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GEOGRAPHY AND GEOLOGY OF ALASKA.

By AvrreEDp H. Brooks.

INTRODUCTION.

Alaska. the largest outlying possession of the United States, is that great land
mass forming the northwestern extremity of the North American continent, whose
western point is within 60 miles of the Asiatic coast (P1. 1I). About one-quarter of
this area lies within the Arctic Circle, and from the standpoint of geographic position
must be regarded as an arctic province; but the southern seaboard, exposed to the
warm winds and waters of the Pacific, gives to the entire southern portion of the
territory ¢ a comparatively warm climate. It is not generally realized that the range
of climate in Alaska is greater than that between Florida and Maine. At the south-
ernmost point of the Pacific coast the mean annual temperature is not far from that
of the city of Washington, the winters being warmer and characterized by less snow-
fall; the Yukon Valley on the other hand has a winter climate similar to that of
northern Montana and Dakota; while in the extreme northern part of the territory
the meteorologic conditions are invariably arctic.

Though as yet only sparsely settied, Alaska’s vast avea and great resources
make it one of the most important possessions of the United States and promise its
rapid development. During the years 1890 to 1900 the population increased from
32,052° to 63,592. The mineral output, which in 1890 was valued at less than
$800,000, exceeded £9,000,000 in 1904, and the fisheries show a corresponding
growth. This rapid development has attracted public attention and led to urgent
demand for explorations, surveys, and other investigations. So actively has this
work been pushed, both by public and private enterprise, that exact knowledge of
the geography, geology, and mineral resources of the interior has made greater
gtrides within the last eight years than during the preceding thirty-one years
since the acquisition of Alaska. The facts regarding the geography and geology,
scattered as they are through the many books and reports of this period, are not
always readily accessible, and the time seems ripe to present them in a summarized
form.

The topography of Alaska is varied and complex (see PL I), and it is not easy
to present briefly even the salient features. The limited number of pages here

a While Alaska is usually designated a * Territory,” legally it is an unorganized territory, district, or colony, as it has
not a Territorial form of government.

b Twelfth Census, 1900, vol. 1, p. 47, 11



12 GEOGRAPHY AND GEOLOGY OF ALASKA.

devoted to the subject precludes the possibility of detailed treatment, even if the
facts were available. Much of the description has been taken from the results
attained by other investigators, the writer being personally familiar with only a
part of this large province. A list of the publications consulted is appended.

The larger geographic features of Alaska are now fairly well known, though
the detailed surveys which are demanded by the development of many localities
have hardly been begun. Preliminary surveys have been completed of all but
three® of the larger rivers. The most important mountain ranges have been at
least outlined (fig. 3). Only three large areas remrain almost entirely unmapped:
One in southwestern Alaska, between Cook Inlet and the lower Kuskokwim, and
the others in northern Alaska, embracing the Arctic watershed east and west
of the Colville River. Nearly all the surveys of the interior, however, have been
of a preliminary and exploratory character, and to meet the requirements of exact
geography must be followed by more detailed mensuration.

Though the coast line has been fairly well known for more than half a
century, knowledge of the interior has been gained chiefly within the last two
decades. This has not vet found its way into text-books and has too often been
entirely ignored by cartographers. If facts are presented which may seem
elementary, it is because even well-informed people have been known to harbor
misconceptions in regard to the orographic features, climate, and general character
of Alaska. Those who read of the perils and privations of winter travel and
explorations are apt to picture a region of ice and snow; others, again, who have
personal knowledge of the tourist route of southeastern Alaska, regard the whole
district as one of rugged mountains and glaciers. In point of fact, glaciers are
now nearly limited to the ranges bordering the Pacific and to the two slopes of
the Alaska range; and even during the greatest development of glaciers but a
small portion of Alaska was under ice (see map, Pl. XXII).

As a treatise on geography would hardly be complete without some discussion
of the climate, meteorologic data have been compiled by Mr. Cleveland Abbe, jr.,
but the discussion of this does not pretend to be more than a cursory treatment
of the subject.

The scope of the paper seems to require also a brief summary of the develop-
ment of geographic knowledge of Alaska. This subject, with its many ramifications,
is of fascinating interest and offers a magnificent field for the trained historian. If
the accompanying sketch of discovery and exploration awakens any measure of
popular interest the writer will feel amply rewarded for having attacked a theme
which hardly falls within the scope of his investigations.

When this compilation was begun it was intended to be chiefly a description
of the topography of Alaska, as illustrated by the accompanying map (Pl. XXXIV,
in pocket), which was compiled under the direction of the late R. U. Goode. In
the course of the work there accumulated much geologic as well as geographic
material which seemed worthy of inclusion in the report. As no comprehensive
statement of the geology of Alaska has been made since the modern epoch of
investigation was begun, an attempt will be made to give a summary of all results
achieved. Since the writer has obtained much of his knowledge of the facts from

aThe Noatak, Alsek, and upper Colville. The lower Colville has been mapped. Some large tributaries of the Kus-
kokwim and the lower Yukon are also unsurveyed.
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the work of others, he disclaims any pretense of making an entirely original
contribution to geologic science. He feels, however, that a personal familiarity
with a considerable part of the province, gained during seven consecutive seasons
of field work, will justify him in presenting conclusions which may in some cases
be at variance with those in the reports on which he must draw for his facts.

