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Geodetic Survey, and the course of the great Yukon River, compar-
able in size to the Mississippi, was determined by the Western Union
Telegraph Company’s expedition in 1867 and by an expedition in
1869 under Lieut. C. W. Raymond, of the United States Engineers.
‘What other information has been obtained with regard to the interior
is derived from route and sketch maps made from time to time by
individual explorers, who generally followed the valleys of the larger
streams. Vast tracts of mountain land between these streams are yet
practically unknown. Hence the accompanying map, which is a copy
of part of Chart T of the Coast Survey, in which have been embodied
some details derived from maps of special localities, makes no attempt
to show the general distribution of the mountain ranges in the
interior, but confines itself to a delineation of the courses of the known
streams. In some cases even these tracings of stream courses are
known to be inaccurate, but until a general survey of the interior is
made it will be impossible to correct them.

Ketchum and Lebarge, of the Western Union telegraph expedition,
were apparently the first white men to traverse the entire length of
the Yukon River. They traveled on ice and snow from St. Michael
to Fort Yukon in the winter of 1866-67, and in the following summer
made their way to Fort Selkirk and back, joining on their return
W. H. Dall, who had charge of the scientific work of the expedition,
and who, with Frederick Whymper, had ascended to that point by
water. In later yearsscientific explorations of the interior have been
made by members of the Canadian and of the United States geolog-
ical surveys. In 1887 Dawson and McConnell, of the Canadian
Survey, ascended the Stikine to the Liard, the former going north-
westward by the Frances and Pelly to Fort Selkirk, the latter
descending the Liard to the Mackenzie and the following season
crossing from the Mackenzie to Fort Yukon by the Porcupine River
and ascending the Yukon to its southwestern sources. William
Ogilvie, of the same corps, entered the Yukon district in 1887 and
has been there most of the time since, engaged in route and boundary
surveys. In 1889 I. C. Russell, of the United States Geological
Survey, in company with a boundary party of the Coast Survey,
ascended the Yukon River from its mouth to the head of boat navi-
gation, coming out over the Chilkoot Pass. In 1891 C. W. Hayes, of
the United States Geological Survey, accompanied Schwatka’s expe-
dition up the White, across Scolai Pass, and down the Copper River.
In the summer of 1895 G. F. Becker and W. H. Dall, under orders of
the Director of the United States Geological Survey, made examina-
tions of the coastal regions with reference to gold and coal; and in
1896 J. E. Spurr, assisted by H. B. Goodrich and F. C. Schrader,
made a reconnaissance of the gold-bearing rocks of the Yukon dis-
trict.
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evidence of previous occupation by glaciers. In some cases, as at
Glacier Bay, enormous living glaciers are found at their head. The
islands themselves are steep-sided and rise to an average elevation of
2,500 feet. On the seaward side of Baranof Island, one of the outer
tier, on which Sitka is situated, is a volcanic crater, called Mount
Edgecumb, 2,855 feet high. Further northwestward, forming part
of the same mountain-line, the St. Elias Range, which follows the
immediate coast, contains many high mountains and culminates to
the north in Mount St. Elias at an elevation of 18,024 feet. Mount
Logan, further inland, is supposed to be still higher, and explorers
report that far in the interior, between Copper River and the Lower
Yukon, there is a group of mountains, extending in the same general
direction, of equal or perhaps even greater elevation, the highest
point of which has been designated Mount McKinley.

RIVERS.

The rivers entering into the waters of the Alexander Archipelago
are generally short, and only two, the Stikine and the Taku, are
known to head beyond the crest of the mountains immediately adjoin- .
ing the coast. The Chilkat River is a considerable and rapid stream
entering the head of Lynn Canal from the northwest; it is probably
less than 100 miles in length. The next river northward is the
Alsek, about which little is known, but it is supposed to head on
the east side of the St. Elias Range, in the vicinity of Mount Logan.

Copper River is a larger stream than any of those thus far men-
tioned, and heads in a mountainous country, little known, except by
the Indians, who have a village above the canyon which extends
northward from its mouth. Rolled masses of native copper, of which
their knives were made, were obtained somewhere in this region. A
northwestern branch of this stream is said to head between the
Sushitna and the Tanana rivers, possibly in the lake which on the
map is represented as being drained by the Sushitna. The Sushitna
also is an important stream, emptying into the head of Cook Inlet,
very wide and difficult of navigation near its mouth owing to the
great rise and fall of the tide. Its sources are in a high mountainous
region, a main northwestern branch being supposed to head near
Mount Mc¢Kinley.

The next large river, the Kuskokwim, is the second largest in the
Territory, its length being estimated at 500 to 600 miles. It drains a
high mountainous region difficult of access. The Russians ascended
it in boats as far as the Redoubt Kolmakof or crossed from the Yukon
by a portage near Oknagamut. The currents of the lower stream are
rapid. A winter route was also used from Fort Alexander up the
Nushagak and down the Chulitna; in summer the morasses along
this route may not be passable.
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many channels with low wooded islands between, the whole covering
a width said to reach 10 miles in places. Dry spruce is practically
the only fuel available for steamers along the Yukon, and the supply
is limited and difficult to obtain. Although the river is frozen up
during eight months of the year, from October to June, its importance
as a means of transporting supplies can hardly be overestimated. In
the early years, when the connection between the upper and lower
portions of the river was not absolutely known, the Hudson Bay fur
traders were in the habit of taking their peltry from Fort Selkirk
down to the mouth of the Porcupine and up that stream to the Mac-
kenzie, preferring to make this long and circuitous journey rather
than encounter the difficulties of a more direct route across the moun-
tains to the eastward.

CLIMATIC CONDITIONS.

