,,1 w.,rk..,l. Wh,.,.. ,nu..|, n-u.le is ,,n.,lu,r,| tl,..
I.;.-..,. p,......s ar.. ~,.al|,.,l „itl, a sl,.,l«,. I.a.n,,,,-,-, uti.l tl... ,„. ar,,! '.l,,,,.'
'-..ivnal ,s s..,„ to tl,,. ...,l,l,i.,« sl„..l. wl.il.. ,1„. ,,,f,,s,. a,.,l tl,.. ,iiss,.,„,„.„,,]
•".. 1^ M.nt !.,, .,vat,„..nt t,. th.. „„l|. Th,- ..n,,!,. ,„.,. is th,.„ s,„t,.,| a,„l ,11
that will |„„l,al,|v niM „v,.r »u p,.,- ,.,.nt „f ..hn.ini.. ...xi.j.. is put asi.h- This
l"'Hln,-t ,s ,!„,, a^ait, .livi.l.-l ,„t„ ,|,,,... ^..a.les. Ail .„.. ,.„„tai„iM« „„„v
I hail Js p,.r ..,.,„ .,t ..l.n.n.i,. ..xi.je is ,l,.siKnate,l as X, 1, an,l all IV,.,„ K) „..,•
--.t to is p,.,. ,.,.nt is pu, asi.U. as X. 1. >. „, ;j, ,,,„,i,„^ ,„ ,„^. \„
the reins,. ir,„„ th.- ....Miinj; sh,.,l is s,.iit t,. tl:- mill.

If tl„. l,o(t,„„ .,( the .piatTv is .„, the saf.e level as the tup „f ,|„.
;lm„p.tl,.. r,.„H,val >,i tl„. .Material is si.nple. The latter is h,a,h.,l ,lir,.etlv
'""" '"MP,,,. ..ars. „r „„ platf„n„s s„l. .quently plaee.l. i.v m.-afs ..f a sn.all
.ierr...k ,m trm.ks. ar,.| th..„ .lelivere.l ,„ its .lestit.ati.m

: l.ut in tn.-st ,.ases
where ,l,.ep ,,„„.„« is s,.inK .m. heavy I,,.,,,., a.„l ,.al.le ,lerri..ks are e,.,pl.,ve.l

H„,„„ ,ien.i..ks are e.npl„y,.,l .,nlv a few .,f the smaller tnit,..; .,r
wli.'i-e -hnnps have t,. he w„rke.l .,v a»u„. (2uarri,.s .,f lar,.. ,li,n,.„si„„s
'1'- '"" ••"linit „f ,h,. su,.,...>sf,.l ...n..ral appli..ati„n .,f I,,..,,,, .lerri.-ks „„
.ii'i-uiint 111 th.'ii' liiiiit..(l w.,ikiiij; ra.liiis.

CoNSTHI-tTlDX Ol.' CabI.I: l)l:Ulil(KS.

A ,.al,l,-. str,.t,.h.-,l fnm. the t.,,, ,.f a w.-ll jri.ve.l frame „r ma>t t,. s,„„e
P"ii«t M,.r.,ss the working p,t al.,„j; u|,i .h th.- I„a.l is t„ he transf.-rre.l ,..„,-
stitut,.. the mam f.-ati.re up,.,, whi,.h the .•al,le-,lerri,.k is ..,H,stn„.te,i \••amer su,sp,.n,l..,l f,-,,,,, th,> eal-le l.y a syst,.,,, ..f pulleN> tn.v.-ls alon-^' th.-
.•ahle. an.l tnay l,e arr.->t,.,l. l„wer,>,l t„ pick up the loa.i. a,,,! ,vh„ist,.,l .tt
a",v p.,mt l,etw,.,.u the lin.its „f the eable. In this n,ann<.r the l„a,l is
transport e,l aliint; the (.ahle.

The ,.al,les n.a.y span a ,listan,-e .,f 4<l() feet, hen,.,- ate n.a.le ..f ,.ru,.ihle
steel. an,l hay,- a .hatnefr of from U" ,.. 2", ,l,.pen,li„. on the length ofhe s,.,n an,l lo:„l to he ,.arr,..,l. The ropes use.l for hoisting a,-e frotu
^ to ( iliameter.

^The cul,K-wuys may he either in.Une.l (l-[.. o) or horizontal iFiir. (i)
III t.ie '•a.'- ";,''" ="^"-'^- c:ihlu-;v;iys the ,:a,rier is provi.ieci usuallv with onerope-the fall r„pe-whi,-h, however, also serves a.s a haulimr'rope To
prevent the .arrier moving alonsr the ,.al.le when the loa,l is raised it is neees-
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M niounto-l on .me axlo. witli brakes worked l,y lian.l lever and link nmtion-
tlu- iiiirr(.\v and curved drum serving f.,r the endless tail rope.

Lkficik.ncy of Hoisting Plant.

Tlic nunihor of tons of rock which can he rai.sed from a quarrv h\- moans
of a cable derrick dcpend.s upon the depth of the pit, the distance to be hauled
an.l the capa.^ity of the n.achinery. As a rule, the distance in the ..uarnes
ranges between 200 and :m feet, while the greatest depth so far attained is
50 feet. Takmg these (igun . as a b:isis, an.l a.ssuniing the loa.i to be one
ton, an.l the capacity of the hoist 40 li.p., on an average from :m to 350 t..ns
oi ...e can be raise.l in a ten hour shift. It must be unileivstood, however
that a cable dern.k is use.l also for otlur purposes: lifting an.l shiftin-
heavy pie.'es of ro.^k in the .piarry in orc'er t.. clear the working face after
blasting. On ac.'.)unt ..f the work entuilei. through the separation of
the useful from the dead material in the bottom of the pit, a cable derrick
.•an very sel.lom be u.sed to its full capacity. As a general rule, f.,r a supplv
of 100 t.ms of milling rock .laily, .me cabl.j derrick is re.piire.1. For the
.lehvery of every further 75 t..ns of n^^k one addith.nal derrick is needo.l s..
that for, say ;{00 tons, 5 cable .lerricks must be installed. The number
seems !aig.', ami a smaller nuniber might .lo, but the initial a.lvanta-e thus
gamed ,s more than offset by the h^ss of valuable .'rude .,re .MU....1
by superfi.-ial w.,rk and lack of care in the pr..i)er separation of the
materials.

H.WLAOK.

The .lumping cars in use consist of a truck and a moveable h.)x, constru.l-
e.l for a gauge of 2tj", h.)lding from one-half to one ton of dump.

X.> .lumping cars hauled by mechanical p.,wer have vet been intr.,-
dii.'e.! into .hn.me iron oiv mining, but they are at present largeiv empl.,ve.i
in the asbestos mines in the distri.t. These bo.x cars lu.l.l from :i to (i tons
..f rock: they are furnished with brakes and such mechanism as will permit
the tilting of the box to b.)th sides ..f the track. The gauge of the latter
IS 42". In the asbestos mines haulage is b.-ing d.,ne bv small 10 and 12 ton
lo.'om..tives, and it is daime.l tliat n.>t .mly has the est of trans(,ort per
t..n licen reduced considerably, but that a.Ti.lcnts aiv. verv few. Some of the
locom..tives are of the (;..aring type: an innov.n.tion bv Mr. Ceor-e Smith
the g.>ne,al manag..r of the Hell Asb,..st..s Co The main a.lvantage of th.-se
(..anngloco„„,tiv..s is th.. gr.-at .-as.- with which verv sharp .^urves are .uim.mI-
while their g.-neial .•onstru.'tion is su.^h as to reduce rei)airs to a minimum'
It IS claiiruM tiiat in some .,f the asbest.is mines such l.)comotives make from
50 t.. <10 mil,>s a day. The .liamefr of the cvlinders is S", an.l the
stn.ke 10". The eiidn.. is titte.l with steel frame, a .sa.l.lle tank, an.l
.steam !)rake. F.)r the mining an.l treatment ..f .several hun.lred t.ms .,f
.iirome ir.mst.ine tliis p.)wer haulajie svi

haul.ige .'an be r.Mhiceil to a verv low fi

e .system is indis])ensable; iis the cost of
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Position of Cable- Dekrkks and Thacks.

The position of the cahle-derriek.s is determined in- the location and nu.n-be of v^,i<.n,. pomt.s m the pit. andchanjje.s with the .hiftingof operatlWhere the quarry is of rectangular shape, all the supports and ho s' n ,

'

g.nes must he placed on one side of the pit; the forme usuull al one^ownear the border of the pit, leaving, however, enough space fo the 3".dumping cars. A good illustration of this arrangement is the lar'e en amK.ng Hro hers, at Thetford .Plate 111). The derricks enrpbv "aal of the tad rope type, the ... ..s being stretched nearlv parallel, at fixed

n on?' Tr ''' '"*' "'"' '"' ^'" ^°'^^^' --^ «f t'-- group :dtogeu"erm one buddmg, are stationed back of the supports

should bT n
")"7 '^? ^''"

i''!
'" '"'^"''^^ ^•"'P^ "^"^ ''""-^d ""tline, an effortshoul.l be nade to place the hoists and supports on one central spot fromwhence all the cable-wavs are operated ^ '

^i^rz'zz^ r" "-
'" -" -'-' »" '" "» '»-

In order to control the output of a mine, each engineer stationed at a

ht' and' thr
'""'' ^'"

"'"'r
"' ''°^ ''''^'^^ *'^ ha.: hoisted d^ng h

he number of
""?;•''''":* "^ '" *'' ''''^''"^ ^"'^"^^'^ '""^^ tally with

:t:;r min! ::d rz;^:^r ^^^^^^-^^^^
'^ ^^ ^^^ ---

CoMppfissED Air.

The mo.st economi,. motive power for actuating rock-drills and hoists isompressed a.r, suppl ed by straight line or duplex at compressors n ordto secure umfornuty of pressure, and to get rid of the water and impuritL t he

witn a satetj valve, and pressure gauge, also with a cock for lettint' off th^water, wh.ch collects gradually. Where the distance fron" the pit tf theair compressor is very long, say over 500 feet, a second re ever should beinstalled about half way, for the purpose above indicated 1 ecaaeiU

pounds.
"^""'' "'"'"" ^'"^"'^"^ ^"- ^'^ '^""^ '^ ^^'-^^ *' -^d gS

The straight line air compressors have the great disadvantage of con

stn cif
^""^P'-^^«°'' nianufactured by the Rand Drill Company, and con-structed on more eoonomical lines.

DRAI\A(iE.

Siphons are sometimes u.^ed for drainage where the quarries are shallowand located on the slope of a hill. As a rule the serpentine "ck do^s no!



as

ctny much water; most of the latter comes from tlie surface an<l is collecte.l
lit the deepest point in iisump. A duplex pump"f small size mav l.e stationed
at some point of the (piarry well protected a-ainst sliot^ and this will sutlice
t., keep the water in the sump under contiul l.y iM-iti- operat.-d only a few
hoiiis a (lav.
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CHAI'TKH IV.

THE DRESSING OF CHROMITE FOR THE MARKET.

rtidcr the t

till' iiiiiiiM- {•oiivcrts lii.

t'l-m ilrcsMiiir is irciicially mi(icrstii()(| I he |i|-,

;i in.'iikciaMc pmiluci IVdirj it. 'I'l,

iniricnil into ;i saleable urticK >!• I>v whii-l

inio, (1

coarsclv

extent. I.v

,],]

iriiiieil Willi I

111-. (_>! iiieclKUiical il

process in the case ot'd

ly which

1 li(^ extracts

i(',u:in>:iie. it is feasil

icssiim. Wiien the cl

iroMiite is (li\iile,|

means of hanil

lie to S(>narale it.

il I)art of the i

liroken out of the lod

it will l,e

lirittl

-'irtinir. This process is -enerall>

raile oic m.av

iroMille is

to a consiileialile

iiinniL: of the ore. in which hi-h ir

I' senai'ateU-, If

practiseil .-i

-onieliines 1,

on\(>rte(l inii

pure chroniiK

th(

oreakiriir.

of tl

ami the jiercentatre of t

ore, the size to wliich it is l)ldl

liroken. a poilion of

lie<e tines depends up,,|i

^fltlinu, no matte

n uashiii!,' with water a

Ken, •iml the method of

of useful

of izreat i

r liow peri'ect the proce-

deal of these tine

nnneral fouiitl in thetailitms

of t

cnisl

niporlance to avoid
The i)rocess of hand sort

of washiiii;.

nerallv tell the

will e>i-a,pe

.and tlie Jul h contents

tale.

K' ore, and (i>)

breakiiii; more than

n<x is divided into t

IS. Iheri'ton

<1 pick III;

icr or, inaiiually with the aid of a 1

The f

H nece.^sarv.

uo opei'.ations, (

1

oiiiier inav d.

reakiiii,'

jaw

m ore hy a jaw crushe
not desirable

produces an e.xcessive

lanimer. .\s a rule, the bre.akini: of

is much preferred. Tl

or liand soiling, .'ind jrenerallv the breal

<piantitv of fine

'<inL' with the ha

winch IS

miner

111 111<ipr to ma
acter o

or

if tl

ke ha

If ore, and

tio ^ize, of eounse, to which the ore has to be brok-
sortiii,!: very effici -nt. depends

;en

•p is found varie-i ii

<) rule can be laid dow

After the ore is brok
it niuy be pu.s.sed ove
•^ent to the mill for future t

be sorted either

• lependei

larjie estal

tlicy draw th

nietl

1 everv mine.

upon the general cliar-

n, .as the condition in which the

on, either bv n achine or with the aid of
:i screen, or a frrizzlv, to

a liainmer.

i-eatinent; the rem
remove the fines, whicltl are

by men or bov; T
nniiiy; pieces of ore niav th

It 111 on the manner in which the

lie success of hand ^ortiivt; is laiwlv

>lisl:nieiits the .sort ei> sit at I

ore IS presented to tl le sorteiv h

re to 1 «' sorted fron

irs;e stationarv tabk III which
1 lieai)s

lod is to di.scharfre the
which the

ore on a circular.

pockets. An efficient

belt f

sorters stand; or, the ore

owly revolviiiir tal

rom which the
in

A revolvinir pickinir tabk

sorters can select it.

ay be discharired

lie. around
on a travelling

pany, o

a tab

if (' hica^o, is illustrated

inaniifactiired by the .Mlis ('

F brok
iialiners ('

litin of the tal

'y a chute, and the spreadinf; out of the ore is f;

•^weiit off

iilile, until meetinir an inclined st

en ore is placed on

icilitatedhvtlierevolu-

ritoacluite, which deliversit into cars, ort

itionary scraper, when it i.-

o a continuous convever.



II

'• "•••'nsp.,rt ,t tn tl... n..xt o,,r,a.in„. Hoys, statinnnl .•inMi,„l tlu- t.al.lo
I'X'k yut the n.inenil ln„„ tl..- sl„ulv ,n..vi„:; luvn- ..f ,„v Th,- fil.l,'s .na.|,. of p,„„.|u..l iron or s,...! ,,lato. Kx|.,.,i..n.-,. has show,, , hat „ .s ..ns,,.,
>'"• 'Ik. |,„.ke,-s to throw th- so,t.-,l ,„at..,'ial i.i fro„t of ,h..,„: a,„l ,his ann.iir,irc-

FiG. S— KcvolviiiK Orc-pickiiiK Tiihlo.

.ne,u is Pusily ,„a,k. with tables of annular f„r.„: in oonnoxion with which
a conirul s.nfare having radial pa.titions, n,ay he aiTanu-ed inside the rin--around the vertical axis, in o.-der to facilitate the .sepanition of differe.u
cla-ses of ore. which will slide down the cone into proper re.eptacles

<>ffiA>l:it<r4,'liAu«;.'
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-MECHAXICAL SKI'AHATIOX.

History.

epti.m ,t t^^n te.^ts. all the experiments wore satisfactory The hi.d.o-,concentrations were from 2.S (iS ner cent t,. J^-n
"

f-orn .7 24 to o,i 2S per cent ehr'omit:
'""' ""^ "'"'"''''' '""'

trtate.!, and for this reason the .oncentration of all the ores treated



is not sn liiirl, :is was :iiiti(ip;ilcil. Mr. Olmlski siK'cccdf.l, liuuvv..--, in
.lt'iii..nstr;itiiii; tli;it llii- |.iu|..t r.>iir..|iti:ili(.ii of low irriMlc oics would offer
:ui opporlnnity to o|i.M:it(' low irriidi" deposits

; thus proloimim; the life of
a iiiiiie. and addiiii: to its revenue in no small deiirpe.

Ki'ahzini; the advantage of litili/inji thi'se low niade ores, the
Coleraine Minintc "o., in IVIS. erected a mill on the shore of Ulack lake.
alMiiit two miles from Hlaek Lake sr;,tion on the road to Coleraine, Xo
t.aMes for c.ncent r.ation. .-mh as tho-(. emploved in the tests,-a .Milwaukee,
were u-e,|. l,ut .•,.n.-enl ralion ji^^s were iiiMalhvl. This mill eons|st,.,l. in
the mam, of fw,, liiake crushers, the first of which w.rs followed l.y a table
foi-^haml .soMini:. the crusher- reduciuii the dimensions of the pieces t,,

J':" and then to I". •|he-e pieces then pas-ed between crushinj; rolls,

wlii.'h made 17.") revolution, per nutnite. The pulverized ore passed
through a revolving p.Mlorated c.vliialer: tiie oversize went to the jijrs. con-
sisting; of three compartments, arid makitii: on all average .ahoiit IVl pul-
sati.iiis per min •>. with an averai'e drop of 2 inches. \V,-iter for wa-liiiiK
was supplied from the lake hv means of a pumping station. .\ 7,") h.p.
steam en^dne furnished power for the whole mill, ^(.wai-ds the end of IS'.tS

the mill was set in operation, hut a numhei- of idi.aiiiies and a Iditiotis ha<l
to he made in order to picvent the lo.-s of a K'""! <leal of ore in the tailinsis.

Accurate results of these milling' operations have never heeii reported, l.ut
It was known that the mill .lid not >^\\o the sati.sfaetioii anticipated.

In P.Ml. .Mr. Whitni'v. manaiier of i!ie .\inerican Chrome Company,
for the first time erectcil a concentration mill, consisting; of stamps, on lot

!>. ranse .\iii. Trom the very start it fjave fair results, and all chromite
mills which have l.een huilt since, follow in a i;i<'ater or less decree the system
of separatioti as laid down l,y .Mi. \Vliitne\ . The mill consi.-ted of a Mlake
crusher, 2 cnishinj; rolls, a Lattery of ", stamps, and a Wilfley table with
the usual acce.ssories. It turne.l out about 2(1 tons of concentrates per
week. In l<),i:i some improvements were made, another b.attery of ."> stamps
and -2 uunv Wilfley tables were added, niakiuK in all 1(1 stamps and :i tables.
On an averaf;e IS tons of rnillin!; ro(d< were treated in 1(1 hours. vieldin«
from 4 to .j tons of concentrates.

The |)re.sent system of relinint; chromite is the result of the cumulative
experience of several niill men. rvxtemlin;; over a period of li) years, which
has naturally evolved a system of -eparation conforming to the pe-
culiar c.inditions in which the ore is f,,und. The wet treatment, with the
aid of stamps, is found to be best suited to Canadian chromite. Further
imi.rovements are still beiiifr made, but they are much m.ire likely to oriudnate
in the district it.self than outsiile of it.

.Maciiimhv Csii) IN (iiu.iMrri: .Mii.i.s.

IJetore enteriiif; upon a general description and detaile<l account of the
method attempted in the mechanical .sepamtion of chromite, it is necessary
m onler to fully understand the workinj; princiiiles. to describe the different
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fliissiw i,f !i|i|p;ir;itii^ uhi,

••'-lll.v T(MMi,;,rl,ii„.r\ ,Hii;,lly,.|n|,ir,v,Mlii,tl,i.„:
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''' ^'•['"•''l"Mnf,,llMTur.... I.„t If- .;••
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|M-> i-^ iri\:ni:il.|y m

•|i,-initMi-\'

I he \urk

'I'l"' ln>t ClU-li.T Ihlnlli;., „i,i,.|, ,|„. y.,rl I,.,. ,,, ,,.,,

J.w rrush..r ,.f „,«,. ,„,, .,.,,j^
i^ ^, ,„^,,., ,,^^, |.

^_. ^.^
,

^^^^^'

t- t,n,. ,.,u.iMM« l,v ,„ll-. I, i. ,|„,,|,|,. „,„, ..^,„ ,„

'

TiM- ..IjUMm..,,, „f ,|„. j:,„,, „„| ,„.. .i„. ,„• ,|„. ,,„„|^ ,,,,,i„„ „,„ ..,,„^|,,„.

;:,:'•":;;;;:":•• ;'--"" '''"-""— -'- ;-;.:,.::
• " Mt.

(
n.- o..k .rush,.,- al..,„. ,n;,v 1„. „.,.,| ,„ ,„,.,,,.,,,. ,|,„ , ,,„ ,•„, ,„,.Mam,,s;l„u .or . la,«..,. ..,;,a,.„v „ i> .hv,...,!,!,. ,.,,... ,n„ ... v,'

:•:;:.':;:;:;:;::;.:
"•''-- --'^ ^..s.,...., ,.,..,;;:,;;

Sin..,. ,1... lar^e size ai„l inv^ulaiitv ,„ ,|,.. r,„„| ,,„.,. „,,„,,„,. ,,

""' '"'•"" ' ='"'""-'- ' I-,, ,1,.- jaw i„.,.ak..,s a,... f..,l l,v l,an,l „, si,, .|

''""':;;7 •"-••"'' ' n.,„,l„..l,u„.l,vrak..,„-,,i..k
jau- luvakof. may l>,. ,iivi,l,.,| i„t,, two tvncsy|i('s. acciir.liii}; to the

«. IMt ,„ „, J,,, „,„ ^,.„^^,„^^ „,.,v..,nc.nt: (21 ,1,,,... uhirl, an-
.;'";' '"''^\

«'V""
"'•• "l.por ,.a,., of „,.. jaw ,1... «,....., „ .^ ^

Tlic riiovcincnt of the lowt•fi- part of the jaw is frM'at.'st in tlu- Hlako

"!' -niu Ja^^.t u. lowor par, r,.,nainin« nearly s.ationarv. lu....-.- ,|„. „ro,|,.,-t

;•"' tt". ^nvs an. set a,,a,t. This ,..xplai„s tlu- InRhor .-apa.itv „f „.I'l^'K.'. wlule the Dodj;,. .-rusher .lelivers .nore .i,„.s T,,.,, ., . .. ...V'"

1

t;

I'.

plIiillKt
Clivers in,,re lines, an.l a more iuiif..nii

HoTMiV AM) CVKVTOHY ClI r.s|| KHS.

;r'.eso crushers n.ay also he e,nploye,l in stamp ,uil |>repara'o;\ to
•-din.t.K..retothes,an,ps.,nUastheirwork,u:;n„;

;is •:;,
<> -a„ so e..,ly I.e stu.lie.l in the eatalo.ues of L n.L.ufa.-:,..,'
'•lass of n.a.-hinery. a des.-ription of the.n is unneeessarv.

SlAMP-

erizitiK ore Kv
These are n,a,-hiMes f -.rumK ore l,y means of weights „i.atin.r"•'— "' ^' ^l-lli..« l-nnne.. The stan.p null is not. as ;x;.e,.;;.";

t'
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^lll)^vll. Mil iilr:il |iulvi'iizi'r. :i' it' dcl'iil- :iic yrcMl; it tin lis (Hit tlic nif or

|iiil|> ill III;, ill- cit' all sizf>. tioiii ,'in iiii|iMl|i:ilili' pmMlrr up lu the size of tlif

iiH'.-li i'iii|ii"\('ii. With nil it> clct'cct' it liiiliW ii« nwii aiiioti!; the iiiiiiicinii.-i

invt'iitiiiii-. iur the piiriMwc, imd Inr this mmsdii its iiso is w iilc»pnMi|.

'I'hc iiii)>t hithly ilcvclnpcil mil! ii^<'i| in thi- rcitiiTiitr.itimi nt' chiiiinc

irnti (lies, is thi' su cmIIimI ('Mlifniniii -tuiiip-iiiill d'i);. ft). This mill cuiisists

of 11 iiiiiitMi'. A. staiiilmjj upon a iimrtar lilm'k, H. 'riic stamps, ('. arc lift<'i|

liy CM Ills. I). !:c\c(l to a camshatt . I!, ami ilrup iritu the limit a l'. A strmiii frame

Mlppiiits the cMMishaft mikI the (lii\iii(; Kcar. As a uciieial Mile, live stamps

illiip t(i a siiifilc imiitar. fmiiiiii); with all arcessdiies iiiie unit, (ir a liattcrv.

'I'lie lappets, r, foiin cast iron cvlimlcis. Iiaviii;;'a central liore of the

<lianieter of the stem. (I. The shoos. I', are jceiierally miiilc of cast steel.

A more iletailed ilescriplion of stamp mills will lie foutnl in any text-hook

ilealiiii: with mining machinery, ami oiil\ a few ilctails will he ;;i\eii here

with ri'y;aiil to their adjustment to the lieatment of chrome irmi ores:

(1) Miirtiir. This is constructeil of cast iron. weijihiiiK from (t.(l(M) to

7,(MM» ills.

(2) Snitns. The screens eiii()l(iyed are usually luass wire screens; tlif'ir

nicshes raiine from l' I to 2.*) per si|uare inch.

(;{) Sidiniis. The weight of the stamps in usr is from l.ooo to l.loo ll.s;

the nuniher of drops per minute is from !M to \)'t: the lift is from 7 to !) inches,

accordiiif; to the wearing of the dies on .ui average 10 inches.

(4) The capacity of the stamps is from l-T') to i-.V) tor.s of chrome

iron ore per doiiMe shift.

The mo>t > us imperfection of stamps and it may he said of all

pulverizing ma' .es is that, after <'rusliiiiK the ore to the reiiuisite si'ie,

they keep on .^erizinj; it to the state of the finest slimes; the mortar is

fjenerally tilled with a sutlicient quantity of water to keep the whole of its

contents in motion. .\t each iilow a (|uaiitity of line material is [iroduced,

and this, itctead of heiiiji; carried away immediately, is drawn l;y suction

caused by t!ie raisin;; of the stamp, hack to the hottoni of the mortar.

In this way the material is asai'i crushed ami pulverized, although it is

already in a sutlicieiitl\ lin(> state. This action continues indefinitely,

so that the pulp issuing from the screens contains mineral in all ilej;rees

of fin(>ness: from that^of an impalpable powder up to the size of the mesh
of ttie screen. It will be seen from this that the ])ulp will eventually roli-

taiu a very lar«e pcrce!ita;;e of fines, as has been determine I liy a tvainber

of ex|)criments: more than .mi' ,' beinn less than
^l^

of an iii'h in diameter.

The mortar bo.xes cany 'wo ..•reens. one in front and one behind; for

the purpos(- of avoiding; clioiw ; of the mortar box ami breakiiiK of the

s<Teens.

These ver.\' line sliiiu^s of chrome ore arc \-er\' dil'lcult to treat in a

.stream of water, and the consequo'ice is that, in the present mill practice

there is ((uite a loss of coiiceni rates on that account.
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stream of water, and the consequence is that, in the present mill practice
there is quite a loss of i-onceutrates on that account.
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'riii: Wii.ii.i.v T Mii.i;.

This fal.l.. has MOW l„v„ in us,. Un- a nuinl,,.,- „f yours in the ron.,.nt,;„;„n
i)t chronic in,n oii-s, aii.! lias srivoii satisla.-tion.

It i< Imih nn a heavy woo.l,.n •/u;U-i: A, (I'lato IV), ivstiii;, on thivo ,to,s
P""<'.-<. t.vt. H. On .hotopof this.i,.,l,.rar,M.ast i,-on<Tuss boanis arrin....!
'"; "'y^!'"^; ^'"' ^'" ' "" '^"I'l" I'.v m-ans of l„.an,s and s.-rous o,,orut,..i'"!,v
M mn, wh,.,.|,('at,hesi,h., Th,. taM. prop..,- is of ox,,, .fon. ,.onM,u,.t,on

;

IH- onj;, u.imal nl.s aro nia.l.. of hanlwoo,! on.as..,! in sho.-t s,.m.| and ,h..top hoanis aiv pla.-o,! diapmally, and soruivlv fasfn.-d ,o tho ril.s Tho
topsurla..,.,scovor,.d with hnolenm and upon this ,s laid a srn.w „f ,,l!l..s
•'"dmi; alon^' a ,l,aj;o,ial lino, and fonnini; a .otnhination of nill.-d portion
;;";'''';"" ^•"'-•'-\- ^^l-- i- th,. pla,,.. -ni,. pulp is f,.d upon ,li. tal.lo
luoufih a s,.nes o, holes in the upper side, on the pulp l,ox, 1,, This pulp

I.OX .s a„a,-hed ,o the sidei.oard of the deek. as it is foun.l that the motion
..t the tal.le ensures an even and proper distribution of the feed. The w-.-li
^^••'t."r "u the tahle is delivere.l alon. the upper side hv an open l,ox of ..peeial
<-o..strue„on, whieh distnlmtes it in a thin .tre.ani and .onipleflv prevents
'•Ill-rents <m the table surface.

I- Hi. lit l)ivi>iriii 1,1 Priuluci- ipii U ilflcy T.'iMc
(I) CuiLviiirn,,... ,11, .\li,|,llii,i;, iIll)TailiMK.s"(IV)Slii,„.s.

The tahle i-eceives a sliakmj; motion hy means of a powerful to.,de
nM.ve,nen,

.

K, placed near the feed end : it makes as a general rule from -1 a';.,
-4(1 ,,ulsat.ons per minute. The values are cau^dtt l,y the liflle.s, and carried to
theendl,ythe..liakinK motion, wliiletheli,i,duerparticle.s, or, aihnus a- e.i.rie.'
^Mio>> If,,, riiiles hy the nio„on of ,he water an,l .liseliarjied at the s,de

I he usual divi.sion of products upon a Wiltley tahle isea.silv and naturallv
'I'^-l.' as .shown on I•i^^ 1(1: I heins eo.ieentrates, II middli.iss. 111 ,ailinKs

-m
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an.i I\ -hni.... ()| . h.-c il,.. ,.,,nr,,,t ,.„.-. I. .-ii-.. n..;„ Iv .-l,,,.. rhroniit.. ,,nlv
M slidit .|n:inl,tv ,,| Miiall jiniin- ,,l ...r|„.|M in.. \,nu'^ |„,.-,.„t. Th.. n.i.Mlinjrs.
II. iMirv -,,„„. !:,,-. :ui,l >.,,,„ Hiiall jiiaili^ ..f .•hroniHc. Tlic laili-i"^ l?I
'-.nry >.,„. wry sn,;.ll urain^, a.i.l th.. .-.|m,..s. U'. ,...,,rv vcrv niimitn^raiiis
lit rlilci|iiit|..