Throughout this report attempt will be made to credit borrowed material to
the source from which it is drawn. Where such matter has bheen obtained
entirely from published reports there is no difficulty in so doing; but as regards
investigators of the Geological Survey, with whom the writer has collaborated
both in field and in office, the case is somewhat different, for it is not always
possible to know whether this or that theory originated with the writer or with
one of his colleagues. It will, then, perhaps suffice to state that this report
could not have been prepared without the explorations and researches of the
geologists, F. C. Schrader, Walter C. Mendenhall, Arthur J. Collier, J. E. Spurr,
and Arthur C. Spencer; and the surveys of the topographers, T. G. Gerdine,
D. C. Witherspoon, D. L. Reaburn, W. J. Peters, and E. C. Barpard. FEach
of these men, in the course of from two to six years of field work, has made
important contributions to the knowledge of the geography and geology of
Alaska, and not all of these results have yet been put in print. In the last
season (1903) L. M. Prindle, C. W. Wright, Arthur Hollick, G. C. Martin,
F. L. Hess, and Fred H. Moflit have carried on geologic work in Alaska, and
the writer has made use of their work now in course of publication. He has
also been fortunate in having access to the manuscript reports of Walter C.
Mendenhall and . C. Schrader on the Copper River basin, to which references
will be made. The matter here presented should be credited in a measure to
all of these investigators, but for many of the theories advanced the writer
alone is responsible.

As this manuscript goes to press there has been opportunity to incorporate
some of the results of the field work of 1904. As far as possible these have
been embodied in the text, but in some instances it has been found advisable to
add them only as footnotes. During the past summer F. E. and C. W, Wright
extended the geologic reconnaissance in southeastern Alaska. In southwestern
Alaska G. C. Martin and T. W, Stanton have determined the general Mesozoic
section, while ¥. H. Moflit has made a reconnaissance of the northern part of
the Kenai Peninsula. A. J. Collier has mapped the geology of the Cape
Lisburne region, and L. M. Prindle and F. L. Hess have made contributions to
the knowledge of the metamorphic terranes of the Yukon-Tanana district.

It is the writer’s purpose to describe in nontechnical language the larger
geographic features and discuss their relation as far as the data available will
permit. In the treatment of the geology, however, less effort will be made to
make the matter acceptable to the lay reader. It is hoped, however, that a
brief summary of the salient features of the geologic history may be not without
interest to the gemeral public. If this paper serves in some measure to dispel
the popular fallacies regarding Alaska and to disseminate more accurate
knowledge of its geographic and geologic features, the purpose of its publication
will be accomplished.
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DESCRIPTIVE GEOGRAPHY,
GEOGRAPHIC POSITION AND AREA.

Alaska in its greatest extent is included between the meridians of 130° west
longitude and 173° east longitude, and between the parallels of 51° and 72° north
latitude. It is bounded on the north by the Arctic Ocean, on the west by the Arctic
Ocean, Bering Strait, and Bering Sea, on the south and southwest by the Gulf of
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F1a. 1.—Map of the world, showing geographic position of Alaska.

Alaska and the Pacific Ocean, and on the east by the Yukon Territory and British
Columbia. The eastern boundary from the Arctic Ocean to the neighborhood of
Mount St. Elias is the one hundred and forty-first meridian; thence southeastward
to Portland Canal it is irregular and can not be described in general terms.

The geographic position of Alaska is shown on the accompanying chart of the
world (fig. 1). It is in approximately the same latitude as the Scandinavian Penin-
sula; Point Barrow, its northernmost point, is in about the same latitude as North
Cape; Dixon Entrance, which marks its southern boundary, is nearly on the same
parallel as Copenhagen; St. Elias is in the latitude of Christiania and St. Peters-
burg; and Sitka, the capital of Alaska, is in the latitude of Edinburgh. The longi-
tude of the western terminal of the Aleutian Islands is almost identical with that
of the New Hebrides Islands and is the same as that of New Zealand, and Cape
Prince of Wales, the most westerly point of the mainland, is nearly as far west
as the Samoan Islands. Thus a person traveling from New York to Attu Island,
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the westernmost of the Aleutian chain, on reaching San Francisco will have
accomplished less than half the journey from east to west.

The area of Alaska is about 586,400 square miles, one-fifth that of the United
States. The popular conception of the size of Alaska is based on maps of North
America, which always distort it. Fig. ¥, which shows Alaska superimposed on
a map of the United States of the same scale, demonstrates that the distance
from the easternmost to the westernmost point in Alaska is equal to the distance
from the Atlantic to the Pacific in the latitude of Tos Angeles, and that its
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Fic. 2.—Meap showing the relative size of Alaska and the United States.

northernmost and southernmost points are nearly as far apart as the Mexican and
the Canadian boundaries of the United States.