From the point of view of climatic conditions Alaska may be divided
into three provinces: the southeastern coast strip, the Aleutian region,
and the interior or Yukon region. In the former there is an abun-
dant rainfall and a temperate climate. The rainfall at Sitka is 60 to
95 inches per annum, and the mean annual temperature is 42°, the
average in winter being 31° and in summer 55°, a very narrow range.
In the interior the climate is arid and the ranges of temperature are
consequently wide. The Aleutian district presents various means
between these extremes. The rainfall of the Yukon district has been
given, necessarily from very imperfect data, as 13 inches. The tem-
perature is known to have been 112° in the shade at Fort Yukon in
the summer, and 68° below zero in winter, as extremes, but averages
have not yet been obtained by continuous series of observations. The
rivers, being fed mainly by melting snow and ice, are very high in
early summer, and fall during the rest of the year, at times with great
rapidity. The cold, being dry, is not necessarily difficult to bear for
well-clothed and robust men. Fur clothing and loose non-conducting
foot-wear are desirable for winter travel. Indian snowshoes are pref-
crable to the Norwegian. The most favorable months for traveling
are March and April. In May the snow is wet and travel is heavy,
and mosquitoes begin to appear. During the summer these swarm in
clouds and render life almost unbearable. They are the most hardy
specimens of the tribe, and during their brief season a brisk wind
furnishes the only relief. Their activity often extends late into
frosty nights. Some protection in the form of face-covering and
leather gloves is an absolute necessity. The Indians smear their faces
with 2 mixture of grease and charcoal, and paddle with a smudge on
a square of turf in the how of the canoe.

As a result of climatic conditions the coastal regions support a most
luxuriant forest growth, comparable to that of western Oregon and
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Washington. This extends westward as far as Kadiak Island, and
then suddenly stops, the region west of that being practically treeless.
Going into the interior from the coast, one reaches the upper limit of
timber growth, or the timber-line, as it is popularly called, at 2,300
to 2,500 feet elevation. Within the arid region there is no dense
forest growth. Trees grow along the valleys of the principal streams,
but the species are generally different from the coast growths and of
inferior quality for timber. The rock surface to a considerable height
on the mountain slopes is covered with a dense blanket of moss,
beneath which the soil is permanently frozen, thawing only for a few
feet downward in the summer months. The actual depth of frozen
ground has not yet been determined, but there is reason to believe
that it is as much as 100 feet. Such ground can not be broken by
explosives, which simply tear a small hole without shattering the
surrounding mass to any considerable extent. Thus far fire, as it
was used by ancient miners before the introduction of gunpowder,
has proved the most effectual agent in mining.

The following table gives temperature observations, in Fahrenheit
degrees, made by Ogilvie’s party at the town of Fortymile during the
year December, 1895, to November, 1896.

T
Dec. Sep. ) Oct. | Nov.

Jan. | Feb. Mar.‘,[Apr. May |June | July | Aug.

880 | -bo| 800 | 330 | gro| 50| 10380
490 | 620 | 800 | 810 | 760 | 63°| 510 | @20

Lowest temperature.. | ~55° | -68° | -64° | -87°

Highest temperature . 6° 60 | 320 | 40°
| !
Ice in Fortymile RIver broke Up..........cci civnitriiiieiii e iiaeanes May 11, 1896.
Icein Yukon River broKe UP...........ouie turiiiiiii e e e May 17, 1896,
and ran thickly until............ .. ... ... i ...May 23, 1896,
Ice formed on the Yukon. .........oovieniiniieieiiiaes e ...Sept. 28, 1896,
Nov. 5, 1890.

and broke again, and finally set.... .................. ...l

ROUTES TO KLONDIKE.

The following routes to the Klondike gold fields have come into
general notice, and some are already in practical use:

Yukon or all-water route.

Skagway or White Pass route.

Dyea or Chilkoot Pass route.

Dalton or Chilkat Pass route.

Stikine route.

Taku route.

Edmonton route.

Copper River route.
The Yukon or all-water route.—This route is by ocean steamer from

Seattle or San Francisco to St. Michael, near the mouth of the Yukon;
thence by river steamboat up the Yukon to Dawson. The length of
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this route is about 4,000 miles, it being nearly 2,700 from Seattle to
St. Michael and about 1,300 up the Yukon to Dawson. Those taking
this route should aim to leave St. Michael early in July, in order to
avoid the delays in upstream progress caused by sandbars at low
stages of water later in the season. The time from Seattle to St.
Michael is about twenty days, and that from St. Michael to Dawson
the same, making about forty days for the trip. Under favorable
weather and circumstances it may be made in less time. The usual
first-class fare is about $150. Though this route is the one over which
commercial companies operating in the Yukon country transport their
goods, it is seldom used by miners who wish to enter in the spring,
since at that season it takes several weeks longer to make the trip by
this route than it does to make it by some of the trails mentioned
below. It is, however, highly advantageous for persons unfitted to
rough it on the trails.

