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In Alaska the White Horse Copper Belt attracted & good desl of attention last
autumn and the present spring, on account of the large size of some of the minersl
outcrops, and the richness in copper of the specimens taken from & number of claims,
of which more than 200 have been located, ineluding, quite & number of the so-called
concessions, having an area of 160 acres each, Some asccount of the gensral surround-
ings and gecloglical features may therefore, interest the readers of the “mgineerfmg
and Mining Journal,® |

The writer visited the locallty in May, 1900 and again in August and September,
and made & more or less careful examination of some 40 or more locatioms, extending
some 10 miles along the belt from north to south, and the views here aré expressed
are a generalization of the information gathered at that time. It is evident that
in many cases it would be unfair to the ownsrs to ape-c.ﬁy ﬁka names of the cleims
on which certain facts vere observed, so that such references will as much as possible
be avoided, as there is no intention to boom eny particular property, or, on the
other hand, te belittle merits.

These locations lie in the Yukon Territory, a few miles to the west of White
Horse Rapids, in latitude 60; deg. 40 min. north, longitude 13,5 deg. west; and ere
accessible by rall from Skegway to White Horse or Closeleigh, as the neme appears
on the earlier meps. _

There is suéh widespread mis‘coneéption of the true conditions surrounding
mining in Alaske that it seems desireble to discuss the probabilities of successful
wining.

First of all the mind must be disebused of the ides of perpetusml smow and
glacial cold, which has obtained thyough the wide distribution of pictures of the
Chilkoot Pass, and those taken to show the difficulties of railroad construction
in winter. The region is no further north then Stockholm and St. Petersburg in
Europe, and the cold is naf greater then in many portions of Caneda and the Borth‘erh
United States, or than in Siberias, whex;; rhining has been carried on for centuries.

At Skagwey (lat.59 deg. 30 min.north) the snow line in February was 1,000 ft.
above sea level. In the region of the White Horse Mines in 1899, while the upper
lakes were yet more or less covered with ice, the country weas almost eﬁtirely free
from snow by May 20th. There is, in fact, in this latitude, no more difficulty, so
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fer as the climgte is concerned, in operating a mine et White Hersa; than in Borthern
Michigan, British Columble; and fully seven months c‘aii be counted “ox__: as available for
the necessary outdoor prepsrstions, with the admﬁage that for several of these
months operations can go forward night es well as day without artificial l’ight.

It &s truathat mach of the gravelly land is frozem to considersble depths,
but this is mot universally the ecase, and the lavs governing the cond:iticﬁ do not
seen to be well understood; but this feature is smeliorated by the denudation of
the forest and influx of sunshine and would have 1ittle weight or influence on roek
works The work on the railroed shows that in the open air end ﬁorki,ng on & i‘ai*ge
scale the cost of rock work, including explosives, rsnge from $1.40 to §2.40 per
cubic yard, or about 87¢ to $1.40 per ton. These rates are fairly spplicable to
mining at White Horse, and may serve 'aé a bagis for computation, Lebor wes 850¢
an hour, snd $1 per diem vas charged for board. The passenger rate from Skagway to
White Horse is $20, end the rate per ton on merchandise is 4¢ per pound on ton lots
of 5 tons or over, and 4 1/5¢ per pound on smaller quantities. To secure return
freight, thieh is now practically nothing, the rellroad offers a very liberal sche-
dule on ore shipments, ?;ar ore in bulk uﬁder $50 per tor gross value, $8 per ton;
under $100, $9; under $200 per ton, $11 per ton; with e reduction of $1 per ton,
when sacked, S0 far as known at present, there is no aveileble coal j.n ‘the region,
and g1l supplieez mst be brought from the outside. To the sbove rates should be
added a general average of sbout $8 per ton from the ports of Puget Smmd to
Skegway, and shbout $5 for thé return voyage. Still further to foster the mining
industry the railroed will, for the present, teke charge of ore shipments to the
outside amelters end collect transportation charges out of the returms, so that the
prospector is at no expense, except those incident to mining, sacking and delivery
to the nearest railroad atation. &o far as the writer knows no advantage has yet
been taken of t.h.ia. offer,

It is not an éasy country to axpiare.. The entire inner country below the
timber line may be described as forested, with the exception of & few open grassy
slopes, which usually face the south and east and catch the maximm of sunshine.
The timber is epruce and birch with cotiomsoods on the swampier ground, or on deep
gravel banks, through which the tree roots cen easilﬁr penetrate in sesrch of water.




Much of the region ls swampy end willow clad; and large forest arems are covered

with thick moss, not unfrequently resting on frogen ground. Forest fires have
devastated large srees, and though they have left the underiying rock surface visible,
the resulting windfalls have made traveling very leboriocus. To meke an examination
of the rock structure still more difficult, e second growth of smell spruce and
willow has fregquently sprung up in the more ancient windfalls. The rock exposures
are .cemparatively few, and to securately trace and prove an cuterep of ore is a

slow tedious operstion.