GENERAL GEOGRAPHY.

The main mass of Alaska is nearly rectangular and is carved out from the
continent by Mackenzie Bay on the north and the Gulf of Alaska on the south (see
PL. 1). An extension to the southeast is furnished by the so-called panhandle of
southeastern Alaska, and to the southwest by the Alaska Peninsula and the Aleutian
Islands.

Alaska has three peninsulas of considerable size (Pl. XXXIV). The Alaska
Peninsula stretches to the southwest, and with the archipelagoes beyond—the Aleu-
tian Islands belonging to Alaska and the Commander Islands belonging to Russia—
. forms a broken barrier between Bering Sea and the Pacific Ocean. The Kenai

Peninsula, which is much smaller than the Alaska Peninsula and lies farther east,
N,
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is separated from the mainland by Cook Inlet on the west and Prince William
.Sound on the east, with Kodiak and the adjacent islands forming an extension to
the southwest. The Seward Peninsula, whose extremity marks the westernmost
point of the continent, extends from the central part of Alaska and is bounded
on the north by Kotzebue Sound and the Arctic Ocean, and on the south by
Norton Sound and Bering Sea. The Seward Peninsula and the Chuckchee Pen-
insula of Siberia, which are separated by Bering Strait, 60 miles in width, divide
Bering Sea from the Arctic Ocean.

Around the Gulf of Alaska the Pacific coast line forms a deep reentering
angle, the eastern leg of which borders the panhandle of the territory usually
called southeastern Alaska, while the western leg is the shore line of the Alaska
Peninsula. The axes of the dominant mountain ranges (Pls. I and VII) also undergo
a marked change in direction, parallel to this crescentlike bend of the southern
coast line (see p. 287). This bend is, indeed, the topographic record of an impor-
tant structural feature.

The main topographic features of Alaska are similar to those of the western
United States. The highlands of Alaska, like those of the United States and
Canada, are in general parallel to the coast line, and the investigations of Doctor
Dawson ¢ and others have shown that the four topographic provinces of the United
States are fairly well defined throughout western Canada and continue into Alaska.
A broad, mountainous belt, designated by Major Powell? the Pacific Mountains,
but here referred to as the Pacific Mountain system, including the Coast Ranges of
California, Oregon, and Washington, the Sierra Nevada and the Cascade Range,
extends along the western margin of the United States and continues northward
into Canada. East of this lies the Central Plateau region, or Great Basin, as it is
usually called. This is essentially a high plateau belt, though it contains mountain
ranges, and it, too, finds its northern counterpart in British Columbia. The eastern
limit of this plateau region is marked by a number of parallel ranges, grouped
together under the name¢ Rocky Mountain system, which also, like the Pacific
Mountain system. extend into Canada. To the east of the Rocky Mountain sys-
tein are the Great Plains, which stretch northward to the Arctic Ocean. The
lines of demarcation between these provinces are usually sharply drawn. FKach is
of a dominant topographic type, though each exhibits many minor topographic
subdivisions.

Along the Pacific coast of Alaska and British Columbia is a mountainous
belt 50 to 200 miles in width, which is the westernmost of the four provinces,
and may be designated the ‘* Pacific Mountain system.” It properly includes the
mountainous Alexander Archipelago and Aleutian Islands, as well as a number of
other island groups. While this region is in the main rugged and mountainous,
its ranges are distinet and often separated by broad valleys or indentations of
the coast line, forming in several cases large basins, like that of the Copper
River. Except for a section of the inner slope, which drains into the Yukon

aDawson, G. M., On the later physiographical geology of the Rocky Mountain region in Canada: Trans, Royal Soc.
Canada, vol. 8, sec. 4, 1890.

Geological record in the Rocky Mountain region in Canada: Bull. Geol. Soc. America, vol. 12, 1901, pp. 57-92.

b Powell, J. W., Physiographic regions of the United States: Nat. Geog. Soc., Mon. I, pp. 96-100.

c¢Major Powell terms these the Stony Mountains, op. cit., p. 100,
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and Kuskokwim, its waters reach the Pacific through streams flowing transverse
to the axis of the mountains.

East and north of the Pacific Mountains is the Central Plateau region, corre-
sponding in a broad way with the Central Plateau of the western United States and
Canada. The term *‘platean” can be assigned to only a portion of this province,
and even that is not a plateau in strict sense. For the most part this region
is a gently rvolling upland, in which the rivers have trenched broad channels,
and which is of low relief comparcd with the adjacent mountain ranges (Pl.
XXX, ). The interstream areas are the remnants of a former plateau surface,
which has been dissected by ecrosion, and whose rolling surface slopes gently to
the north and west. The continuity of this plateau is broken by a number of
mountains and mountain groups which rise above the general level, but these
are of much less extent and relief than the similar features of the plateau region of
the western United States and Canada. This belt is drained largely by the Yukon
and Kuskokwim rivers into Bering Sea, and includes a number of lowland areas
of considerable extent. Among these the flats of the middle Yukon and upper
Kuskokwim and the lowlands which extend along Bering Seca adjacent to the deltas
of the Kuskokwim and Yukon are notable.

fast and north of the plateau province a broad cordillera forms the third of
the geographic divisions, and is the northern cxtension of the Rocky Mountain
system (Pl II). The ranges of this division, like those of the Pacific Mountain
system, also undergo a marked change in direction. As in the United States, they
trend northwestward, but swing to the southwest at the Arctic shore, which they
touch again north of Bering Strait. The drainage of the southern slopes of the
mountains is chiefly tributary to the Yukon, while the northern slope drains into
the Arctic Ocean.