The Skagway or White Pass route—From Seattle to Skagway, a dis-
tance of 1,115 miles, the route is by ocean steamer northward along the
coast, and finally up Lynn Canal. It is practically a still-water route,
being protected from the swells of the ocean by an almost continuous
barrier of densely wooded islands. The trip requires about three and
one-half days. The first-class rate is quoted at $50; freight, $13 a
ton. Skagway is located on the east side of Dyea Inlet, a branch of
Lynn Canal. Its population, which is much increased by people who
have been unable to get across the trail, is said to be about 8,000.
Dyea is situated 4 miles north of Skagway, west of the mouth of Dyea
River and at the head of Dyea Inlet. The rise and fall of the tide in
this inlet is about 24 feet. At Skagway steamers find good anchorage
within half a mile of the beach, to which freight is taken in lighters
at high tide, which are unloaded when the tide recedes. Several
newly built wharves are said to be now in practical use, and the
facilities for landing cargoes are greatly superior to those at Dyea.
From Skagway the trail leads northeastward up the valley of the
Skagway River, crossing the mountains at White Pass and running
thence northward to the head of Lake Bennett, whose waters flow into
the Yukon. The summit of White Pass is 2,400 feet above sea-level,
and its distance from Skagway is 18 miles. For the first 4 or 5 miles
there is a good wagon road, which crosses the river several times by
ford. At high stages of water, however, freight must be packed
across on foot bridges. Beyond this are long stretches of very miry
and rocky ground, where a loaded man will sink knee-deep in the
mud. There are also several steep and rough ascents, of which Por-
cupine Hill is the sharpest. The last 2 miles before reaching the
summit is a steady, hard ¢limb, but presents no cliffs or precipices.
Many horses have been killed or have died on this trail. Seventy-
five to 100 pounds make a good load for the ordinary packer. From
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from mud, and traveling is not difficult, though in places the ground
is covered with bowlders. From Scales to the summit of the pass the
ground rises 1,000 feet in a distance of about half a mile, and masses
of broken rock or talus make the climb very difficult, and impossi-
ble for pack animals. The building of an aerial or wire tramway,
with buckets carrying 400 pounds of freight, has been contemplated
for this portion of the route. From the summit of Chilkoot Pass to
Lake Lindeman, a distance of 15% miles, the trail descends first very
steeply to a small lake called Crater Lake, and thence more gradually
along the drainageway of a chain of lakes known as Long, Canyon,
and Deep lakes, which are connected with one another and finally with
Lake Lindeman by small streams. Till late in spring the whole of
this drainageway is frozen over, and one travels from the summit to
Lake Lindeman by sled. On either side of the pass, especially on the
south, snow sometimes accumulates to a depth of 50 or 60 feet, form-
ing a sort of névé of limited extent. Late in the season, when the
drainage is open, a ferry sometimes plies on Long Lake, a distance
of 4 miles. The rate for packing from Dyea to Lake Lindeman is
40 cents a pound, and rates are proportional for intermediate points.
‘When the ice has broken up, Lake Lindeman may be traversed by
ferry, a distance of 44 miles, at $2 a passenger. From the foot of
Lake Lindeman there is portage past the rapids to the head of Lake
Bennett, where the Dyea and Skagway trails meet.

From the head of Lake Bennett to Dawson, 548 miles, there is a
continuous waterway through lakes and rivers, which may be fol-
lowed in summer by boat and in winter on the ice. Long stretches
are navigable by light-draught steamers. Boats may be procured
or built at the head of the lake, but in some respects the most advan-
tageous method is to start early enough to travel on the ice as far
a8 the foot of Lake Lebarge, where timber for boat-building is
abundant, as in this way the dangerous passage of the White Horse
Rapids is avoided. TLake Bennett is 26 miles in length, narrow and
canyon-like in form, and deep at the lower end. Fifteen miles below
the bend, where the southwest arm comes in, strong winds often pre-
vail, producing a rough sea that is dangerous for boats, and parties
are often storm-bound there for several days. A sluggish stream 2%
miles long and often not more than 3 feet deep, known as Caribou
Crossing, extends from the foot of Lake Bennett to Tagish Lake.
Thence there is clear sailing 19 miles down Tagish Lake and 5 miles
along a river deep enough for ordinary river steamers to Marsh or
Mud Lake. The Canadian customs officers and mounted police are
stationed on this river 1} miles below Tagish Lake. Marsh Lake is
19 miles long and empties into Fiftymile River, whose current aver-
ages 3 to 4 miles an hour. About 25 miles down, the river enters
Miles Canyon, a chasm about 100 feet wide and five-eighths of a mile
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Dalton or Chilkat Pass route.—This is an overland route following a
direct course, more or less independent of waterways, from the head
of Chilkat Inlet to Fort Selkirk. It has been used by J. Dalton, a
trader, for some time as a pack-train route and for driving in cattle.
But little is definitely known of its geography. It ascends first the
Chilkat and Klahoela rivers, crossing the pass in 45 miles at an ele-
vation of 3,000 feet and thence descending into the drainage of the
Tahkeena River at Lake Arkell. From Lake Arkell the trail is said
to pass over an undulating plain, well timbered in the valleys and
with grass on the slopes. The distances from the head of the inlet
are given as 75 miles to the watershed and 100 miles to Dalton’s
trading-post. From there to the Pelly the distance is 200 miles, or
300 miles in all to the Pelly, and 350 to 400 to Fort Selkirk.

The Stikine route.—By this route one travels by boat from Fort
‘Wrangell 150 miles up the Stikine River to Telegraph Creek, and
thence, a little to the west of north, 150 miles to the head of Teslin
Lake. The ascent of the Stikine River is tedious and sometimes
dangerous, the current being swift and rapids numerous. It is, how-
ever, the route that was followed in former days by miners going to
the Cassiar district. From Telegraph Creek to Teslin Lake the trail
i said to pass through a gently undulating and well-timbered country
which presents no obstacles to the building of a railroad. Lake
Teslin is said to be about 80 miles long and bounded on both sides by
high mountains. From its foot down to the Lewes runs the Teslin
(or IMootalinqua) River, which is navigable except for two small
rapids, one near its head, the other further down. In its lower course
the Teslin spreads out into many channels, occupying a total width
of 2 or more miles. This route appears promising, but is as yet only
prospective.

The Taku route.—This route ascends the Taku Inlet and River and
crosses directly to Lake Teslin or Aklen, a distance of 185 miles from
Juneau. Thence it is identical with the Stikine route. By this route
one travels by steamer from Juneau 18 miles up the Taku Inlet to the
foot of a large glacier, which is often very dangerous to boats, even at
a distance of several miles, by reason of the ice masses that break off
from it; then by boat 60 miles up the Taku River to the head of
canoe navigation. The portage which follows is for the first 20 miles
through the canyon-like valley of an eastern branch, then for 50 miles
in broad valleys of the upper Taku, 3,500 to 5,000 feet above sea-level.
For the last 15 miles the route is in the densely wooded valleys of
Teslin Lake, among many small ponds. This route is said to be not
impracticable for a railroad, and a charter for one has already been
granted by the Canadian Government. Its merits, however, have not
yet been thoroughly tested. Both this and the Stikine route have the
undoubted advantage of avoiding the dangerous White Horse Rapids.
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GEOLOGICAL SKETCH.

