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In Alaska the White Horse Copper Belt attracted a good deal of attention last 

autumn and the present spring, on account of the large size ,of some ot the mineral 

outcrops, and the richness in copper of the specimens taken from a number or claims, 

or which more than 200 have been located, including, quite a number ot the so-called 

concessions, having an area or 160 acres each., Some account or the general. surround­

ings and geological features lll87 therefore, interest the readers of~ "Engil)eering 

and Mining Journal.~ 

The wr1 ter visited the loeali ty 1n May, 1900 and again in August and September, 

and made a more or less carefUl examination or some 40 or more locations, extending 

some 10 miles along the belt from north to south, and the vievs here are expressed 

are a generalization of the information gathered at that time~ It is evident that 

in l1l8nY' oases it would be unfair to the owners to specii)' the names of the claims 

on which certain facts were observed, so that such references wUl as much as possible 

be avoided, as there is no intention to boom aw particular property 1 or, on the 

other hand, to belittle merits. 

These locations lie in the lukon ferritor.y, a few miles to the west of White 

Horse Rapids, in latitude 60; deg. 40 min. north, longitude 155 deg. west; and are 

accessible by rail from Skagway to white HoJ:<se or Closeleigh, as the name appears 

on the earlier maps. 

There is such widespread misconception of the true conditions surrounding 

mining in Alaska that it seems desirable to discuss the probabilities of successful 

mining. 

First of all the mind must be disabused Of the idea of perpetual snow and 

glacial cold, which has obtained t~ugh the wide distribution of pictures of the 

Cbilkoot :Pass, and those taken to show the difficulties of railroad construction 

in winter. The region is no further north tball Stockholm and st. Petersburg in 

Europe" and the cold is no greater t~ ;in man;y portions ot Canada end the Northern 

Un1tecl States; or than in Siberia, wbere mining bas been C8.11:'1ed on tor e$!lturies. 

At Skagvay (lat.59 deg. 50 min.north) the snow line in February was 1,000 ft. 

above sea level. In the region of the White Horse Mines 1n 12991 while the upper 

lakes were ;ret more or less covered with ice,; the country vas almost entirely free 

from snow by Mtcy' 20th. There is, in tact, in this latitude, no more ditfieulty, so 
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far as the climate is concerned, in operating a mine at White .Horse, than in Jonhern 

Michigan, British CQlumble.; and 1\dJ.y seven months can be counted on as available .for 

the neeess1U7 outdoor preparations, with the advantage that fo~ several ot these 

months operationa can go forward Dight as well as day without anificialllght. 

It is true· that much of the ~vell~ ldd is tro~en to considerable depths, 

but this is 110t u.niver$a.lly the case, ud the laws gn•rning the condition do not 

seem to be well understood.; but this tea.ture is ameliorated by tbe denudation ot 

the forest and innux of aunshine ~d would hav. little weight or influence on roek 

work. The vork on the railroad shows that in the open eir and worldng on a la:tge 

scale the cost o.t rock work, .tncluding explosives, range from $1.40 to t2.40 per 

cubic yard, or 11bout 8'1¢ to $1.40 per ton. These rates are tairlJ applicable to 

mining at White Horse, end lDaJ sei'Ve as a basis for eompu:tation. Labor was 10¢ 

u hour, and tl per 41$11 vas charged for board. The passenger rate from Skagwq to 

wbite Horse is 120, e.J'J.tl the :rate per ton on merchandise is 4¢ per pound on ton lots 

of 5 tons or over 1 and 4 1/$¢ per pound on smaller quantities~ To secure· return 

freight, which is now practically !lothing, the railroad offers a veey liberal sche­

dule en ore sbipm.ents, For ore in bulk under #sO per ton gross value, $8 per tou; 

ttnd$r floo. $9; wW.er $200 per ton~ au per ton; with a reduction of $1 per ton, 

when sacked~ So far as known at present, there is no available coal in the region, 

end all supplies ~t be br011ght f1"om the Ot1tside. To the above rates sbotllci be 

added e. general average ot about $8 pM: ton from ti:l.e pOrta of Puget 8cw:ui to 

Skagway, and about $5 tor the retura voyage. Still fUrther to foster the minSng 

industr,Y the railroad will, tor the presetlt, take charge of ore shipments to the 

outside S111$l,ters and colleot transportatiOD charges out of the re~, so that the 

prospector is at no eXpenSe, except those lneident to .mining, sacking and deliveq 

to the near.at re.Uroad ataUon. $o far as the writer knovs no advantage has Jet 

been taken of tbis offer.. 