The Great Plains east and north of the Rockies form the fourth province.
In Alaska this province is represented by an area of low relief which lies
between the western extension of the Rocky Mountains and the Arctic Ocean and
is designated the ‘*Arctic slope region.” This area, like the corresponding one in
the western United States, is really a slightly elevated platean, which slopes to
the north from the foothills of the Rocky Mountains (Pl. XXIX, B). It is
dissected and more or less rolling, and its waters flow northward into the Arctic
Ocean.

COASTAL FEATURES AND ISLANDS.
GENERAL DESCRIPTION.

Alaska’s shores are washed by three great oceans—the Arctic on the north
and northwest, Bering Sea on the west, and the Pacific on the south (Pls. VIIT and
XXXI1V). The northern Pacific is deep, and the coastal shelf bordering it is, as a
rule, very narrow. Similar conditions prevail in the southwestern part of Bering
Sea adjacent to the Aleutian Islands, which are elevated points on a narrow sub-
marine ridge between the Bering Sea and the northern Pacific, and from which the
coastal shelf sinks abruptly toward the west. On the other hand, that part of
the Bering Sea adjacent to the mainland is shoal. The 100-fathom line enters the
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Bering Sea near the eastern end of the Aleutian Islands and turns to the north-
west, passing south of St. Matthew Island in the direction of the Siberian coast.
As far as can be determined from the small number of soundings, this shoal
continues along the Arctic coast, 30 or 40 fathoms being the limit of depth
discovered (see PL. ).

Thus, two distinet types of coastal topography are recognizable. Along the
Pacific Ocean and the southern portion of Bering Sea the shores are rocky and
abrupt, broken by countless indentations, and hordered by deep water close in to
the land (see Pls. III, IV, A4, and IV, B). In complete contrast are the coastal
features of northern Alaska, where the Arctic Ocean and mnost of the Bering Sea
are characterized by shoal water for a long distance from land, and by a low shore
line with many straight, long, unbroken beaches (Pls. VI and XXX, 4). While
the southern coast, with its abrupt cliffs, towering snow peaks, and deep tidal
waterways, offers an infinitely varied scenery hardly paralleled, the shores of
Bering Sea and the Arctic Ocean, with their long stretches of sandy beach and flat
exposure of treeless plains, are monotonous in the extreme.

SOUTHERN ALASKA.
GENERAIL FEATURES.

Kast and south of Bristol Bay and the Alaska Peninsula the shove topography
is characterized by great irregularity; deep embayments penetrate the mainland,
and many islands are separated by a network of rocky straits. From the narrow
coastal shelf the sea bottom descends very rapidly to great depths, and the land rises
steeply from tide water. The limit of wave action is usually marked by a rock
bench or a narrow rocky beach, which is terminated inland by a cliff. This type of
shore topography is well shown on the accompanying map (P1. IIT) and photographs
(Pls. 1V, A and B, and V) of Gastineau Channel. 1t is characteristic of the whole
Pacific coastal belt, including the Aleutian Islands, except the shores of Cook Inlet
and a stretch of about 200 miles in the St. Elias region between Lituya Bay and the
western limit of the Copper River delta, where the shore line is even and the
land rises gently inland.

FIORDS OF SOUTHEASTERN ALASKA.

The southern coast of Alaska has the shape of a broad crescent which opens
out to the Pacific Ocean. The southeastern horn of this crescent includes the
Alexander Archipelago and its scores of islands, great and small, penetrated and
separated by an intricate system of tidal waterways, some of which extend far inland
and give the coast the fiord character which has made its scenery famous the world
over. These channels (see Pl. XXXIV, in pocket) fall into two general systems.
of which one trends approximately north and south, and the other about N. 70° W,
though there are many variations from these courses. The largest of the fiords
which penetrate the mainland are Glacier Bay and Lynn and Portland canals.

Glacier Bay stretches about 60 miles northward from Iey Strait. Its shores
are broken by numerous embayments, fed by tide-water glaciers. The bay splits
the southern end of the St. Elias Range into two parts, the southernmost of which
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is known as the Fairweather Mountains. Forty miles east of Glacier Bay the main-
land and the archipelago are cleft by a remarkably straight waterway known as
Chatham Strait and Lynn Canal. This fiord extends nearly 175 miles from the
open ocean, forking at its upper end into two branches, the western called Chilkoot
and the eastern Taiya Inlet. For many miles the shores of Liynn Canal are bounded
by steep rock walls, which often rise sheer from the water, and at its head the peaks
of the Coast Range reach a height of 8,000 and 9,000 feet above the sea.