In mining for gold man reverses the order of the natural processes
which have produced such concentrations of this and other metals in
the earth’s crust as can be worked by him at a profit. In the solid
rocks the useful metals were first concentrated in interstitial spaces,
generally cracks or fissures, where they filled the vacant spaces and
sometimes impregnated or replaced to a certain extent the adjoining
rock. Such concentrations constitute original ore deposits. In these
the metallic minerals are generally accompanied by some earthy min-
erals; and as, in the case of gold deposits, this earthy mineral is nearly
always quartz and the most common place of deposit is a vein or
fissure, the term quartz vein has come to be almost universally used
among mining men to designate original deposits of gold-bearing ores,
even when the spaces filled were not strictly fissure veins. This
generic use of the term quartz vein will be followed in the succeeding
pages.

In the ordinary processes of nature, after rocks have been formed
and consolidated they are folded, crushed, and lifted up into mountain
ranges, and then worn down and distintegrated by cold, heat, rain,
and other destructive agencies, and finally transported by running
water and rearranged and distributed in river valleys or on beaches.
During this transportation and rearrangement the heavy particles in
the detrital material, or gravels, naturally settle to the bottom in the
valleys or on the beaches ; hence, where these detrital materials come
from the wearing down of rocks containing gold deposits there results
a concentration of the gold at favorable points, and a later class of
deposit is formed, which is called by the generic name placer.

In placer deposits, where nature has already done part of the work
of separating the gold from its matrix, man finds the readiest remuner-
ation for his labor, but in searching for deposits of this character he
must be guided by such knowledge as is attainable with regard to the
source of the concentrated gold. Although very finely divided gold
may be transported long distances in the sands of large rivers and may
settle in considerable quantities at favorable localities, the coarser
gold, which yields the greatest remuneration, is rarely carried far;
hence the richest deposits must be sought near the source of the gold.
In the following statement of what is known with regard to the eco-
nomic resources of Alaska, therefore, there will first be given such
ideas as may be deduced from the incomplete observations that have
been made in this vast region with regard to its geological structure
and the probable position and extent of the rocks containing the
original deposits of gold, and then a description of its various forms
of placer deposits.
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places it cuts down through these and exposes older rocks forming
parts of partially submerged mountain ranges, as the so-called Lower
Ramparts.

Little is known of the structure of the coastal region beyond the
immediate coast-line except the narrow strip of territory known as
Southeastern Alaska. The mountainous islands of the Alexander
Archipelago are supposed to constitute part of the range which cul-
minates in Mount St. Elias and beyond splits into two ranges, one
trending westward with the bend of the coast, the other continuing in
a northwesterly direction and probably forming the southern water-
shed of the Tanana River. The Coast Range proper is a broad elevated
belt with many scattered peaks, but not differentiated into continuous
ranges. Oceanward it presents an abrupt, rugged front, cut by fiord-
like valleys. To the east is a plateau-like region which descends
gradually to the north from an elevation of 5,000 feet in the upper
lake region to 3,000 feet in the lower Lewes and Pelly river valleys.
The river Valleys in this stretch often lie 2,000 to 2,500 feet below the
general plateau level.

The coastal belt of southeastern Alaska and westward to Kadiak
Island has the abundant precipitation and consequent luxuriant forest
growth which characterize the northwest coast regions as far south as
Puget Sound, and hence the rock surface is deeply covered and the
underlying rocks are decayed so as to make prospecting extremely
laborious. But west of Kadiak Island, along the coast, there is no
timber.

In the interior region the precipitation is comparatively slight, and
considerable portions are above or north of the limits of timber
growth. The precipitation is, however, chietly in the form of snow,
and the soil is frozen for a large portion of the year, so that there is
comparatively little rock decay. Where there is no timber the
surface is generally covered with an abundant growth of moss. This,
wherever the surface material is sufficiently compact to become
impervious to water by freezing, produces large areas of swampy
tracts, even on sloping ground, which, except in the glaciated regions
or when cut through by large streams, obscure the rock surface and
render difficult the work of the prospector.

It is not perhaps generally known that the theory of an arctic ice
sheet extending outward from the polar regions has been proved by
investigations of recent years to be fallacious. Many persons, includ-
ing some who might be supposed to speak with scientific authority,
have committed the error of ascribing to the placer deposits of the
Yukon a glacial origin. It is now known that the great continental
glaciers of former times spread out in every direction from certain
elevated regions peculiarly subject to great accumulations of ice and
snow, and that one such centered in the mountains of British Columbia
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group, still further west, gold occurs in eruptive andesites of Tertiary
age, and several mines have been opened on these deposits, the most
important of which is the Apollo, one of the most successful in the
province, As the Alaska Peninsula and the Aleutian Islands are
largely made up of recent eruptive rocks, this is an important indi-
cation, showing the possibility of the occurrence of valuable deposits
in such rocks. Some mining and prospecting has already been done
on the island of Unalaska, at the extreme point of the peninsula.

INTERIOR REGION.

In the Yukon Basin the gold, so far as known at present, is derived
from a much older series of rocks, for the gold-bearing slates of the
coastal region have not yet been recognized there. While the exact
age of these gold-bearing rocks has not yet been determined, they are
known to be older than the limestones supposed to represent the
Carboniferous and Devonian formations of the cordilleran system ;
hence they are probably pre-Paleozoic, and in part are possibly as old
as the Archean. The grounds for assuming this derivation are that
these rocks contain abundant auriferous quartz veins, and that the
richest placers thus far discovered are 8o situated that they must have
been derived from them. These rocks are classified by Spurr as
follows, commencing at the base :

Basal gramite-schist.—This, so far as known, is the fundamental rock
formation of the region. The granite has characteristically a some-
what schistose or gneissic structure, thus showing evidence of having
been subjected to dynamic action or intense compression, and it may
pass into a gneiss, or even a mica-schist, where this action has been
most energetic. On the other hand, it is sometimes massive, showing
no parallel structure planes, and then is with difficulty distinguishable
from the massive younger granites, which are also of frequent occur-
rence in the region in the form of dikes and intrusive masses cutting
across older rocks. As distinguished from the granites of the coastal
region, which are intrusive, these older granites are generally of
reddish color and crumbly nature, while the later ones are dark gray
from the abundance of hornblende as a constituent mineral.