It is not an eaq CQuntry to f»tPlore. The entire inner country belov the. 

timber llne may be described as fore$tecl., "Ji tb the exoeptioll of a ffJ\1 open grassy 

slopes, vhieh usualzy race the south anci east and catch the ~ ot S\U'lShiae. 

The timber is spruce and· birch with cottonwoods on the svampier ground1 or on deep 

gravel banks1 through which the tree roots oaa easUf penetrate in search of vater. 
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Much or the region is swamw e.nd willw cladJ and large forest areas are covered 

with thick moss, not unf'requen,tly resting on t'ro$en gl'$tmd,. J'ore~rt tires have 

devastated larg$ IU"$as1 and though thq have lett the underlying rock surtace visible, 

the resulting windfalls have made traveling very laborious~ To make an examination 

of the rock struetu:re still more clif'fieul t, a second growth of small spruce and 

wUlow bas frequently sprung up ill the more ancient viadfalls. 'ftle rock exposures 

are comparativelr few, and to accurateJ.r trace and prove an outcrop or ore is a 

slow tedious operation. 

!he topographieal features are simple, a wide river and high mountain raJlg(l 

runnlJ1g parallel to each other in a northwesterly direetiQn; with a ll'Olling plateau 

betveen them, t'angUg from 21300 to 21600 fe•t above sea level. In this partion of 

its CO\U'se, th.- Yukon river tlQWS between abwpt banks or gl'&V$l,j sand .tU\4 sut, 
which riae frQJD. 150 ~ 250 or even 500 teet W'i th only occasional rock CAttcrops. 

the absence ot heavy rai.nt.U is shown b7 the smooth slopes ot these bluffs; vhieh 

stand at an angle of 40 deg. It is only the bedded sllts which weather intf> cas. 

tellated foms. On the river the rock out~ps consists eh1efq of the ol41 J>etidish, 

eourse-~ed basal:ts of the Miller canyo~ uc White llorse Bap-1ds, and these are 

overlaid by the gravels. On reaching the crest of the bluffs the plateau, f'roln S 

to 5 miles wide, extends to the base or the. mollD.tain, vi th a roll1Dg $\U:"f'aoe and 

low b.Uls, .ancl a gentle g2:'adient to the northward. this plateau is :1nt6rsectetl bf 

a number of small streams (ecmneeting numerous sb.al.low, marshy lakes) which have 

a general northWest trend, pal"ellel w the mountejns, anti wh1le traversing vldtt 

shallov valleys a~ their sources; enter the main river through deep V shaped 

gorges. Lo11g1 low ridges of gravel, eont.ahd ng erratic boulders of tbe old basel tts 

and ?ther rocks tOtmd onlY to the southvar<l have e. simUar ge~ parallelism. All 

these features suggest an ice-vern surtace vhere the general motion wae to the :north 

and westJ a Cl"'ss-sectiol'l of which reveals a series ,of sws.m.w valleys cmt do'Wil to the 

un4er]Jring beQl'ockt with a moraitlal. deposit ale~ eaeh side; whUe between eaeh pair 

ot moraina we tlnd a eomevhat ld.gher baekbone ot tock. Ia getteral terms 1 t would 

seem that as th$ ice cap• Y"hieh fol!"J.Ued the ~e gravel. bulks aJ.oag the iJidn ri-ver, 

graduall.1 thim1ed1 the higher rock ridges ~ll~ divided the cap into a m.mibe:r or 
parallel glacial streams, each one of which was employed in cutting ite ovn chalttlel 

deeper, and depositing lateral moraJ.nesJ while the resultant streams continued the 
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process, as the .aterior lakes w~re dndned of their coatents. the progress ct 

the latter process is beautitully shown by the num.erous terraces whieh ~nd tl"Oil 

Bennett lake to Sel.kb'k, at altitudes up to 400 or 500 feet • 

. It is on th1t;~ plateau that ore bas been found in a narrow strip following the 

base of the mountain range e.nd the western edge of the heavy gravel b$Dks~ which 

eover the roelts along the river. The mot.mtains e.re essentiall.y limestone, with 

bold escarp1aents~, resting on a gre.ni tie foundation, which foms the floor of the 

plateau .as far south e.s Nount Goldenhorn, whi.eh is prbeipall.J' composed of erup-

ti ve rocks and appears to have been the source of tb.e Miles Canyon basalt, a.s 

f)rratie blocks of this rock extend for some miles to the northward, gradually 

diminishing in si~e end frequency. The older granites in this floor are cut b7 

many. fel.s:ttic and porphyritic dfi:es, but the tangle ot vegeta~ion, moss and dead 

tilnber makes tracing of them for any distnnee impossible. It would seem that lDSil1 