All III,..,. |.n.,lu,.ts iliM-h-.i-,. it, to l:niii,l..,-. pi;,,.,.,! .,,n v..|ii..ni|- .,t t'l..

siii.'s .if til." i.-ilil...

A- a ,i:..ii..ial ml., til,. ini.Mlinn-., wlii,.), ,-,,rv -till an a| iii-,.,-ial.|.. |„.r.
n.lita-.. .It rhrninit... aiv t r..,-,l|..| a-aii, in ili,-~an;,. ;,iann..r,.n a M'muA taM.>

'I'Ik' I'liiii-cnlrat,-^ fn.ni tli,. (ir<t tal.l..> nni In, in :.() t., .V, p,.,- ,,.,.,; th..

piiiiliiri'-. .iini.,.nl iat..~ caii'X'ini^
f.'-tivatiim i>\ th,. iniilillin!:> mi a >...-(ini| talil..

tl-,1111 U III Is p.T .(Mil ilii-dinir (ixiil..,

Th.. rapa.-ilv ,,1- a Willlcy lal,],. in .Iniilil.' >hifl i~ froni IL'..", i,, l.', i.,n~
n-n.^h.-il to-.'ii !n,.>li:th,. p,,«,., run^uni..,! I li.p., ami il„- wa>liual,.r u~,..l
liiini l,"iO In :;iii) f;alliiii> p,.r li,,ur.

A, I i...>n{tii;s i-i)i! Mil. I.-,

Ani.in- th,. inanv ar,....,.,in..s f,,,- mills may 1„. m..ntinn,.,l th,. f.,li,,uimr
.<p('ciall\- inipoilaiit iin..~:

(I) 'h; /.„/.v. Th,. vaiyiii- piiiilia'tinii of mv in ih," min.'< .-all-. f,.|- r,>....iv-

rnS liiiK lai-.. ..n.iiish to H'tv,. i,,,- Mnra-... uhi'ii ih.. min.. i> p,,i,lu,-in.r nmn-
oiv than th,. mill .-an tr..at. ami u, pinvM,. ,„v hir th,. null wh.-n non.. ,ri„.i,,.
|-<',-..|\..il. It ,irt,.n liapp,.n- that luinin- ami millim; aiv i^arri,..! .m t,.i- "'l
h.iui-. uhil,. hnisti,,. an,l >l,ipp,m; ...iv,.!- ,,nlv l.> |„,ur-. A .nnnnnn vnlr
f..i-th(. .unMni,-ti,,n.,fliitwi>.lliaI lh..y<h.-ill hnl.l at l<.a>I L' 1 Imuii- pn, |u,t
"f th,. min... ami lli..y aiv nllcii niu,.h lai-,.,-. Int,.nn,.ilial,. \,ms aiv ii

line milU to art .a.-; r,..M.fv,iiis, ,s,i i|

Inn

I'll in

lat ,, t..mpi.iar\ sluppas;,' nf nii,. part ,,1'

the null wi'l m,i uvrvssifM,' th,. .Muppa-,. of th,. np,.,alii,n.s pr,.,....lin.^ .ami
f.)l]owiti<;.

C') F.nlns. liitakiiiirlh,.ro,.k I'lmn t he ..iv i.iii.< t.i th,- sl.amps.il,,. .-..ipply
IS f(-Kiilair.l: liul it .,ft,.n liapp,.n.< ih.at a -.u,|,|..n ni.-h of or., u ill rlmk,. i h,.m,
ami nn'r- ih.'y aiv .-iippli.'.l with :,n ,.M,a .•iiiiniint of iM,u,.r ami -t ivi,..| h
whi,.|i i., -..iLTaliv not th.. ,.,.,>,.. ,l„.v will h.vak. To av,,i,l ,hi< lionM.'.

''''''^ "I'' "I-"'''- "'ii''li :'" k«'|'t ron.tanlly lull m mat,.nal, f,.,l to
th(. Jippaiatiis \.y automatic liiarhilH.iv in,,st|y |,v .willaliiiir .u' iv\olv-

C!.) r-,»/,-,-/,7-.v. 'I'll,. roiiv..v..r-. in iis,. aiv ..illwr of lli.. lHirk..t. or
.M.fapcr typ... -n,,. f,,rni,.r ;ir.- f;..|i.. rally ,.|„p|,,v,.,i f,,r liftin^r ,i„,
''"'^ '" •'' •'• ''nish-.r or I, in-. Tli,.y ,.,,n-i-t of :, ...ri,... of ,,t,.,.|

liiiH<,.|s huii^ on trunnions l„.tu,.,.,i two parall..| link l«.|ts. Ih,.
.s..rap,.r ,-iiiiv,.y,.|s ar.. iim.i| for tli.> lraii>p,,r, of th.. .•oi„...nI laMr
from th". tal.!(.> lo 'll,. -.<:::: :;:;;m. 'l-j^.v riKi-i-i Ilin-rlv of -1

''"" '''•"''" .•"'M..h,..l to an ,.|i,ll,.ss .liain ali.l mcviii- in an "or-
• linai'v lanni|,.r.
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siKMili,. ^'i;.viti..s. the w..ik ..f sorting i^ ...xpcctcd :.s well. In ..tlicr w,.i<l>
wv oxp..rt from tlio WilUcy tal.l.« two luoclmiiical oporati.m.s (.ntii.-lv difTcn'm
111 their fuiKh.nu'iital principles, naincly. sorting an.! M/inu'. Tiii> ovr'rloadinf;
of the tal.le is the principal cause of the loss in tiie tailings, which in ii,c ,. cs-
ent mill practice may I.e |.ut at from :i to!) percent. However, the pres,.ni
practice of treating chrome iron ore has the f;r<-ata,lvanta«e of simplicitv an.l
coinpare.1 with the treatment of other metalliferous ores, of low cost. In
onler t<. make the s.vstem more elTective. ami devoid n{ ;,iiv uimer'essary
waste, without .letracting from its great advantages, it has I'.een suggested
that the ore should he sorted before it is dealt with on the tables, and this
operation is generally performe(l in classifiers.

Tim; Callow Sckkk.v.

The principal part of this apparatus is a travelling belt, or l.elt screen
cloth, which receives the [)uli) from .listributing aprons or feed soles. The
belt is set in motion by head and tail rollers, and travels continuotislv in a
horizontal direction, at a speed varying between lV) and 12:, feet per i.'unute
acconling to the character and .piantity of the ore. The operation of the
pulp distributing ajirons or soles forms a very important i)art in the suc-
cessful afiplication of the whole ajiparatus, because a lueliminarv sorting
and sizing is effected through these contrivances. The grains of the (m\
which are of all sizes, fall from the aprons on the screen.the coarsest and largest
Strike the latter at a jioint ahead of the smaller ones, and naturally a s|^ice
is left on the screen iittween the two. The jiores of the cloth in the rear
being, therefore, still uncovered and open, permit the free jiassage of the
fines and water. Simultaneously with this action the doth is moved
forward, and the dej.osit of oversize is continuously and unintermitteiitly
removed from the separating or screening /one. an,l thus the machine coii-
tinues to [.erforin its function so long as it is kept moving and is supplied with
feed.

After leaving the screening /.one, the deposit of oversize- is carried
forward, ami jiasses under a shaking spray of I'lear water, where any re-
maining traces of slime, or of hue adhering particles, are washed, and pass
through with the water from the spray into the undersize hopper beneath.
Continuing, the oversize still clinging to the screen dolh passes i,, front
of a small impinging spray, which is conveniently situated somewhere about
the mid-diameter of the front roller, and the oversize is llieic washe,! ,,tT

the screen cloth into the; oversize hopper below.

The api)aratus is in two parts, each half being the duplicate of ihe other.
The two belts are indc|,endent of one another, but oj.erate from a common
driving mechanism. The speed ,,f tiie belts can b«. varied by means
of cone pullevs, .'ind th.e drivinir shaft-, m-r :\y\-^!:ir:,,i „. !!...; .;,!

side .•an be thrown in „r mit by suitable frictional contact, adjust, •,! to
each driving roller.
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llir cloL'mnii 111' the Ijtt.T. :i ic\i.|\ iiii; 1m ii~li < 1. is |)l:i I uiuli'i' the ~'w\o in tlio

iii.-miicr iiiilicilc'l, wliicli rl.-.ui- tin- lii>lc- ir ini rluviriiii; iii:iti'n;il. at'tcr llic\

ll:iv(< |i:i.«-C(l till i(M- >I'r;i> '. 'Tiif >i.'\i' niukc- iphh luiir l(. ~!\ rcM»<Ml imis

|K.'r minute. ilciM'li.iini; Ujinti the i|U;iiilit\ ;ii,'l >i/f til' tlp' ;;i,'iiii,-.

I'uw i:i! \\i) W \ I III r>Kl).

I 111' lldi-r piiWi'l- llM|li;!'fil jiiT 1 1 HI 111 nil' tllMll'il \ :llil'-i. i it' liiur^l'. ill till'

iliffiTfli' iiiilU Mill tlii'i,iKiiitily uiiil kimliil riirk lri!!iti-il:aiiil it willi'Vi'ii v:iry

in till- >,iiai' mill uvviii'.: In ^li;;!!! 'Ii;tii^c~ c.t vi-iiiniv; pi'i'il ,if t'l'i'ilin^

ami ili«rliai-'4i'. ainl si/c nt' tlii< matrlial IimI In llu' liii'akia'-. I'm- tlii'Sf

icasnii- .i\iTai;i' fii^ui-i'^ raniml ln' applii'il to i-vny ii|ili\ i^liial mill, ami
tlii'V ran liii'i-i'fiiri'. In- of '.;i'MI'|:i1 valiii' dmIv.

Most ol till" mill-i iiispci'ti'il li.avi- ;i siidicii-iit ii'scrvo caiiacitv In olivian

till' lUM'f-iiy ot' I'linam; any n*' the iiiarhiin'iy, ami to iiimmiiI tin' tiMiiporarv

.<uspt'n>i(m ot" a m.-icliine for luljii-tmciif ami ivpairs.

As a irciu'ral nili\ ami fororilin;uy i-inumstaiiri's, the follouiii'^ power
for till' clitTiTcnt ui)paratus in a 'jn stamp mill i< usi'd: -

One IMaki' roik I. leaker, No 'J 12 lip.

I ore feeilers. . ,
..,'_'"

•Jti stamps, 1,11)0 llis,. '.Ill drop- :;(i •

.) Willley t.-ilili'.s .-, •

C'lineyers ami friction |||

('enlriliii.'Hl pump (ieliveriiii: KHl irals. per iiiimiti'. _'•."(
'

Total lior.se-power reipiireii til -."i It p.

.\s a general rule, this mill treats on an .averaire 10 tons of ore per ila\'.

Iax'I'V ton of roik i-i'i|uiros apiiroximately l-.') Iiorse-pnwer: -o that a mill of

.")0 .stamps treatiii;; about 100 tons of rock requires l.")l) liorse-pnwer.

Most of the mills .are now run liy elertricily, the ureal ilrawliaik ;il pres-

ent in the operation of -leaiii eii'.riiies in tjif ilislrici heiiij; the lack

of fuel. The St. Francis Hyiliaulic Power Company has Imilt a power
station at the rapiils of the St. l-'raiicis river, iiliout (i miles from
lUaik lake, ami is <iipplyiii'i a miiiilier ol mines with electric jxiwer;

while the .^hawciieiran Water ami Power Co., which has its power .station

UO miles ilistanl. is ilistrihutini; electric power to almost .all the mines lit

Thetford. ami Black Lake.

The main ail\antai;esof the use of electricity are t hat. electric motors ro-

(plire less altention ami repairs than ste.ain i'ii'.riiies. ami are at the same time

more eliii'ient in transforming electriiitx- into work than steam etiirines are

in tiansfiiiininir the calorific power of steam into work. The loss in trans-

mission is le-s with electricity, and it may lie said that wheicver electricity

hius iieen applied lo mill work it has iieeii found very successful.
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I'. 1.1 (•\i, lent thai llii- aiiMiiiiii (.111 !.«• iriliicc.l scinicwliat In ip.-rcasinL'

th.' fap.acitv rt' t|i(. mill l.y llic a.l.lilMHi ut .'11 Mamp-. as :h. iia.iv jaiiciif will
It if.jaii.'il I'di -iiclj a ii,il| ihau l',,r , ac with -Jll stamps.

It iiiii-t he -aid. Iiducvcr, lliat the capac-ity oi a mill, the (piality ..f

till' oiir.'iii rales, and the ((imlition of ihe lailiiiu's, dep.'mi laf^ely ap.ait
li.itn Ml,' de-iLin of the mill upon the iiitellii;eiiee and reli:d.ilit v of ihe m.Mi
empl. ed, .Miid a -avini; iii.ade in the ua-es ma\ lie muie t h.aii olT-el li\ l,i.-e- in

the elh. ieni y of llie ni.iehine-, due to iutiolaine iir lieulect.
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Ill till" mills uMi.'illv ;i cnniciit I'.ilii n IS cITnlcd ot' 1, ">. ;iii<i il to 1 : in ulhci

I. "), (iiti 1(111- of iiiilliii'.' rock \ icld one Ion ol' conccnti' ll(•^

Si .lis OK I 111; CiiKiiMii I, lM)rsru\,

The iniiiiiiLi tor cliroiiK" iron oic in llic Doiniiiioii of (':iii:iil;i. wliicii -nine

six veins :mo was still in its infiiiirv, lias a»iiiii(M| siicli a cliaractcr of -taliililv,

as will, in the near fiituif, entitle it to a ])roiiiinent |iositioii ainonusi the
mineral imliist ries. Formerly, minim: was caii-ied on in a s|iasmo(lic

manner, tliat is to say, deposits were o'lly t:\sted sii|ierlirially. and as soon
as a little dead rock threatened to rut off llie de|io>its. o|ierations were
sii-|ieriiled. Many of the smaller producers work mI intermittenth-, taking'

out only the ore which appeared on the suifa<'e, an<! stoppint: work when
the deposits were in their opinion exhausted.

'I'liese erratic methoijs, and constant shiftini; of operations from one
pla(e to another, proved too e.xpeiisive, and with the ditliculty of dispo-iim
of. or woikini: the lower ^rade ores, il w .is apparent that the industry lack.'d

permanence, and the possiliility of irivim; fair returns.

With the advent of a ]iroper inilliii!; prailice some six v(>ars airo. a
new era h;is .set in. and many a mine, which was working on poor ;;rouiid

and could not |iroduce the higher cpialities, has now a ch.ance to re;ili/e

on the ;iliuinlaiit <piaiitities of low irrade ore, which :ire in e\ideiii e at almost
;ill the |)its worked in former years; and further, while formerly the chromite
industry Wiw in the liands of small indi\idual operators, li;i\iim in most
cases il very limited amount of cai)ital at their disposal, to-day poweil'ul

eoiiipanies owiiim; extensive areas of chrotiiile lands throui:li the di-lii<t,

lijive (oinmenced operations on a larire .icale

.Another difliculty which seriously handicapped the proirress ,,1 this

imlustry wtis the (luestion of Inidiii'; a market. 'I'lieie was at one time a
prejudice on the part of users of chromite in the Tnited States, airainst

Can.idian chrome iron ores as not l>eint;so well adapted to certain applications
:ts those cominir from Asia .Minor; hut .all this h.as now disapjieared. and
llieCaiiaditinehroine iron ore holds its own in the many a|iplicalions for whic h

the .lineral is adapted. .Xt the present time there are in operation 7.") stamps,
with u total apptdximate i.apacily of l,")(l tons of millini; .ock jier day. Three
compiinies only are at present produciiiir, that is, the Ulai'k Lake
Chrome ami ."Xshestos Co.. at Ulack lake; the Canadian Chrome Coinpanv,
near Tlietford, and the .American Chrome t'oinpany, operating.' around
Ml.ii k lake. In the summer season aliout l.")(l men are eniplo\eil.

.\s to the fiituicpossihilities of the productive chromite fields of Canada,
locate<l in the I'lastern townships, tlii're is no doiilil lh;it the future outlook
for ;i production of a !;iri:( toimaire is \ery l>rii.dil, and if C.an.ada should ever
!• called upon to furnish four or live limes the (|uaiitity of ore produced to-

d;i> the writer is of opinion that the de|iosils at i>re.seiit under dexclopment.
as Well as tho.se lyinjr i,l|(. |,,ii which were Woiked some years ajio, can deli\er

this qu.aiilii V foi- vears to conie.



<IIAI'Ti:i! M.

THE CHROMITE MINES Of CANADA.
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I'd -shipped to Philadelphia 51

niniro iii of the township of Wolfsi own.

ceils; and ti

ipped. A

I

>"" lot 11.. r.aiiu-e iv of Thetford, f

tons obtained from lot 1,

lout the same tii

<'.\liiliition, which caused

lie specimens of the (-re

our or live t oils were

ii .!-'ival many in.|uiries to he iiiadi

were .sent to the Anf.-erp

deposit?

In April. I.VM, a„ niikm.wn mineral w.as fo
lak

( i('i;arc|itiLr the

iid ill the vicinity of Hl.ickK(
y man named l-rovencal. The nuneial was reco,ni.ed I, ;

«'l Iski he government minin. engineer, as chromitc. SuKsc.uenllv tie

u a
,

te „pi,„,, prospectors soon located ,pate a nuinher of de„osits.iMosily ,n the township of Coler.ain,.. Houeve r. niimnjj; drairu'cd aloiii; in aspasmodic manner until iM.v.. „,„, „,., „,,, ..^.^.^ ;;..:;.;;,;work
.

c .i.,.osi,s on a more s.ihstaniial scale, and to i.tili.. t e Iw^rad
--vhi..hhadl,eenaccnmulatin,on, h.mps, from , he coic en, it;::!;.

Tin: Hi.ACK I.Mu: {'iiuomk ^ Asi„..,rns ('..mi.an,.

IWompanv is the lar,..st producer and at the preseii, linie o.^^^^

' '7'' .''^••'•''''•'•-'--•-properiie.inthe |.;ast.Tn,.,wiislupsof ^^uO.^^^'"" -Idmu's comprise a parcel of land designated a.s Block A and I', of the
;

nsiple .,,,,.,,,,,,,,^, ,,..,, ,,,^,.,.^^

„
;: ':':'';''

r'^"'; •;""" ="- '•'- '-"'.-- --^ -- .n .1.'"•"niite mines and ;i lot of virdii croiciiiiil trom the Coleiaiiie .Minin- CoI. ,• ^ ^ '"" toe r tiie aiiie wiiiiM" I o
e..r..e,.er,n. into a description of the presetitw-orks. a. ,ri^mil l„- i:nen re^ardin^' th.. hiMory of the Compimv.



.><i

I III' Colciaiiu' Mii|i|ii: Cotnpiiny cmihc iiitu imsscssidii nf a iiiiiiiiici' III'

IS llilW
mines III isdT, ami l>c<;:iii workinu' mi llu spnt wlicto shaft No. 1

I'Talcil. Ill that yc;ii ahout L',0(«) tuns were niiiic.l fioni this jiit al

uliilf irnrii all tho mines somclhiiisr iiki' 7.00(1 tons were cxtraitcil, of whirh
.")..".00tons well- shi|)|.cil to th.o rnitcil States. The Coiiipany. icalizinu thi-

Kicat iiiipor an.f of iitilizini: the low ;;railc ores whirli were anunuilatinu'
al all thru pits, iiistalloil. in 1N!>S, a ronrciitrator on thr slioiv of Hlark
lake. l.jO Icct hclou the tiack of the (iueliec Central lailway. \V..ik was
lontiimeil until l!H)l, with a fone of from CO to NO men. Jn ISW, the low
jiiade ores were, for the first time, treated in the mill; hut the aitual result-

ohtaineil \\ereili-a|ipoiiiliiiL'. Freipieiit rhaiiLres in the mana'_'eiiieru look plaee
and a nuiiiher of addition^, rhanucs and impro\'enients in the mill wen- • :>'.>.

without realization of what was e.\perted from the works, heiire in l!tOi, uork
was entirely -usp.Mided .at mine and mill m lllOL' the present Company
took over all the mines, the mill, and llie huL'e hloik of unexplored land,
and sime th.at time, owini; to the eneiiretii- and prarliral way thint's have
been conducted, the undertakini: has Ik" placed on a suhstaritial Inisiness

liasis. Most of thecredit fortheilevelo| ent of our chrome iron .nc re-ource>
is due to this Company, which has si>ared neither means nor efTort to l.riiiL'

this imlu^try. which at one time threatened to fall to pieces, to a successful
issue.

I he Hl.ack Lake Chrome iV: .Xshestos Company is at present workiu';
in three locati.ms: (j) pit No. 1. d,,.,' to the vo.id leadini: from Hlack Lake
to Coleraine; iji pit \o. II. or the ol,l Carihoii pit. cIom' to Carihou lake:
and i.inhe .Vo. IlL or .Montreal pit. almut .s miles e:t-t of the raihvav. on lots
-.") and _'ii, ianu;e ii, Coleraine.

I'it .No.
1 is l>y far the larirest producer of chrome iron oi-e in the I'l.i.-iern

townships. It is calculated that this mine has produced more chrome iron ore
than all the other mines tov:ether. The main shaft is on the slope of a u'entlv

risiiii: hill, alxiut L.JOOfeet to the south of the mill, on the track of the<,;ueliec

Central railway. .\n inclined tr;uiiway, o|ierated hy a small douMe c\ linder

hoistini: endue, connects pit and mill; the ilifTerence in level lietween pit

mouth and ore hin heiiii; ,S5 feet. The pit itself represents on the suii.ace

an ii-re^'ul.ar opening', shaped after the ore deposit, ahout ll'O feet lonii and
")0 feet wide. ,\t a depth of alioiit SO feet the ore body Lakes a sudden
pitch, and in followin!: the .same towards d.>pth it was found that the de-

po.-its, lioiii in length as in width, incre.a.-ed considerably, the width in

some places between enclosim; walls beim: i') or .')() feet. Two sklpuivs
with self dumiiiiiL' skij.s, oper.aled by .i hoistinir eimine on the surface, and
followiim the ;;eneral dip of about (ill', .serve as a mean> of iiettini: .ml the
ore. In thi- w.ay the de].o-.ii was de\cloped and w.irked to a ileptli of :J 10

tcel
;
howexer, the dan^reious condition of the overhanjiin;: roof in the shaft

iendere<l workinir in the latter very daiu;eroiw, ami it was decided to stop
operations therein altogether, peiidiim tlie -inkimz of a new shaft. Thi.-.

new shaft was started at a point cl to the old pit, aliout .")0 feet di-tant.
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, II.- '"\«<- •" "'f --''M.H.t level a n»>-ciit will l,c ,lilv,.|i

T!,e Co.i.iKtny I,,., .,,,,,-,1 „eitl.e,- n,,„e^ ;,,„ hum,,- tn (in,! „nt ! v

;!;;;::;:,""""=
- ' h..-:,, -,„.;,:';l, ;:;,„:;;,

A'wic> UraM.-h, the loilouin. ,.e,ve,„a,e ,„,n,,„si,i„„: -

1 12

Oxiile ..I' ClnMiiiii;!,! (Cr.O i ,.{
--

-j |^
\:''''".'^'**^' •

'''..'.'.'.
i^'iij "ri.s

AluiniM.KAl.O).
. ,„ ,,,, ,, .,.

Ma^„e>,a ,M:r()i... ...^.^ ., ^,„

^''" •'""''"" '•'>•••
l;{.7(. l,-,.4u

The ,,owe, ,,!.., :U ,,i, X.,, ,,(,„ ,, , , ,,,.;„ ,.^^,_,, ^^._, ,.,„ .^^^,

'""' -"h an u,,-,o-,h.,e an,i a,ie,,„ate .narhinerv plant
'

I'lM- n,ill, uhieh is l,...a>e,l-as already n,eM.i„ne,l-al,.,„t 1.20.)fee, fmn.

;

'"'
' ^^

'"•>• '"'"^
'

'' •' i^ 'I'-'IkM int„ a 10.) tun l,in. an,l after nassin.:

XIm ,^n;''''''''T'^
':''"'•"'''"''• ^ 1- - the stan.ps. Th! lau"

". U'h 1.1 ). lbs. eaeh uuh an average ,lr.,,. „f 1„ inehes. The ,,„l,, „f eaeh
-. oty o o s,:u,„>s .s ,iis,,,ar.e,l ,hr„u.h a pipe ,„ a Wilflev tUllv Ka.!,
•'' " I'-'o.lu..,.. hoa,ls, n,„l,llin,s,a„.l tailin.s. The hea,is a're pure enou.^.
" '-;

sh.p|.e,l a.ter draina.e; the n>i,hilin.s ,>,„„ ,|| ,, ,,,,,,J ,,, ,.,,,.;j
u. a hH.n,ier to a separate WIHley tal.le. whi.h tnakes t wo produets -hea.l«
. 1 . . ihese h™,K are no, pure , u.h ,., ,|,i,,„,,„. ,„., ,^,,. „.„^,„„,
.. m m,Uh. null Uater ,s -.ppli.,,1 ,,. H.e null l,y an eleetriealU

'
' :•

•''7" "" "'" '•''- ^'"'•- A l.H. h.p thr phase in.iuetion ,„r-iipphes all the power lor the mill.

Tl,e (-arihon pi,, loeate,! o„ ,|,e noHl,e,„ l.onler of (aril.,,, lake in the
>h'P.' "1 .•Uully ,.„,,... ,s ,epor„..l to have .lelive.e.l la,-.e ,p.an,i,ies of enule-
;','"'

""'
* "'"l'="'>" '•'••'i^i"^' "" ••^'•'llont eha,-arter of the .leposi, i. havi,,.'

>.s n„ne p.n into proper onle,.. F,.o,n the .-u.faee ou„-,ops i,

'

appear"
"•'' 'I- "-en.i of ,1,. o,-e-l.eann, fo,-,„atio„ i. alw.,,, 7.-, .le^rees we', of
""•th. \ ^ratn.ie ,like. havui^^ a «i,lth of U;„u L'.", to :V) feet. ,livi,les the
sn-penM,,,. ,n,o a southern and northern pa,l. In the .sou, he,., pa,'! a pit



.iS

h;is liccii -Milk :ill alniii; tlic uialiilic dike. In :i ili|ilh dl' 1(1(1 tccl, liirasuiiiii;

nil thf suiiiicc ;i|)|)rci\iiii:iicly IK) v <•() (Vet. l{icli .,1,. chiilc- h.ivc Keen t'oiiiiil

:ill aliiiii: lliis (like, iiliil al the liiiic of ihc vi-ii iiy lli • writci'. a|i|)an'iiilv

a L-ii;.'c' [Kirkt't was laii|ifil al a ilt'|illi nf iiImhiI i'iII iVcI. yifkliiii: ;i lariic nci-

((•ti!a-i' 111' crMidi' of cxccllfiil i|nalily. Reside- llii- (iri-iiiicii.i- thcii' ciii

Im' -ceil all aliiiiL' llif l>ni\v of ilic hiil a nuinlicr of cNri'liriil oi!lM-o]i.- of ore,

upon uhich 110 Work of aiiv cMcnt had lu'i'ii done.

|"lic plant i-oii-i>t> of a -uli^talilial dci'l-iik, luiisliiiL' ciiLiinc, aihl lioilcr.

A small 1(1 sl;tin|i mill liad I'ccil cicilcd on liic picmis<'- rlosc to the lilir l>it.

ImiI \va> -lihsiMi.ii'ulh- di-mantlcd. TLi- miii'' ua- -iliialcd il a ili-lanrc

'•1 'J; mile- lioiM pit \o. I, a il 1 wai.'on load lonniTtiiiL' llicm.

I lie Monirca! nunc of 1 his ('ompaii\- i~ loralcd on lot Jii. r;;'iL:c u, Colcr-

aiiii'. al a di-laiu-c of -even ami a half lailcN froii, Chioiiic -idiiiL', lo llip

cast ol I he lailway . All I he ore i~ -hipped to ihl-- si a I ion. i;ooil toaiis i 'on •!(•( t-

iiii; It Willi the iiiiiic.

'I'lii- proptTl'. \\liiih roiiipiiM'- h'l- _'.".. -Jii. ill ian':r ii, and lot _*(i in

raiiirc ill, ua- imrc-miscd 1 1 otn ihr ( hi\nniiient in Is'il.hv .Mi --r-. II.mkI T.

Leonard. I). .Moiiii and .\. l.ahiiiMpie,

'I'he -iiilarc -nuwilii;- oii thr.-e pfopeilies, il i.- repotted, were s

of llic lar;:csl (-xei foiniil m the distriii, lipl the ore was tiol iiiiili L;iade,

yif'hliie^ not mott' ijiaii 4."i per rem of chi-oniic oxide. 'I he iniiics were,

acrofdiiiv 1.1 .Ml-, (ilialski'- icpoii. vvorked up to lUUO in a nio-l pfimiii-,e

inaiilifi. ho tiiacliincrv of aiiv kiiiil Immiilt iiscil I'p lo.]aiiilar\- I. liHIO. >,,ine

o.JlMMou- had IxHMi cxtracled, of w hirh L'.L'OUtons wci'c sold; .and a far larger

i;u:inlil\- could hiive Iteen sliipiM-d if the demand for this l,,w -radt- ore had
not lieeri -o litnitci; In IMll! ihc .Moiilival f'hroinc Iron 1 iiiii|>:iny was
foitiied. .and in liHC .: mill w.a- hiiill for ilie trcalmciil ..f the low L'lade ores.