Portland Canal, which marks the southeastern boundary of Alaska, is a narrow
waterway extending about 100 niles inland from Dixon Entrance. Unlike most of
the other fiords, it is characterized by a number of large bends, but its general
direction is northerly. Along its course, which lies chiefly through the Coast
Range, the relief is hetween 5,000 and 6,000 feet.

In these fiords the sea bottom usually falls off abruptly close to land, often
reaching a depth of 60 or 70 fathoms within a few yards (Pl. IV, B). The deepest
soundings thus far made in these inland waterways register 300 to 400 fathoms, and
depths of 100 to 200 fathoms are not uncommon. 1t is further evident that the
contour of the ocean floor is often of a basinlike character.

The fiords which penctrate the mainland rececive numerous glaciers from the
large névé fields of the Coast and St. Elias ranges. Those of Glacier Bay are best
known because they are each year visited by many tourists. Besides the tide-water
glaciers, there are many others discharging into the tributaries of the channels.

ALEXANDER ARCHIPELAGO.

The largest islands of the Alexander Archipelago, beginning at the north, are
Chichagof, Baranof, Admiralty, Kupreanof, Kuiu, Prince of Wales, Etolin, and
Revillagigedo. The longer axis of nearly all these has a northwest-southcast
direction, and they all possess strong relief, bold coast, and irregular shore lines.
Chichagof and Baranof, in the northern end of the archipelago, are cut off from the
mainland by Cross Sound and Icy Strait, and from the islands on the east by
Chatham Strait. Together they form a wedge-shaped land mass which is split into
two islands by Peril Strait, a winding waterway whose hidden rocks and strong
tidal currents give it its well-merited name. The islands are mountainous, with a
relief of 3,000 to 5,000 feet, and their axis is in line with the axis of the St. Elias
Range to the northwest. Kruzof, a small island adjacent to Baranof on the west, is
of interest because it contains Mount Edgecumbe, the only volcano of southeastern
Alaska.

Admiralty Island, east of the two above described, is long and narrow, with
rugged highlands, which may also be considered a southern extension of the St. Elias
Range. On the east Stephens Passage separates it from the mainland, and on the
south Frederick Sound divides it from a group of islands, the largest of which are
Kupreanof and Kuiu. These two have less relief and are especially characterized
by great irregularity of shore line. In fact, the many channels and embayments
which cut into Kuiu Island give it the form of a dendritic land mass. Mitkof Island
lies southeast of Kupreanof, from which it is separated by Wrangell Narrows, next
to Peril Strait the most dangerous of the passages used by vessels.
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South of Sumner Strait the Alexander Archipelago is divided by Clarence
Strait into the Prince of Wales group on the west and the Revillagigedo group
on the east. Prince of Wales Island,” the largest of the archipelago, is about 140
miles long and 40 miles wide. Its coast line is broken by many deep embayments,
and where these lie opposite each other the width of the island is reduced to but
a few miles. These opposing fiords are, in some instances, connected by broad
depressions, with low divides. The relief of the island varies from 1,500 to 3,600
feet. The mountains, the highest of which reach an altitude of 3,600 feet, form no
well-defined ranges, but have a general northwest-southeast linear arrangement.

In topographic relief and geographic position the Revillagigedo group of
islands properly forms a part of that irregular mountain mass known as the Coast
Range; their highlands have the same general trend and reach an altitude of 3,300
feet.

The traveler who threads his way among the waterways of the Alexander
Archipelago will gain the impression that the region is one of strong relief, with
practically no lowlands or flat valley floors; but this is true only in part. Along
the water courses are many valleys with broad bottomn lands, while at the mouths
of the largest rivers are extensive lowlands, formed hy flood plains.

At the coming of the white man southeastern Alaska was inhabited by the
Thlinkits and Haidas, native tribes which had developed a higher degree of
eivilization than any others of Alaska. These held not only the islands but also
portions of the mainland, and were dependent for food on the abundant game
and fish. In their large dugout canoes, fashioned of ccdar, they made extensive
journeys on the inland waterways. They were physically and mentally superior
to the natives of the interior, and held them more or less in subjection, not
permitting them to come to the coast. Later, when the white traders had estah-
lished themselves, these coast natives became the middlemen for the trade with
the interior, which was very lucrative until the English established themselves
on the Yukon. Regarding this as an invasion of their territory they made a
marauding expedition in 1852 and burned Fort Selkirk, one of the English posts
established at the junction of the Pelly and Lewes rivers a few years before.

These natives were the last of the coastal tribes with which the Russians came
in contact, and were never subjected by them. Baranof Island was selected for the
first Russian settlement in the archipelago, and subsequently for the site of their
capital, New Archangel, now known as Sitka. As southeastern Alaska was the
most accessible region of the territory, it was the first to have its mineral resources
developed. It now possesses a dozen centers of active mining operations, and has
a larger permanent population than any other part of the territory. Next after
mining, its most important industry is furnished by the salmon fisheries.