C·f them must 'be older than the l..im$stones._ as but few inste.na!ts ere fcmnd in which 

they out the latter. The best instances aro at the Little ahiet Group, vhere ds.rk 

blue lilllestones contrast strongly with a 2-foot seam of felsite, and diaba$ie rocks 

are t~mnd interbedded in crystalline lime. On the plateau the limestones have 

been very largely removed, occurring l'I..OW, as patches varying in sime from a few 

teet across to 600 or TOO feet in length. It wUl thus be seen that the geology 

is very simple,. l!blle there are obseure tl:"a0$S of faUlting in the presence of 

sheeted lines, such dislocations are diff!cmlt to pTOVe on account of the uniforJJi.­

ity of rock structure,· a.Jld the only evidence of recent wlcanic or chemical activity 

obael'VfJd is a small cold spring on the Miller group; which furnishes fi\n acidulated 

water, but makes no deposit of lime or gel~t1nous sUi~. ln gen~ terms, there 

are presented a vide area ot lime granite contact, with nearly ell the ltme eroded 

from the plateau, and with bUt small evidence of the penetration of the lime11tones 

by intrusiv$ dikes on a large scale. Probably the largest ot such bodies il:l t'ou,nd 

on the Miller Group .. 

The ore ,occurs either at the line o£ contact of the two rocks or in seams of 

varying site, penetrating the underlying granites !.lld it is the erl&:nsi:ve erosion 

or the l1mestones which has revealed it.., Only in a very small ntmiber ot cases 

as a.t the Little Chief, was ore found penetrating the limestones, and then it 
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aceompanied an intrusive granitia. tongue, vhich appeared to be the ore carrier, 

being largely replaced by magnetite. 

Two distinctive classes of ore are present, and their occ:mn-ence is quite dif­

ferent. We have large masses of specular or magnetic iron, as at the Pueblo, where 

it is hemetite, or at the Little Chief, where magnetite prevails, both carrying a 

modeJ:"ate tenor of copper; or outcrop.s of much smaller dimentions in which the ore 

is essentia.lly bornite, vitb oecasionnl. patches or ehal.copyr1te and green copper 

corbbnates. in the condition or sand, or disintegrated gran'\llar limestone stained 

lllith copper, Azurite is nre; chalcocite and bl~ oxide oceur sparingly, but nat­

ive copper s&f;mlS to be absent as well. as the red o~d•~ The typical ore is bol"!'l1te. 

1'bese outcrQps are scattered ill over tbe plateau, and are probably the r~na of 

mueb more extensive bodies, which were d~uQ.ed in the general erosion"' 'l'hey are 

found resting on the gran! te with no lime in the vicinity, _or associated with the 

patches of lime whieh still r~n; and their discoveq in the dense tangle 1e largely 

a matter of accident, even ~ the careful searcher. 

Many ot thes~ outcrops prove<i to be connected with a series ot more or less 

east $Ild west seamsJ penetrating the granites, some of vhieh may produce considerable 

ore when explored, but the writer saw no evid~ee of massive vein st:ructur& to SUP­

port the popular theo:r;y of a great north and south lode. T'tds idea bas probably arisen 

from the :tact that in some cases the stream hae eut a deep gorge in the' granite below 

the line o£ contact, which IJ.OV shown, with its a,ccompanying ore, as two slightq 41 ... 

vergent lines, on eithe:L" side ot the steam gorge. At one or two paints, vhere there 

are apparently dioritio intrusive masses, the lime contact stands much steeper than 

the u.aual angle, _$l),d thea{! i'orm desirable points ot expl.Ol"ation. 