'I'll IS mill ha- ;i jaw enislier, and 1.'. slumps of 1, ill ID II is. i-ach; .'J con.eiit ration

tal.les all irnen liy an ^1 lip liiitli s[)eeil eiiitine. and a 1 loiler piasM -on-i-iini;

of :' hoile'- of ,">n h.p. • :!(di (.'oiicentral'- to ine .aniount of 4 ..n- peril)

houis Were pro(li*c('d. aid t iic ore w .is -nippe'l over a i;ood • -.id 7'. niilc-

loni; lo fiironic -tdiiiL hi I'.iii:',. during' .'> tiionths' oiH'ratioii- from Apid
to Aiimij*!. alioUl 50() Ions nl concentrate- were shipped.

Ill the -ear I '.!'<*» the Hluei; 1,..k.' ClirniiM- nini \slpestos ('..ttitrinv ai'f|uired

all iIm- (irm*wtie- .w-loiiKiiif: t. i,.- Montie.ii ( Tiic crcii- [inouiii of ex-

piuratorv .w*4rk uoim' ?>v i lie new ' oinpaiiv for the iiurpos<! nf clelenniniiiL; t he

u|>pio.\iiiial»» uiiiiia'3' <ii on' aVjiisii.le in the depi^iits has placed this under-

taking im a <«itli«' footuaj:.

Thf mine prii|te' :.- loeate.l .li ;,e ^(«ntl*- slo|»- of a mountainous laii^'e

StMne liiKtuitee I'om
, k$t!<» lake, ;• i-..ns.c<l- of a iiitmoer of p,is, cuts, and

*nsirsi\ titimnt- . f^iviidiii!: iiv+T a ien^h oi \J^ Imi^. tli"- main trend of all liiese

.^KWi.i, ', .;,-, <|^>«£pfis. 'lite \,r:':t'i',ts\ pi? is tin' ino-t southerlv

'fi^ !hessim.^"7.'> /- l'J."t fet-r. j&f il»»tith i-t'inf; al)OUt ;5() feel.

'•»rr«we<; ol .-i frump iri" orpcin iie snsdi«Ki to jirei' advantage in this

" > li^di e\|H>.M's ni» ..rijt tli»"<i^=?vspmi^it,.|J v!wu»-i-, Uut a- pockets of crude





1



:.!»

ore. uraiiitir .lik.-s .iittidK Hk' «'v\»
causod li\ till- >liilt i'lK <il till' whi.lc r,

•lllinr. .'I- wi.ll ;,s til,' cli>tl llii,'inrc> thcMiI'Mciri

:
'

"'r''"^-
'•"— m-„,u,,i: .,sa „.!:•.., „.i..-.,,„i,i;>W>l,.n. .„„! ,- ,.,,^,,..,1 ,„ .„„„. „^„.,„ 1,^, ^_ ^ .,.,,„,„,„, •

'<'' "l>l.'l.,.;:,.,u.,:,l ,„.,.„,„•,:,,. ,„ ,!„. ,..,.,„„„, /.. :,

,''''"
"• I-. .!'!:.(• in. ti (,!,. ,|c|ioMt-. u:,- (,!,taiii-

t'll in tlii- hii.

All tl:,. ,„|„., ,,i,. 1,„,,„„, ^„ ^, „„,,,„„,^,.,,,,
,,i,.,.,^^

•'. 1" .
II..' (.m:,,,-,nv h;„ ,!„.„ ,-,.„H,l,.,aM.. „m,n„M,| ,lnlii„. j,,., ,„„,|.

;, ;;;r'"; .

'";'"^' ''>--—•..,...,.,i.„uH,i,atM,; avaih,;OH' iMii \ rutisistvnt Mlliti' m mum,! , .. f 1 i

,

''"'"•'"""'"' "I 'li-'''>iiti<-ctc,l laru.- |„.ria-l- with di^-

.anno,, ,e,.v..„v,.,.I„„j,„l.„„ „.,„„,.... ,. work an,l dian.:,,,! iu n"
":

^' •''';'"^'
" ='f

•>- '!'"
" i-> ' i.'M..i, .„•,.„ i,.as, .T.. f,.,, with m •,,;:

"^'''~
'T"^"'''-''^"''''''^''''''''''-^-!-^' "''-'''-Mho, an

;;:;: :;;;n !l:;r""^
^" '" "''"""-' '•""•—> 'av,.,i,ai,h- w„i. ,..,.::;

Tho mill :„ ,|,U nun,. ,> l..,..,,.,! al,,.,,, -K.!, ,..,., fn.in .lie main pit, ami
lu-M.-t..ma,l.,,„..,li.,!„.sam,.as,|,a,in.,,..,-..,n„na.

,1,.. mil! „f X,, , .,,,-,

to 1'. -^tamiis. riic|.ill|)tli("iipa>scs
'I'lieoiv. after passin.; a jaw ciiislici- h fc.

;.ver :5 WilHoy taM... the mi.Mhn,. a.am „e,n, tieatcl on a fourth taMe

'v;;:':;:^;,;;;:;;:;^"''''''''-''''"--''^
....o.eam„e,n..,p

Ana.n., the many p„s uhieh weiv worked m the nineties l.v the former-vners may he mentioned ,h.. 1 i.vhette pit. a, a d.staneo of ahou, one mile-the southeast of IMaH. Lake, on the h„h mountain rid«e oserlookin, the
Mll.iR.^ Ih:s p„ ,.. .,,„„„.d ,„ have yielded over l.O.H) tons of hi-d. -rideore. he pnneipal opemn, meaM.res 4.. X fi.) feet; Lu a -lo^er examii^uon
"<'I<1 i>.,t he made .m a.Tount of if hein^: lliled „ •;, .^ •.. The w,ll
however, show still some .ood ,n-e, in a rustv • .„: .,..,, i.„r . d , k «ivon "sor'
pontine. Theeom-entrates ohtained froin >on,e of ,';.., re ,.:!< .:^...,, o>-.r,lM,^r
<'ent of oxide of .•hromium. '

Theeamp a, the Montreal nnne isiMs of olIi,e i,pildim,. >lee„;.- hou.e
'n.i kit.'hen. .,nd sevcal acre.ssory huildin;:-.

There will |„. emploxed. as .soon as sh.all .\,.. 1 is ,• :„p|,.te,: ,1,. r: { f)

'la-n 111 .all the mines of this Companv.



\ - •iiiplc 111 Mii.lc (lie tiniii till' r 1 nil |iil 'a:is :iliMl\-ri| liy Mr. II. .\.

I.i'X I'liii. .IS loll.iu :
—

U\ii|r lit' ( 'iriiiiiiiiiii (('r,( )..t . . . .

>ili(\i ">i( ^

Muiiima ' V 1 .( >,). . ,

l.unr iCaOi

M:ii:i,. -1 ,Mu<>'

Ilull l'iiilii\iil('
I 1 (( M.

.Mclallii- Im.ii OVi

»:'. -'1

1

•Jti

U
! 1

1

i:

nil

l:i Ml

'I'm. ''vNvJiiw ('iiiaiMi ('iiMi".\v,

Till miiic iif ll\i« ( iiiM|ian\ i^ IimmIciI mi tlic mhii liwc-ti-ih p.n' '' lot

It. ialii;r ,V ( I'iciainc, ami w a> i liM'uvcji'il ahil |ii||Tlia>r I iVnlii I lie ' ,. ,\,.| ,,.

liirlil ill l--'''i l.\ ,|.i~. Nailcail alni I!. I iiliinii^. MmiIiI I, Til!! luii- ..[ me
\yv\f [..iiililrrl li'l'..|c I'.tii:;, ulini iIh' Ihilii' Was t: ken uvci ' 'V ihi- present

(<ilil|i!lli\ I
ii. ii-lalic-e t'miii Ulai-L l.al.eni- 'i'liet tul'i I is alinul ') miles; l.iit

tlie twii !ile^ oi ilic iumI jeaiiin^ to i he |ini|ierlv are imt in -in,,:] inipjii inn.

I'he
I
nil,.

I pal pit |iie:,-ilii - on the .surl'.ire lull : l.'.l M'el
; i! - .lei.l i. i- li I leet.

I I"' "I 'Ill- lieir ti'ii h in tlie i|i--riilinateil or '-h-a m.rle tmni, '-W lit tie

I : ude 'eiiii; piiMJii.-eil. - \ eral ui.-iiiitir intru-iun-, niinin'..' iuo--K m ;i

lio|-tli\sestefl\ ilirectioll. r;. lie imlireii. One ut tli.'-i' i- I leet \\i.|e, ;iii.|

clo-e tint 111 rill a II! mil leinl iirli -I ici ks ol .-. i|. ij vej iim .^i hiL^li peieent i^je of

cniiie. The -eipeiit.iie is ;;eiiei :ill\ ot' a -oli i|iility. oT '\:i\U ;;reeii r. iluur.

with liimieruii- ci.iek- ai' li.'iseii-i.iii. The latter .are fnllouii m
.several plaee- iiv ,-trea!>- of i|i--i'mii! iie I

i.e. whirji m'.e- :isi' to i he -iijiposi-

tioii that ihe-e hs>iires ina\- have lenl -.
' ne inlluein. Uj.on ti.- l'urni:it mn

ot the ore. The shi-ken-ii|e- ol ae -erpeiilines are otteii rn.iiel \sitll ;i line

lilm of \Ci\ ilalk yieell r.irk hiL;lil\ |ii .li-lieij. pinl i:ili|\ roii :..i-ei| nt ii||\nie.

Theie are sever.al other pit- i-jo.-e i,, the mie .|i -nil ..•.j. 1,,|! in-i-t of them
••If' lilli''i \\illi Water, aii'l an e\aiMli.'tion r.injie ma av llo\\e\er. the

"lilt'i w anipres-eil with the ;;reat aim. iiii it' iluiiip- Iwn . mi the propertv
e|ii-e !•

.
the > arimi< |iits. e\hiliitii!._' mi elo-ei in- p. .lion iite a i-.ititeiit ot'

e\eelli lit liiillilli; ore. .1 Uiluim; trolii t he ,a ppr lalieenl ilump-it -eems
(|ilite evil lent ih,.|t the area o\cr wlia h tlie-e p are ili-t ill • leil i- a \ aliiaMe

"II- The \fiy irrefiular .li '
i ilnit ion : the .!:--;ii,in;ite-l ore .it th - mine

-eeiii- to pMJnt to llie ,,|,(.|, .,:,,. iiietli. •• 1 as i he . inl\ one wla-reiiv the ore

eali lie ela ,ply ii iie.l. all.! i In a. r t a- no ilmilit th.it it • he-e pit- were
sy-tematiraily woike.l m. , r.apali'" mati.iiiemei!- Mi mie lai'^e opi ',-|.iii

(-ilspenilin;: operation- ;i.i iirec i. I'mir months in the -,;vere ,\iiiter

si.asoni. the re-iilt- woiilij i .e i|iiil. liil'f'eretit I'miii tlii-e olit.aine.l iimler

pie-e' ': Will kill'.; emii lit a ill-.

I ill' me i- .lelixeici '•

\ t; ;ii,wa'. to the mill .anil ilum[M'i| aito ,a chute.

"Ineli ;. .1- mt.i .-I jaw riii,-h(a-; frma which il i- ele\ ate. i alul place. I in the hiii

'I'wenty -taiMt a i \Viltle\ lal.le- are in o|,er.ii .mi. an e\t -a Willley taking

charge ol ih .llm:;- t'rom ili the other t.i' The etit, mill is run l.\
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i-u.i..inui,,,., I,,.,..,,,,.,.. ,,,,,,,,, „„, uv..M-nn„. ,, ,;:„;:,!
•'•' '"'' """; ^"•''"'^

^' 'iw:nl,.,',„.,n,l,.,n„„,lu.,n:li:,„r, |,v < um.uT

'""•"''^- ""''""'-"at mil, ,ll,<al,o„t ,;,.„,-,„„,.,. ,,,.,„, ,„„„,

;':'';^^'';-"":,: '' '— ••^--n. a,,,,.,...,.,. ,„..„:„ „,p,.,v,.:i
111 nunc and null.

'

A ^:..n,,l.., ,
I, •,„,!,., „,.,.k,.„,V„„.th,Mu:nn ,„.,«,. :,„,,1vm.,1 i,v M. HA. I,c\('nn. a- tnll,,\vs:

Oxide of Cliidiniuni (('i-.,(),,) i-.n-
MlK'a (mO.) .

.,
-

i -(iS
Ahinmia (Al.,<).,i ^ ,^

I-iim- (CaO) '

''

\
•Mafincsia ^^\il^ )\

i in
li-on ."idtoxidc

I
!'(•( )i ',,., 1

I

Metallic Iron(i-c).
. .

TZ"'',
1 1

•
. )' I

1 ill. A\ii:i,ii w CiiKnMi, CiiMiM vv.

'''« l"i>iH|,al >l,aich.,ldc,. „r tl,i< Coiupanv arc Mc.,. [Vd.c li,,,.
'" ';'"'""• ^'^'^^- ""• -"!' 1^""-" lnanu,a-„„;.,-,„cl„n,„c ,..,]„„,, .,,,1
l-n-'lurts U..MI in the tannine „tlca,l,cr. The 1,„. „u „cd I,'- .1,,. ( „,.;„:,„-
'"'"'"'^•' "" f '^^i"^: iiu!nl,e,>: u, ,an^e iv, |,„, 7. S !. and !„ ;„ '..u-'.
XIII. lot !>: in ransc !?. lets (i. 7, and 1:). all le.a.ed i„ Celeraine

'

' "

llH.iuin.'ipaUvurk i- earned eu. en Im. (i and 7, ran-e I! \|,,.. ,,, ,|,.
pit< at the tun., ef cxaminatien were tilled with water, ar.d little uuld he
^.M. en the surtace exposures. It appears ,ha, the ere eeeur- nn.s.lv in
.lissenunated ler.n, a-ununt; when expoMvl t„ atn.cspherie a^vneic^ , ,le-
cidcdly iM'ewnish clour. There are alt.,.,.,hcr aheut six pits! ,|,e lar^.e^t
.'( then, No. 1. ,n..asuri,:K on the surface :;,) v v, feet: the depth is rc,,ort..d
tol*(v,teet. The nullm. rock fron, this pi, ,ave as an aver. '/i per
eent ol concennates. |>„. > ,„d :; are ..parated l,v a f^ranil ,c dike s"
wide, and .,n l,o,l, sides of this dd.e. ru-h streak^ of dis^ennnated ore can he
M-en, I ,1 No, _' measures al.ou) .Vl > i;;, fee, on the siirfac. while ,t. depth
-s reporfd ,o he :;0 feet. Xo. 4 is a lon.^ cut. 12.-. fee, Ion. X 4(1 feet wide
fnllowinn- ,he ti'c, f a .iissenunated o,e hodv of .o„sid<.,al,le ,li,een<io„s'

lie serpentmeexhihitshereall shades from hjihtfireen to v.ivdark (danitic
< 1

hos ol sma,. dimensions are fre,|,ient. lu.t accimulatioMs ,,f oiv near tlie-e
dikes could not I e oi,>erved. The ser,,..n,me is as a General rule in,e,-woven
VN-.th fme, minute l,ssu,es and ..racks, and the fissuiv plan,.s are .ovuvd
fre.,u,.mlv with a ..oa.m, of ,lark „,..„ s..,p..„ti,i,.. showin, dissemmat,.d
ore. It hreaks up easily aii.l very lai-e pi..ces aiv .s,.ldom ohtain.Ml. IVe-
((Lieiitly it take.s a lirownish tarnish, duo ti> oxid^.ti,,:! of ti-.e jp,,-,



At the time .>f ilic vi>it nf ihc writer, .ipcrations wore carried un i

.~iiKili pit -nine (li.^tanco from .No. 4. wlicic tl

Ii(mI\' (if (li~>cniii]Ml(M|

ii"io anncarcil to 1

ire. siiinc i>< it

II a

M" ((uitc a

111 the incl.. 'Ihc mill is aKout mic mile ilistant from tl

raii;;c xiii. This wa^ tlic lir^t mill in the district in whicl

accompaiiymjj; cracks and ti--ur('s

10 niiii(>, on lot '.t.

1 stamps am Will! (>V

tallies were uvd. The mill was Imilt under the direction of .Mi-. Whitnev,
then maliap'r of the <'o||ipany lOOl. It contaiiicil a HI:

2 pair of lolls, a baltc

•J

Ike ciU-iier,

if .") stamps, and a Wilfley taMe with the usii,

iccessories. 1 he output was .•ihout '!>) tons of c (iiicentrat(>:i j)er week, and
in the liist year of oper.ition alioiit KIO ton.s were olitained. I„

nuinlier of
atei- on

iniprovenieiits were introduced, and at |ire.s(

10 .St imps, aiii V tab!.

present the mill conlain

In I'.tii.'). aliout .')ii|i tons of concentrate:
e ol.tained. which were .all shipped to the Company's works at UosI

Water for t

on.
lie mill IS pumped from a creek in the vicinitv.

On all iheotl ler lots l^eloniiiiifi to tiie Company, coiisideralilo work 1

heen done. Iml of late ojieralions have hoeii conliiied to lois (i and 7,

las

I.OT Jli. U v-\(;i:

This iirop.erty. known as the Koss lot.

ISIIS l,y H. 1'. II;,||. Since then .Mr. ,1. M. .lohiist

was Worked to some extent in

.jiMI tons of oie under contract l',)l)() and I'.tul
:

iiiston has taken out some \M (

IMS heen hinj; h lie. Tl

lUt from this date the mi
le main pit consists of an opei-cut. IJ.") feet lon-i.

and from 12 to 1,') feet wide, with a fa.'e l.') feet liish: the direction of t

pit lieins X.W. ;{.") dej Little crude ore can lie noticed. Imt the dis-
.eeminatei

and of th(> dui

variety is aliundant. judfiins; from the appearance of t!r

lip. Water for millin-r purpo-^es can lie ol.tained from I.aki

Cnrilioii. which is aliout one mile dist;

.\ sample of disseminated chroi

mt.

inalvst to I i

' Mines U
iiite. alial>scd oy .Mr. \\, A, I

r.aiicli. ^ave the followinsr percentaize comiiositioi

cverin,

O.xide of C iromium (Cr.O.l. l-'-7f)

Silica (.SiO^,) 17. IS

Alumina (W.i >,i (;.();)

i.ime (Ca')>

sia ( My:()i
2,

.Masnc

IroiiT

Metallic Iron (Fe

rotoxide (
!'(( )i

, 12-47

. 0-7t)

I.OT X. 111. X.W,

T lis property, containing al.out 2.">n acres, was divided into 11 lol.-

atter the discovcrv of c iroine iron ore ihereon. The owner is l)r. Kei
Keedsdale. l^ue. .\ small jiart was worked I

.f

])ayin« toi' first quality ore !?.

ly contract, the ojierators

il pit was the ni'ist wester]'.' of .-d! t'n

). and tor .second (|uality ?.{ per ton. The
i,i;s, and r>catetl on

'



lot >. Siitiif ."i'{ t.

ti-i)iu 2(1 to ;;i) f

Tl

6:i

n-^ of cnidc uciv i:,kcii ;)ut

<'ff ilccf). the ii:

)t M cut _'il() f

ic ual

ore c'ln he notici

>till oxiiihit at some pla

Hti tiviid of this [lit liciiiir \ |.; ^_

CCt !(,Ii;;-. allrl

li at the face (if iii(. ,.,,1.

iioo'l p.iilin'r mat f'.ial. aini .<oii

All

has liopn (1

ojwratioiis on tiiis pnijic

and tin,' diuii|is. thci(

since. JudKinn fmni t

ny were suspcrulcpcruk'd m IVKI. and i

H' condition of tiic vaiiou-
ns to \v ani|.lc uroiirid for the l,cii,.f t!

lo w.iri

i[ifnin;rs

mill could i.o kc|,t ninning on dis>e,ninatcd ore ,,1

lat a -tami)

pits all ovor tl II' [ii-oiicrty.

taincd from the n

A s,nn,,le of crude ore taken f,on, the principal cut was anah.ed hvM.. II A. Levonn analyst to the .M,ne> P.ranch. and ^ave the foilowi,,.
percentage composition

:

Oxide of Cliromium ((>„().,) 4'!. It
Silica fSiOJ

" ,'",
. , . 1 1 • 2S
Alumina {Al_,(),)

^.

Lime (('aOj
'

^'^'^.^

Magnesia (\\,^0) ' ^._.-

Iron Protoxide (FeO)
,,,/l',,

Metallic Iron (Fe) j
.'

.",

rm.PKUTv uy THI-; SrAM.Mii, Asi,i;.,t..s Cump^nv.

This Cou.paMy operate,!, from lyc, t., IV.s. a number ofciu'o, e iron ore
pits located at the crest of the lull, at an elevat, f S,,,, feet above the raihvav
track 11 tuiles In.m Black Lake station. 1, uas then known as the \n.do-
tanadian Asbestos Company. .Ml the pits which were under operatim
at hat tin,e were clo.so too.,,,.,,, and ,ave evidence of the irre.n.lar character
o the occurren,.e o. chron.eiron ore. Xo exact .lata of these op..rations are
obtainable; l,ut u ,s reported that ,l,e pits vi,.ld,.d a la.-e nna-e from
2...00 to :;,..,. tons ..f,,;„.,,a,U,,„ The dun.ps connnn „;:? milh;;

"

material, and it is b,.|ieved tha, :. null could be run alone ,,u part of then':
for son.e tune. Large blocks of , .lark green -rpentine can be noticcl
in these dumps, containing the mineral in di~~..,„u,ated grams, and vleldimr
evidently a good percentage of mill rock. The larj^ot pu mea>ures o„ the
surtaceabout (io X K^b feet

:

it was Idled wi,h waterat thetine ol'ihe writersMsd Anoti ,.r p,t measures l.', x iM f..et. whi.-h was also (died with w.ater
and there IS also a cut into the hillside (io feet lon,^ and froiu ,i ,o s n.„t wide'
ll.e walls oi this cut still exhibit good .lissemmated ore ,n n ruMv lookin-.-
serpentine.

Clo.se to the .southwesterly boundary of the propertv. and to Caribou
lake some l."; pits, cros.s-cut.s an.i e.xcavati.ms can be seen. ThcM. were
worked about h. years a.go for crude ore, .some of the remaining dumps
exhibiting u,)od milling material.



«4

l.iiis 4 III 7, I'am.i; Xlll, ('<ii.i:h mm;.

M'\ci:il iirospccls (if L'<"iil clmunc iidii (Jic liavi' liccil In. icl on llic~c pid-
Iicrtic-. csiiccially dii |,,ts J iiijil o ; Imt „,i cxtiMislvc opi aidus have yet
lii'cii (allied <in.

r.oT N, Ham.i: Mil.

'I'liis i.|n|,crty was lirst \voil<(.;| in is<U r,. i,y U. Toiipii,;;. ui,,, niincl
alMuit r,n t,,ii~ ,,1 :;,,oil (ire. The iiKiin pit. in wliicli sdine wnrk iia^ lieeii iKme
iai( ly. i-.in>isi>nl':icut 7.') feet ion;:, and Ir.iiii S tn 10 feet wide. 1 )isse:niiiated
and iiude cie in li^ht y:i-een culouied -erpeiitine. as well as small irianitic

iiitnisidii-. witli dis<eiiiitialed die aldn->ide, can lie luiliced in a nuniliei- nf
piaees. In diie pit a (i>.-ure in -er|ientiiie is accdnipanied nn diie si.le liy a
solid vein of clii-onie inm die fnini i" to ti" in width, with iri-adations of
ilisseiiiinated ore over a width of •_' feel down to pure serpentine, 'i lie eut
as a whdle exhiliits (nianlities of -dod milliner material.

I.'iT •_'.-). li\N,,i; 111.

Some chrdine iron (ire has heen fduiid on this jirdpertv. Imt no niiiiin;;

has lieeii done.

I.iir .">. H \\(,i: 1\'.

An oiitcrd]) of disseminated ore !,:i> heen diM-d\ered in ileariii!'- the land
tdrtlieerectidu of electric power pole-. .\ hand of ore s feet lon^-. .iiid several
inches wide, occurs on a rock exposure. .\o ininin-' has heen done. The
distance from DT.-raeli is 1 miles, hut access i^ difliciilt at present.

A sample iif di.s.semiiiated ore from this outcrop was analv.~ed hv Mr.
H. A. l,(>veiin. as follows: -

Oxide of ("hidinium (('r..( ).).... lS-,")7

Silica (Si( ),,) 2."). 22
Alumina (.\L').,) 4.70
Lime (CaO) 0. 10

Ma-nesia {Mi:( )) 24-72
Iron Protoxide (FeO)

1,')..S()

.Metallic Iron (Fe)
j \.()^)

I.nr 25, l!AN(ii: I\'.

In |y».") sdiiie Wdrk was ddiie on .several prospects, .-iiid a carload (if jrood
ore shipped.

L(ir 17, Uv.xci; A.

Here several propects were located. Little work has heen ilone. however,
tliiMmh sdiue (ire has heen mined and sliipiied.
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I.'>T .':{, I! v\,,|; IV

This ,„„,,,.r,v Ik.s 1„.,.„ u,„k,.,l i„t,.,n,itt..,nlv l,v Mr lil„n,l...r l,ur

IKKI.AM) TOWNSIIII".

_

U..U. , t.., ,„„, ^,„. ,.p, „,,,,„, 1,.
„,,,„i„.,^,i ,

i,, ^
!< H .•„ns>,l,.,-.l.l.. ,l..,,osit .,f ,lissoM,i„at,.,l ..l,n,n...,n,n.„v

It .s report..,! tl.Ht s.m.o oO tons wer. „l„ai,u.,l iV.un this pit u„,l ,1,,.,,..-...ry reason ,o l...|,eve. ju,l.i„, f,„„. the indications, that . u^
'

,
.of .oo.

,„ ,.n, ore ..o,.l,l ,,.. n,ine.l h,.,.. The distun.e f, , < ole J.' !

i.s about 2\ .n.ies. 1,„, ,|„. ,„,,,. „,, ,„„ i„ ^^ ^,„„, ,.,„ for tran ,rt u

Two sa.nples of ,lisse,nina.e,l ore taken fron, the p.in.io.l -it u,.,-.suhnntted to analysis by Mr. H. A. I.everin. as follows:-
'

OxideofChroniiuni (('!•,(),) •)•{•)- .,- --

^f-,'^''>-i
"

'''.''
2':^;. ;;;:;;;

f'""""''<^'^<M <|.o2 S.,„

w . /..v. "•'" "-1(1
MuKnesta (M,0) „.-, ,,.,,,.
rm. Vot^oxuiefFeO) „.,„ ,,.

.Metallic Iron (I-e)
,

, .^^.^ ,^...^^,

WOLFESTOWX TOWN-SHI!'.

I-"T24,xH.x.KlI,LoTs2;i24.x„25iM<.vN„MII..„Lor2.i,M{.^.,IV.

(iuite a nu.nher of prospeets of .hrome iron ore have been found all overhe^ properties; but no deveiop.nent work, or ,„inin. to speak of, Z

(lAin'HUV T()\V.\SHII>.

'-"T (', Hwci: I, M.:vi( |}ni;,:riii:s I.akk.

>Somo,.arh,,.u!sof,.hron>e iron ore, runniniro.V ; oxide of .luonuun, weretaken fro.n tins property by H. Leonard, in IS-M. Tl,e distanee fron, I 'is" 1on the (Mebe.. Central railway is 9 nnles, Lots o, .1, 7 and S, of ran«e ii u"^-

#. >



ii(i|iiircil fnnii tlic < Mi\cniiiiciit liy tlic siunc p:iiiy, ami some wmk lixs hccii

(Iniic (III l(it> li :uiil 7.

A ilcpii-it nf iliiiiiiic iiuii ore was also iliscuvcrcil im a small islaiui iti

Urccclu's lake many years aj;o, l)iil no mining' of any cxtcnl has j-vci- l)«" ii

att('m|>tril.

I.ins :{(i \M) ;>7, Ii \Nc,i: \ .

Chioinitf ocriirs on the crest of a liill in a ilc|ii'>il of aiiparcnlly (oM>i(lcr-

alilc ilimcii-ions. Tlic |)iiM(i[)ai pit iiicasiircs HO X id feet, I'lii at the lime

of the wiitcr's \isit it was tilled with water. It is ic|Miit(.(l ih.a some i;ooi|

( rude ore has lipen shi|)|ie(l from here, init the exact (|iiantity could not lie

asreitained The dumps on the several pits show some iiond millini; material.

The propeity heloims to Mr. ( >. Hioiissi'au. .alul is '_' miles distant from I )'lsraeli.

SOITM HAM ToW.NSllli".

Lots 24 \M) 27. Ii .\(,i; I.

( )utci(ips of chrome iron ore have heeii foiuid on tliese lots, hut no attempt

has been maile to develop or exploit them.

I.nr 4. K.vM.K II.

Accordinir to .Mr. Ohalski, some ten tons of chrome iron ore. vieldins; 4;{-0' ,'

oxiileof chromium were shijiped from this properly in ISCil.hy a Mr. U. I.eikie.

Deposits of chrome iron ore have also licen found on lots 2(1, 21, and 27, in

ranjie II, hut so far not much work has heen done on them.

Lor 21'. \V., H\N(;i: I. Xoinii of \.\kk N'lcoi.K.r.

Here a remaikahle deposit •

occurs on the contact of the .seri

pit 12 feet deep has li(>en sunk.

An analysis of this ore nave on.

iron, associated with chroinite,

. the Camlirian schists. A little

allow! 100 tons were extracted.

cent oxide of chromium, and the

economic value of the deiiosit .seems douhlful.

All these mines are sitinited at a distance of from 10 to 12 miles from

Garthhy station, on the Quebec Central railway.

THETFORD TOWNSHIP.

Lot It), l{.\.\fiK IV.

Some crude ore occurs here at several places, hut as no mininjj has been

done, nothinj: further ctm be said rejiardini: these jjrospects. This property

belongs to Dr. Reeil, of Reedsdale.

^¥-^m'^
'^Wf îmemms^^



«7

.i;i;ns rowNsiiii'

'-"T 1. H\\>.l. \.

It IS icpmtoil that l»i. 1{,.,,,1. tl

|>t I'liidiiu' inm ore, whici
t" l'liil:i(lcl|.|ii,i. via |{

H' I'wiiciof tl

lalialyscil .',1

II- !'l..|„Tf\
, tu,,k,,|,t

lia< siiii-c I

"''Prison station,

illii.i-' fici rent, an, I u Ini'l

> 1 tllll^

I Ua- >lii|,|,r.|

•'n iliini. (Ill ii,..