CROSS SOUND TO PRINCE WILLIAM SOUND.

Between Cross Sound and the mouth of the Copper River the coast line trends
northwest to southeast with comparatively even outline. Lituya Bay, about 40
miles northwest of Cross Sound, a T-shaped indentation, is connected with the ocean

a Prof. Paper U. 8. Geol. Survey No. 1, 1902, pp. 35-37.
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by a narrow channel. The most extensive embayment along this portion of the
coast is Yakutat Bay, which is shaped like a funnel. From the upper end of
Yakutat Bay a long arm, known as Disenchantment Bay, stretches to the southeast.
The southern portion of this arm is separated from the ocean by a broad morainic
flood plain that receives a number of large glaciers from the St. Elias Range
(Pl XXIII, B). ‘

Near the mouth of the Copper River the coast line bends abruptly to the north-
west, and the shallow embayment thus formed is known as Controller Bay.
Between Controller Bay and the ocean is Kayak Island, which is probably the
point in Alaska first reached by white men (p. 107). Kayak Island and the adjacent
Wingham Island have comparatively low relief, as has also Middleton Island,
which has an area of only a few square miles and lies about 50 miles to the
southwest in the open ocean.

At Copper River delta is a broad lowland and shoal waters extend for some
distance seaward, but westward the shores are again abrupt and the waters deep.
Prince William Sound, whose entrance lies about 50 miles west of the mouth of the
Copper River, has a very irregular outline. Its channels and fiords penetrate far
into the Chugach Mountains, from which they receive many glaciers, and the
surface rises rapidly from sea level to 6,000 and 7,000 feet. The sound contains
numerous islands, the largest of which, Montague and Hinchinbhrook, separate it
from the open sea. The coast line has the same character along the southern
margin of the Kenai Peninsula.

COOK INLET.

Cook Inlet, the largest embayment of the Pacific coast line, stretches north-
easterly about 150 miles and then makes an abrupt bend, continuing eastward about
30 miles under the name of Turnagain Arm. The shores of the latter are abrupt
and rocky, but along Cook Inlet the coastal relief is more gentle. The northern
end is bounded by the broad flats of the lower Sushitna River, and its eastern shore
is formed by a plateau 300 to 400 feet high, which slopes westward from the base of
the Kenai Mountains. \

A broad gravel plain 75 to 150 feet high extends northwest of the upper end
of the inlet, and plain and plateau present to the water front steep escarpments, at
the foot of which there is a beach of varying width. On either side of the entrance
to the inlet the shores are abrupt and more or less irregular. A small island in
this part contains the beautiful Augustine Volcano (see Pl. X, 4).

SOUTHWESTERN ALASKA.

A group of islands is cut off from the mainland by Shelikof Strait. Kodiak,
which is about 100 miles long and 40 miles wide, is the largest of these and also
one of the largest islands of Alaska. It is characterized by comparatively low
relief—not more than 3,000 or 4,000 feet—and many broad, open valleys with
gentle slopes. These highlands have been described as a southern extension of the
mountains of the Kenai Peninsula. On the southeastern shore of this island the
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Russians (p. 110) made their first permanent settlement in Alaska, in 1783. North
of Kodiak lies Afognak Island and innumerable smaller ones.

Southwest of Kodiak the shore line has the same broken character as along
Prince William Sound, and usually rises rapidly to the slopes of the Aleutian
Range. In the extended axis of the Kodiak group lie three small clusters of
islands known as the Semidi, the Shumagin, and the Sannak islands, all of strong
relief and irregular shore lines.

ALEUTIAN ISLANDS.

This archipelago, the most extensive of Alaska, stretches from the extremity
of the Alaska Peninsula 1,200 miles toward the Siberian coast. Its axis at first
trends about 70° south of west, but turns near the one hundred and seventy-
ninth meridian into a direction 70° north of west. The islands lie in a belt 20 to
50 miles in width, and their shore line has the same irregularity that characterizes
most of the Pacific coast. The relief is greatest near the castern cnd of the
archipelago and decreases to the west. Little is known of this chain with the
exception of its eastern end, which has received more attention because it lies on
the steamer route to the Bering Sea and Arctic Ocean.

Unimak, the easternmost of the chain, is separated from the mainland by a
very narrow strait and from the rest of the group by Unimak Pass, which is
the usual thoroughfare of vessels bound for the northern Bering Sea. It is about
70 miles long and 25 miles wide, and contains at least two active volcanoes, the
highest of which is Shishaldin, which has an altitude of 8,000 feet. The largest
of this group, Unalaska, is of importance, because it contains a coaling station
and the port for north-bound vessels. Its highest point is Makushin, a volcano
about 4,000 feet in altitude. So little is known of the islands to the west that
it is hardly worth while to mention them individually. The westernmost group,
better known as the Near Islands, marks the western limit of Alaskan territory.