The topographicel festures sre simple, e wide river end high mountain range
running parallel to each other in a northwesterly direction, with e rolling platesu
between them, ranging from 2,300 to 2,600 feet sbove sea level. In this portion of
its course, the Yukon rim flows between sbrupt banks of gravel, sand and silt,
which rize from 150 to 250 or even 500 feet with only cccaslonsl rock outecrops.

The absence of heavy rainfall is shown by the smooth slopes of these vblufif‘s, which
stand at an angle of 40 deg. It is only the bedded sﬂts-wh;ch weather into cas-
tellated forms. On the river the rock outerops consists chiefly of the old, reddish,
course-grained basalts of the Miller canyon and White Horse Rapids, and these are
overlaid by the gravels. On resching the crest of the bluffs the pleteau, from §

to 5 miles wide, extends to the base of the mountain, with a rolling surface and

low hille, and a gentle gradient to the northward. This platesu is 1nt§raeetaﬁ by

& number of small streams (connecting numerous shallow, marshy lekes) which have

& general northwest trend, perellel to the mounteins, and while traversing wide
shallow valleys near thelr sources, snter the main river through deep V shaped
gorges. Llong, low ridges of gravel, conteining erratic boulders of the old basalis
end other rocks found only to the southward heve a similer general parallelism. &1l
these features suggest an ice-worn surface where the general motion was to the north
and west; a cross-section of which revesls & series of swampy valleys cut down to the
underlying badmck; with e morainel deposit slong each side; while between each pair
of morains we find a eomewhat higher backbore of rock. In general terms it would
secem thet &s the lce cep; which formed the immense gravel banks along the main river,
gradually thinved, the higher rock ridges finally divided the cap into a number of
perallel glacial stresms, each onme of which was emylayed' in cutting its own channel
deeper, and depositing lateral morsinesj; while the resultant streems eontimued the



process, as the imterior lskes were drained of their contents. The progress of
the latter process is besutifully shown by the numerous terraces which extend from
Bennett lake to Selkirk, at sltitudes up to 400 or 500 feet.

It is on this plateau that ore has been found in a marrow sirip following the
base of the mountain range and the western edge of the heavy gravel banks, which
cover the rocks along the river. The mountains ere essentially limestone, with
bold escerpments, resting on a granitie foundetion, which forms the flcor of the
plateau as far south ss Mount Goldenhorn, which is principally composed of erup-
tive rocks and appears to have been the scurce of the Miles Cenyon baselt, as
erratic blocks of this rock extend for some miles to the northward, gradually
diminishing in size and frequency. The older granites in this floor are cut by
nany felsitic and porphyritic dikes-, but the tangle of vegetation, moss and dead
timber mekes traeing of them for any distance impossible. It would seem that many
of them must be older than the limestones, as but few instances are found in which
they cut the latter. The best instances are at the Litﬂe Ghief Group, where derk
blue limestones contrast strongly with a 2~fool seem of felsite, and diabasie rocks
are found interbedded in crystalline lime. On the plateau the Meaiones have
been very largely removed, occurring now, as patches verying in size from e few
feet across to 600 or 700 feet in length. It will thus be seen thet the geology
is very simple., Whlle there are obscure traces of faulting in the presence of
sheeted lines, such dislocetions are difficult to prove on account of the uniform-
ity of rock structure, and the only evidence of recent volcanic or chemical activity
observed is a small cold spring on the Miller group, which furnishes an aeidulated
water, but makes no deposit of lime or gelatinous silics. In general tarms, there
are presented a wide srea of lime granite contact, with nearly all the lime eroded
from the plateau, and with but smell evidence of the penetration of the limestones
by intrusive dikes on a large scsle, Probably the largest of such bodies is found
on the Miller Group.

The ore cccurs either at the line of contact of the two rocks or in seams of
varying size, penetrsting the underlying granites and it is the extensive erosion
of the limestones which bas revealed it, Only in & very smell number of cases
as at the Little Chief, was ore found penetrating the limestones, and them it



accompanied aa intrusive grenitls tongue, which eppesred to be the ore carrler,
being lergely replaced by maegnetite. | _

| Two disiinctive elesses of ore are present, and thelr occurrence ls quite dif-
ferent, We have large masses of specular or msgnetlc iron, as at the Pueblo, where
it is hemetite, or at the Little Chief, where magnetite prevalls, both carrying a
moderate tenor of copper; or outerops of much smaller dimentions in which the ore
is essentislly bornite, with occasicnal patches of chalcopyrite and green coppsr
corbonatesy; in the condition of sand, or disintegrated granulsr limesitone stained
with copper, Azurite is rare; chalcocite and black oxlde ogceur sparingly, but nat-
ive copper seems to be sbsent as well as the red oxide. The typical ore is bornite.
These outerops are sdattersd all over the platesu, end are probably the remains of
much more extensive bodles; which were denuded in the general erosion, They are
found resting. on the granite with no lime in the vicinity, or sssocigted with ihe
patches of lime which still remain; end their discovery im ithe dense tangle is lergaly
a matter of aceident, even %o the careful searcher.