""Ik ol I,

station, on the t^ucl.cc C
ro|nMt\-.

n|inlt;iii,.,,

'Illal lailwav, ,, |_> ,|„|,

Hoi/iox lOWNsliii'.

Ik' il'-laiMi' In. in Kol Cll-nn

I'l IVKI 7. accoraccordini; to Mr ()l,.|Mi >-
i , , i

;». ... ,w M.,,,,L ;;;:,:,:i::--;:AtT::;:;:;;,: t;:;:-

;:'i::,;:l;:::;;:;it-;':j;:::':;::;::-';:;-;;:- '-^-^

Hi^OMI'lOX T()\V\SI|[I'.

I.oT- _'.". \\n L'ti. I; \\.,| l\.

\Vo,k has i„.,.n .lotM. l,y M,.. T. M.C-aw in th. vi,..„i,v „f I.ak. I!n,n„„„n
.... .-...o ,.,ospo,.ts of ..iTo,,.,. n-ono,., l,ut .so far u„h ht-!,. .'..sul,.

'

(lAsi'j';.

•' extent on

l"S

Mk Ohalsk, r.x,,h,fo,l a tnass of s,.,p,.n,in.. „f ,.„n.i.ir,ai,lMount Alhort, .n ls,,7. at the head of the Ste. Anne .h. Mon.s nver ,n (e.,,'and ho repotis thus re.-anhn. the oeeurtvnee of .hrotnite:
'

"
'," '^a^l'<';'i;. tlie..^ is a great tnass of serpentine, fornnnir Mount \ll„.rt

^
.-1. 1..S an alt.tu.le of .,7,.t, feet, at the hea,l of the St... \nne ,|es' . ^^.-or. Ihts tnountatn was pointe.l out Ion. a«o l,v the . ;..olo,„.al Survev- -•.nitaunns ..hn.nue ir.m. I tna.le an exploration' ,„ the sutnnier „f IN.7
' C"f '

;7""r"''
"" ''''""^'^' ^'"-'"'"^ ""• —'• -'"'" 1—UH

.
.su, a.;o „f not less than -, s.ptare ,nil,.s ..o,nplet..lv h,.„.. of v,....ta, ,.n the

..a even ...tne small veins frotn 2" to ." th„.k. I„.t I saw „„thin

•^'>.< 1. ..'a> have heen take., for i>-.,n hy inexp,.nen,.e.l exolor.Ts TMs ..,.,.,

LSJ?^^*^?



(is

i>. riinicovcr, (lillinilt ..t' jicrc-.. Iicin^r ^itll;lt(•(| :',:> iniU'S fi- tin. (Jiilf nf St.
I.iiwicticc, the only way t.. it :,ciiin '>> tl"' Stc, Anne river, wliidi is itself not
tM«y to jiMcnii, to say notliinji of tlic liciKht of tlic luountain,

'

SI MMAUV.

CiiiiuMi. li(i)\ Old: l,or.\ 1.1111s IN Tin: I'HDViNi 1, DK Qriiiic.

Col.KUAIVF, :

Mlocks A anil M. coniprisiiin aliout ti.nOi) aiTcs, l.pl(.nj5inK to tlir Mlark
l,ak(' Chioini' and Asliestos Co.

I'ait of i{lock A. Iwlongiiij: to the Statuianl and Dominioii Ashcstos
Co.. near lilack Lake station.

l{ani;(> A, lots l.'i, Ui, and 17.

HanjTP M, lots G, 7, lU. 2:5, 2ti, and 2S.

Hannc ii, lots "J"). 2(). and 27.

ItaiiKC iii, lot 2i>.

Kaiijio iv, lots. .'). 7, S, !». Id, and 2.").

Kaiiflf X. \o. 19, N.W.; lots 1, 2. :{, 4, .J, and 0.

Haiifrc xiii (Indian Heserve), lots 2, ."), and S.

U <)//( .s/oavi. Hangc ii. lot 2S; raiisc iii, lot.s 2.'?, 24, and 2.j; range iv,

lol _Mi,

(f'«W/(////. (Xe'ar IJreetlies lake).—Range i, lot C; range ii, lot.s ."> 6 7
andS. '

'

lircd-hix Lake island. Hange v, lots ;5t), and :i7.

Smith Ham.- Range i. lots 24, and 27; range i, lot 2U \V., north of
Nii'olet lake; range ii, lot 4.

Thtljonl. Range iv. lot Ui.

/.(((/.v. Range x. lot 1.

Biiltnn. '<ang< iv.lot 1:5; range vi. lot 2G; range vii, lots 9, l:i,2:i,uud 26i.
lirompton. Range ix, lots 2.') and 2(i.

(iasfx.—On Mount .\lliert.
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CHROME IRON ORE IN FOREIGN COUNTRIES.
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<li)wn the incline.

rMTi:i) Statk-.

Although the nimeral ehn.nute .„.,.„,s ni,|elv ,li-:rni, r.,i • ,,„
sou ho:.sten, ..ertion of the r„ite,l .s.ates. ass.,..i.te.l w,-^.
rock.^. tKre a,-e few loealitie.s where it is f„un.l in su'-i.-.e,,, „of conu,ieirK..I value. Cmpared with the ,.eat ,le,naiul ,,,

inconsideialile.

V J'"
'"'"""' ''"' ^"'" f-"""' i" 'l'"".titv i„ 1-ennsvh .„North t arohna. an.l California; l,ut for the last few vears „„ ..

,

"w pnoe at whi.-h foreign ..hron.ite or.s .an I.e i„,por..,l',„,o u...Lore has heen hut little niinin. undertaken for the.Ie ores , , ,,

•' .^.K-a.-e thu pn«..- then there would he a «reat ihan-e t,. exploit ,i,a mueh larger .cale. with a fair margin of proKt.
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In ('alif.iiiiiM aixl N.-itli (..tuliriM llii> i.iin.'s li:ivi- l,..pi, \v,,ik]ii>! int.f
niillcntlv, m.mI the r.,ih|...tition ,.f Inicicn mv I,;,- tu a Kicaf cNtnif «..,k.'.|

ntain-l aii.\ cxparisiHii o| tlir niiniiii; iiidu-tiv. Hie mcal.'^t ul,-ia(l.'> aiv
tncirr.>ii,..t...ilii:,ti.>nfn.in |..,iiil> .,| c.Ti-mni.tmt.. ali.i \Uv .nM-iMini-nt hijili

'" <<'iiin'f yfar, •lininif iniiMin- \v:i> iiic.stly iin|Mirl('.l fi
, Taikcv.

'Ilii. ..IV 1. irnicrally of n.».,l ,|iiality. tliciit'li -..iiiowlKit inferior i,> tl.o l,.-t

<>w fr.ini N..rih Camlina. That from tlic Ma.ri minc^ larrii- fr..iu Is t..
'>' |ii'r .flit ..xi.li'ot (hroniimn, while the |>riMhii't of |)..t:hanl-i run- aLoiit ."i 1
per lenl

\"\\ uses f,,r (hroniite li:i\e «liiinilate.l the \v..rkini.' of s f ihe
ileposii^ The ii>e ,,f chroniile f.,r fiirnaie hnini.'s, for thi- snieltinir of ,oj,-

|«'r an.! ..iher ores, has hail alrea.lv a l.eneficial flTe<t <.|i the exj.loit .11

of Ihe ile|,..sits in Califonna an. I N.irth Carolina.

Ahintr the I'a.ilie .•oast l.asic inajinesian roeks are foun.l in aluindanre.
es|,e.ially in ('alif(.rnia, where they are known t.i outcrop in at least thirf
e.iiinties. .\ss,.(iate.l with many ..f th.-se nx'ks is cliro; .. ron ..re. h, a
nnmher of localities in this reiii.,!, it has i.een mine.l, at ..ne time lief.,re ..res
fr.im Turkey came on the marki'

The deposits in tiie neii;hl.ourhood ..f San Luis ( M.ispo pr.acti. allv
furnishe.lall thechr..meir re used in the I'liited States. A pe.uliar feature
in the placer deposits of Calif.irnia is the presence of m.ire or less platiiiuin.
Wherever platinum has heen found in place, it is associated with peri.i.itite
rocks, ami with chrome iron ..re.

In Califoniiu ehr..mite ores are i.hiikI in the following counties: Ala-
nu'da. ("alavera.s, Del Norte, Fresno, .Meiid,..ino, Napa, l'la(ei, San l.uis
Ol.ispo. Santa Clara, Shasta, Sierra, Sonoma, un.l Tahema. Serpentine
..nd other l.asic maiinesiaii r.icks occur very exten.siveh in these <-ounties.
Althou-h the pr,Miucti..n s,> far has been small, the" depo.sits in some of
these counties, especially in Shasta county, promi.se f. he of cmsideralije
extent.

Chrome iron ore is heimr shippe.i from the Douiiherty aii.l Brown mine at
Shotgun creek, Shasta .-ounty. toseveral smeltini; plants, for furnace I'liiu.
The pro.luction am..un!< at pr.-eni to ..uly a few hundred tons ;i y,>;ir, ,,
this unist !),. u>e.i on th.' Pacific coast : sinc<. freijrht rates to the eaM from San
Francisco are t..o hi^h for the domestic product to <'ompete with the
imported .,re, east of the Miss,.uri river. At ,,iie time .several th.Hi>and
t..ns were ii\ined .aiuiually in California and ship|)ed hy sailini: vessels to
the r:t-{. As sailiiii; vessels ply no more from San Francisco t.. points on
the Atlantic coast, m, shipments are now made, an. I most of the i-hrome ir.m
ore mines have been .[..se,! d,,wn .'is unpr..fitahlc. The local .leman.l i> M.iall
and only w.-irranis mining the liesi ^rade of oi'e.

In North Car..lina the chromite .leposits of Yancey c(.unty L'ive in.li.-a-

tions .,f containing laruc h.xlies of this mineral, and there i.s' a -r.v.t o.,s-

Ml'ihty that with the c.-n.-t ructhm of the railway from iMwin, Tenn.', to

^^^""^W^i^r^
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Till' Hilly deposit of any note foiiiul on tlio north or WVlistor side of
tiie river is on the east side of tiie Tiici<useef;ee road, aliout L'(M) vanls from
tlie main street of the town. A pocket of ehromite was uncovered here,
wliicli yiehied a niimhcr of tons of cl\romite, most of which was siupped.
At a dei)fh of nearly <» feet the pocket i)inciied out. leaving hut a small
seam of chromite in sijilit. Many snuill seams an<l pockets of chroniite
are to he .seen, hut no other work has lieen undertaken for chromite on thi.s

side of the river.

On the south side of the river, followinj; closely the contact of the dunite
with the snei.ss, a line of i)rospect pits has been dufi whicii shows the pres-
ence of a consideral)le amount of ciiromite. The UKtst promising depo.sit.s

are: one on the land of .lames Ashe, where a cut 25 feet lonj;, (i to .S feet wide,
and S to 10 feet deep, was sunk on a vein of chromite 12* to hS" thick,
which at the bottom of the cut is 12" thick; and another on the land
of Daniel l''ullbrij;lit, where a seam nearly 12" thick is exposed in the
branch. The nearest sliipping point is Sylva, on the southern railway,
.'{ miles north of Webster.

Chromite has been Tound at a number of pla<'es in the mas.ses of peri-
dotite. within 2 or :< miles southwest from Balsam pap. .iack.son county.
The most proUiisinf; outlook for a lar^e deposit is on Dark Hidfre creek, about
.W") feet south of the Dark Hidj;e trestle of the .Murphy branch of the Southern
railway. Analyses show the ore to carry aiuiut V.) per cent of ('r,(),. The
property is owned by the Hinhland Forest Company, of Waynesville, N.C.

Xo hirse deposits of chroniite have yet been foiuid in Noi-th Carolina,
but the work .ue shows that extensive deposits may exi.st in the State,
those described aliove beirif"; the most promising ones known.

i'ennsylvaiiia and Maryland are the two States where formerly chrome
iron ore was inine<l to a larf;e extent. The first supjily was obtained from
Chester and Delaware counties. I'm., and Cecil and liarfiud counties. Md.
The largest jiroducer of ore was the Wood chrome mine, not far from the
Horsefoot ford on the Octoraro river. The history of this and other discover-
ies in Ilaiford and H;iltiniore counties has lieen described on page 4.

Professor J'lazer' pives a graphic account of the famous Wood mine,
fifty-two years after its discovery, in the foUowing words: —

"The Wood jiit was ojioned in 1,S2S, and was worked to about ISSO,
except from ISti.S to l.STIJ. The total outj)n' was about !).').()()0 tons of chrome
iron ore. Of late years only a small foii- has been emjiloyed, producin-;
rM) tons to t;0() tons of ore yearly. The a.ssay value varies, as with .ther
kinds of ore, but within smaller limits.

'"Ihe country rock is serpentine. The ore-l)ody. as proven, is almost
50 fathoms Urnii at its fireatest extensiim. Depth proved to 120 fathoms.
Pitch of the mine is from 10 decrees to (iO decrees under the horizon. The
strike is ne.iiiy ea.st and west at the outcrop, and nearly north and south on
lower levels. The width of the ore-bearirij; rocks is from 10 to oo feet, or

'.S'cdnil Codl. .'^iirvcy. IVnn,. l.SSO. p. l'.)->.
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' Mineral Iiul., 1,S!(7. p. U!)
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The iinalysis of samples from the different exi)osures gave a range of 39 to
.5(( per cent Vrfi^. The work was confined to tlie stripping of the surface,
at the point where the outcrop measured S feet in width. After a relatively

small amount of work, an exposure 07 feet in length, with a vertical face of 44
feet at the toji hy 46 feet on the bottom of the cutting, was made. The ore
iireaksout in large angular masses, the |)artings between the masses being thin
bands of serpentine. Hiocks of .seri)ontine act as headers to the mas.sos of

chromite, but are readily separated by the lilowoi a .sledge. In the blocks of
massive chromite there are no intrusions of serjjentine, other than the small
granular particles which are pretty regularly distributed through the mass of

chromite, and which will have to be removed by dre.ssing in order to produce
ii marketable ])roduct of high grade.

From a report by .Mr. (". K. Willis, it appears that on Mount ("ormack,
about 40 miles inland from May d'Kspoir, chromite de[)osits of value exi.st.

No further |)articulars are to hand, i)Ut it .seems that the long distance from
communication prevents for the present at least—their exploitation.

The total (juantity of ore mined from 1S96 to IS'tO was .),,")()() tons.

Most of this ore was shipi)ed to I'hiladelphia, where it was sampled. .^

large (piantity was used in the mamifacture of furnace brick-lining. Hv
close sorting and coiibing an effort was made to |)ut a high grade of ore on
the market, running over.")()

I
)er cent oxide of chromium, but tiie result was

necessarily irregular. It was manifestl>- importaiit not only to raise the grade,
but akso to secure regularity of tlie product, and this result can only l)e

secured by a regularly organized dressing system. \ test on 22'.\7 kg. of

this ore, made by I'rof. R. H. Richards, gave 7.5-.")4 per cent of concentrates,
assaying .").'>-:}0 per cent Cr.,()^. and •J4-4.5 per cent of tailings assaying less

than 2i) per cent Cr^O,. Subsetjuently concentration works were erected,
but work has been going on very irregularly. Xo reports are to hand re-

garding ojjerations for several years past.

Cknti'.ai, .\mi;hica.

Chrome iron ore, apparently in abundant (luantities, has been discovered
near .Antiofpua, ac'cording to .M. Houssignault, and it is said that the wails of

some of the houses have been Iniilt witli it. It is al.^o reported that as far

back as l.S()7 chromium pig iron was oi)taine(! from a blast furnace in tlie

\icinity of .Medellin.'

Al'STUI.^.

Cliromite occurs near Kraubatli, in the Loel)en 'listrict, i)ut no work
has been done there since 18.S1.

' H:i(lli('l(l, "AUiiys of cliroiniuni iind ii.iii " Iriiii :iriil .Stce! Ins'... tS92, I!, p. t')4.
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(^l'romeu.m,Mo,,fj:o,,a.|uulity exists in nosnia:un,ltlu.|)ios!:vuru,,rks
n Hungary havo us.mI this ,„e for l.asi. linin.s i„ tl,,.,- steel furt.a'.es The
shipments avera.e.l oO t„ >> per ,.enr C,.,),

; :!,, ,„ „ ,„,„ a1,(),
+ i-e,0,, and 2-0 per ecu sihca. f.,iie ,„.,• witii soi.ie iiniee and inaLiiiesia.

(iKHMANV.

A lai-0 (leiHisit of h,w <rr.uh clu-o.nite is f„un.l in Lower Sil,.Ma oi, the
s..uthef., sh.pe of Mount Zol.ten. l.etweet, SrhueicinU/. a.ul ,)o,,ia,i'sn,uehr
Ihe ore l.o.iy. whieh o.rurs in serpentine, was -! f,.,., thiek near the sur-
fuee, but ,t merease,! in .nau'nitu.le as ;:reater depth was ,:aine.l. The eotn-
positi.m of the ore is as l„lh,ws : Cr.O, :j.-, to 42 per cent Fe () 1<( to •'•'

per eent
;

Al,(), 19 to 22 per rent : sili.a. 'A to 5 per .ent ; M^t I ul u, IS p;;
cent Masnetuein variahle .,uantities is mixed with the ore. The deposit
which was first mmed in open wori<imrs. was exploited snl-seMiK'ntlv l,v
ii .shaft and levels; l,„t operations uere not e.mtinue.i hmi:. th.. material
not beinK .sufficiently refrartory for use in b.asi.-furna.e h<.arth< at.d of
inferior quality for the mamifacture of bichromates.

Veins <.f ehromite tr.aversim; .M-rpentine are al>o known to exist in
he vicimty of Frankenstein, in Upper ^^ilesia. but attempts to work them
have not proved remunerative.

Chromite i.s mined at \alos. The production varies from a few hun-
dred to several thou.san.l tons per annum, I(),7.^() tons havim: been mined
in 1902. The ore, however, is low grade.

NoiiW AV.

Chrome inm ore is found at Drontheim, and .at i;..eraas. The pro-
duction of tiie mines is small and irregular, not exceeding several bundled
tons per annu.

UtSSIA.

Chrome iron ore is fo.md i)articularly in the .soapstones and .serpentines
of the Lral mountains. The principal localities are the banks of the Ka-
menka, and of the Topkaja.-

(uistave Rose cla.s.sifies the Uussian ores uiuler three heads: (I) those
which occur in lartre -ranular masses in serpentine in .sr-veral places ne.ar
Fkaterinburj:, also eight miles from Hisserk, an,l a-ain near Kyschtinsk;

'.Mill. Ins., 1S!«. p. l.-)().

Cliciiiikcr ZcitiMur, veil, xi, p, ."),?.
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(2) those where the iiiinenil is finely disseiniiKite.l throu^rh the n.ci<. us iit

MostrcAvaiu, tu.rtli of Kkatennl)uiir, imd neni- Auschkul hike; un.l Ci) inin-
eral found in the phxtinuni and -old washings, especially at the i)latiniini
placers at Xizhnee-Tafjhilck and the jjold placers at " Malo-Mostowskoi.
In Liberia at Orenhurn the mineral is found in masses.

The manufacture of l)icliromates from the ore obtained in the Ural
has been established in Hu.ssia through the eiTorts of M. I'shakoff, who
built w.irks for this purpose near Klaboup, on the river Kama. .About
2,()()()t()ns of ore are treated there yearly, and owins to the establishment
of this industry the importation of chromium compounds into Uu.ssia has
cea.sed.

Two analyses of ores are subjoined:—
— ~— ----^Jl - — -

—

.\l2< )3

^_

CrjOj Fe(J MrO C-M Si< )2

51 -e-."-

55-75
17-94% '

21 -,56

i

14 -.52%
3 37

13-1,5%
13-85

0-73%
0-tiO

1-71%
5-37

At the present time there are .")() chrome iion ore mines in the district,
and their combined output is estimated at 1,<;()0,()0() poods {25,S()0 tons).'
The tendency of late years has been to increase the production. The price
of the ore at Ekaterinburs is from 20 to 2.5 .•opecks ((id to l\\d) per pood
(36 lbs.) with a 40-44 per cent content. In the year 1905 the Urals o.^cupied
the third position in the worid as a chrome iron ore producer with 27,04(i me-
tric tons.

HlXCiARY

Chrome iron ore occurs in Hungary in payinf; quantities at Orsova near
the Danube. It is, however, mostly of low prade qualitv, and a shipment
gave the following analy.sis: Cr,,();,=-;}S-95 per cent; Fe6---l(;.13 per cent;
SiO,=8 per cent

;
ALO,= 17-5(); CaU- 2-2 per cent ; Mg(W 17-2 per cent.

The ore occurs in serpentine.

.Mackdoma.

A very good quality of chroiue iron ore is mined near Monastir, the ship-
ping port being Salonica. The mines have been considerably developed,
but recent information regarding production could not be obtained.

Xkw Cai.kdonia.

Chromite was first discovered in \ew Caledonia in the year 1874. All
the principal deposits are located among the mountains of the southern
portion of the island, the containing rock being serpentine. When n.a-
tiirally broken in situ, chromite is kuuwu as alluvial cluome, and when mas-
sive it is termed rock chrome. The alluvial variety is mostly sought, as
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lakinKahinl',s.eye view .,, „,e several forked quarries, thlv' appear to Jo
1.0 same general trend, and ,ive the impre.^sion of hein,' co , ined to r-t-n belts. It IS no, actually established whether the... lenses ar , vway cotineeted, but certain cases seem to point to s,,, h a connexio 1. w"nhe different ore boches. The .serpentine as a general rule occurs in laKe onj^r axis o the chnnne iron ore lenses cor,.spondin. with the .C^dtnke of these bands. Ihe chromite does m.t occur in one solid m .s
ut ,s found in the joints of the serpentine. ( )ne may tin.l .rains of chromite^clssenunated through the .serpentine, even outside the limits of the w iMe deposits. The ore itself does not sha.le off gradually into the serpentinebut shows a sharp line of demarcation.

From a paper read by M. Du,n.y, before the 8ociete de lTnd„s,rie
Minerale, August. Um, it appears tha, chromite is found .scattered in Z|yin. quantit,e.s throughout the ma.~ of serpentine. The workable de-posits are of two kind.s. The first, like cobalt ore bodies, are found in ex-tensive areas of ferruginous clay, formin. a very ri.h. soft, and easilv dis-intesrated ore; the other depo.sits occur ,is veins, or included mas.ses, i'n thehard .serpentine.

The early -levelopment of chrome in,,, ore was on a small scale, but sincethe formation „. be Chrome, this Coinpanv has obtained pos.ses.sion of all thedeposits, controlling an area of 00.0(10 hect.res. of which 0.000 h.vtares .reheld m con..e.ss,on. (;.0(.0 more are applie.l for. and 4S,0(io are under expio
ration. The mineral areas are found in three different parts of ,h,. island
I lie larpest is at the north, aroun.i the Tiebashi mine, which vields .,n ore
.•arrymjr up to 07 per cent .se.squioxide of chromium. This mine produces
between 4.( ,),. and .0,000 tons of ore per month. The secon,! «roup is situ-
•Hted at 20 km to the south of .\oumea. and contains the I.uckv Hi, mineHere a .•h.oimferous vein, havin. a width up to l.', ,„.. is developed in depth'
ami forms the only chro- -..on ore mine in -he island that is developed below
the surface.

1
his ore > uiuik M) to 40 per cent ^^esquioxide, is concen-

tra ed in a mill. The i . , group is situated in the south of the islandand IS not yet developed, although a railway has been built to it.

An idea of the size of ..hromite deposits in New Caledonia mav be ob-
tained when It is .stated that over 20,00(1 tons have been extracted from one

' Institution of .Mil .,(; and .Mctallurjty. l,sl)»^l<t(Kl, p. •-'o

I^^^SicJr-'*- -1 »£ '>'a«



of thp <ij)pn-puts. Tlic l.uckv Hit has yicl.lcd IH.OOO ton.s; the IViwce 14,()()()

to l'),()(H) tons: the .loscphiiic is.ooo tons; iiiul tlie Ahce Louise lO.OOO tons.
With the exception of tlie mine Tiel.aKhi and tlie Luci<y Hill, no .sciioiis

(lovelopiuent has taken place in cliioiiip iron ore of late. The production for
HH/() was .")7.:i()7 metric tons, as ajjainst ">l.;i74 ton.s in l!X).j,

Tliia indiislrv is at present virtually in the hands of one firm. The value
of chronic iron ore cxportcil during UhMJ is given at i'OS.OTl, that of HK).") at
£SS,H();{. Xcv ('aicdonia supplies :it present three-(iu.-irters of ihe world's
deiiian<l. Of i,,c o7,:{()7 tons the Tichajjlii mines supplied more tiian 40,(l(»0

tons. K.xportsof chrome iron ore. according to the Mulletin of Commerce at
Noumea, for the year VM)7. amount to •_>.'i,;J72 tons.

Ore freight from .\cw Caledonia to LoikIou via Sidney ranges from £1 .")s.

t^ fl (is. per ton plus transhipment charges of Is. per ton at Sidney. To
the Continent hy steam' • via Sidney the rates are some Gs. higher. Coa.stal
freights per sailer lo Kurope range from fl :{s. (id. per ton for nii'kel and
colialt to fl ,Ss. per ton for chroniite.

Xi:w Sorrii Walks.

'1 he first attemjit to mine chrome iron ore was nuide in ISS2, when ahout
KM) tons were extracted from tiie Howling .Alley I'oint deposits, near I'eel

river, hut it was not until lsn4and lyr.that mining was seriously undertaken.
About 2,00(1 tons were extracted and despatched at that time, from what
is now known ;is the X'ulcan mine.

'Ihe success which f,)llowed the opening of these mines drew attention
to another group of chroniite dej^sits in the neighhourhood of .Mount Light-
ning. In con.sctpience of the active operations which nuiy he said to have com-
menced in that district ip ISOH. prospecting lor chroniite .soon became general
in all the ser))entine belts known to exist in the variou.s parts of the colony.
The result was that chroniite was found to occur in 62 different localities.'

Tasmania.

According to H. A. ILulfield,= in the Ironstone hill near the river Tamar,
at Port Lampiere, there are large dep(\sits of brown hematite ore containing
about ;5 jier cent of chromium sescpiioxide, and but little sulphur and pho.s-
phorus. It is estiniateil that there are over oOO.OOO tons of such ore, large
and .small in boul.lers. in sight on thr surface. The rocks of the di.strict are
contorted slates, .sandstones, and l-nrstones. In the immediate vicinity
of the ore deposits there is a great nia.ss of .serpentine, containing many thin
veins of asbestos and magnetite. In several of these rocks there are exten-
sive outcrops of ironstone. piMtruding in great ma.s.ses from the red surrounding
soil, which has been obviously formed by tlieir destruction, or there are heaps
of ironstone boulders, of all size.s, formed from the disintegration of the beds.

' f'itnn.ir., Miu. n.! Hrsourrr.s of Xow .Soulli Wal./s, 1901; p. 2S5.
' Journal of the Iron anil Steel Institute, 1892. \o. 2, p. 65.
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so

"Tlie K«'iH>i:il>'trikoi)f tlii'sct'niiiiMtidiis fhidiiKluput the (•(miitrv is hImpuI
cast and wost. tluni^li Icii-ally the schists are iiiurli loldcd, and strike and
di|> in all dirt'cf ions. Tlic avciayc dip is stf^cp, jjut not llinl'dCfn, and i> ii.it

always apparent. Siiitli nf .\idin it is (lenerally suuth. while north of .\ir!in

it appears to he to the north. Karllier north ajjain. at Odeinisii, the dip is

south, indicating .several parallel foldi.ins of the strata, the nuini.er and extent
of which. Ihe oh.servations niaile were n.it snilicient to .leterniine.

••In .-everal places .serpentine I.elts occur. These appear to he inter-
stratilied with the niari>les and schists, and would thus point to a result of
the general metamorphosis on original possibly Klauconitic deposits; l>ut

further investif;ution is necessary l.cfore it can ho definitely a.sscrted that
they are not alteration products of intrusive sheets of liasic olivine rocks.
Hound the Hay of Smyrna extensive areas consist of volcanic lavas and tuffs,

chiefly trachyte. Overlying the metamorphosed formations there are found
in places, such as hetween Suladan and .Ma Shehr. a-id south of Chesme on
the coast, undisturbed l.eds of sandstone, and .M)ft, chalky limestone, lying
flat or dipping at a very slight angle, and full of fos.sil shells, chitfly gaster-
opods."

A peculiar fact in connexion with the chrome iron ore deposits near Makri
is that, tiiey are richest near the surface, and that they invariahly hecome
poorer in depth. The concentration of low grade chrome iron ore will he a
prohlemthat will have to he faced in the nea.- future, when the rich dep,.sits
i)ecome exhausted. When the industry was at its height over .'{'^OIMI tons of
ore were exported per anmim from .Makri alone.

While Asia .Minor formerly furmshed the hulk of the supply of the
world, adverse conditions have l)rouglit ahout a crisis, and the mines now
liroduce little ore. the annual production having diminished to a few thou.sand
tons only. Xew Caledonia takes now the place of the Turkish mines; trans-
portation cliarges from this country to European and American ports are
comparatively low, as the ore is taken in the majority of cases as hallast.

And further, the inland roads in Asia .Minor to the mines are mostly in u
poor condition, making this part of the transport very costlv indeed.

The ore is removed from tlie pit to the railway staiion, or market, on
the hacks of donkeys and camels, the surer foote<i donkeys i)eing us^-d in

the higher altitudes, and the camels for the plains. This method usually
involveil two or three transfers hetween the point of origin and the port lif

Smyrna. It usually takes one donkey a week to carry 4il() Ihs. of chrome iron
ore from the pits on the mountain tops to the camel stations i)elow: it then
takes five camels one day to transport a ton of chrome iron oreovcradistanceof
15 mile.s. The last .shipment of chrome iron ore made from Smyrna was 1,.")()(»

tons in UMltJ, None of the mines have ever heen worked with U|)-to-date
machinery; hesides these adver.se conditions taxes are levied by the Turkish
government on the total cost of the o:j delivered >m i)oard ship. These
taxes amount to 20 per cent on the v.ihie of the nre mine'.l. I'.nd 1 nor cent
on the exports.
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iiiti. the upjicr villev of tin I'ishiii rivor, wliicli form.i the Keojjrii{)hifal iiml

K<"iliiKic!il <'<)iitiiiii!itii)n <<i tilt' I'|>|i«<r Zlmli. wliilo to tho east luid northeast

H few observations made at differi'iit times In' various (feologists, indicate

their I'ontiimation at intervals alonj; tlie Lower Zholi, and even as far as the

'I'ochi valley.