The Aleutian Islands are still occupied by an aboriginal population, though the
ravages of the Russian fur traders at one time threatened to almost exterminate
it. These natives make their way from one island to another in their skin
boats, which are similar to those used by the Eskimos. They have depended
for their living chiefly on the capture of the valuable sea otter, but this
animal is now threatened with entire extinction.

NAVIGATION.

The coastal navigator of southern Alaska can in clear weather nsually locate
himself by some mountain peak or headland, and will find deep water close to
shore. When fogs prevail, the many rocky islets and barriers studding the
channels and inlets are, even when charted, a constant menace. The enormous
tide of this part of the Pacific forms an additional source of peril, as when
confined to-narrow waterways it produces strong tidal rips dangerous to encounter
in rocky channels. The abundance of good harbors along this coast, however,
offers ready shelter from storms.
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NORTHERN ALASKA.
sENERAL FEATURES.

The coast features of the southeastern shore of Bering Sea are similar to those
of southern Alaska, but north of Bristol Bay and the Alaska Peninsula shallow water
is usually found near the land. The shore line is very regular, and the slope of the
shallow sea floor i preserved by the land shelving gently from the sea. In many
places the surface rises inland by a series of terraces. The characteristic topo-
graphic features are bold headlands connected by crescent-shaped beaches with
even shore lines, which are sometimes almost straight and uninterrupted for many
miles (sec Pls. VI and XXX, A4). An abrupt escarpment often marks the limit of
wave action, and where there has been a series of recent elevations, a succession
of benches gives an échelon type of topography to the coastal zone. Oeccasionally a
terrace broadens out to many imiles in width, forming a coastal plain. This is
well illustrated by the map of the western end of the Seward Peninsula (P1. V1),
and the photograph of part of the same general region (Pl XXX A).

Another typical feature of the northern coast line is the barrier beaches which
are built up by the surf in shallow water. These heaches extend parallel to the
general trend of the coast and are usually separated from the mainland by shallow
salt-water lagoons. In some instances such lagoons form almost continuous water-
ways for many miles along the coast and are used as routes of communication by the
natives when the open sea is too rough for their skin boats.

While these types of coastal topography are dominant they are by no means the
only ones to be found. For example, the Seward Peninsula contains at least one
tidal inlet, Imuruk Bay, which has the bold shore line characteristic of the indenta-
tions so common on the Pacific coast.

BERING SEA COAST.

Bristol Bay, a deep indentation of trviangular outline bounding the Alaska Pen-
insula on the north, is practically the nieeting place of the northern and southern
coastal types; in outline it resembles the southern, while in detail it conforms to the
northern. It is split at its upper end into two minor bays, which are unnamed.
Among the marging of these embayments low gravel beaches slope up to coastal
plains. To the northwest a smaller indentation, which has received the name
Kulukak Bay, is cut off from Kuskokwim Bay on the north by a minor peninsula,
whose highlands are part of the Ahklun Mountains (see p. 38, Pl VII).

From Kuskokwim Bay northward the deltas of the two greatest rivers of Alaska—
the Yukon and Kuskokwim—present to the sea a front of over 300 miles, in the
form of a low coastal plain (pp. 39 et seq.). The coast line here bends to the northeast
and between the Yukon Delta and the southern shore of Seward Peninsula is the
great embayment of shoal water known as Norton Sound. Fifty miles northeast of
the Yukon Delta lies a small group of islands, on the largest of which—St. Michael—
is the port where transfers are made from the ocean steamers to the steamers which
ply on the Yukon River. The upper end of the sound, because contracted by a
minor peninsula on the south, is known as Norton Bay.
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The southern coast of Seward® Peninsula is broken by Golofnin Bay and Port
Clarence with its several arms; the northern, by a succession of lagoons, of which
the largest is known as Shishmaref Inlet. The following description is quoted from
the report cited: '

“Two kinds of shore-line topography can be differentiated—one characterized
by a low coastal plain, with many lagoons and sand spits; the other by bold cliffs
that rise abruptly from the sea or from a narrow, rocky beach. Broadly speaking,
the coast topography of the western halt of the peninsula is mainly of the first
description, while that of the eastern half is more bold and rocky.

““The lower part of Golofnin Bay is bounded on both sides by rocky cliffs, with
narrow, shelving beaches. The precipitous character of the coast extends westward
for about 80 miles, until near Topkok Head the escarpment recedes inland and a
coastal plain intervenes between the uplands and the water line. This coastal plain
broadens rapidly westward, until at Port Safety it attains a width of about 12 miles.
Thence, sweeping around behind the highland that forms the blunt, rocky headland
known as Cape Nome, it continues westward with gradually decreasing width to
Rodney Creek, where the escarpment that marks the heginning of the highlands is
not more than half a mile from the sea. Between Cape Nome and Topkok the
continuity of the shore line is broken by large lagoons and other similar bodies of
water. West of Cape Nome the shore line, as far as Cape Rodney, is almost straight
and uninterrupted save for the tidal inlets at the mouths of the larger rivers. This
coastal plain is nearly level, slpping gently toward the sea, here and there interrupted
by an escarpment and carried to a higher level by a well-marked bench.