Many of these ovterops proved to be connected with & series of more or less
east and vest seams, peneirating the granites, some of which may produce considerable
ore when explored, but the writer saw po evidence of massive vein structure to sup-
port the popular theory of a great north and south lode., This idea has probably arisen
from the fact that in scme ¢ases the stream has cut a deep gorge in the granite below
the line of contact, which now shown, with its accompanying ore, as two slightly di-
vergent lines, on either side of the steem gorge. 41 one or two poinis, where there
are apperently dioritic intrusive masses, the lime contact stands much é’eeaper then
the usual angle, and these form desirable points of exploration.

From what can be seen it is, therefore, probable that at one tims there oxisted
a large rmurber of masses of iron ore, occupying by vreplacement cavities in the lime-
stone; that these ores were leached of & portion of their copper contents; the let-
ter metal being precipitated on the lower granite contact, forming more or less ex-
tensivé beds of high grade oxidized ore; and that the percolation continued downward
into the granites where the séme had been sufficiently sheetéd to ellew of such a
process. Traces of such percolaetion were seen fully 200 feet below the genmeral level
of the plateau. All the phenomens presented can be thus explained. That the entire
contact was not thus enriched is, however, evidenced by the occurrence of pockets

of simple gramilar magnetite, lying directly on the granite; while in the same
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vieinity may be found litile bunches and siringers of bornite in the magnetite,
and not far eway good bornite uncontaminated with the magnetie iron; but all such
localities show the action of the chemical agencies, by the modifieation of the ’
granite surface;, and the formetion of epidote, lime--garnéts snd other lime-iron
minersls in sbundance, es well as the hydration of the micas. The granite seams
show crystallized quarts penetmting the ore., - 4 feature which is absent from the
large iron masses. For the reasons just set forth, the exploration of the con-
tact benesth the large mass of the Pueblo (the outerop of which has & visible area
of 14,500 square feet in the shape of a huge letter T) will be an interesting study.
The writer started a shaft in the lowast depression of the outerop in the hope of
proving this problem enrichment with depth, but unfortunstely there proved at this
point to be a narrov gully filled with surface wash, although ore cropped within
10 feot on either side, and &g this was all frozen ground, the work was stopped at
a depth of sbout 10 feet. Yet more interesting will be the discovery of some point
where the contact csn be followed ly & tunnel into the mounteins on the west,
where the ore bedies have been protected from destruction, as, from the presence
of extensive iron staihing of the surfaceﬁ et one or two points, which there was
no time to examine, the presence of other iron masses is possible. In the portion
of the belt known to the writer, the bgst locality for such exploration is on the
Anaconda Claim, where the floor cf the valley is granitic end massive limestones
occur on the east, owing to the gradual depression of the granite floor of the
plateau from south to narth; and quite likely 4o the presence of faulting, as
the ore at this point stends neerly vertieal, sn exception to the genersl rule.

While gold seems to be constantly present, and high assay are ssid to have
been obtained, it was not the writer's good luek to obtain more than quite moder-
ato emounts. A comparison ef the bornite assays (from 10C-1b. samples quartered
down to 10 1bs.) seems to indicate the presence of silver to the extent of about
4+ og. to unit of copper, Zine, arsenie, lead and entimomy sre notably ebsent,
the only other mineral present being occasional flekes of molybdenite, which is
alsc a common accompaniment of grenitic contect in the State of Washington. The
iron ores show about 45 per cent metallic iron in a gangue of lime and silics,
and such ores should produce an excellent grade of copper.

The district is well watered. Therse is excellent minihg timber in abundance,

but fuel for reduction purposes must be brought from the outside or consist of



domestic chareosl made from spruce timber. Lebor for awhile will probably be

high, owing to the difficulty of keeping good mem, but the actual cost of living,
with freight rates iess than 5¢ per lb., should not be more then 25¢ per diem
over Seattle prices. Good men on steady underground work will probably command
from $4 to $5 per diem, and outside help from $% to $3.50, as the rates paid on
the railroad 304 an hour for common lebors, ranging upwerd to 56¢ for higher grades
of service.

Por some time at leaat but little mining machinery will be required, as much
ore can be collected from the surface outerops and the larger iron bodies are
practically quarries, until the cutput has reached 100,000 tons., It is probable
thet these latter will require treatment on the ground; the cleaner bornite ores can
be bande-sorted up to 30 per cent, to counterbalance the high cost of sultable fuel,
The season of 1800 will probably decide most of the peints at issue.