One of the most proinisinc localities occurs about 2 tiiiles east of Khaii-

ozui, in the I'ishin (hstrict, where Mr. Vreilenliurn specially investigated a

vein-like mass aliout Mm feet long, with an average breadth of .') feet. Tlw
vein consists of ahnost pure chrome iron ore of great richness. .\n analysis

made in the laiioratory of the Cleological Survey gave over .')4 per cent

of chiomium .ses(|uit).\ide. und some parts of the vein »how even a hi^ per-

centage. The locality i.s connected by an excellent road with Khanai rail-

way station, 17 miles distant.

HkI.U( IIISTAN.

Chrome iron ore was discovered in HXIH. .'mce that time consideral)le

exploration and doveiopinent has been going on, and according to L'l'lcho iles

.Mines, 11) small mines were in operation la.st year yielding an annual output

of 7,(«H) tons.

Rill ,i,si.\.'

Chrome iron ore is now produced from large deposits in the neighbourhood

of Selukrae. It is shipped to Kiiglund an 1 the continent via Heira, and

lirings £'4 2s. Gd. per ton.

A sample of this ore sent to the Imperial Institute, London, by the

British South .\frican Company, gave the following analysis : Chromic

oxiile, 46'HG per cent; alumina, IH- IS; ferrous and ferrii; oxides (calculated

as I'eO), IS'66: cobalt and nickel oxides, O-IT; magnesia, l;}'64; silica, 4-5S;

water, 2-72. .V fire assay of the sample showeil a trace of platinum.

Ctit.\.'

.\ deposit near Canjete. on the north shore of Santiago de ('uba, has been

reported upon. The ore is too low-grade to find employment in the steel

industr", anU its character is such as to preclude concentration.

Tha.v.svaai,.

In his review of the economic deposits of South .Africa Dr. T. W. Voit

'

mentions the occurrence of chromite on the de Kroon farm, 20 miles west

of Pretoria. The ore is fourid in the serpentmized pyroxenites, and contains

iMin. In-l, \9ru^. p. V2l.

2Ibia,!904, p. 70.

3Zeitschrift fuer Praktische Geolopie, May 1908, p. 19:2.
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AnofluT tMiuiM'iiic, tluit ipii l\r(iii»'tiil:i:il, loiiii-* mil' >if ^('vcr.il ili^tirirt

(Hitcn)|)». 'I'lic fiillowint; clo\vii\\:iiil »iii'it-«i(p|i nl' imk- I- i)li-*<'i Vdl

:

{(I.) l)aik mc\i>h liLu'k, tine rluumiti- -ami.

('(.) I'iiio firairu'd iioiitt'. I iiiclic-

(('.) Soft irial)! 'iiic itiaiiu-il •liiciiiiitf. 7 imlio.

((/.) Nmitt' similar to (l>). '2 inilos.

((.) ('hiiiiiic iiKii (lie veins rcfiiililiiiK («•), I- iiirlifs.

(I.) Niiiito similar to (li).

Ill the accompaiiyiriK platf Nh. \1 - wliicli l- licri'willi prcscritcil tliroutili

the couilesy of Messrs. Hall ami liumplirey ol" tlie( ieolonical S)iH't> of South

Afiieu—the shortei' hammer on the ritjlit irsts !iK"i'i«t the upper .eiti (r);

while ill the lorejjioiiiul on the left the larger hummer lies on the lower vein

(e). Uoth veins have a well delmed dip of aWoiit id to IJ denrees. and

are shurjily deliiied apainst the <imiili\ rock, uliich consists of tine urainecl

iiorite ricii in pyroxene.

'Hie Transvaal ore euiisists of a Mark, lusiious, tine grained aKKiegnte

of granular cliromite, which easil\ weathers to a I'rialiL- rock and lieconies

readily disinte>jrate<l into sand. In several localities, however, the ore

becomes hanl and comjiact, and ma\ show on the weathered surface an

alternatiiif; series of lighter and darker coloureil liaiids, due to the devel-

opment ot some zones containing le^ asic constituent.- .\s the ore In

eome^ ire, more ferrr .nusinesian constituents apiK'ar, and a siaidual

traiisitiot! from h y black cliromite ore to a less heavy and dark coloured

hyiieistlui'ile, or enstatite, takes pla<e. The following analyses of ore

from three locations are given:

t'r,()..

41 •:{.•>

VeO.

.

Fe,(),

MgO.

AKO.,,

SiOj.

.

Cat).
,

.').91

'.»-26

.'M)S

2-10

I't Trace

MnO,
IKS(),

n'i'o,

II

10-(iO

•2- 1(1

l:i-45

in -70

12-70

2-or)

III

;!7 •();{'

2:m>:)

0.71

•00

H.,().

0-80

O-lo

0-OS

1-16

0-17

o-l:{

97 -St) <tn-n:{ !to-i)5

These analyses show that the content of ch'dinium se.s(juio\ide is

not .-uiriricTiT to aliriw of the iiiliTiduclioii of the Tr:tii^-. asil oic- on the world -

market. However, as prosjjecting has been done for this ore in a very

superficial way. it is yet possible that ore of a higher tenor may be found.
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C'UAI'TKIJ VIll.

ORIGIN.

i'n.iii tlie ilcsciiptioii of tlic cliininitp (loj)nsit;; in tlip f()iop)iiis clwijtors
we Icuni thiit chniiiiitc oiTUrs in iK'iiilotitc (a.s in Nortli Carnjina), ami
ill stTjuMitine (as in fan'ula). the (if-nvativc of peridotitc. As in liu. ,„•-

cuncnce of cliioniitp ._ pcii.lotite—tlu' onsinal (olivine) rock—,|uile
extensive investigations iiave heen made li> Mr. Hyde Pratt in the per-
iilotites in North Carolina.' In the followini;. a resume of his theories
lia.sed on |)ra('ti('al investigations —is given:

"The large deposits of ciu'omite in Xorth Carolina occur in i)eridotite,

near the contact of this rock with the enclosing gneiss, and where there
is hut a small amount of chromite, either in pockets or in grains or ervstals.
Those are more aiiundant near the contact and diminish in numbers towards
the centre of the mass of peridotite. The constant occurrence of the chro-
mite in rounded masses, of varying size, near the contact of the gneiss with
the peridotite in th.e fresli as well as in the altered peridotite, clearly indicates
that the chromite ore was held in solution during the intrusion of the per-
idotite. and that it collected and separated out during the sul)se(|uent long
process of cooling. It is (piite eviilent that the peridotite magma, whicli

held the chemical elements of the various minerals in solution, presented
a saturated liciuid, and during the (irocess of cooling and solidification the
minerals would crystallize out according to their soluhility in the mother
magma. These would he the oxide.s containing no silica in the [iresent

case chromite. It is very ))rol)al)ie that the latter would .solidify or crys-

tallize out first, where the magma began to cool, that is near the contact
with the gneiss. The more fluid a molten mass of rock becomes the more
favourable will be the conditions for rapid and effectual coime.xion, and
it is in these very basic magnesian rocks that we find the best illustrations

of the separation and concentration of the more basic minerals. The
longer the chromite remained in solution the le.ss oiiportunily theie wnuld
be for it to separate out in sharp distinct nuisses. and as the molten magma
began to lose .some of its fluidity, it would tend to separate out in smaller
bunche.s, or in grains scattered through the |)eridotite."

.\s to th(> New Caledonia deposits, which occur in serpentine, Mr. Danvers
Power- hnils that the grains of chromite occur all throuirh the serpentine,

even outside the litnits of the workable deposits: the ore itself does not shside

ofT gradually in the serpentine, but shows a sharp line of demarcation. Mr.

U'onin.lviin and tlic I'lThlniitis in Ni.rtl. ('.•irdliiiii. .Vorlfi Ciirofiiia (liiil Siirvcv
ino."), vol. i. p. .WJ.

'
2 Inst. Mininj; and .Mplall,, l.S(H»-l!)(K), j) AAA.

m
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I'owor argues in the following way: If this chroniite was due to differentia-
tion in the molten magma, one would expect the ore to i)ass gradually from
rich to poor, and thence insensibly into serpentine; instead of this, however,
we find it occupying joints which could not have existed until the rock had
solidified. That chromium in the form of chromite or picotite was an origi-
nal constituent of the eruptive rock is shown hy micro.scopic slides which
give exami)les of ores of these minerals -which one it is difficult to determine
-partly in olivine and partly in serpentine due to the alteration of olivine,
the chrome-bearing grain it.self showing no signs of alteration. That it is

difficult to satisfactorily demonstrate how the chromite got transferred to
joints, con.sidering its difficultly soluble nature, we admit; still we find the
chrome iron ore occupying natural water channels in the rock, sometimes with a
thin coating of chrome ochre, showing that there is still some natural agent
in force which is capable of decomposing the chromite. Hoth chromite and
picotite vary considerably in the proportions of their constituents, as the fol-
lowing limits obtained from several analyses from various parts of the world
show:

—

.\lumiiiu
PVrric

oxide .Magnesia Silica

().\i(!c of

riiroiiiiiii

Picotito,

Chromite

per cent) per cent per cent
.5') 00 3 21 10 23

19 ! 18 3,S IS

per cent

20
10

[ler cent

7 SO
39 06

From the above it would appear as if chromite, which is isomorphous
with chrome spinel, might have been formed from it.

•Messrs. A. L. Hall and W. A. Humphrey, who doselv studied the chro-
mite deposits of the Transvaal (see page Ki) came to "the following con-
clusion as regards the origin of the ore:—

" In all the thin .sections examined the chromite is found in small well-
defined grains, i)ossessing very good crystal outlines, and this eviilently
points to the conclusion that the ore particles were amoi.^- the first constitu-
ents to crystallize out. The same also holds good in those cases where the
grains apiiarently envelop large crystals of enstatite or hypersthene. and
wrat.ped round them to produce a kind of net-work resembling the well-
known mesh structure .^een in highly Perpentinized olivine rocks; for although
such an appearance .seems to indicate that the central rhombic pyroxene
belongs to a pha.se of crystallization preceding that of the granular chromite,
one frefjuently finds along the edge of the former .some of the grains of the
ore partially surrouiiaed by enstatite and lying in a little imlentation run-
nmg into the latter. Since these two minerals constitute practicallv the
entire rock, the residual mother-liquor left after the ,sei)aration of the Chro-
mite must have had a compo.sition agreeing closely with that of the particular
rhombic pyroxene met with, .so that finally the magma would consolidate
as a whole, thiis prruliu-ing the rude kind of cellular structure allude,! I,,.



"Th.. gradual though rapid tn.nsifiun from the purer orp. within thevcns, ,„ an e„s,atite roc-k. or hyp,.r.sthe,.ito. still ..ontaitunj: a fa.r atnouat
of chronute hut w,th a nm.-h largor proportiot, of feUlspathic material
a.s vvell as tho ahscice of a sharp line of uivisi.m hetwoon oro md ,.ou.,trv
rock. ..loariv po.„ts to the .onciusio.. that th.-sc -l.pusits are of igneous ori-rin
and ,„ust l,e regard,.,! as ,lue to ]o,-al ,.on..er,tration of s,.attere,l ..hromite
grams as ,me of the factors in the ,liffere,itiat.on of the.magma of the Mu<h-
veld p]ut,mie complex.

"The m,„lc ,.f origin of these chromite ,ie,,osits is, therefore, similar t,.
that of numerous occurren.'es asso,.iate,i with basic igneous n.cks in oth.-r
ountries. '

As to the Canadian chromite dpp,^sits. it is ,|uite evident that a,T,.r,lin- to
rnicroscopieal investigations the present s,.rpentine is a,lerivative fro.n olivine
or peri.iotite, t!,e ,lehydrate,l magne.Man ro,.k. The formati,m of ,.hromite
IS expl.uned I,y the oxidation of chromium whi,-h is suppo.<c,l to have been
or,g,nallypresentintherock-lochromicoxide.andtheassociati.m,.fthelatt,T
w.th >ron proto.xi.le, which ha.l also been form-nl through the oxidation of th,-inmwmch forme,! an a<Tessory mineral ,.f the ro,k. Of course the actual fornia-
tmn of chromite must have been effete,! .luring the .'ooling or soliditi,.ation of
the magma under con,lition> wliidi ,.annot l>e sullicientlv explaine,!- pn-sure
and .lifferent temperatures very likely have fa,-ililat,.,l these transformations-
.it any rate it is qmte certain that according to the law of solubilitv ,'lir,.mite
mu.st have crystallized first ,mt of tlie magma, and this ,TvstallizatioM or
accumulation was apparently greatest where the cooling was ,!ui,k,.sf
that IS. at the contact of the serpentine with some other rock This ,loes'
not mean, h,)wever, that chn.mite is m,)stlv fouml cl,).se t,) tlie contact of
Berpentme with the country rock through whicl, the original peri,lotite
penetrated, for we find t,v,]ay excellent cluomite .leposits awav from su,-li
contacts. It is evi,lent also tliat tlie manner in which the ,'rvstalli7ation ,.r
accumulation in ,!ifferent parts ,.f the serpentine took i.la.-e is responsible
for the great irregularity ,)f tlie dep,i,sits. the p,.cketv nature ami the lack
of connexi,m between tiie .leposits. ami al.-^o for the ,lissenunated nn-m
in which the ore ,)ccurs. '. he.^e irregularities were further ac,Tntuat,.d
through the shifting an,! displai-ement through whi,'li the ro,'k 1ki,1 to jia^s
after the tleposition of the mineral, f,.r we ob.^erve that the ore b,),lies some-
times are al)rupt!y cut ,,ff and ,!ispla,'e,! thr,)ugh sli,'kensides.

Much has l>een ,l,)ne in the way ,.f micniscopic inve.stigati,>ns as rcganls
the transformation of the original olivine or i)erid„tite into serpentine" but
few geologists an,! petmgraphers have taken up the stu,!v ,>f t!ie |)hases
through which chromite had to pass until it constitute.! tlie pre.-ent
imneral. It is to be lioi)e,! that tliis subject will be treated in the research
laiwratory. as tlie observati.ms in tlie fiel.i ahme are insufficient for a com-
()lete stu,ly of the ,)rigin ,.f this mineral an.l the comlitions under wlii.di it
was forme,!.

'S,r 1. 'H. I.. Vogt: lifitr. ziir cci.ct.
Geol,," 1894, p. 3.S1.

('la.s-<ificatn)n, ft,-,," --Zcit.s,'hr f, I'rakt,
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CHAPTKR I.\.

COMPOSITION OF CHROME IRON ORES.

I'lirc chioniito fontains (is per conl oxide of Iwoniiuin, ("r.O.,. and
:'.l' pt'i- cciit pmtdxide of iron, IVO.

Hut all chroinitps found in natuio ••ontain almost invariaMv foioifrii
io<>k matter. The us-,ial imi)uiilies are siMca. ma-npsia, and alumina. The
ore lor market purpose.s is re-piired to reach at least od percent, hut it isu^ual
to dress the lower grades up, either hy hand cohl.inj; or hv mechanical m.-aiw
(<) -.2 per cent, .-o as to he on the safe side an,l allow a little for difT.>rences i,,

samplinfi and assaying. The percc-ntage of metallic iron and .silica is also
"inpoitant, as generally not more than 1(1 per cent of the former and from
S to 1

1
per cent of the latter is a<!mitte,l. In the u.se of rhromite for the

production <,f chromium salts the cost of treating low an.l high grade ores is
the same. I.ut there is a decided difference in the (juantitv of the (ini-luMl
I'l-oduct

.

so that unless the smaller initial cost of the low gra.le ore will counter-
liMlance the valu " this .lifference of the finished product, its use is unprofit-
able. The.se f.Mcto.s, therefore, fix the price of low grade or.' and circumstances
such as labour and cost of eiiuijiment will determine whether it can I.e worked
at a profit or not.

.\s to the composition of the Canadian chrome iron ores all the analy.sps
subjoined hereto show that the principal constituent,, apait from the chr.imic
acid, are i)n)toxide of iron, alumina, silica, and magne.sia. while the contents
of hme, m the majority of cases, remain below one-half per cent.

In the run of mine ore the protoxide of iron varies roughlv between 11
and 22 per cent, alumina between 4 and 14 per rent, silica between 2 an.l
2i) iier cent, an.l magnesia between 4 an.l Hi per cent. Mechanical separath.n
such as is carrie.l .m in the Eastern townships, n.)w increases in the low gra.le
ores the percentage of chromic oxi.le alnio.st entirely at the cost ..f alumina
sihca. and magne.sia, so that the final result .^f the c , ncentrati.)n is a shipping
ore high ill chromic oxi.le an.l comiKuatively low in the ab..ve-menti,.ne(l
inipunfies, the greater part of the latter being f.iun.l in the tailings.

the

Will. Cleiin' cites the followini: th

commercial pro.luct, the s.iurces of the ore not hei

g three analy.ses as typical of the run of

ng given:
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,
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bScwiiteciitli .\nii. Kept., V ',ic()l. .Sirvcy, ISit'M), |i. ."),
, p. -'04.
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Tuolumne count\-
1.) tl

111 F.uis ()1,

44 to 4.".

Kl Dora

ispo county ;js.

III" COUIltV .)|

.•\iiit'r. Journal ,Sci., 1,S^

20

r. n. 1 'nitt, 'IV:

I. |> )()-•.

uis. .Aril, Inst. .\1. i: . IS'.K), p. :{.'.
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CHAl'TKIi X.

STATISTICS AND CHRONOLOGY.

I'ldHHlTlilN AND I'lxrDKT (IK CANADIAN ( 'Hill )Mlli;

Anni Ai. I'ltoDicTioN ((i«Mil()nic;il Survev)

(.'alriiil:ir Year

lH.Sti

IH,S7

ISHS to WX\
1S'J4

IHOr.

1H9»>

l.S!)7

IH'JH

1S!«)

liKK)

1901
1902
1903
19(M
UK)5
190fi

1907
1908

Tons Avi'rairc pri<'(

(-'.(KM) llw.) fUT ton.

m $1.5 7.5

:ts I.5.(N)

III! (Illtpilt

I.IMM) 20 00
;i,i77 13 (XI

•-•,342 II .)3

2,637 12 31

2,021 12 (K)

2.010 10 SO
2,33.5 1 1 .50

1.274 13 14

900 14 44
i.nm 14 .57

(>,074

H,.57.'>

S,7.'iO

7.1S)0

7,22.1

Total valuf

Valiir

? 94.5

.570

2(I.0<H)

41,300
27,(K)4

32, 174

24,2.52

21,H42
27,(MX)

Iti.744

13,iNMI

.51,129

(i7.140

1)3:{01

<)2,10()

72,iK)l

S2,00H

Sti.S3,71»)

Mr. 0!);ilski gives for the yeiirs 10(14, Iftll.'j, 19)t), 19i)7 ami 1 ()().*< the

followiiif; figurc"-;--

Ymr l'.X)4.

l.^t chiss ill ioc'i< t)l() Ions toiis, worth $ S.IO;?

•Jiidi-hissinrock l.l(i2 11,020

Concentra;*" 4.022 .)2.2S6

Total .".,740 S71,49!)

Yair llMl.j.

Ist clas.-i in rock . . s:i7 tons, worth. . .

2ii(l clasri in rock . .3.406 "

('onccntrat''. 1,'.'S.t
•'

Total S,528

S lo.4.')0

. :jO,6')4

. fi:i,4(>l

Sl(t4..'j()5



!i;{

Viiir HI PtI

1-t i'|;i*- ill i'(,i-k , . tir tiin>, u..ilh. . .

Jml cIm-- III tuck 4,11.") I

ColHNMItlMtc. J.l'KI
•

* 1.71:;

lotal . s.!h;1

)'iiir 1(1,17.

1^1 rl;i,<s ill ruck , 1 I.', tiih-, unrtli.

L'liii rlii.^s in luck :i,."):;r)

Ctiiicflitratc. . J.dtu

Tcn.il .•).7_M

Vkii- IIHIS.

1>; ami _'ii(l I'i.i-is ill idcl, :!.7.")4 Inn-, udilh

('(illcciitiatf o.lHHI •

S'tl.vU

•« l.'.L'.-i

;;:;.is.-)

-'7.7.M

«(j:;,1:m

.s;>.7iu

. 1.'>.II(IU

0.7.".l $s.;.7Kl

.Vcc'oiiliiiK tu the forc^niiif: stati>li(-. the iiiiiics have |Mti.lur,.(| (luiiiij;

a |)cri()(l of t years r,,r HIil. Kfl.',. llHIti. an.l l<til7. tlic toll,, win;; .luaiititio
iinit peicctitaKes of tlic ililTciciit niaclcs:

•_'.nl.")loii<;toiis .\i>. 1 cniilc.or (i-'.t per cent olt lie total |iro<hii'tioii.

I'-'.i il.sloiijrtons No. 11 iTiuU'.i)r-)l-s

14..s;i7 lotiK t()n.s< (iiicentratos(ii")l •:<

•.»,S,<),')() loiiK tons lilii II

Statement showing amount of Canadian Chromite exported from Canada
during Calendar years 1903 to 1908, and four months of 1909 as
compiled from the monthly reports of Trade and Navigation -

r.,
•

Talendah (iKK\l hitiroN fM IK 1 .-^T\rKN 1 »THF
Veakk

T..I,- Valup r..r,- Vaiiic Ton

8 ¥

1903 r,2 4.<;.-,i) '.111 l.-..:fl!i :i7

1904 l'J2 ii..m=> 2.S.'>!I i.">,i;i'.i .'.S7

1905 i.5:i 11,(Mil I.IIIMl 2.1. :«>_'

1906 — StII lo.l.ss

1907 lo.s 10.4011 7S4 0.400 —
1908 — — 4..i71 .'lli.Slit

1900
(4 Mos.) — !M!S ii.ih; —

\'alue

.i.JOJ

T"l *I. FXI'OHO

T,tii- Vulii

li

i.Oi.f

-MIO
sol

.soj

4..-)71

00.^

JO .-.2 I

• ill..(.!! 1

:tl.:i02

IO.IS.S

lii.soo

.'lO.SOl

11.1 II',

Tons ^ 2.IMH) Il,s.

NoTK.^It will !« oh.sprvcd that the exports t(i Grciit Hritjiin .ivpniec In v.ilui' fn,ii;
7t;t'Mo.Sill, !>,. r I.",n. wi.iU- til, ,.v ti, til,' riiili-d .^hilo r:i:j>;i> iifUM.|.ii .>|1 ;iii, .>lli

pfT ti)ii. and it may Ik- inferred that tlii' exports to (Ireat Britain ;»,-.-.ii,lv
represent ferro-chroine which may havi' Iwi: entered with the chromite l,\

the ("ii.stonis officers in the aK-ieiici' ,,fa more definite cla.<sificati,,n.
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• l.'i'.V ny Till ( 111(1, Ml Isiii 'iii\

'I'lic fiillowiriK t:ili|r- V ill ,|•MiKiii^tiali' thf >|

imlu.stry since the «lisc..vfiy of tin- m.-ial r\

Vear

17e2.

tvi-lii).imMit iif i|„> rliruriio

IIHIIIMIIII 1111 to till- |iii-i'iit tunc,

I'irstirst ;ittfiitli,ti ilniwii t(
> a iii'w iiiincnil from Sil

iTiicoitf (ilirotnat,- of lc;i,|. 1 1,,

1"W. AniiI\>i'>of tlnxliiiri<TMllivl.fliiiiaiin,l.iit iio.j
17H!». AiialvM-s of this

<'n:i. now (.illi'ij

i-rovci\ o| I'hroniiuii

lintK-ial l.v .Mac.|ii,iit ati<l \ain|iiclin. Siis-
picion a< to luc-cncc of fotciKti clr

1707. |)i.«uvi'iy of the flcinrnt cliiniiiiiiin liv \

17!'^. I'ir>t iJiM'ovciv of

nifiit (Apri'-^'ij,

ai|i|i|('liii III riiicoitc

IMll l.j. Siinc.-..>fii| inaiiufailnic of

iliKiinc iron ore in tin- t iai> l.v S. i\ nioiiol.

iM'il

IS.M.

iioiiif ^alt-

pplicatio'i of cliroii

Applicatio . to (1

ic >alls to -IvciiiK tiirki'V ivd.

yi'inu r.l textile falil>rics anil to i|

poi-celai-

l>\ Koeclilin.

erolatloli of

Discovery of .lirotnc iron ore in tlie Hare hijlv Malt
M;

!>«-'."). First slii|iineiif of A

A.. Iiy l-aae 'I'v s.

iliiofe ('(piint V,

is-j

Uneriraii el

1)1seoven of !ait;e elirotne i

ironie iron ore to laniJaiii

IHI'S. |»i

ty, Maiyhiiid. I'.S.A

le iron on. ijeposits in llaifoicj

seoverv of the fu \\,

renn.sylviuiia. I'.S.A. Tin

9').(MI() tons of ore.

'arm deposit. Lancaster coiint\'

'iitpiit up to |S!»4 amounted t,

lHl.'.S-'}(). First h ictory for the tnaniifact

1S4,-).

1S47-4.S.

1S4S.

1S')<)

lHo.{.

1S")H.

l,s.-,s.

1J>G9.

lire of chn>inic ai^id salts in Ijirope,
l)y J. ami T. White, in (llas^ow. Scotland

First factory f.,r the manufacture of chn.mic acid salts in .\merica,
i>y .Mr. rv.son, in Haltimore.

First reference to occurrence of chrome iron ore in I'.olton. Kastern
towil.ships of the i'rovie.e of (^ucLec. in the jvports of
fieol. Survey <if Canada for lS47 JS.

Di.scovery of larjje deposits of chrome iron ,,re near lirus.a, .\sia
Minor (fifty-seven miles cast from (•onstaiilin..ple). l,v

Prof. I. Lawrence Smith.
First lafRe exportation of I'hronie inm ore from lirusa, .\<ia .Minor,

affectiiifi the world's market.

Discovery of chromite in .\ew Zealand.
I'irst api)licatioii of chromium compounds to taiuiini; leather.
Discovery of chromite in .Mount Alhcrt. (laspr peninsul:" Canada.

hy nienihers of the Ceol. Survev.
First e.\ph,.-ation of chrome iron ore deposits in the neinhl.our-

hood o;' Lake .Vicolct. in the liaslcrii townships, I'rovincc
of (^lichee, Caiiaila.

Di.scovery of chrome iron ore deposits in .he mountains of .Santa
Lucia, in the iiortliwestern porti(,n of the county of .San
Luis ()i)isj)o. California,



is;,,.

IsM.

I ss,-,

IV»1.

IS'.M

1S!»S.

I!til.

!Mi

I uvi ,|i-r,,v..r\ ,,( ,l„.,„ul.. i„ I.,.| \,„tr, S,,„.„„M, Mini I'hi.Tr
idniilii'-., ('alitnriiia.

hiMuv. 'N (il I'liioinc iiuii ,.ii. Ill \,.\^ CaliMliiiiia.

I ll^l in:.inih,.luir ,,1 .1,, , >iMr-M....| i,ii,„,i,r |,|.,t|.^ m |-|:,,i,-,..

lM.-Mu\,.|\ uf <'|||.,||||. null HI., fii CuiKlaual, New Sii;' i \V I.-.,

Aii-lraha. Iii>t alU'mf.t tu ininf .liiuiuf in.ti .nv m .m.\v
Sntllli \Val.'>. Ill ihr HuuIihk \||,.\ |',,i,„ ,l,.|„,st-. lirai I'.tI
ii\cr.

I iiM luaiiiila.liiiv ,,| .liiuiii.. ,t,.t.| iti i|||. Iiutcl Stat.-.
.Miiiiii« ui rliroiii.. iTHii ,,iv in tli,. towii^lups ,,r U ..llVstown, I.<t.1h,

ami 'I'li.'tlui.l. I'l.iviiicc of t^ii.-l..'i'.

I ii>t iiirk.'l cliKiiui' .>t<'('l iiiailc in I'ralti'O.

Di-.'uv.M.v oi .III,,!,,., iron .,r.. ,„.ai- uu.rk \aU: iti tli.- t,.wii,|,i|.

"t Iivlaii.l. ami .•^pcciallv in tli.- tu«iislii|. uf ( 'olciaiiic.
l'lo\i||rc iif l^lll'liiM',

I )l.s.-uv<M> ..I rliiuinit.. at hlulT-IIca-l. I'.Mt all I'l.it l,av, N.nv.
fiiumllaiid.

I ii-t rlii..iiic iinh ,,!,. .•oiir..|iiiati..ii on tli.' .sli,,n-i of lUack lake,
l>y till' ' ill!' Miiilnfi tip.

rust Mua....sM.ii >tain|. mill ..r.M.t..,| |,y Mr. Wliitm.y. un lot !l,

lari;;.- xjii. Col.Tain.', t^i.'l,..,-. l,cionKiti« to tlic Viiiciican
C'liroinL' Co., oi' Ho.ston.
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. :\fJ-i£^^kiSm^^F'i.^.^mM

its

i<\ the |>ii'riiiit;itc, it \v,-i- fu>c.| with .| pnifs ,>\ -.,»liiiiii ..nhmiaii" ami (Hic

I'arl (il |iol:i--iiirii iiilialc; ihc lu>i(iii u;,, lakrii up willi u.-ilcr ami Icslcl

liil' iiia^rii'sia. '

A Miluiiictiir (>liiiiali.iii (il'dxiilc (if (lii-iiiiiimu li\ iiicaiH iif ai'scnidii- ai-i^l

ill alkaline siiiiiliini i,-. ^ivi'ii iiv ('. |{ichar.|.'

| hi- (lll•llli^l iiliii/.i's llic rcihiriiii; arlidii nl' aixciiioiis ; 'ii! up.iii (•liniiiiii'

ai'iii 111 alkalmc siilulinii-^ Inr the c.-.liinal ion of I'luo- .'; •,,
'

i, ,|,.. nii-ilnMl

hciii^ i'>|>('i'iall\ ailaplc.j [, the analysis dl' ilic lea, nioinati- am' ulicr
lic..\\ iuclals, A sdlulloii 111' aisciiiiiiis ai-iil in III peri :)• Mlniion •>( .aiuiii

liMlialc is slalidaiilizcil liy tilialioii with iodine or po ,., ;,.,i p-iTiail a'latc.