Birch Oreek series.—Resting upon the fundamental granite is a series
of rocks, roughly estimated as possibly 25,000 feet in thickness, named
the Birch Creek series, from the place of their typical occurrence.
They consist mainly of quartzitie rocks, generally thin bedded or
schistose, so that they pass into mica-schists ; in some places they
contain carbonaceous matter and develop graphitic schists. There are
also bands which probably originated as intrusive rocks but which by
compression have become schistose like the other members. These
rocks have abundant quartz veins ; they are generally parallel to the
schistosity or bedding, small, and not persistent, but some cross the
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the Rampart series. In the beds of this series have been found fossils
of Carboniferous age and plants of Devonian aspect. '

Mission Creek series.—Later than the Tahkandit series, but, like it,
not very well defined, is the Mission Creek series, consisting of shales
and thin-bedded limestones with gray sandstones. Locally there are
thin beds of impure lignite and at the base a conglomerate (‘‘cement
rock’’ of the miners) containing pebbles not completely rounded
derived from older rocks in the neighborhood, which sometimes car-
ries gold., The beds of this series are sometimes altered and sharply
upturned and folded, but generally have a rather fresh appearance.
In the neighborhood of shear zones they are impregnated with pyrite
and carry small quartz veins. The limited exploration of these rocks
has developed no important deposits of mineral, The age of the beds
i8 a8 yet uncertain, but they are in part as late as Cretaceous.

Kenai series.—Next above the Mission Creek rocks, and not always
readily distinguishable from them, is a great thickness of rather
loosely consolidated conglomerates, shales, and sandstones, generally
greenish in color, which are the coal-bearing rocks of the region; they
everywhere contain plant remains, and rest unconformably upon the
older rocks. They have, however, been folded to a certain extent,
and stand upturned at angles of 20° to 60°. They are supposed to be
of Eocene Tertiary age.

Later Tertiary beds.—Other and more recent Tertiary beds have
been observed, generally in the more open country of the Lower Yukon,
which have little economic importance, though they sometimes con-
tain thin lignitic seams. They are variously known from the localities
where they have been observed, as the Nulato sandstones and the
Twelvemile and Porcupine beds, the two last named being assumed to
belong to the same series.

The more recent formations, silts and gravels, will be considered
under the heading ‘¢ Detrital or placer deposits.”’

DISTRIBUTION OF GOLD-BEARING ROCK FORMATIONS.

The most definite facts with regard to the occurrence of the gold-
bearing formations, the Birch Creek, Fortymile, and Rampart series
described above, were obtained by the reconnaissance made by mem-
bers of the United States Geological Survey in the summer of 1896,
under the charge of J. E. Spurr, in the American portion of the
Yukon district, and the exposures of these rocks as shown on the
maps of his report have been indicated in colors on the accompanying
map. Data gathered by earlier geologists, notably those of the
Canadian Survey and of C. W. Hayes and I. C. Russell of the United
States Geological Survey, have provided suggestions as to the extent
of these rocks in outside areas,’but the reader need only bear in mind
the enormous area, the difficulties of exploration, and the want of
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Tertiary conglomerates. From the mouth of the Tanana up to Fort
Hamlin, at the lower end of the Yukon Flats, the river runs in a
canyon-like channel, known as the Lower Ramparts, cut through a
low range of mountaing which congist principally of the dark greenish
and reddish rocks of the Rampart series, except where these are
buried under Tertiary conglomerates. The latter rocks occur imme-
diately above the exposures of Fortymile rocks, and again from
Mynook Creek up beyond the mouth of Hess Creek. Higher up on
these streams the Rampart rocks come to the surface, and the Forty-
mile rocks are supposed to be uncovered at their very heads. Between
the two areas of Tertiary rocks the Rampart rocks occupy a belt 15 to
20 miles wide along the river, and are cut by great dikes of intrusive
granite.

From Fort Hamlin up to near Circle City, a distance, neglecting
curves, of about 200 miles, the river flows through a perfectly flat
region covered by fine silts and gravels, known as the Yukon Flats,
in which no outcrops of solid rock have been observed. In the Birch
Creek district, around the headwaters of Birch Creek and southwest
of Circle City, the Birch Creek series occupy a broad area; their
general strike is east and west, curving at either end to the northward,
and the prevailing dip is between 5° and 30° to the south. There is,
however, evidence of a northern dip as well, and the Fortymile schists
and marbles rest upon them along the trail to Circle City. Marbles,
probably belonging to the Fortymile series, are also reported in the
hills between Birch Creek and the Tanana to the southward.

At the crossing of Birch Creek by the trail from Circle City, and
along the Yukon River for 30 or 40 miles above the Yukon Flats,
rocks with the characteristic dark coloring of the Rampart series are
exposed. From these up to the mouth of Mission Creek rocks of the
Tahkandit, Mission Creek, and Kenai series occupy the banks of the
river. On Mission Creek itself only these later formations are found,
but the gold in the gravels is supposed to come from the conglomer-
ates (‘‘cement rock ’) of the Mission Creek series, which contain peb-
bles of the older rocks. On American Creek, the main branch of
Mission Creek which comes in from the south, the dark rocks, shales,
limestones, and tuffaceous beds which form the bed-rock are supposed
to belong to the Rampart series, which also occur along the Yukon
River from 5 to 10 miles above Mission Creek to within 25 miles of
the mouth of Fortymile Creek. Above this to some distance above
Fortymile Creek the river runs in beds of the Mission Creek series.