from what can be seen it is, therefore, probab~ that at one tima there existed 

4 large number of masses ot iron ore, oceuwing by replacement cavities in the lime­

stone; that these ores were .leached of 4 portion of their copper contents; the lat­

ter metal being preeipi tate(! on the lowe:r ~ te contact., forming more or less ex• 

tensi ve beds ot high grade oxidized ore; $lld that the percolatio-' continued downvard 

into the granites vhere the seme had been1 suftieiently sheeted to allow of such a 

process. Tx-AC4ts of such pereolation were seen tully 200 teet below the general 1:-Em!Jl 

of the plateau. All the phenomena presented can be thus explained. That the entire 

contact was not tb.ua ennch$<1 is• howevelJ'., evidenced by the occurrence of pockets 

of simple granular magnetite• lying directly on the granite; while 1n the same 



vicUdty ma;y be tcund little bunches and stringers of bornite ib the magnet.it*', 

e.nd not far · awq good bornite illloontaminated with the magnetic ironJ but all such 

localities ~how the aetion of the ehendcal agencies, by the moditiee.tion of the 

granite surface; an4 the tor.ne.tion of epidote, lime-garnets e.nd otbez- l1Jne...iron 

minerals in ab'll1'lGanee., as well as the lzy-dration of' the mieas. fhe granite seams 

show· crystallized .q'i.UU"ts penetrating the ore. A feature which is absent .from the 

large iron masses. P'o:r the reasons just set forth, the exploration of the con-

tact beneath the large ntas$ of t.be Pueblo (the outcrop of which has a visible .area 

of 141 SOO square teet in the shape of a huge letter T) will be an interesting studT .. 

fhe wr.iter started a sha.ft in the lowast dept-ession or the outcrop in the hope or 

proVing this problt$ ~ichment with depth, but unfortunately there proved at this 

point to b$ a narrow gully filled with surf'ae& wash, although ore cropped vi thin 

10 feet on ei the:r side, and as tM.s was all trozen ground, the worj was stopped a~ 

a depth ot about 10 feet. Y•t l'llQre interesting vtill be the diseovery of some point 

where the contact can be followed 'by a tunnel into the moun:tains on the 'West, 

where the ore bodies have been protected from destruction, as, fl"Olll the presence 

of enensive iron $tailing of the surface,; at one or two po:tnt.s,. which there was 

no time to exmnine., the presence of other iron masses is possible. in the portion 

of the belt known to the writer, the best locality for sueh exploration is on the 

Anaconda Claim• whe:re the floor of the valley .is gra.n1 tic e.nd massive limestones 

ooour on the east,. wing to the gradUal depreBsion of the granite floor of the 
I 

plateau from south to north, and quite likely to the presence ot .faulting, as 

the ore at this point stands nearly vertieal; an exception to the general rule. 

While. gold aeams to be constantly present, and high. assay are said to have 

been obtained; it was not the writer's good luck to obtain more than quite moder­

ate amounts. A comparison of the bornite assqs (from lOO..lb .. samples quartered 

d.ow-n to 10 lbs.) seens to indieate thf!l pl,"esenee of sil'V$r to the extent of about 

tO$. to unit ot copper, Zinc, fU"senic, lead and antimony ar~ notably absent; 

the only oth~r tnineral present being occasional flakes of molybdeni te• whieb is 

also a cOlmllOn aecompau:tment of granitic contact in the State of Washil.\gton. fhe 

iron ores sholl about 45 per <:~nt metallic iron in a gugu.e of lime and silica, 

and such ores should produce an excellent grade of eopper. 

Th$ district is well watered. There is eltcel.lent minihg timbel:" in abundfm.ce• 

but fuel fo~ reduction purposes must be brought fro~ the outside or eonsis\ ot 
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flolo.$stic charcoal made frotli spruce titnbe:r. Labor £or awhile will probably be 

high1 owing to the difticW. ty or keeping good men, but the actual eost o£ U ving, 

vi th freight ra\es less thsn 5¢ per lb., should not be more than 25¢ per diem 

over Seattle prices. Good men on steady underground work vill probably ooirllll!lllf! 

from $4 to $5 per diem, . and outside help trom $5- to $5 .so, as the rates paid on 

the -rallroad SO; all hour for common labol"$1 ranging Up!IEJ.rd 1io 55¢ tor higher grades 

ot service. 

for SOll19 time at least b-11t little mining maehi."lery vUl be required, as l'lllloh 

ore can be collected rro-. tlle surface outcrops and the larger iron bodies are 

practically quarries, until the output has reached 100,000 tons.. It is probable 

that these lat~ will require treatment on the ground; the cleaner bornite ores can 

be hand-sorted up to SO per cent. to eOUl'lterbalance the high cost of suitable fu.U~ 

The eeason of 1900 will. probably decide most of the points $t issue. 