A inea-uii'd ipiantily of this standard solution is aoiii.. ;.. 'w illsalilie

solution containini; the chroiiiii- acid to 1 (• defenuineil, the mixture Koiled

tor some tune, ami the excess of ais, uou-, aciil litrate.l hack uitli iodine

oj- potassium pi'iinan^aii.te.

Ix. Seiil.ert ami A. Ileiike-' have invest ij,'ated the comlitions under
which the reaction I.etweeii clir<iniates ami io(|ii|es in acid solutions iiia\-

he employed for t he est i ma I loll of oxiile of chromium. if the compounds are

present in the jiroportions indicated l,y the e.|uatioi I\,,('r.,(), -f-

tiK<'l + unci NKCI ! •JCiCL 7II,() 1 CI, the ioJ , i> "liherated

loo sloul\ for aiial\tical piirpo-es. '['lie aiilhors found the proportions

K.,( r,(»; -I IsKI 1 7(t||.,S(), suitaMe, the reaction lieiiif; coni|ilele in

six minutes. In Kill cc. of solution t here should I.e ().,");;. K.,Cr,().. O .");;. Ixi.

and l.S;;.ll.,S(),.

\\ hen the reaction is complete the soliilion is diluted and titrated with

stamlanl soiliuni I hiosiilpliate, usitif; starch as an indicatcu'.

.\. »1. Mclxenna, in the i'roceedinns of the limiineers Societ\- of West-
ern I'ennsyKaiiia. chemical .section, ISli:!, ile.-ciilies the followiiif; method:

"One-half jirani of the line, ;;round sample, which has l,een dried al

ll" ^ (', foi- one hour, is weighed into ;i nii-kel criiciMe of .aliout !'» c-c. ca-

p,-icity, in which has lieen placed three or four };rams of sodium pei'oxide.

.\ller thoroughly inixilif; the contents, the ciiicil.le is held over a Huiiseii

Imrner 1 ;y means of :i pair of suil.aMy shapeil lon^^s until fusion lie^ins. The
lii;iss is kept in a lii|uiil condition at a low reil heat for .aliout one minute,

which i< suliicieiit to ensure complete decomposition, if the ore is at .all

linely ground. ,\fter allow iiif; I he crucilile to cool, it is placed in a I iii rr.

lieaker with ;i watch j;lass cover. .Mild liol w.ater is ,-id.led until the cruciMe
is co\ereil,

"'rhe lieaker is placed on ;i hoi plate I'or ,a few mimiles until the fusion

iscompleleil: the crucilile is then rcmoxcil !i\ means of a ,i,dass rod .aiid the

coiileiil- of the lie.aker .are allowed to .settle foi- a lew minutes. When the

iiisoliilile matter has >ul'side<| it is collected on a '.» cm. lilter paper, the

lillr.'ite liciiiL' leceived in a .")(;(l cc, llask. The lesidue on the paper, which
conlaiiis .all the iron, is iy;iiite.l in a ptatinum crucilile. fiiseil with two or

'Chcniilicr Zciliiiiji. I'.XK),
i>.

.'iii:!.

•
/.I il.^.liiiit fii.r ,\lii;.'Waiicilf ('lincih-, liMHI, |i. i i (7.
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then cstiiiiatcd li\ ;i sl;iiicl:inliztMl liichnniialc (it' pdtasli -ip|uti(iri. ainl ihc
aiiiiniiit (if scsi|ui(i\iilc of cliidiniuiii in tlic (ire calculated i'roiii llic {iiiinuiit

nf iniii iixiiiizcd, thus:—

• > IV ''M>i : : IV ii\idi/cd

"!» fn>(|uciitly happons that a little of the chniiue iron ore es<Mpe> de-

'•'"I'l ii'M. This must lie lilteie<l olT after thecliroiuic acid in solution has
lieen estituated, and aKain fused with a mixture of soda and magnesia.

•"r<i estimate the chromic acid liy precipitation, add hydrochloric acid,

then sodium .suljihite to reduce the .solution, then ammonia to precipitate the
('r.,().,. and lioil; then wash well liy decantation several times, after which
filler and continue washiiifr, until the filtrate j;ives no precijiitale. with chloride
of liarium (HaCl.,); then dry. ij;nite. and weijih the Cr.O,. Keep the pre-

cipitate, fuse it with soila and n\af;nesia mixture, and continue e^timalim;
as per (lark's process."

Dr. ('has. Haskerville. of the I'niversity of .Noith Carolina, and Dr. II. W.
I'dote. of the Shellielil Scientific School. \ale rniversiiy, employed the f<il-

lowin}!: method on N'orth Carolina <'hroine iron ore: '

•'I he (lie is first <rround to an impaljialile powder under water in a!i

afiate mortar. 'I'he powder is fu.sed .several times with liisulph.ate of potash,
then taken up with hydrochloric aciil. If a residue is left this should lie

dried and fu.sed auain with liisulpiiate of potash. The solution is tested for

silica, and then the ir<in. aluminium, and cliroinium are precipil.ated with
ammonia, the precipitation liein<; m.ade ;it least th es. in ordei- to throw
down all the.se metals free from ina.utiesia. The te ,,f these mixecl
oxides is dissolved in hydrochloric or nitric acid ai I'xcess of the .acid

eva|)orated. Sodium hydroxide is then added in excess and chlorine passed
into the hot soluti<in. The solution is then acidified and the iron and alumin-
ium precipitated twice with ammonia, leavinjj all liut a trace of chromium
in solution. The.^^e oxides, after having; lieen dried and weifihed (if ,.,in and
.•duminium are to he determined). :ire fused with aciil potassium sulphate,
di.nested with watei'. acidified, and one preciiiitation made with ammonia
to partially remove sulphates. On filtei'in<r. tliis precipitate is rediss<ilved

li\ hydrochloric acid and treated as liefore. the trace of ' -omium remain-
ing in the .dilution, 'j'his solution is then added to th... ol-tained liel'ore.

anil to the comliined filtrates. containiii<r chromium, alcohol and livdidchloric
acid are added, and the .solution is dif^ested for some time. The (•hromimn
is precipitated liy the addition of ammonia as hydroxide and weifrhed ,as

Cr.O.,, Toensurethe pu.rity of the precipitate, fu.M' with four parts of s,,dium
carlionate to one part of potassium nitrate, take up the fusion with water,
and test for mafinesium.

'l!.|.ull. \. (ami. (nil). .S|ir\iy, vul. i, l.sl."), p. ;J7(i.
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USES OF CHROMITE.

Clnclnc iiciii ere is iiscii mainly in the inaiiut'artuic ot' iion ali'l steel :illii\s,

whicli. when ailded to the liath uf molten steel, imparts to it special properties,

,\tteni|its weic madi- early in the sixties to prepare I'hromiiim, ehronie steel,

anil (hr(^me iron, and towards the end of the eiiihties sullicientlv uniform

pioclui'ts had lieen made in Brooklyn, in North Wales. 'I'livtv Xoire. Il<ierde.

and a nunihei- of other places. .\t Iriienx. in I'lam-e. rich, jiiire. chrome iron

(lie from ( Ireece oi' the rral> was reduced in cla> cruciMes. yieldiiij; very nood

feri<i-chromiumcontainiTif;.")(i to (it I percent cliromitim. Since that time a f;reat

ntUMher of iiino\ations and improvoiiients have been made in the production

of cnii'ii.iiiin alloys, especially of ferro-chronie, and the adoption of the latter

li\ the Kiupp works in I'issen. (lermany. for the in'oiluctioii of aiuioiir plate

f.ir |ii'itecti\'e purposes for uar ves.sels, ha> .attracted fitMieral attention.

( lii(iii;i Sill I. 'I'lie peculiar properties of chrotne steel may lie summed
up as l'ollow>:

Clnume steel is har<l to lireak. and shows a filirous fractin-e in hardeniiif;

at suit.alle temperature; the te.xture ix ines finer }iiaded in p'roportion to

t lie |ie]centa.ue of cliKimium in carbon. Steel with 1 to 1 -.j per cut carbon,

and '2-'> t<' t per cent chinmium is so hard that it cannot lie worked with

the oidinar>- hardened tools, but if such steel is h,ai 'cued in watci- it j;ets

brittle. Chrome steel does not peel off in hardening: in water; the la\'er of

oxide sticks on. Uy heatini; too loni;' or too violently, the steel lo.-^es it.-;

qualitw ('hidm<> steel soliditie> nuich (|uicker iliali ordinary steel, and this

is mo>t noticed at a perceiLta^e of .">. For this reason chrome steel production

re(|ui]es very hif.:h tem]ierature. The carliiiRs shriid< much more violently

in cooliiii;. resulting; in many inconveniences. These are the harder to avoid

iti proportion as the castinjis are larjicr. Chrome steel shows very fine u:rain.

and extrtioi-dinan- thii-kness. is more sensitive to sudden and to gradual

strain, and is, therefoic lietter lilted for lathe tools and drills, and fm- chi.M'ls,

In this particular it excels the best ordinarx' cast ste(>l. Chrome steel,

thoufih hard, bends well coM if the ojieratioii is slow enoiifih. It can lie

wcldiMJ to iron and Killed out. and finds n.se in she(>t metal or roil metal,

especially as nuiterial for burirlar proof safes, wire, inafiin't steel, cutlery,

liiidi;e steel, tiros, jixles, s|uin}i;s. stamp mill shoos, rru-^her jaws, ami knuckles

for car couplitiy:s.

Chrome steel is extremelx' hard. ton<;h. an<l douse. It is pos.sossod of

fireat tensile strenjith and is su|)erior to any metal known for the wearins

parts oi miils used for crushinfi'iind |iui\'erizin^ sold, silver, and other ori>s.

This St 'el ises]iecially adaptfvl to severe .-service and resistance to .abrasion:
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'HhI for ||„. w.-ai-in;; part, of Ma.np nnll^. .u.-i, a- l,att-rv -I,,..- .,n,i ^i,,.^
.•..n>. ,a,,,,..,- an,l 1..^-... Hn,.,,,.. M.-l Ik. ppo,,.,,. !,. ,.,.,„„•'„. ,|„ra-
I'lllty, tl,o ,nn~t ,v.,„„„nwal ami -at i.lar„.r-, ...at... lal' „

i I„a„„.,l

'" '!< t'hrun,,. S„.,.l VVork.at Clnn,,,,.. X .[„ ,„,. m„„.. a,.! ,|,.., t,,, m .,„„"Hlls.n.ruin, ->..! h,.Mn an i,v,lranl„. „„.,„.,„,.-. Th,.M,„, ..,„,;,„."•""""" '-I'""-'. n.n.„v,., ,>.„„ ,|„. ,„„i,!l,. all nm.rnal ,, ,.„:,..
I'"n.s,tv. ,.„... an.l ,.„s,nvs a s„vl .„ a',>„lur,.|v n|„al .I.-mm-v t ln„ ...'ir .,„

'':' rUi,, -|„:,rp riii, I,,., ,,„

1-iii. I2~('hrnmc Stcfl S|ii,,.^..,n.| l)i.-.

the i.ia-. ChrMin.. stocl f,u-pd in this niaiiiu'r will war ..v,.nlv |,, tl,r r„.|
;iiHl IS rop,,rt.Nl tn nivo Inn-or service than ariv make of .-a.-t ,,. hainn.rre.l
natcr.al. |-,v this n,etl„„l shoes an,| dies ean l,e pro.hire,! u|,ir|, ,lo „.„

•Iiip or s, ht orbreak o. the shank: which fre<|uentlv occurs with onlinarv
hainnierhM-cl steel and with cast shoes ai.(Mic<. I )ies „f this nK.nufaCnv are
fspecally adapted f<n- p.ld mills where the di..- wear with an ..N,.e.MVc per-
.•entajre ot waste, and where the conditions in n.ilhn^r ,„,. ..„,h ,l,at .-cnoinv
IS dotn.wistrated m renewinj; dies when about half worn oui. and where it i's

desirable to maintain a hi<.di .Hs.-harire from the nuntars

Chrome steel resemble^ ii, some respects the higher urade^ of to,,] .!,.,.]•

but in addition is possesscl ,,f properties cmibined in ,„, ,,tl„.r kn,,wa ,,er|.'
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It will linnlcn aiill-pn.ni af;Minst ihc liiic.-t |(M)1s when licati"! Id ;i iiindciatc
heat ami pKiimcil jntci water.

These iiMiperlics of i-linunc .-teel are invalual.le Ki the pniper iiiaiiilfactiire

ol Imriilar or tool proof material. It i.- shown coiichisivcly that on account

Kii:. in- MiirKl.'ir Prixif li.mn.l Cliroinc .-^ii.'! Mar. as mariii-
fiirnircil l)V tlicChrdini' Steel Works

'at C'hronie, N.J., l.S.A.

of the frequent escapes from jails con.structe.l of iron or soft steel, cells if Imilt
of niateri.-il that is capable of heins; drilled oi sawetl afTonl insuflicient .security

aiiaiiist outlireaks. Chrome steel jail hars and [ilates are proof a>;;iinst all

cuttms; tools. V\ti. V.i represents a round bar having a toujih centre core of

I'Kl. 1 1— li urfiinr I'mof I'lat ('lirotiie Slcel Hur, ms tn

:)y ;iii Chn.i/ie Sieel Works at Clii

ifactured

.\..).. r..-..\.

>ious iron, entirely surrounded and protecteil by a circular laye'- of chrome
steel, which in turn is surrounded bv an outer covering of iron. 1 ins
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There are (|uite a nuiiilier nl' allnys of chiomimii with imn atn!

iiici^el. ami nickel hinniiuui steels are larueiy useil in thr inannfartiiie

of arnioiii' |)lates. he pripeilies of nickel chroniiuin steel that make it

especially ailapted for use in the manufacture oi armour plates are it- haril-

iies-. fjreat tensile stretii;th I'omhined with great iluctilitv. ami a ver\' hiiili

limit of elasticity, aiul the fact that when perforattMl by a projectile it iloes

not crack.

.\llo\s of cliroMiiuni iiiaile liy th(? aluniino-tlie'nut pince-^s at Ivssen.

Huhr, dermaiix'. an- a i-hroi]ie-mans;anes(,' alloy (ivv. frum carlioii. containin;;

H) per cent of chromium anil 7(1 per cent of maiiKaiiese; a chroniiuin niolvli-

ilenuni allo.\ free from cailion, containinfi; o(( per cent of chromium and .")(l

jior cent of molyhdenum: and a chrome cop|)er alloy free ficun carlion. con-

tainiiifi ahout 1(1 per cent of chromium.

Cliiiiiiiilt iiK Hearth Liiiiwi fur b'uDiuvis. Chromite is heiiif; ummI now
in the manufacture of Wricks for basic oi)en hearth-furnaces, hut their t;eneral

introduction is somewhat impeded by the hi>:h cost. The bitiditiK m.iterial

may be liau.\ite. lime, or it may be simplv the impurities acconipaii\ iiij: the

chromite. If lime or bauxite are employed, about 2 per cent of CaO ,ind

2") |)er cent cla\' or bau.xite are used, .\ United States patent has been issiieil

for the use of f;y])suni and alviminiuni sul[)h;ite in the proportion c'' 2 per cent

of th(> former and 1 per cent ot the latter. This is said to possess an advan-

tage in that, it f;ives plasticity to the mass, and also renders it sli;;hlly

nioie fusible; as when heated the fiypsum and aluniiniuiii sulphate are con-

verted into CaO and Ak.O.,. with a coiisc(juent reduction in percentage to

d-s.") and O-l.") respectively.

The Harbison it WalkerCompany, of Pittsbur>!;h, i'enn., make a chromite

brick which stands at least -KIO heats. The price of these chromit(; bricks

is considerably hifjlier than that of silica bricks, but is claimed that they

last much longer, and for this reason reiJairs in the furnace are reduced to a

miniimim. Chromite brick.s are also used for (luick re()airs in furnaces while

they luii at full blast, becau.sc these bricks are not affected i)y either sudden

heating or sudden cooling.

Mr. William (llenn. of Baltimore, describes in a paper read liefore the

.\niei'icaii Institute of Mining lOngineers, Itdil, the use of chromite as a

hearth lining for furnaces smelting cop[)er ore. He describes fully the results

of the construction of a chrome iron ore bottom for a water jacketed cupola

copper furnace built at the lilizabeth mine at Stratford, ^'t. The work on this

furnace was done under the management of Mr. .James \V. Tyson. .Jr., of

Baltimore. The details of construction are given by Mr. (ileiin, as follows:

"To contain the chrome iron ore, and form with it the furnace bottom, he

constructed a cast-iron iiasin with surrounding flange, tiie outer eiiges of

which coincided with the e.\terior walls of the wate'- jacket. The bottom

ipf the basin is a united arch of MV chord and ll*" versed sine.
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.ts Mangos, Mn.l w;,s thus hoM „|, scMurlv aKail.st tlw l,.,tt,.M, „| ,|„. w;,t..r
ja.-kpts, IcaviDK tree t.,r ins|„.,-iinn tli.. ..utir,. un.l.Tsi,!.' nf th.' Ir.^n 'riM^
••l...,,,,.. iron .„v WM^ l,ll..,| i„t„ tl„. l.a>u,. j,..t l,llin« th." ImsI,,. ar,.! r..a..hi.,^ „„
hiCh.T Ihar, th..|,.,tt,.,ns .,t tl,.. l„ur water ja.'k.'ts whi,.h f,„M, th,. l,,ur waIN
nf th.^ ..upoh.. Th.. .„•,- .iM.,| wa. „!• all >ur< fn,ni Id" rul.c^ an.l ,l,,un-
wanl throUKh all liiiiiciisidus ,.vfii to .lust.

"The Ininps „( . ro w.m- l,tt,.,| in as wll as possil,),.; th.. int,.rsti.....
w..n. th,.n fill,.,l u, with small...' Ininps. whirh wc-r." Imnunomi in- (,„allv
the .Ta.'ks were l.ll..,l ..vitli jrn.nn.l „r... thus makins the l,.nt..ni .,l the fiiV-
na.... .•<.nsi>t of wvU-pack..,! „a.. A ,.„urs(. „i lire |,n,.ks. sta.i.lins .m .mmI
unslai.li.vertho wh.ilo (,f th.' chinn,.. in>n ..,-,. hearth. It has n,,t l„.,.n ,l..|..r-
nun..,l what dei-th .,f lir<.|.n..k .slu.uM 1„. ..n.piov..,!. „r wiu-thcr anv r„v..rin-
at all IS n..,.,le,i. This ..hr.m.ito .• ,, hi l"'tt,„n has jjivon sati.fa.-tion tSv
"vcr a year, where a <..:rr..spon.ling tireluick iM.ttoni w.mM n,,t h.av.- last.'.l
inur.. than a week.

-A l.list.'r-<.,>pper rev..rl,eratory furna.'.. was erei'ted at th.- same nnn.'
in Stratfonl, \t.. an.l ehromite w;,.. us,.,| in the h.-arth an.l a.lja.'ent walN
th.. I.ri.i^e wall IxMnj; .Mitir..|y .,,n.stni,.te,l of .hronie iron ore. The sla- line
ot the h..ailh was Imik aroim.l with.^hrom.- iron ore, an.l n..ith..r this n.n- the
Ini.lfie wall has shown any notic.aMe atta.'k upon them.

"Our e.xperien.-e leads us t.. I.eliev.. that tiie hri.l-e wall of a Mister-
furna.'e sh.iul,! l,e lin,..! with Mo.-ks ,,f ..hronie ir.m .,re. ....mpa.-te,! as far as
possible, ami that the sla- line ..f the lurna.-e h.'arth sh.niM l,e f,,rnie.i of
I.L.i'ks of ..hrom.. ii,m ..re al.out !(/' in h.-i^h,. We wouM huilii the lai-er
I'l.i.'ks int.. th.. walls, as h.'.st ^u ul.l. an.l th.-n wcl-e tiie .small.'r ones
in amon- them. The w.rk woul.l appear ru.le and unskilful wh.-n h.oke.l
U|)..n alt..r ....mpletion. Hlocks of chronic inm oiv aiv rounh in..Mth;i..- th.-y
.lo n,,t rea.iily len.l tli..ms,.lv..s to wall l.uiMin-. Tlieiv is n.. m..rtar wher.i-
with to form an inviting e\t<.ri.)r to the work, and th..r.. is n.. other de-
.•eitful adjunct present.''

The reas.ms fviven for the application .,f chroinit.. i',,r furnace linin!,'s
are as follows: -

It is not affected at all l,y >udden iieatins or .-oolinn; it is infusiMe:
it does not JK.come friable when heated an.l ......led, and it is not att;ick<>.l'
l>.v the pro.lucts formed in the fusion of the .ire. 'ts resistance to all kimls
of aciils an.l fuse.l .slaj^s is well known. All thi-se u.u.'dities ^'o t" nrove t!i,.i'

as a mineral it will he more univer.s;dly use.l in future, and there i.s no .l.,ulit
that smelters will tin.l it t.. their a.lvantase to have their furnaces lin.-.l

with ehromite.
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I 1,1(1111 iiiin Siill-<. 'riic |>riiiri|i:il \isf uf clirurni' iinn lucs i-, jn tlic in.imi-

t:i(tiiic ill -alts. I'liiciii-ilc, Mini Mfhrdiiiatc iir (//cliniiiialt' ii|' pdla-ili. wliii'li

11'"' <'^| iiillv I'liil'loycil ill liyciiij; ; ami in : lie mamifartiir' ..,' rnjoiiiiiin

iiiati'iial iif [iiniiioiits. 'I'lic irivciilioii icIatiliK to the tiiatm'.actiin' of tlu-sf

>aits as |>i)'iii''.ts was tiuulo in the cailv part <pf the iiiiictccntli I'CMtuiv,

and altti(inj;li the pnipjiiynient nf the latter was nut well rt'ciinnizcil and
(•stalilislicd at that tipK', tlicir use in the ((ilcinrin}; trade liceanii- niDic

uencral as soun as iar^^c clrpcisiis uf cliromitf were discnvcnMl in Asia
Mintir and near Calcdimia. It may lie said that these salts are prai'tii'allv

indi-pensaKle in the niainifai'tiire of textiles and artistic rolours.

I'litassimii dichioniate is used extensively in the preparation of chrome
\ellow and chrome orange, which timl a ready use as pigments in calico

piintitii;: as chronic Mack in dyeiiif;: for the oxidation of caoutchouc and
Herlin l>lue: the discharne of indifjo blue: the lileachiiiK of palm oil and
othci' sulistaiices; the prepar::tioii of mixtures for the head- of lucifer mat-
ches; and the preparation of niarcerus chidmat{> and ch"omate oxide which
are used as Kreen pij^ments in the ceramic arts,

• hroinate of potassium is furthei used m the inamifacture of aniline

colours and chlorine jias, and for many ofjier purposes in the chi inical

indu-tr\. where it is an exceeilinjily important re-afit'iit.

The [Potassium and sodium hichromates form the liase fiom which
numeious <'hromiuni compounds are ohtained. Chromic acid. CrO,. is

olitaiiiec. li\- decomposiiif; potassium dichromate \ith sulphuric acid. It

is used instead of nitric acid in );alvaiuc batteries. Neutral lead chromate.
or chrome yellow, I'lirK),, is prepared hy jprecipitation of a solution of

potassium cluoinatc with !i solution of lead acetate, or hy the us<' of lead

sulphate or chloride. This salt, which has a iieautiful sulphur-yellow colour.

Iiasic lead chromate, known al so as ('iiroincis a valuahle piftmetit.

red or ,\ustrian cimiahai , ,ch is represented hy the formula rii('r(),+

I'hHjO,, is olitained from the yellow or neutral chromate of lead, liv iioihiif;

with a solution (if potassium hydrate, or hy fusion with [)otassium nitrate,

the elTect lieiiifi that half the chromic acid is withdrawn from the neutral

chromate. The picment known as (dwome orange is a mixture in various

proportions of the hasic and neutral chromate of lead. Chromic oxiile,

or chrome j;reen, Cr.O.,, is es|>ecially valuahle as a pif;ment, hein;; indeliMe,

wherefore it is employed in |)rinting bank notes,

Clirnnii taiiiDil Icithi-r. W, Kitner' points out that chrome-tanned
leather is better adapted than any other tanned material to certain te.di-

nical purpo.ses, such as the maimfacture of hose to lie nseil with hot li(iuids,

hif^h speed belts, etc,, by reason of its insolubility and its sui)erior heat

resisting projwrties. The author ascribes the high power <if resistiiiK ex-

ternal influences which this material possesse.s. to the fact that, in chrome
tanning a more thorough penetration of the tunninH: .substance into the

hide is obtained than is possible with vegetalile tanning.

'Mill. liid.. IIKK), p. .ss.
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TECHNOLOGY OF CHROMIUM AND ITS COMPOUNDS.

'Ilic w liter illil tint tllilik thi< triMtl^i' citliipli'tc w itlinilt ^iviliu a -V'riii|Hi-<

(if all lliat i- i;ciii-rall\ kii'iuii rt'irariliiij; tin' tiiainifarlun' nf I'liiniiiiiiin.

i-liiiiiuiuiii a' -'V-. ami -alt~. Mini i"V ihi-i |iiir|"i*r alistrart- ol ailM-li'> all'

^i\rii wliirli lia\i- liccti pli ' ili>l\('c i ill >i>iciit ilic ami ti'clitlii'al jcplllllal-.

-ii|i|ilrinchtci| l'\ private itil. niiation riM'civcil tVnm varimis riiMiiutarturcr-.

I'l riii-rhriiiiiiiun. In the liialiularl lUi- nf Icrro-rlu "Inmiii all'>\, it i^

liciT->ar\ that the chitiiiiitf, whii'li -limiM lie a liillh uraijc arliclc. is |ii\v

ill silica; Inr liic rca>oii tliat.nn ari-niint oT ii- icl'rai'inr) I'luirai-tcr, the jal-

tei' call li(" reiliiceil I'uly li\ the eippluv ineiit "f ejei-l i ic jicat. 1 errn-cliiiinie

all(i\> iiia\ lie liiatiutactiireil in the electric t'uinac'e. the cruciiile

furnace, m the Mast furnace; I. lit at the pre-ent tnnethe\ are inaile alimi.-t

e\clusi\el\ III the elei'tric fiiriiaci'. I'linierly. Iiefure ! he general .application

i)f electricity fur pnwer pur|nises. the principal met hi "I iif makint;, hM ru-chrume

wa.s in lilast furnaces. Only a low ^railc fei lo-chiome allo\ i.tiijil |.e ,il,-

taiiieii !i\ this process, tlii' (•hroiniiiiii cunlent leinii li"m !'• to 1': pc cent.

With the intioiluctioti of the elei'lric furnace. ho\^e^eI. the chiomiuni con-

tent h;- !ieen ilicieasei I to (i'l percent ainl upuanl. aliil at tiie present time

the allo\s that seem t<> lie in the j;reatest ileinaml are those cmitaimiiu li'i

jier cent or inure of chromium. The main olijection to the um' of cniciliie

furilac<'s is that, only sni.all nilantities of the t'erro-chronie all'V can lie pre-

l)are(| at one time. Iiut the chromium content is ver\- hii;li. Where foi-

merh' the.se I'erro allo\s were apt to cotit.ain a rather !in;h perceiitace ol

carlion, the processes have now lieen so improveil and renulatcl t hat leiro-

chrome allovs can lie m.ule which contain Init a fraction nf mie per cent of cai-

liiiii, anil the proiliict can now lie iiiaile approximately uniform.

A ferro-chromiui'i allo\- has lieen m.ade li\- the Kos-i' process which

has the followiiij; composition:

Clironiiuni (iS-'Jl' ,'

Iron 2ti-()2';

Silicon 1 'S.')'
,

Carlion 1 .ltd'

i

.Muiiiiniutn (!•.')()' ,'

U '..S Mill. lies.. liXM, p. :i.';j
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I-.lr.-tnc |{..,lurl„,„ C.,,,,!,.,!,,. ..,1 J',u.-k,ndi:.in. '-u.. OtI,,., ,-,„v,m, l,n,i~
MIC I'll' tiill.iw lilt;

:

\Vil>..t, \lilliiiiii,|iii ( ,Mii|.,,,n, at K:iiiaul,,, l,;l|-.. \V. \ .., ,,„| | |o|,-,,„.|,
U.K-k. V:.

.
I -,.\,

.
riin.i,,,. si,...| \V,„k-, UniuklMi, \.V f .^ \ ,|„. ||..,|m

W.M'ks, S1,..|I„.|,|, i:„ola,„i: C ,..,;. |!ia.-kw..li S,,i,, .v ( ,,., |. „.,| | ,,,,.
' '• '•"^l'""l- 'I'lu.i Km,.;, Il,.,n.,v,.i. C.niiinv I,, | ,,,,„•.. ,| ,,„ ,,

llUllll.Cr ..I pkllll,
1 ,,Ml|l.|,-|u.||,M llTl-.l-, iii.llll.v a- |..ll,,u.

S...a.-t|- i:icctn,iii.'tallllr.,'i,|iic I- miivai-.,', :,l I.;, I'ra/; So,,.-,-.
| ,

\,-,,,.