It is in the Fortymile district and the adjoining mining district on
tributaries of Sixtymile Creek that the relations of the different gold-
bearing series are best seen, Here there is an east-west axis or back-
bone running parallel to the upper part of Fortymile Creek and along
the divide between it and Sixtymile Creek, with quartzite-schists of
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a general greenish color, made up largely of altered volcanic rocks,
which would answer to the description of the Rampart series. Similar
rocks were also noted at various points on the Lewes above its junction
with the Pelly, notably in the Seminow Hills near the Big Salmon
River, which may represent the development of the Rampart series on
the south flanks of the crystalline belt.

DETRITAL OR PLACER DEPOSITS.
FOSSIL PLACERS.

Intermediate between detrital materials of the present surface and
original deposits in rock-in-place are conglomerate or cement beds,
derived from older rocks, but subsequently hardened into a rock mass.
These deposits, where gold-bearing, are generally known as fossil
placers. The cement beds of the Black Hills of Wyoming and the
“banket’’ reefs of the Transvaal are prominent types of such deposits.

Similar formations have been noted in the Yukon district, but more
study must be given them before one can judge whether they are
likely to prove of great economic importance. Basal conglomerates
derived from the wearing down of the older rocks occur in the Mission
Creek and also in the Kenai series. On Napoleon Creek in the Forty-
mile district a coarse basal conglomerate referred to the former series
consists of materials derived from the Birch Creek, Fortymile, and
Rampart series. It dips steeply up the valley, and gravels of the
stream that cuts across it are barren above and rich in placer gold
below it, showing that the gold is derived from this bed.

Steeply dipping conglomerates, thought to belong to the Kenai and
containing abundant pebbles of rolled quartz and other rocks, occur
at the richest portion of the Koyukuk Valley, about 300 miles above
its mouth, and the gold there obtained is supposed to be derived in
great measure from them.

RECENT PLACERS.

tecent placer deposits may be divided into beach gravels and stream
gravels, and the latter may be formed as deposits either from ancient
or from modern streams.

BEACH GRAVELS.

Auriferous sands have long been known to exist along the California
coast, and are found to be quite extensively developed along the coast
of Alaska, as has already been briefly indicated. So far as known,
such placers have not yet been worked at a profit to any considerable
extent, on account of their want of permanence. A sudden storm may
so shift the sandbars in which the gold is found as to render futile a
great part of the labor already done in preparing to work them.
Fossil placers are in most cases beach deposits, for deposits of any






30 MAP OF ALASKA, WITH DESCRIPTIVE TEXT.

and evidently above the level of overflow in the present condition
of the river. Similar flats, but of more moderate dimensions, occur
along the Yukon between Fort Hamlin and Mynook Creek, at the
mouth of the Tanana and for some distance up the valley of the latter
stream, for 35 miles above the mouth of the Koyukuk River, and at
various points below this river down to the Yukon delta. These silts
contain abundant driftwood, and sometimes standing trees buried in
place; also shells of living species ; and in silt deposits above the con-
glomerates of the Palisades, 35 miles below the mouth of the Tanana,
parts of the skeletons of mammoths and other animals have been
found mixed with driftwood. The sgilts are also found in the lake
valleys and broader river valleys of the upper tributaries of the
Yukon, even within the region of glaciation. Here they are above
the till or bowlder-clay, which is the characteristic base deposit in a
glaciated country, and are hence assumed to have originated since
the retreat of the continental glacier and to be made up largely of the
fine rock material ground up by that glacier. The fineness of their
material suggests that they must have been deposited in quiet water,
either lakes or very sluggishly moving streams; the more rapidly
moving streams of the present day are mostly cutting down and
carrying away, except on the Yukon delta. In such deposits the gold
that is brought down would be in the finest state of division and so
generally disseminated as not to be likely to form workable placers.
The stream gravels in the Upper Yukon are found to be more recent
than these silts, and rest upon them.

Gravel terraces.—The gravels of a modern stream are not necessarily
confined to the present bottom of its valley, for, as is well known, the
stream is cutting down its bed and reaching a lower level from year
to year; moreover, in the existing bottom its ordinary water channel,
in which the cutting is done, is constantly changing from side to side.
At high stages of water the stream may fill the entire valley, bringing
down in its rapid course more material than it can carry away, and
when it dwindles again to a comparatively narrow stream it leaves
benches or bars of coarser material on either side, which in the course
of its subsequent meandering it does not completely remove, Thus
there are often found on the sides of the valley, sometimes at consid-
erable heights above the present bottom, gravel benches or terraces
which are relics of such flood-plain deposits, left there in high stages
of the river, and when the valley bottom stood at about that level.
Such gravel terraces are quite common along the Upper Yukon and
its various tributaries, sometimes standing several hundred feet above
the present stream. Where not too high the terrace gravels often
yield gold in paying quantities; but the quantity of this gold will
necessarily be dependent, first, upon the gold-bearing quality of the
rocks from which they were derived, and, second, upon the distance
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Gulch gravels.—Coarse gold can not, under ordinary circumstances,
be carried very far by running water; hence it is in the gulches that
the rich deposits of coarse gold are ordinarily found, and in the side
gulches that it is generally the coarsest, as in them the gravel is
nearest its source. It is not always actually running water that has
concentrated the gold; the metal is so much heavier than rock material
that a relatively slight disturbance of loose material, if continued
long enough, will result in settling most of the large particles at or
near the bed-rocks, Still, that running water is the most important
factor in the concentration of gold is shown by the fact that this concen-
tration is greatly dependent on the nature of the bed-rock ; where this
presents a rough, ragged surface, especially where ridge-like protru-
gions run across the stream, like the riffles in a sluice box, the gold is
more readily caught and the gravels resting in it are much richer
than where the surface is smooth, even, and without many cracks.
Thus the experienced miner knows that where there is a narrow dike
of harder rock, or, still better, a series of hard schistose rocks standing
on edge that cross the gulch in which he is working, he is liable to
find the richest concentration of gold, and that in the latter case it
may even settle down into the cracks of the bed-rock for several feet.
The lowest channel does not necessarily correspond with that of the
present stream, since the latter, as already noted, is frequently chang-
ing its course within the material accumulated in the long years
during which it has been flowing, and it may have been pushed to
one gide or the other of the valley by landslides. The actual pay dirt
is generally confined within comparatively few feet of the bed-rock.
Sometimes the miner finds what he calls a false bed-rock, which is
generally a clayey seam that marks some special stage in the history
of the stream. The amount or depth of gravel in the bottom of a
gulch or valley is dependent on its size and shape, and the experienced
eye can estimate approximately what it is by mentally carrying down
the outlines of the rock surface on either side of the valley to a
meeting under the gentler-sloping valley bottom. It isalso, naturally,
much thinner near the head of a gulch, and in this region, where
these heads are frequently occupied by glaciers or bodies of perennial
ice and snow, they generally have a rounded, amphitheater-like shape,
the breaking down of the rock oceurring mainly at its contact with
the ice. In the great diurnal changes of temperature of the short
summer months of this region the water seeping into rock cracks by
day is frozen at night, and by its expansion pries off fragments from
the cliffs. The material thus loosened gradually slips down; but, as
a rule, not until it has been moved for a considerable distance, ordi-
narily some miles down the valley, is the gold thoroughly settled to
the bottom along the bed-rock surface.