M.'talhii-i... at (litri,.; .>, Ma.-l.'- \ii,„iMn,. I .1,m-i r :,,.•( all, ir;;,,,,,,. .,, "\|U.,,.
y.ll..; Koll.T, l.,.|,.,P. >v Ci,... at l.,v..,: S.„.„^.,^ KI.t. .•.,n„^tal|,u-„,u.. .l- Saint-
Urn,.,, a. >allit-li.-,,„

: ( ii, I!,.|h,;u-, at |!,.ll,..a ,,1,.; l;,,..h..tt,. |,v,,., at
I .|iii I If,

'I'lx'if arc .|Uit,. a iniiiii,.-, ,,| hmii. ,.f ,..,•,,„. i„ ,„.•,,•,.> in „-,. in th,- m aii-
'Han n,.; d tlic t. m.-.-iir.,,,,,. all.,\<,' ri„. \\,|„,„ Vluniiinuii, Ciiiipaiiv
u,-c< a Imn.a.T III uiii.'h the ,! ii.-ii.l,. ,a,i„til,il i,,' ,,i ih,. ,.|,.,.. ,,,|,., | |„.
funia.-cs a,v .,f parti', .nriikn.. parilv .~,,„av,.. .an.l ,,.,,•.i^ ....•tan..,|| ,, .t,.-,
-iM'ti.iii: tlicir .HitM.lr .lin„'„-„.n> vaiv ir l:.'.i" u,,],. v s ," |,,„„

X <^," ,„^1. ,n ,1„. k:r,.'^t: ,„ 1^1' .,„an., , ;,,.'' h,.|, „rt|,.. ,,„,„;,
'""' ""' """"•'•> '""^-t ..I ,i..ii i...N.-. uitii v,.,\ lliii.k l,nin.'~ ,,r

I'H-rv. .,1 an..,|,. iMihon uill, tar I'ill.lcr, aii.h h.-v .arr |,r,,v,.l(.,| '.Mt I, tap|.ii,..
',"li'>. Ill a tVw .i| I he liM iiai-c.- the liiiin.n cm-l it :itc, ,,nc .•Ic.-l i.,,].., ui,,!,.
till' "Ilicr is l„n,i.-,l l.y a l.a, ..f .arl.i.n wiii,-li 1,;.,^- v.ati.'.illv in ihr tiiriia.-."
othofs Imvc tu-o paralli'l ,.|,rtn„k's. wlii,-l, li.ani; v.Tti..allv in th.' c u.al.li'

'""' "''• ""'^•'1'1<- i" tl'i- lal'.'r typ,'. T!„ .-ni'il.l.. i- ,:„t r,.nn.-.-t,..l ,nt„ ilio

• l.'i'tn.' .'iirmi. Tlii'sc liaiiuin- .'Icctr...!,- • .n-i-t ,,! carLcn l.n- ,;,"
HI li'iiKtli, with arr,,--, .-.'.ti..n .,1 4" X 4", .,,. .!..,,,,.!.. i,,.;,,.^ luin.r.l l,v
tw., I,ai.< H,|,' l.y si.l,.: .,i„| t|„-y ale la-ten.-.l ml,, i he i.-,,ii |,,.a,j., ul,„.h
:ir.' kept .'...ill.y inran- ..l ualcr. In ..p.'ratin- tl„.>,. lUrnac.'s ,li.' .•,,r-

I'J'li liiniii; H fira.lii.allv rrpl,,,.,.,! I,v niatiMi.-.l ,.f t|,.. .,!!!. until linall', !l,.. .-ni-
•lM«' i- pr:icfi,-all\ lincl uitl. tl„. .alnc ni.aterial a- il.at 'A lucli i- nic'lti-.l \n
altCM-liatini; r.uri'iit ..f I In v„ll, p,v<Mliv. an.l .,f .'_'.im:iI aniprrc^ i-, .|ivi.|<..|

over si'vii .liflVH'ii; ,aMi.„a>. 'l i,r .-n. u> .,,„-„, :i.-.| ,n tin' i.n„lu,.ti,.n ..|

•"'"" •'•-" -'-.unc .,ii..>- ,- ; ,11 i.,.„ I, .p. ii,,ui- p,a- ki|..u]-ani .,i th,'
|,ri..lu,'t .>l.lainc.i.

't'.S. .Mill, li,.., . |,H)(. |. :iJI
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'riic Wilson Ahmiiiiiuiii ('iiiiipaiiy is nuikiiij; fci'i'D-cliroiiio principally

fidni 'I'urkisli anil new Calcdoiiia ores, with sinallcr i|Uaiititi(>s I'icini Canadian
and Cuban ores, in llic fdllowins tat)l(' a scries of aiiaivscs aic fiiven of

some of the feiTo-chriPine alloys on the inai-ket :
—

Anmasks ok I"i:i(iio-Ciii(oMn\i Ai.i.ovs.'

Collstitllrllt. I .{. t. (i. 7.

Cliroiiiiiiin .

Iron
Carlxtii . . .

Silicon.

Sulphur

Per cent. I'cr cent. I'cr cent. P'l ((nt. I'lr cent. Per iiiit. Pit cent.
(i7(H)() TlttSd l>l>'(M) tlt().")(» l>:{r.,Sti (i<.»(>(M) ti().(H)

.. •.'i:i.s() L'L'iiin 2s-m j.->i,-)0 :ir,-,'Mi jst.vj n.-.oo
s(\r,i) 1-7V.I 4<J() ,s">.")() ()»r)ii i-.Vio loo
()• t!l(l ().">(» ()-.50 INSd OltO (I .S.-.0

(I(M(7 OOtil 0()4() OOJ.S 0(l.{.S

Pliosfihonis OtK)") 0(K).H OOlTi Trace Trace

Total.^ _.^... <«)'».T.' !«l<t(tS 1(K)(K) l(H)tH)l KMIIHH) 1()(I(KM) (MitX)

(1) Ci-ystaliiiu" I'eifo-chroinituii alloy nianufactured hy tlu' \\'ilson .\hi-

niininin Co.

(2) Solid fcii-o-chi'oniiiiMi alloy mamifactured liy th(> Wilson .Muininiuin

Company.

t;5) I'eno-chrome alloy olitained from Canailian ore and maiiiifaetui'eil

liy the Wilson Ahiminium Company.

(4) reiTo-chiome alloy manufactured hy (ieoiKe C,. Mh.ckwell Sons

AV.d Co., Ltd.

(")) I'eiro-chi'ome alloy. i-etine<l \o. ! . manufactured by (leorjie <1.

Klackwell Sons and Company, Limited.

(G) Ferro-chrome alloy refined Xo. 2, manufactured by (ieor^e Black-

well Sons and Company, Limitecl.

(7) .\ppro.\imate composition of ferro-chrome alloy manutaciured by

the Societc la Xeo Mi'tallurjiie. Carbon content raiifres from 0.4 to 1 percent.

Socictr la .Neo Mrtallurfrie niainifactures in the ferro-chrome nickel

alloy of the followinji jiercentafie composition: —

l(i to oS' ; of iron.

24 to .")"', of chroniiu,!!.

.') to tiO' ; of nickel.

O'lid toO'Sd '
; of carl ion wit ha very small amount of silicon and traces

of sulphui' and phosphates. This Company also manui'.-ictures a fei-ro-

chrome silicon alloy which contains .">(( pel' cent of chroniiuni. MS pt-r cent

of iron. S to 10 per cent of silicon, anil 2 per cent o." carlxni.

Since the year I'ML'. efforts have been made to use metallic chromium
instead of ferro-chrome in the maimfacture of chrome steel.

When chromium metal was first int'ddnccd on the market it w.ms s.aid

that the u,-e of ferro-chrome for this purpose w;is more advantafieotrs;

Ulml. p. ;{J.-i.
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l.c<-ause tlio inoiallic .•t,n,Mmini wh,.,, 1,,-t i,i!unir:irHi,v,| r.mtain.Ml rul.MM
vvh.ch .na.lo it ,„.„< .lillirult l„ fus... Il„u..v,.r, luotalli. .•hmn.iun,'
tree in..n carl.,,,! lias 1 „ [.n„hi,',M| l,v the aluiniiin-thennit ,„or,... „„l
while there ,s a .lilTer,.!,,.. i„ ru.ilMlitv l.etueet, th.. ferro-chn.ine and the
!""»• -lH-.mnuM,, :, :. „„t sulIi.-ieMtiv <;ra,le,l t,. he an Hn|.e<liruent i,. the u<e
"i the n;<.tal rUv^.iumm (u,- the iiiaimfacture .,f .•hn.iiie steel Theiv is
one thiHK whieh w„ul,l speak in favour of the Use „f ni..tallir .•hroniiuni
a.i.l that IS Its unitorni eoinpnMtion. Metallie ehroniiuni free from .-arhon
e.intaniinf; «»7 to its p,.r rent ehroniiuni, is now nia.le aeconlins to the (ml.l-
sehinult process, in K.ssen-Huhr, ( ierniaiiy. The metal contains as impuri-
ties some traees ot ir„n ami >ih,-nn : it is l.rittle, of verv bright lustre aihl
with a meltiiif; point hifiher than that of platinum.

J'rof. Rolan.l Calherta' recently .stated before th.- \ew V„rl< section of
the Society of Chemical Industry that a series of experiments had heen carried
out with a view to producing f(.rro-clirome, in an electric furiia.'e from
pure chromic o.xide and iroii or inagnetite. The aim was to reduc." the per-
centage of carbon to a minimum, and to iiicrea.se the chromium to a maximum

The best re.sults were obtaiiH-d when using a lime-fluorspar slag, to whi.'h
chroniite was added, the melting being c.uitinued for half an hour- longer
I)enods mcrea.sed the refining effect, but decreased the vields. especi.dlv tli-.t
of chromium. The los.ses of chromium in all the exi)eriinents we-e very
heavy. It was concluded that it is impo.ssible. under the conditions obtain-
able, to entirely eliminate the carlmn.

Shrl-makiiu) with Chromijrrou.^ Iron On.s. H. H. Campbell, nf .>;teel-
ton. l>a.,= proposes to use iron ore containing frnm 1 to 5 per cent chromium
for the production of steel low in .•hromiuiii. He has succeeded in producing
a .steel containing only ().(),S j.er cent Cr. It is well known, if .steel has a
content of ehroniiuni in excess <,f a certain small projiortion, it is (iractically
unht for use in engineering work; and also that it has not been i)racticable
to make use of ir,m rich in chromium .hs a starting metal for the manufacture
of steel on a profitable ba.sis, esi)ecially on a large scale, becau.se of inability
to effect the e.'onomical removal of the chromium. .Mr. Campbeirs method
IS first to treat the cliromium-inm in a basic Hes.semer converter, producing
a basic slag, and then to oxidize the chromium by [irolonging the blow beyond
the usual period, which causes the chromium to enter the slag. The ch.irge
is then <lrawii from the converter into a ladle (h;iviiig a ilevice lor drawing
the meta! from beneath the slag and then stopping or controlling the (low
of .slag). The sulKsecpient treatment depends on the final use for which the steel
IS intended. For low-carbon steel, if the de-chromized metal does not con-
tain much oxygen, it is incoriwratcd with ferro-mamiape.se to obtain the usual
reactKui: if the de-chromized metal contains considerable oxvgeii, it is

charged into a second converter having a siii<'eous lining, with an addition
of unblown molten iron (free fnini cliromium and l!:ivin" a !ii"-!irr c ir!">n
content), and is finallv re-carburized.

'MiiiinL' Worlih .ImIv II. I9(l\ p. r,i.

2| nited Stales patent, No. 7!)."),l!t:i. lid .Mill. In.l \<M\r,
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OhtainiiKj Mildllii- Chroniiiim. (". (loldscliinidt descrihes' a new and

excoediiiKly simple way of i(>du('ins metallic chrDmium fioin .solutions of

its salts. " Metallic chromium <'an he separated from solutions of its salts

l)y contact with mctallii- zinc or its alloys. Thus, if a solution of chromium

nitrate lie allowed to stand in liie cold in a zinc ve.ssel. chromium is deposited

partly in the amorplious and [lartly in the crystalline form, in the course

of a day. The chromium hydro.xide simultaneously deposited can ho re-

moved hy treatment with alkali in excess. The l)est results are ohtained

with crystalline chromium nitrate, otlier chromium salts not h ' -o suit-

ahle for tiie purpo.se.

I'DtnxsinmandSndiiim liichrnnidtrs.' "Chromate f)f potassium (. .)
—

the yellow, neutral salt—is prepare<l hyheatirifj chrome iron ore, pre. ly

pulverized an<l elutriated, with potassium carhonate and nitrate on the

heartli of a reverheratory furnace. The o.xy^en of the saltpetre super-

oxidizes the ferrous oxide and chromium sescjuioxide, the latter heing con-

verted to cliromic acid, whi<'h coml)iiies with the potash to form potassium

chromate. The thoroughly sintered (not molten) mass is withdrawn from

the furnace, cooled, crushe<l. and lixiviated with hoiliiif: water to extract the

chromate. \Vood-\ineKi>r is added to the solution to precipitate any alumina

and silica that may have heen dissolved, after which the clear litjuor is evap-

orated to jiroper strength for the crystallization of the potassium chromate.

The neutral salt is converted to the acid salt, or dichromate (KjCrjO,'), hy

adding suli)luiric or nitric acid to the solution. It is preferahle to use nitric

acid on account of the formation of i)otassium nitrate, which may i)e used

in the decomposition of a fresh ([Uantity of ore.

" Ii! ^'auquelin's process the chrome iron ore is decomjwsed hy heating

with chalk, and leachins;; with hot water slightly acidifictl with sulphuric

acid, which converts the calc'um chromate formed in the furnace to calcium

hichromatc. The ferrous sulphate taken into the solution is precipitated

hy chalk. The calcium hichromate is converted to the corrospondinjj i)otas-

sium .-alt hy the addition of potassium carlionate, which throws tlown the

calcium as carhonate. while the potash takes its place in comliination with

the cliromic acid.

"The Tighlmaii process consists in heatinji the ore in a reverlieratory

furnace with lime and potassium sul|)hate. In Swindell's process tlu! chrome

iron ore is ignited at the highest possilile heat with an e<iual amount of either

sodium or potassium chloride. e\i)osing the mixture at the same time to a

current of sut)er-heated steam, the formation of sodium or potassium result-

ing.

"The most important improvement in the manufacture of ])otassium

chromate. accortling to \\'agner's Chemical 'J'echnology (Crookes ,an<l I'isclier),

1S92, )). 4ti0, has lioen the suhstitution of potash for saltpetre, and the use of

f'.M'iiace so constructed as iiiit nf the proper liccess of air t'.i the stron!jb.

'Clicnilker-ZcitiiiiK, I'JO.i, xxi.\,'.")ti, ami Mill. Iiul., 1904, p. 71.

2 Mill, liul., l.sa?, p. 159.



hcatcl mass the ..xym-ii ..I ih,. air licin;; iiiailc to ..xi.lizc the cln'oiriir oxide
to cliroinic acia. Aiiothn- iin|,r,,v .„t is that, in umiih' lii,)(. in-'. 'ad of
alkali, the oxidation of th.- chroniic ixid.. i,- -ivatiy accclciatcd. Immmu-,,' the
lioatodcliaruc doc- not l,(M-.,n,c |,a-t\. !,ut ivn.aiiw |.uivcniicnt, and admits
a fcadior ac-rss <if air. a- well as |iiv\ fntinu the siMlsintr of a |M,i-tion of tlio

chronio iron on- to tlir hotton, of the lirarth. wii.-rc it i- >.vil hdraun fiom tlip

ciicmiral ac-tion of tiic furiiai'c.

••Sodinm i-arl.on.atc li.a- ixrn i.aitiall> .-ni.stitutcd for |»,ta.ssinm c'ar-

l)on;it(' in I iicdc-oinno-itioti of i-hronif iron ore on acrount of its lower rost .the
resulting '

..-i l„.i„i;. ,,f iMUirsc. l,i<-liromatc of soda. •|"li.'rc were ditlii^ul-

tic- in tin- innovation whicli picvcntcd its introduction for a lonir time. I)Ht
al:out issii a suci-c.ssfnl pro.'c-s w;is ,l,.vi A \,y Cciin.aii clicmists, since
whndi time the -odium l.ichroinate jidustiv ha- hecome \crv iin|ioitaiit,

lirin,u;in,i; down the piiie of pot.as-nim l.i.-hroinaI(> rapidly, in Lssj the
price of potassium hichi-omate u,-is ],",; eents per Ih., in Iss:! it fell to 1l>

cents, and in ISSI i,, li.'. rents. .\t the [.rest'i.t time the price isstill 1(1', i-ents.

The manufacture of sodium l.i<'hromate was undertaken at the lialtiinore
Chromi' Works in iss}."

'I he proces- nf soilium liichromate manufacture in liiirope has recently
been described by I', llau.s.sennunn, in ati article from which the followiiii;
is pro<lnceil:'—

" 'I'hc raw material employed in this m.ainifacture is chrome iron ore. wlii'-h

is chielly obtained from Turkey, or .\sia-.\Iinor. The analysis of a sample
of such an ore fiave ;he followiiij; li^ures: CrJ).,. .")l.li,i' ; : .\l.,().,. r_>.si)'

; ;

leA,. I.4.V;: KeO. U-:\2';: y.<i(). l2-.-).v;': CaO. IM.^',: Sio,. l.D.v;'
CO,,. (i--_'(»';: loss. ()-;is';.

The ore nuist be srouml to an almost impalpable powder, and fo,- tnis
puipose roller mills have been found to give the best results. The powdeicd
ore is then mixe(| with lime and .sodium carbonate, which must, also be v.'ry

finely ground. The mixture is then submitted to an oxidi/.im; roasting.
The reaction taking place is expres.sed by the formula:

21'"eCr,,(), -^ 4X,a._,( ( )., + 70 - Fe,,( ),, + 4.\a,( 'r( ), ^ »
'( ) ..

' In practical working the addition of hme is indispen-able. m.akitiii the
ma.ss porous and preventing the sodium carbonate from fu-ing. which would
lead to incomplete oxidation. The proportions in which the above iniiredi-

ents are to be used are. in I'.'ngland. according to .Atcherlev. 4-.") parts of ore.

7 paits of i)unit lime, and _>-2-3 parts of alkaline carbonate. In Russia.
according to Walberg. there are u.sed (i parts of ore. :{ parts of rju'dk. .ind I!

parts of soda-a-h. (leiierally. mixtures containing moiv lime than soda
give the '.lest result.s as regards the percentage of chroniium rendereil soluli|e.

I'.veii less soilium rarbon.ate. as re<piii'e(l according to the above e<|Uatioii.

may be employed, in which case a corresponding (|Uantitv of chromate
of lime IS lormod. 4lie ro.asting opei'ation is carried out in reverl(erafor\- fur-

naces, so constructed .as to heat the air to a temperature of about UH)" ('.

before it enters the furnace proper.

' Dirislcr.s r()lyl«-hni.s(4ics .Idiiniul, 2vs, p. y.j, iii.
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"A fiiriiiicc ('(msuiiiiiiK fmii- tons iif ciial in twenty rnur limiis will roast

(liiiiiif: tiic sMiiic |iciii"l two tons of ore. 'I'lic workini; space of the furriaco

is (livj.ieil into'lireo lieds, cacli suc('eP<liliK Ix-il lieinf; slif;liti\- liiiihcr than

tlie one nearest to tiie fireliox. One-third of the (hiily ciiarfie is first intro-

iluce(l into the f\irnaee throujili a hopjier over the tiiird atid iiigliest I)0<1

of the fnrnace: after ei^ht honis it is raked down onto the sei'ond liecl. while

the^third or top lied receives a fresh charfje. After another eifiht hours

the first two charfjes are workcil down to the first ami second heds I'espectivcly

of the furnace, the top lied af;ain receivinj; a fresh charfre. 'I'he temperature

of the first lied, close to the lirehrid^e, should apjiroach that of melting

fjolil. the last lied that of ineltinji; aluminiuni. The yield of roasted material

is aliout .") per cent less than the wei};ht of the unroasted charfje. Scarcely

more than 1 per cent of tlie ore psca|)es oxidation into chromic a<'id. The
roasted mixtuie. together with about twice its weight of water, and suf-

ficient soda-ash to leave an excess of 5 per cent over and aliove the (juan-

tity re(iuired for the formation of the normal chromate, is then transferred

into iron cylinders provided with agitators and heated to from 1L'(»° to i;{('° ('.,

for about two hours. The solution i- eventually .separated from the insol-

uble residue by filter-pressing. The composition of the residue is exhibited

in the following analysis: Si\^Ojy2'', . CaO, 4G-5''; : MgO. 12-'_";; l"e,()„

7-5';; ; AUO-,. •''••1' <
: t'l^^^r,. 1 •<»' <'

: soluble in HCl;—('rO,, 1 -8';; SiO,, l-i'l ;

COj, o-L",': H^O, IG-d',;; insoluble, 1-2V;.

"The solutions obtained from the filter-|)resses are concentrated until

they attain a s]). gr. of l-"). They receive then the addition of such a <|uan-

tity of sulphuiic acid (containing SO'/v HjSO,) as will suffice to neutralize

the excess of alkali present and conveit the whole of the monochromate

into bichromate. The largest quantity of the sul[)hate thus formed at once

precipitates in its anhydrous form, the bichromate remaining in solution.

This operation is carried out in lead-lined iron pans, which are ])rovi(le(l

with a steam jacket. The solution of the bichromate is separated from

the preci|)itated suljihate by first sijihoning off the clear solution of bichro-

mate, and hydro-extracting the resitlue. The bichromate solution is further

<'oncentiated in iron pans. Considerable (piuntities of sulphate crystallize

aut. but as soon as a sj). gr. of 1-7 is reached the hot solution is filtered

and allowed to stand and crvstallize. If the crystallization jtroceeds un-

disturbed, large cry.stals of Xa2Cr2()7 + '2H2() are obtained; but if during

crystallization the solution l)e agitated, the .salt cry.stallizes in the form of

small orange needles. The sji. gr. of the larger crystals is 2-G.

" Bichromate of soda is very tleli<iuescent, and imparts to absolute

alcohol a yellow colour; the corresponding jjotassium salt does not give this

reaction. The yield amounts to about iXi jier cent of that i-alculated. To
conveit the sodium salt into the potassium salt, solutions aie used, contain-

ing respectively \.')(iU grams of Xaj('r20--h2lK() and 'MM grams of K('l^

i>er litre, tlie hittr-'' -olutirin !>eing added to the former. Tlie Inilk of the

bichroniate of potasli is at once precipitated and recrystallized. large crystals

being "btained from solutions containing oTil grams K/'r,*)- in one litre.
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The liiiitlii'i' I

t!i<.

Hliiiirs aic ii-cil r.,i tl" '•n-t:illiz;iti,,|, Ml In-li .ninlititic- nf

•I lire
,'"'' "''' '•"' """'' • '^"nin.-.t.Ml with unnnu -aiN. arr tivat,-,! with r,.-

;lt.T-,.n.^..,|. Ih.. ,.hr„nn,. „m,„. ,,,k.., ,h,:- ,-,.-„ln,„ ar,. :„ix,.'l with
'"'

'I'

"'" l"'"l'<"''i"" -'I- 1 ••,,.;,, t„ I..-, Ca... Y;.. „HMUP. ,, ,ln,..| an,|
i.<'af<l to .o,|„o... „„til th.- inas. ,,„-.,..>,.> a hnnin^,., ,. vrllow -n,,,',-,-
an.-,. a,H .•ont.ins al.nut :;.!'

,
,„(•,.(),. Thr n,aM,.,i „.,.- i. th.., ,.N,.art,..|

with .•a.lMmato „f so,la. I„ ,h.. >am.. tuaniior tl - .hn.iinuin inav l„. r,.,-„v-
'•'<•.. tio.n th.. wast., h.iuor. of ahzatii, work>. Th,. hurtful ..llVrt. „f ,.!„„
mMt..s u,w.,i th,. health .,! th,. u„|.|., ,,!,. ,,„ ,,„ ,.„„.„i,.,.al,lv „nnin„...:l
I'.v a.lo,,tniK tlu' lU'-'.-ssaiy pivraUth.iK. \„ w,,|kn„Ti oud.t to !., allovu.,1
to uork whil,. sunVrin^; from al.rasioi.s or woui.,l> on ..x|„,m..| ,,art. of tl...
l.o,iv; as upon tlu.s... „„ .•ontainitiatiou with .•hroi„at..s, ul,.,.rat,..l ~or,.s
hPMliii;; l,ut slowly, aro f.^nucl. Th,- ha.i.ls ou^ht to li.. ,ul,l„.,| with va<,.-
'""'• ;""' III) f I or .Iriiik allowed in tli(. work >h,.i|s.

•••rii,. .oiiv..rsioii of ,.h,oinit.. of so,la int.) ..Iinunal.. .-an !.. ..|r..,t..,|
liv ir„.ans ol th,; ,.l,.,.tri,. .•nrr..nt. On sul.inittinK a s,.|ution of ..hronii..
"xi.k^ in .an>ti,. so.la to ,.|,.,., n.lvH.-. usin« platinum a^ ano.l,.. an,l in,,, s
'ath..i|,.. th,. lollowin^r r,.a,-ti,,n lak,.s pla..,.; -

N'a,,< 'r ,( >,
4- 2.\a( )]] -i- :!() J\a_,( •,(),+ !(.,( ).

••A .urr,.nt of tw,. anip,T,.> was ,.nip|ov,..|. an.l ir was (nau.i that one
l.our amp(.r,. .onv..rt<..| (!..-„« u,.am ,,f ,1„. .-hromit.. into .liroin-;- One
Imur amp,.re yu.|,lin^ th....r,.ti,-allv (l.2i)S jiram of ,,xv^,.„, whi,.h wouM
;""'l^U;i?;"*

^""" "^ ^='^'''V»,- ^t foUows that tl... .-..ful ,.tT,.,-i n.pr..M.nt,.,|
'> i-.iM ' -i'-'

<
'= attaiiK'il."

Clu-omr T,<tnw,,,: \ pr.„.,.ss f,,r th.' mannlactu... oi rhrom.. lanna.'.'
IS .lescnhe.l by Thorp in Out;in,.s of In.lusirial ClH-uMrv, H),:,. p, .-.T,
"Clnwiie tannaKe.,)r tannini; with ,.hroniiuin salts, has l„.,.r, ,-hi,.l'lv .j.^v,.]-
op<>d in the rnite,! States, an.! is n.nv in >;en..ral us,, th,.,-,.. Ti,.. prinnpl,.
ol th.. pr....ess ....nsists in j,r....ipitatin- an in>,.lul,l.. rhromiuni h<.ln,M,le
or ..xi.le ..n the fihres .,f a skin whi..h has I,..,.,, inipr,.m,at..,| with a -,luMe
•Inomium salt, usually putas-ium i,i..|,romat..: KaM,- .-hronnuin .hloride
.hronmiin .•hroinate, and ..hr.un.. alum ar.. also n<,;\. Tl,,. >kin> haviti-
''•I'll linif.,!, unhaiiv.l, fl,'sh,.,l. hat,..!. ,lr,.n.-h..d, an, I ,M.u,ld,..|, ar.. work..d
111 a s,,luti,.ri ,.1 pota-siuni l.ichn.mat... I,, wlii,-|, s r.immon >alf ha^ h,.,.n
a,l,l(.d, to-..th..r with ,m..-fourth t,, thiv,.-f,,urths ,.f the t!„.or,.ti,-al .atuount
of hy.lf.M.hlori,. ,,r >ulphuri,. :„id n,.,.,.>s,.,,v t,, liberate all th,. ,-hr,,m;,' .arid
f'K),). -After several hours, wh,.u ll„- -kin -hou. a unilorm v,.llow rojnur
when, .lit throujih th,. thi.-ke-t p.art. ,t is ivniowd. th,. ..\,-,.ss ,,f wati.r pi.-s^.d
.irdrain<>daway.an,ltli..>kin w,:rk,.dinal.ath..f>odiunil.isulphit,. (.\allSO,)
or thioslllphat.., t,i whii'li has h..cn ,a,|d.-d -n\nv min..|-;il .arid lu lil,..ra,,. -h'f.

sulpliur dioxicl..:—
(1). l.;,Cr,0; • •_' IICI, .' K(T. -II.O . L'CrO,
r_M. \a,,S,(), 1 2 H(T, 2 \a(T. ^ li.O . .> . .>('),

(A). .'CrO;, f :j .so_,=:i H,,0 4-:;|i,so^ : Ci-.o^
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'•'1 lie (•hriMiiic jiciil i- aliMirlicil li\ tlic liliiv. ami is later icdiici'd ni titu

liv tiic >ul|>liunnis acid. It is !HTCssaiy tn use a strong solution of the

iciluiiii)i aKciiI. so tiiat the reduction may he fully acconii)lisiied liefoie

the cliroiMic acid ha- lime to l)leed from the skin. The streiifitli of solu-

tions recommended var> somewhat ir. the various processes, hut arc usually

made from 10 to HO f^nims per litre for the l)ichromate, and 80 to .')0 grains

for sodiuni thiosulphate. Calculated on the weifi^ht of the skin, from 1 to

9 ))er cent of hichromatc. and about l'> per cent thiosulphate. are usuallv

employed. The amount of chromic acid fixed on the lilire is aliout 4 to ti

])ei' cent, calculated as hichiomate, K./'rJ);.

"Chrome leather is touph and resists moistuie very thorou^lily. On

this latter account, skins which are to lie dyed shouhl he introduced into the

dye at once after reducins and wasiiini;. for if allowed to dry, the dyeinj;

i.s incomplete. The leather may he heated to Hi'-'V. or more without in-

jurv,and hence can he dyed with some of the alizarin colours. It is a very

rapid process, the time of steeping; in the chrome hatli lieinj; only a few

liours. and even less in the reducing liath. It is a very lisiht taiinaKi'. and on

thick skins ha^ considerahle teiidencx to contract the lilire. and so is not

used for sole or upper leathers. It is chiefly employed for "glazed kid. calf

kid. and glove leathers. The tanned or coloured skins are oiled and stufTed

before drying."
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AF»PENIJIX I

XnTi:s ON THi; MiTAi.i.riti.v m- ' iiuuMrrM.

I'.V \V. IJoHCltl lo.'

I'lii' iiu>t:il rliidtniuiu is •„.! tawu\ li:iti\i'. hut in ciinl.inal luti uitli
()X>ircii aii.l (ithci- niotals it (,ccurs ;is iTi.r.iil.-, a lead chKuiiaK' i.f the lur-
iimla ri.CrO,, and chnmiito. 1\ ('!.,(),, a >alt ..t' uiftaclin,iM,.iis ari,|. 11,,.

latter iniiicral. in tli»' fonu nf iric<rular anil <•!> -talline ina-scs varying; fn.iii

Kniwn to Mack in cdloui. i< the (iiil> ,,rv <<i cliinniiuni, and it>coinp(Minds
are <if eeoiKiinic iinpoitance. It occuis in Silesia. .Styiia, Moravia. Russia.
Norway, New Zealand, and the Inited States.

There is consideraiile variance in the chemical compoMtidn of these
ores, the limits of which are ajjiiroximately delined in the follouin-,' analvses:—

Per cent IVr cent Per cent
(>..<>:, H9t)0 ,51 •.')() r,]-20
Kc..<» 1-4,-,

KcO 21 JO 14-.S0 i:j;«
AljO, 22-S() i;{-20 12-80

Mu'O.
VnO. ,

SiO,.

Cll( i.

I.-' ICllt

<»»)()

i:ii'

•i ,«

)

0-20

I'c- 1 I'lll

;i so

I'lT cent

:f- i.-i

4 •',»..

Tnvttmnt of C/iromilr for lurro-chromiinn. The different nicthoijs of
treating; chromite are ha.sed ui)on the condition in which it is desired t(. have
the final product, whether in the form of juire chroniiuin or as tiie .alloy

femvchromium. In preparing ferro-chromium. the ore 'first mixed with
the following; .sulistances: charcoal. 12 to 1.") per cent ; re-iii or pulverized
pitch, 6 to 7 per cent : glass scraj). .) per cent : and (;uartz sand. In to \1
percent. An intimate mixture is desiralile. and can lie best -ecuivd Iv piliiij;

the ingredients in a heaj). each forming a separate layer, and then removing
in vertical sections to form a new heap. After repeating this process
several times the mass will have a uniform ajipearaiice. The oic i- then
fused in a graphite, or strong clax criicilile. the l)ottom of which is rovereil

with a thin layer of hne glass ami coarse charcoal. The cover of the crucihie
is sealed with clay: only a small opening should he left for the escape of

gases. The ore can he reduced hy a crucihie furnace with good dr.aught.
hut to melt the metal a gas regenerative furnace will he re(|uired. Where
a Siemens furnace for cruciiile steel is at hand this may he emplove.i to
advantage for smelting ferro-chromium. .\ furnace of special construction
for making chroniiuin ;ind tiingsten. as well a^ their ailr.vs, has iiccu

(le.signed hy the writer, and has heen in successful oper.ation lur several

'Reprint from .Miiu-rul Industry. IS(H), p. i»2.
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veins |);ist. 'I'lii- I'liin.icc. uliicli is slidwii in I ii;s. 1. _'. iiiiil A. cotisisis dT

:i p'licrntur iti whicli <'iiki' is usee ainl two roiiil.usiiini i-IimiiiIkms, <'acli of

wliicli is ciimii'ctf'd with m |i;iir i<i rcficiiiMali'is. The j:a> priiduccil iti tlit-

gfMUMatdi- (passes iiitn a ctiaiiiiel, wii(i>e |Misiti(iii may l>e seen in I'igs. "J aii<l :?,

into wliich funnels are let down from ahove. When in uperatiun, three

of the funnels are elosed l>> iioii caps, while the fourth is connecled hy a

r tulie with one of the four funnels which are set in the f;as channels alon;;

the sid-s of the coniliustion chamber, liy this V tuhe one of the channels.

atid. at the same time, one >ide of the chamlier. are [irovided with sas. When

air is allowed to enter from the regenerator, after havinj; i>een lieated there

sufliciently. it will kindle the }ias. and a constant tlam<; will he maintained

around the ciuciMes, A .second refjenerator on the opposite side is meaii-

w.iile heated liv the escaj)injr Rases.

When the furna<'e is started fresh, it is necessary at first to heat the

chuml)er to such a temiierature as to tnake the kindling of the gas certain.

Thi.s can he best effected hy i)lacing a small amount of fuel in the generator,

and allowing the gas to enter the comhu.stion chaintx'r from one side only,

until *he chamlier hegiiis to redden. More fuel may then lie Idled into the

generator, and after the gas has rai.sed the opposite side of the chamlier to

a red heat, the flow of air and gas is reverted. The ])as.sage lietween the

first regenerator and its Hue is oiiened liy Mirning a valve, and cold air is

allowed to enter through the chaiuiel in the other regenerator. After closing

the cold air entrance of the first regenerator, the V tulie is placed on the

opposite gas channel, and the flue damper of the second compartment is

closed. The funnels from which the V tube has been renioveil ::re then

covered over. Within an hour at the most the flow must be again reversed

to the first direction, and the process is to be repeated every hour, or at shorter

intervals. If the furnace is previously warmed, it will reach the melting

point in a space of six to eight hours, which is the end of the ojieration. as

the reduction takes place before the oxide comes to a melt.

After this the second chamber may be started. This is accomplished

by opening the valves in the further compartment, and in the flue coimecting

the two chambers, setting the V tube on the inside channel, closing the flue

and the valve in the first chamber, and opening the air cliamiicr of aie latter.

When a new chamber has warmeil sufliciently, the gas nmst be reversed

and the valve in the connecting flue closed again. It is apparent that by

this arrangement either chamber of the furnace may be charged or discharged

without tlisturbiiig the work of the generator.

When the operation i- completeil the ferro-chromium will be found as

a cake of grey metallic lustre, somewhat impure from inclusions of slag.

This allov is used almost exclusively for making chrome steel. Some vari-

eties of steel, however, reiiuire that the chromium be freer from carbon.

Tnattnctit <>j Cliroinilr jor Mdalliv Chronn'uni. To prepare the metal,

a long and roundabout process is involved, by whicii a separation of tiie

iioii .ii\d chromium must be effected before the chromic oxide can be re-

duced.



liriiikiii.ilhi On. Ill CriiiiMiiy. tt-r Miv H tir>t l,i,.kcii n, :, inrk ..fiHlirr.

iiriil tli.'n further 'rcMt.-.l in a liall null <,i th.. ( li u-.-iurrU p.-itlfni. •jlu,
type iif mill i.- to Kc |irffcrrci|. as it ,<c|p:,ratc- tl.i' r.Mrv n<\'[ line ihati'rial.

Mli.l H'tiirtis the l.>riii.'r to the .jruin lor lurtlirr rru-limu. In rhroinate
works of the liutiMJ Stat.-;, ar,-(H.liliK to l.iiii;;c, tlir >o-.-alli'.| i'liuciiiatic

l'ulveri/.cr i-< iim-I. 'n,,. ore, aft.^r K.nim l.rok.n to a .'oarv -ua' in a r..rl<

crustipr mill rolN. is iVil t!irou}:li >inall liopper- into tuhcs. %\|u.-!i rc-eivi' a jet

ot steam of I:.' atmospheres prer-^ure. I nmi tlie tul..>-^ the ore is Mown into
a ehest, first passing thron^h l,la>t .•ipes. uhii'h are provi.ie.l uith ,|isks

piereeil l.y hole- of :j mm. iliameter, I'.y the frid,..)] of the paiiir|e> in the
n;irro\v eliest a very tin.- pulverization i- elTeilcl. The lines are earrie.l out
l.y the steam into a rei-eiver, while the coarser material falls to the l.ottom
and isa^ain <aUKht up l.\ the jet-. The final pro.juct is very eveti. ani i Is

III! further treatment.

Oxidi-iiHI ChniDiitr III/ Rn,i-:ihi,i „,lli Kii^ir iliir. .Mtlioufih roasfini;

with potash or so<la is -(Jinetmies recommetujeil in literature, it i- not in

aecordaiu'c with actual prai'tice. The purpose of roastin^i i,- to chanj.'e the
iron into iiisohihle oxide, and at the same lime t,i liritij: the chromium into
a solulile condition as chromate. .\ funilamental piincipje j,, thi- process
is. that there must he fice access of air (hirin;: the entire operation. Care
imist also he taken to avoid the presence or formatioti of easih melting;
products, although a sinteriiif; of the ore. so loiif; as its porosity is ni>t le.s.

.sened, is ('(iiisidered licnclicial. The use of lime alone as flux has met with
some success. l)Ut more often it is mixed with so,la. I'otash is no longer
em|>loyc(l for this purpose. 'I'he lime, after hein« puherizeil finely, is addled
partly in solution, and partly as a j)owdor. The Kiastinj; is carried out in

a loiif^-liedded reverhoratory furnace, or in the teriai-eddie.arth I.e jilanc

furnace. The mixture of o\v and flux is placed in the heatiiifj chamher. as
far as po.ssihle from the fl:ime>. until thoroui;hly w.armed. after which it is

drawn to the hotter parts. .\ charge <'oirsumes ahout eiiiht hours in roastinj;.

duriiifi which a temperattuc of ahout l.L'ilti° ('. shouM he maintained, 'i'o

heat the Ihxir of the hearth from liencath. as has heen sometimes recom-
mended, is had jjiactico. and fi'-^itly shortens the lit'e of the hearth. Creat
care should he exercised in constructinf; the hearth floor, if interruptions are
to he avoided during t)ractice. The hricks intended I'or the floor should
he laid dry on a hed of fire-clay. On the upper terrace^ the floor need not
have a thickness of over \yi mm., hut for the lowei' terr.accs the hrii'ks should
he laid on edge so as to give douhl," that width. 'Ihe joints .-hould he filled

with fire-clay.

\'arious proportioti- of flux and ore are usei'. The lime sometimes
reaches as high as l.")0' ,

of the ore. hut may !•( a- h •. as .")il'
; ; the alkalies

are never more than :*i' ,. The following fori.ula s|. ws the change which
ttie ore undergoes dur::;:.; tiiC! li-a -liriLT:

2FeCrjO<-|-4.\;u('(),4-7i) I'e n, -^.Xa..' 'i), --!('( ).,.
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I.ui'kiIkih (III'I Si iHiiiilnni nj < 'hromiiiiit and Iron. '\'\\v [iruiluct is

i.ow ticutfil ill imii i^i'lllcs. Willi lint water, tu wtiicli soiiuliiufs ii little soilii

is miIiUmI to cDiiveit the calriinii chrotiiiite to >c)iliiiiii cliiiiiiiate. 'I'll' soiliilin

clinmiate jjue^ into snlutinti. wliile the inm <i\iile ami liliie, lieiii^ iiisiililMe

l'eiii:iiii lieliiii<l.

Coniirnioii 11/ Cliroiimli to liirl nimilli . ]\y ev:il)i)r:itii>ri till' Sipjiitioii

is lediKiMl until it feaehes a ileiisity .if !•."); it is then eotiverteil itit<i sodium

hiehroiiiMte l>y atldiiif! siiliilmric Mid: 2Nii3('rO,4- HjSO, Naj('i\(),+ II,*)

+ Na..S»),. It is (Mistoiiiarv not to earry the conveisioii to coiiipletioii. I to

2'
i

of chroinate lieitin allowed to remain neutral, as an excess of sulphuric

a"id would he injurious to the kettles. The solution is now evaporatcl to

the point where the chroinate hardens on cooliii);, and is then pour<>d out

into shallow ))atis.

Hftliirtion i>\ Chnnntitf to Chrnmir Dxidi. The hardened chroinate is

crushed and mixed with a sulfici"nt (piantity of sulphur and then placed

in small cast-iron iiettles of about HHI mm. diameter and depth, arranged

in series of six or eif;ht, iiver a simple mate. Iron pipes leading from the

tops of the kettles serve to carry o(T the sulphur dioxide fumes, .\ small

heat sullices to accomplish the reduction, and to hrinj; the ma>s to a melt.

It is luiw scoopeil out with iron ladles and allowed to cool,

Sipdratiiiii (ij Chnniilr Oxiiiv iiml thr Alkali Si.lphaU:-. My treating

the melt, after |Milveiization. with hot water, the alkali .sulphates are dis-

solved, and the insoluble chromic o-.ide is then recovered by decaiitation

and filtration.

Tiratimnl aj Chroniir OxUk jar Chromium. -The chromic oxiile. after

dryint; anil prindin};. is ready for the final process, by which it is reduced to

metallic chromium. The reduction may be carried out by one of the follow-

ing • ihods: (a) aliout 4n'/, of pulverized charcoal is mi.xed with the oxide,

am' • mass then heated in crucibles in the previously described resener-

at fias furnace, or in an electric furnace. If the former be ised. the metal

is -covered a.s a fine i)owdcr, which contains some carbon, both chemically

combined and mechanically mi.xed. The incltinji; point of chromium cannot

be reached in the g:'^ furnace, ,\nd if this is desired some form of an electric

fu.-nace must be employed. The writer hist succeeded in melting chromium

!iv means of a furnace which is described in Vol. IV of The Mineral Industry.

.\ process of freeini? 'hiomium from carbon, as proposed by Moissan, con-

sists in niehiiif; the chromii'iii with sutlicieiit chromic oxide, or calcium

chromite. to convert the carbon monoxide: ;5('r,(' -^CrJ), 14('r4-;5("().

The same principle is the l)asis of the Siemens-.Maitiii process for making

malleable iron. 0<) .\n interesting method by which the oxide may be

reducccl without the aid of a furnace has been proposal by Coldschmidt.

The chromic oxide is mixed with a (luantity of aluminium sullicient for the

reactiu:, (':JV,--A', <
'r, -^ Al ,0 ,

; the mas- is th*-n placed in a crucible

lined with magnesia, and ignited with ,-^ome compo\.ni; giving a high ignition

teinperutuie, such as barium peroxide and aluminium, in the proportions



;<Ha()3 + Al., ihiiO- AljO rp.iri innitiii;; willi inacnf-iimi \,uu<\ a violent

iciictiuii luko pliirc llinnighimt the catiri- iiia>s, and ((.ntiniif-i untrl. Iiv

aildinjt MiccfNsivf [Mirfion^, tlit- cnicilile I- lilli-d with tnolfci. i,u-tal and
aluininiunioxidf. Altct ciuilinjf the •lironimiii can In- tccuvcnMl as icnulu"
of KK'iit liiiiitv. ((•) A |in.(css proposed l.y A,-.'iiciiiiatin is hased on th,-

fiu-t tliiit the oxide ina> lie nvluced liy the sulphur rontained in inetallir

sulphiiles. It rei|iiires a (puck a:id hi^li heat, which can liest l.e secured in

an electric furnace. If antimony sulphide is ii.-ed. the melt will be i otiijiosed

of chroniiuiM, theantilnony leinc volatile. :.'( r < )., + .SM,S, I'Cr., • SK.tiiSO,.
With the tixed^inetals^there will he an alloy, :U'e.*i, - K'rJ), Fe.Cr. • (».>(),,.
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Kxn liiMi AT- Aim ' ii;;<i\irn mMiCini,

I \i\ , i(-4irv. \I(i\i-iii M..

A nin;i-.'r (if <-\|><'iimfiil- liuvc Kfi-n tiukIc in the Mcdill l;il..ir:itcpiics,

\Mtli 'M..Mif MM (irps, Mi.lcr till- (liicifiuti (if Dr. .1. U. l'.,-ti>r. iMnfcssur

>\ ininiiii;; iiml iiilf i licsc tests m;i. rml lie ifciinlnl us tlnul, Ihcv

IMiilit to the si.iuiioii nf (litticiillif-. uiul Icuh iiiivtiv tliiiiirs, fspcciitlly

ill coiiiicxion with ((iiimiiniitiini of ihc ore l,y stamp-, iind its hcliiiviour

ill chissiticis Mr. I! II. l'att<T-,,i,. K.Sc. I'.HlT. had ( Iniri,'!' of tlio most
Mcetit c.vpciijiiciits (l)('c. lIMIti To .\pril htiTi, ami an al.slract of his report

is hereliy piesenlrd:

—

"The particular material treated (a few Imi's of concentrates and some
tons of milliiiL; waste) came from he Kaste townships, from a [irofierty

.six miles to tiie east of CoU'iaine \illa>:e, heloiiuint; formerly to the .Montnal
Chrome Iron ('omi)auy. hut lately |>nrihased hy .Mr. .1. \. < ireeiishield-, ot

.M on 'real

".\s a i)reliininaiy investiL; imn it was thouirht tit to make a screen

analv.si.- on concentrates a.s produced (ommercially at the Compauv's
mill, in order to discover the size of the plains of chrMuie. etc. The residls

of this screen analysis are as follows: —

"Tlu- sample taken weiv:hed 2':{7 Ihs., ,ind ,i--a\-ed T{'.")'.i', ('r.o,.

()•()')'; stayed on tiie 21 mesh
-'•'«)', " • 4()niesh 44-89', e(r..().,

25.(H)'; " • 70 mesh
j

21 •')()', " " 100 mesh 42-ir; "

I'O. ,-)()', " " l.-)Omesh ;5<)-.-):', '•

'.l-OO'

;

went throuirh l.">0 mesh ll-sl', "

"Thoe fiirures indicate one thini: prettv clearly, thai the

chrome sliows a iireat tende'icy to slime. It may also he noted that :;il'

,'

of the material recovered is helow 100 me.sh, and this heiii,' 'he case, it is

quite .s;ife to .say that with the pre.sent method usecj at Black Laki- :i loi .cr

'.W ', of fine chrome is lost in the slimes.

'The first .set of e.\;i)eriments was tlien carried on with the r:n- ore

to see how far the tendency to slime could he overci.nie hy ii-iiii; dif-

ferent sized screens on the stamps. Three tests were run. usin-,' ,a 1 1, :i .'H.

'The app.'iratus used consisted of a small steam st.amp liiand fed), di-

chaifrinj; into a rising current classitier, which sent its spi;:ot product to
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'• ;frn>. I,, ;i ...rtlii,.: 'utik; tli.. -•..•,,, |„.,„^ |,.,,i,l

11 \Villlc\ IhI)1c, :iiflll-
,. , ,,

•'"'!' -- '' •' --'"Ml- 'utiK; rii.. -M'-in 1,,.,,,^ |,.,ii,|
te.l .•.M.l.l not I,.. ,.N,„., ,..,, ,,, «.„.k nniUnnU, ,m.; H,.. i.d-l..

, ,.,|,.,i , ,,„n ,,;,1

ttiijur^tiiii; on i',.,Miiit ol Mu, iiit.iiiiiltitit fccilint:
"'''< '•''''< "'•"'•• Il.r... pn,.l,„-,.. |„,H,1-. Mi.Ml.... an,l -..,U. uhi.-l u:,,.,-,.

'Huu'ht, .lr,.-,l. vv..„-l,- ,1. ,u,.! Ilnallv ,.,,:n,.,l The .|n,„.> : :„r„ ,1,.. ,-la-Ml,..r
w..r.. al,„ ,l,,..,l. «,.,.„..,| .,>.,1 a.,-Hv..,i: th,.^ w.-re ll,.,, ,,.....!,-.| „„ a Wiltl.n
l:il'l.'. makiM. hvad. m,„|.I1 n.l .a,U; ,1,.. \n-,A< «.•,. all -auirh. an.l .w,..!,...!
"• ""I 'l»'

,
iv-.ntai;,. „i .-Mrurtion. an,! .ar,.,,!.^ ,„ t|,.. ,„i,MI,.-, ta,U, a, 1

tiililf sliMH's WIT,, taken aiMJ as>a\ imI.

-ThoM. ..lun.- al.-,, I,a.i to 1... han,! tV.I. U-i.m tirst u..|| „hx..,| ui,h
walc- ,n u tu!.. TIh- ronlt of ,1„. o|«.ration was not v, v >ati4a,ton •,>

wa. o„lv to h,. ..xp,..-!..,!, >inr,. i:an.l f.M..l,n;: ,^a> ..,„|,iov...| If ,h.. Man,,.
'"'1' "mi.l havr l,,.on nniforinly f.vl in tl,.- (Ir-t instanr,. ai-i if tl,.-
.lusMfuT sl.tnes ronl.l huv,. Le^-n .rnt ,lif,..- to a s.Mon.l taN.. tnn.-l,
Ix'ttci- rcsiilt.H woiilil liavc li<^-n ol.taincil.

liflow uill 1„. foun.i tal.iilatcl, the rrsuits of thfw,. various i,»t

Kiiii

A
B
C

Mixh

I I

.it)

A.n.„i„t lr,.al,.l Hnuls Mi,|,ll,.,, Tails Cl.i-Mli.r ,1

j>i:> II,-

t \r, |i>.

I C. 11/-

;>s II,.

Ml ll,»

41 II.S

:l.' \\>s KHl ||„

:«J I1.V ;<r II,-

-'4 ll.s .'li ll,s.

..I, II,-

4(1 ll,>

4:> II,

>

HK-TUKATM1,NT OF Cl.ASSIKIKH SI.IMI > H<oM MloVl; rl.STS

Ullll

AA
MM

Mi'sli Ariiiiiiiii iniiicil

14 M\ ll,> J .",o II,-M -: II,- J 7.-, ii„M :jn 11,-.
1 7.". ',.

Iir:„l-

lilll,

ASSAY VAl.ll>;- FIHHT TRIL\1 MK.VT

Mesh lloads Mliiai,» 'l\,il, fla,.-iti,r -lui.r,

-'" 4ii'.i';, ji ,:'-
,. ,«,-

••«' 47 V, 17 .", -' tl."

K'-.f,';,

17. 1';

20 -tl' ;

Run

AA
Lli
CC

Kl-THiAT.MINl (IF CI.A.SSIKIIK Sl.IMlS

Mi'.^li lli'ails ! MicMl.'s Tail-

14 4.'l'; 1,-. s'

•

(1 1.

-'U I.'. I-; ITO'l 7.1

at) 44-a't Hi 4<;; u)

ri:i^-:(MT slimes
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"NcM. Icuviiif; tlic midillos ..iH ;.f the (lUfstinn for the liiiii- l.ciiiir.

thci'<Mr.Mit!ii:.M,ti('c..v<MV was(l.!teiiiii..c(ll.y .•iil.Milatitif: the Hiiu.unt ..f ("r,(»3

i n i1m- oii-ii.ul lots trcalo.l, uu.l the anmiint of Cr.O, in t!u- three lioiul

pro.liicis us :il)ovc, and from these tlie perrentiwe of recovery in each rase

as follows: —

Mesh Extraction

14
""^''

-t)
^"•'''

M)
"='•"';

"These liuures. of course, do not jrive the exact percentaj;.- of recovery,

as no a.-coi.nl has In-en taken of the heads that were recovered hy re-trea,-

in- the middles; ^.nt it is evident that the result in ttst A is far and

iuvay i'l't""! "f t'»' """''' l^^'"' f'"'' ""' ""'>' ''' ^''^ penenta'^ie of rec.very

better, l.ut the midcHes themselves are much richer, whiU- the slimes are

nnich h'ss in ((uantity.

••It had been intended to follow up the tests A. 15 and (' by a run on

Mii.ldliniis from the mill at the mine, but owins to the failure of the Company

to send in a lar^e enou;ih sample, the next exi)enment was carried out upon

the middles made by the VVilfley table in the .vvenil exi)eriments detaded

above. Thes.> middles w;>re not as representative !is would have been

the middles from the Montreal chrome mill, but the experi-i" • will ,!:ive

some iilea of what could be (huie on the actual mill middle-

"The mi(hlles, totalling 110 lbs., were mixed and cru.shed by rolls to

40 mesh; a .sam|ile was taken and as.sayed, and the ore then treated on ttie

Wiltiev talde, with the foUowinj: results:^

'I'UKAT.MK.VT ol- Kl'M'lilSIlKD .MlDDl.i:.'

\Vcii;lil»

Il<-:i(ls

Iti Itw.

lti()'
,

Middles

:«) 11.s.

Hi -7';

Tails Sliiiics

I.") lbs. ISlli.s. (mil wivi'il)

fi-Ci'; 2I-7'',

Ihc i.ri^inal sam|de a>sayed :{2-'J0' ; of ('r.O,.

Thu> we see thai a };ood .separath.ii was obtained on the table, with

f:iiilv i^o.Ml values in the concent rales. The lo-s of '-'4 -7', in the slimrs

israilicr ln;:h. but this is only to be expected when usinj; rolls .ms a means

tor ~uch line crushing.

in treatiiiK lhe<e middles, hand feeding was employed, which, at its

!„>-! is a verv rouirh method where accurate work is desired.

\,.w by calculiiliiig the per.'entage ot extraeti.)n in the re-t leatmei.t

of ilies,' middles, we see that we can .Nive 117' ; ..f the values in them, h.-nce
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wo r:i!i iiiiw fimire liai'k to the artilal |iprc('HtMgc (if pxt taclinii in t-ai-li case

t'loiii stall to liiiish. assuiiiiii;; tliat 07'
, of the values in the miiMIc |iio(lwct

is saved after ro-t tealineiil

.

"On the 14 niesli. the actual total extraction is S.")'
, of original \alues.

"On the L'ti mesh, the actual total extraction is 74'
J of oriijuial values.

"On the ill! mesh, the actual total extraction is 71 '
,' of iuii;inal vahie-;."

Mr. Patterson sumniari/es his results as follows:

"I'irst: th:it the l>est screen to u>,e on the ore in (|uest.')ii uduM he a I I

mesh, or some other larp' size, in that it yields the liiL^he-t |ieirealai;e oi cx-

tractioii. the maxiriuini amount of concentrates \\ it h the hiuhest \ .-ilues. ;irnl

the least loss hy slinunf; of the three screens under consider.ation.

"Secondly : that liy cru-liiny; t he middles and ic-t.dilinf; them. :i faiily

hii;h concent 1 at ion is ohtainahle a-^ reuards \;iliies. and a hisiiiei ratio of

concentration than any of the original ore treated."

I h'. Porter, under whose dire<Mion the aliovc. .au'l al-o (|uile ;i inimher

of additional experiments have been made, expre.-^.ses himself on the subject

of chromite concentration ms follows:

"The usual m(>thod of concentration is to crush the ore in stamp mills.

'., •_'.!, l.'-') or ;5i) mesh, and to tre.-it the resultant pulp on Willley tables. Mnny
other mill schemes have been used, as. lor example, rolls lor crushinj;.

meilium and line; jii^s hir treating a comparatively coarse product, buddies

in place of tables, etc., and even niaj;notic and electrostatic apparatus have

been tiied for raisinj; th(! tenor of concentrates jirodiiced by tiie ordin.iry

pioi'ess. In this connexion a larj;e amount of expiu'imental work h.i< been

done at the McCiill rniversity laboratories with a view to dc^velopinji pracli'al

improvements, but as yet no radical chaiifje in method has pro\ed ^atis-

factjry, and it is probable that the best conuuercial results can be obt.iined

by improviiifT the pie.senl practice, usin^ stamps of the best weii;ht. diop,

and heifjht of dischar<;e, etc., as determined by experiment, and to itiny;

the pulp on Callow or impact screens of suitable mesh as a preparation

for Willley tables for the coarse sizes, and either Willley or some other

tables for the lines.

"'rh(> chromite occurs in rounded jjraiiis. and dilTers fiom mo^t niiner.als

which are concentrated in beiiij; harder- than the };airi;ue mateiial. TIk'sc

ad\antaj;es olT.set to a nn-.i\ extent the dilliculties which would olheiwi>e

be e\per'ieni-ed iir separating; it from .a miireral dilTeiiru', frum it -o little irr

>-pecilic f;i'a\ity as ser|)eii!ine.

"The size of th(- ^rarns dil'fer-s in the dilfercnt deposits, and >o al^o il.ics

the pidporl'oli of chidinite to uianuue. The aver:i^e rock nulled coirt.iins

probably :>,! per cent ('r'.< ),. but no two deposits an- alik", and in mo>t cases

each body of ore has coirsider'able masses of ver'y low ^rade rnatciial in oi'

near it, .arid it is pi-ob;ibl(> ihil the teiioi' of n>rk milled will ijradually de-

crr-a.se as iiiethotls are itiiptoved. Thi! cru-.hiti:; -hoti'd lis- to n i-ot;:|:a!ativf!y

small size -in most cases '_'() mesh niav be t;d'>eu as a standard but
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oxperiiiiiMit proves that for cacli ort- tlicro is soiue scicpii size lielow wiiicli

the sliino losses I'ccoiiio excessive, and aliovo whicli the production of a

middle product is too preat. In this coiuiexion it is interesting to note

that even wlien the screen is too coar.se there is a fair production of matijrial

of the riplit size, owinj; to the conii)arative strength of tiie chrotnite grains

as compared with tlie surroundinf; serpentine.

"The common jiractice is to send tlie pulp directly from the stamp

battery to the tables, hut this causes undue losses even of coarse stuff, and

greatly lessens the recovery of tine material. .\n ini])roved practice is to

classify the |)ulp, and send tlie coar.se stuff to one set of tables and the fine

to another. This does fairly well, but it is probal)le that !i considerable

further improvement can be effected by introducing screens of a mesh to be

determined l>y experiment. l)etween the battery and the classifier. The
use of screens for this j)urpose has heretofore proved too expensive, but the

recent invention and successful development of the Callow .screen makes

it prot)able that it will prove commercially .satisfactory. These screens

would pro<luce a coarse material, which might possilily l)e rich onougli to

market direct in cases where fibrous .serpentine does not occur. Tal)les

would, however, improve even the i)e.st product possible from screens. The
fines from the screens should go to finer screens, or more cheaply and almost

as well, to classifiers, and then to tables adjusted for finer material.

" .\ common feature of chromite concentration is the comparative ease

with which a fairly rich material can be made, and the extreme dilliculty

of raising the grade of this concentrate more than two or tliree per cent.

i'"or example, a certain rock carrying 2S per cent of 0,0, can be easily and

economically treated to give a concentrate of 45, or perhaps 4G per cent.

By very careful work, and a re-treatment of middles, the concentrate could

be brought up to 4.S jier cent, but no amount of care, even with the most

elaborate sy.stem of dressing, will produce a concentrate of 5(1 per cent

CVjO,.

"The above j)eculiarity is, of course, dtie to the fact that the grains of

chromite are themselves impure, and the best that can be done is to free them

from any accompanying serpentine, but the matter is one which must be

kept in view when mills are being designed or remodelled.

"The niaxim\ini jiossible concentration is jierhaps :5 or 4 per cent higher

than the concentration which ordinarily gives the best profit, as the ex-

penses and lo.s.ses increase rapidly as the tenor is raised, but if the concen-

trate can be brought up to 50 per cent these exjjpnses are likely to be ju.sfi-

tied. ,'is the pi ice of a concentrate of this tenor is considerably higher than that

of lower grade stuff,

"In conclusion,, it may l>e said that the concentration of chromite,

although apjiaren'ly in a somewhat crude stage of development, i- really

f.'iirly well suited to the present supply nf ore a-u! demand for m.'itcri.il, and

that future develojiments are more likely to be in the way of improving and

cheapening present metho<ls than of devising novel schemes for treatment."
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