The general character of the gravel, and of the gold itself in the
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of quartz. The gravels rest, as a rule, directly on the schist, though
in some cases, as on Harrison and Eagle creeks in the Birch Creek
district, there is clay beneath the gravels, and the gold as a rule does
not, extend into the bed-rock but occurs chiefly at the top of the clay.
Generally, however, the schist is rotted and reddened from oxidation
for a few inches to several feet below the surface, and in this part the
gold has settled into the cracks and joints. The pay gravels lie mostly
next the bed-rock, in an average thickness of perhaps 2 feet, though
sometimes up to 10 feet, while the overlying gravels average 8 or 10
feet, with a maximum of 25 feet. In the gravels the schist is in quite
large, flat fragments, and the quartz is in bowlders of varying size.
The schist fragments lie flat, and are mixed with sand, showing that
the sorting action of running water has not been carried far. In the
concentrates from the sluice boxes the heavier minerals associated
with the gold —galena, magnetite, limonite, hornblende, and garnet—
are in each case such ag are found in the neighboring schists, and the
nuggets of gold often have pieces of quartz still adhering to them.
All these facts are evidence that the gold is derived from rocks in
the vicinity, and is not brought from a great distance, perhaps by
glaciers, as some erroneously suppose.

The rocks of the Fortymile series in the Fortymile district, as
already stated, form the west bank of Fortymile Creek, and south of
the South Fork cross the divide between Franklin Guleh and Napoleon
Creek, where they are overlain by green slates of the Rampart series,
which in turn are overlain by conglomerates of the Mission Creek
series. In Franklin Creek the bed-rocks are marbles interbedded
with mica- and hornblende-schists; the gravel contains fragments of
marble, quartzite, mica-schists, and vein quartz. At one point a
quartz vein is found in the bed-rock, and below it native silver has
been found in the gravels, which apparently came from this vein. It
is the schistose rocks that mostly carry the gold, as the marbles do
not show much evidence of veins. In this gulch are two levels; the
higher one, at the head of the gulch, had not been worked, while
the pay gold had been found mainly at the lower level, near the
mouth of the gluch.

Chicken Creek, so called because its gold occurs in grains the size
of chicken feed, drains a wide area toward the Ketchumstock Hills to
the southwest, and the actual source of the gold is less readily defined.
The gravel contains fragments of granite, quartzite, schist, and marble.

On Napoleon Creek conglomerate forms the bed-rock near the
mouth. The gravels contain fragments of quartzite, vein quartz,
hornblende-granite, and various eruptive rocks, and the source of the
gold is assumed to bhe the conglomerate, which is made up of frag-
ments of the older rocks, for the rocks higher up the gulch above the
conglomerates have not been found to carry much gold.
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In this region gold has been found extensively along the Koyukuk,
and most abundantly, as already mentioned, where the valley cuts
through conglomerates, supposed to belong to the Kenai series.
This is at the forks, about 300 miles above the mouth, below which
the country is low and swampy. Above the forks the mountaing
close in and the sides of the valleys become precipitous. The gold in
the bars is said to be coarse, suggesting nearness to the source, and
has yielded as much as $100 per day by use of the rocker. Pros-
pectors are said to have explored to considerable distances above the
forks, up to 500 miles from the mouth, and to have recognized rocks
similar to those of the Birch Creek and Fortymile districts. This, if
troe, is important as an indication of still further extensions of the
area of exposures of the older gold-bearing rocks.

Further east, at the head of Dall River, low, broken hills, appar-
ently composed of schists and quartzose rocks, extend northeastward
to the Romanzof Mountains. The latter are snow covered in summer,
and form the northern boundary of a low plain that lies to the north
of Porcupine River. These mountains are likewise said to be made
up of metamorphic schists and quartzites.

Still further northwest, in the country to the northeast of Kotzebue
Sound, gold has been reported from the Kowak and Noatak rivers.
It is possible that the older series of rocks is exposed in the mountains
of this region, but more probable that the gold is derived from the
conglomerates of the Mission Creek series, which, as already shown,
afford gold on Napoleon Creek and in the Mission Creek district.

Gold is also reported by prospectors from a belt of country which
is generally parallel to the known gold belt but set off to the south-
west, and which corresponds to the supposed southwestern flank of
the granite backbone. Such discoveries have been reported from Fish
Creek, which flows into Norton Sound north of St. Michael, and from
the upper Kuskokwim River, which flows into Bering Sea. On the
Sushitna River, which flows into Cook Inlet, W. A. Dickey reports
colors of fine gold in the sands all along the stream, and platinum
on the upper river, where veins of white quartz carrying gold, silver,
and copper were found in slates asssociated with granite and porphyry.
Gold and copper have been reported by various persons from the
region about the sources of the Copper and White rivers. It is thus
evident that the elevated region along the heads of these various
streams, and between them and the waters of the Tanana, possesses
great possibilities in the way of mineral development, but from all
accounts it is a region exceptionally difficult of access, and it may
well be questioned whether it is advisable to attempt its exploration
until facilities for travel and obtaining supplies in the Yukon region
have been increased, as they undoubtedly will be in the near future.

More accessible is the region immediately north of the Tanana
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marbles again, while in the Tootsha Range to the east were seen
granites and schists with abundant quartz veins.

All along the summit of the Coast Range the prevailing rocks are
granites, cut by later porphyry dikes. They form a belt 20 to 80
miles wide, and are generally of the hornblende or intrusive type.
On the Dyea and Skagway trails they extend down on the northeast
side to the mid-length of Lake Bennett. In the range of hills between
Miles Canyon and the Teslin River are diabasic or dark eruptive rocks
and limestones, which may belong to the Rampart series, though
Dawson considers the limestones to be probably Carboniferous.

Along the region of Rink and Five Finger rapids, below the Big
Salmon, are infolded masses of Cretaceous rocks (Kenai?) with con-
glomerate at the base, overlain in places by lavas. Below these are
greenish eruptive rocks, and then near the mouth of the Pelly is
granite again, succeeded below the Pelly by basalt lows. Twenty-five
miles below the Pelly granitic rocks again appear, and are succeeded
by crystalline schists of various kinds, which constitute the prevailing
rock down nearly to Fortymile.

OTHER METALS THAN GOLD.

In the sands of some of the streams along the Yukon, and of the
Sushitna River, platinum has been noted, and may be much more
common than yet appears, as miners do not as a rule pay much atten-
tion to this metal owing to its want of bright color. Native silver
and arquerite, or gilver amalgam, have also been noted, the latter in
the Cassiar district. Native copper was among the first metals
reported from this region, it having been in use to a certain extent
among the Indians, who claimed to have obtained it near the head of
the Copper River, to which circumstance that river doubtless owes
its name. Specimens have been brought in from there in recent years,
but it does not appear that the deposits from which they came have
yet been discovered. Native copper was also found in some of the
placers of the Cassiar district.

Necessarily, in so early a stage of development as the present, little
i8s known of minerals occurring in the original or vein deposits, as
under present conditions they can not be profitably worked. Yet it
is on them, rather than on placer deposits, that a permanent mining
industry must eventually be founded. The few that have already been
noted, mainly by Spurr and his associates, will be briefly mentioned.

On the Lower Yukon 35 miles below Tanana Post, one of the nar-
row veins of the Birch Creek series had been driven on for 110 feet in
a tunnel; it is much pinched and faulted and carries small amounts of
gold and silver. In the Rampart series some auriferous quartz veins
have been prospected, but the principal mineral development is along
shear zones, sometimes of great width, which contain copper and iron
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numerous fossil plants, leaves, cones, and amber derived from the fos-
gilization of resin from the ancient coniferous forests.

Like all Tertiary coals, the Alaska mineral is light in proportion
to its bulk, burns rapidly with little smoke, and has a tendency to
break up into small pieces under the action of the weather. The
glance coal is brilliant and clean to handle, like anthracite, for which
it is often mistaken, but which, bulk for bulk, is considerably heavier.
The brown coal gives a brown instead of a black streak when scratched.
has the appearance of fossil wood, and in drying splits up into chip-
like pieces. The geological formation containing the coal and leaf-
bearing shales is called the Kenai formation, and is usually covered
by beds of sandstone containing fossil oysters and other shells belong-
ing to the Miocene or middle Tertiary.

Many coal seams have been partially explored, and a much larger
number have been reported but not examined by experts. Of the
former the following beds promise to have some commercial import-
ance, though none has been thoroughly explored in a scientific manner.

Admiralty Island coal field.—The broken mass of land named
Admiralty Island is penetrated by a complex system of waterways
known as Kootznahoo Inlet. The land is comparatively low, and in
places on the shores coal seams and leaf-bearing shales crop out, of
which a number have been prospected. Many of the beds are broken
up by faults and fractures, but these conditions are less conspicuous
in the eastern part of the area surrounding the inlet. The most
promising deposits are at the extreme east, at the head of a body of
water called Davis Creek, about 10 miles by water from the entrance
of the inlet. About 100 tons of coal have been taken out here by the
proprietor of the mine, who has found a ready sale for it. It is not a
coking coal. The locality is situated about 40 miles northeast from
Sitka, near the Killisnoo village.

Cook Inlet or Kenai coal field.—This is the largest and most important
coa] field known in Alaska. It is situated on the Kenai Peninsula,
forming the eastern shore of Cook Inlet north of Kachemak Bay,
where the coal seams are exposed in high bluffs rising to nearly 2,000
feet above the sea. From these bluffs the coal extends northward,
with gentle undulations, and finally dips below the sea-level near Cape
Kussilof, covering an area about 70 miles long and 30 miles wide. At
Kachemak Bay, where the best outcrops and the only good harbor
are found, there are six or seven beds, one above another, the thickest
being 4 feet thick, and the best coal coming from the lowest beds. A
good deal of prospecting has been done here and several shiploads of
coal have been taken out. The Cook Inlet coals have about the average
amount of moisture, less than the average amount of ash, remarkably
little sulphur, and more than the average amount of volatile com-
bustible matter. When all the conditions are taken into account, the
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