“From Cape Rodney the coastal plain is of varying width, including numerous
salt-water lagoons and lakes. At Port Clarence it runs out into a long, narrow
sand spit embracing the harbor. Inside of this sand spit the eastern shore of Port
Clarence presents a bold wall of cliffs, with only here and there a crescent-shaped
beach.

““ As both Grantley Harbor and Imuruk Basin are subject to the ebb and flow of
tides, their shore lines must be considered part of the coast line. Two narrow sand
spits, between which a deep channel is kept open by the tide, separate Grantley
Harbor from Port Clarence, and a narrow, winding canal with steep rock walls
connects it with Imuruk Basin. From the southern shore of Imuruk Basin the
Kigluaik Mountains rise abruptly, almost fromn the water’s edge. At the upper
end of the basin and encircling it on the north is a flat, swampy plain, pitted with
water bodies large and small, the partially filled portion of the greater depression
which the basin once occupied.

*“ Along the open coast on the north side of Port Clarence is a low plain which
includes a lagoon about 20 miles long. To the west, near Cape York, cliffs rise
abruptly from the water, with only an occasional small beach. These cliffs are
unbroken except by stream valleys and at York, where there is a small crescent-
shaped plain half a mile in width between the upland and the heach.

“From Cape Prince of Wales to Shishmaref Inlet the coast line is not marked
by any escarpment, and a gently sloping plain extends for some distance inland. In

2 Brooks, Alfred 1I., Reconnﬂis‘sance in Cape Nome and adjacent gold fields, U. S. Geol. Survey, 1901, pp. 49-51.
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A. VIEW DOWN GASTINEAU CHANNEL FROM MOUNT JUNEAU.

Showing typical shore topography of southern Alaska.

B. HUNTER BAY, PRINCE OF WALES ISLAND,

IWustrating deep-water conditions close to land.
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GASTINEAU CHANNEL AND JUNEAU.

Showing abrupt slope from ude water.
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this plain are narrow salt lagoons and lakes, one near Cape Prince of Wales being
about 20 miles in length. An abrupt esearpment is said to bound the water from
Shishmaref Inlet nearly to Cape Espenberg, but the cape itself is a low sand spit.”

ARCTIC OCEAN COAST,

Cape Espenberg, the northersmost point of the Seward Peninsula, and Cape
Krusenstern, to the northeast, mark the entrance to Kotzebue Sound, the largest
indentation of the Arctic coast line of Alaska. This body of water has a fairly even
shore line on the south, but on the east is broken up into numerous embayments, of
which Hotham Inlet and Eschscholtz Bay are the largest. The following description
is quoted from Mendenhall:®

*“The long, slender peninsula separating Hotham Inlet from the main waters of
Kotzebue Sound has but little relief; in the northern part, where it is broadest,
heights of but 300 to 400 feet are reached. Long stretches of shore stand at about
the level of extreme high tide, and the occasionally recurring shore bluffs of sand,
clay, and frozen muds do not run generally more than 100 feet above mean-tide
level. Choris Peninsula, the highest point of this long spit, has its summit 360 feet
above the water. Along the southern shores of Kotzebue Sound low sea cliffs and
flats alternate, the latter marking the outlets of streams. Rounded ridges and hills,
sometimes reaching heights of 1,200 to 1,300 feet, but usually lower, extend inland
and scparate the wide, flat river valleys. The Kiwalik, Swan (Kugruk), Ipnechuck
[Inmachuk}, and Goodhope rivers are the principal streams entering the sound from
the south. The Buckland River, larger than any of these, flows into Eschscholtz
Bay from the southeast.”

A low coast line, with long stretches of sandy beaches diversified by lagoons
and tidal inlets, stretches northwest from Kotzebue Sound to Point Hope, a jutting
sand spit, then turns due north for 100 miles to Cape Lisburne, and bending at right
angles extends due east for 60 miles. While this shore line is low, hills, some of
them mountains in height, are not far inland. These are the terminations of the
great Rocky Mountain system, which stretches through the western United States
(PL IT), Canada, and northern Alaska.

After this easterly trend the coast curves broadly to the northeast and continues
in the same general direction to Point Barrow, the northernmost cape of the conti-
nent. To about Cape Beaufort the character of the coast is determined by an upland
region, which is probably part of the plateau adjacent to the Rocky Mountains on
the north and which extends ahmost to the sea. Near Cape Beaufort this upland
falls off to a lower upland, which extends northward for several hundred miles and
ends in an escarpment, marking the southern end of the coastal plain proper.
Throughout this region a sandy beach and narrow coastal plain intervene hetween
the upland and the sea.

The coastal plain of the north Arctic slope has already been described as low-
land, which, sloping gently to tide water, is extended seaward by the shallow ocean
bottom. It fronts the entire north Arctic coast, from near Cape Belcher to the

@ Reconnaissance from Fort Hamlin to Kotzebue Sound: Prof. Paper U. 8. Geol. Survey No. 10, 1902, p. 27.
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international boundary. The actual shore line is characterized by long stretches of
crescent-shaped, sandy beaches, often cut off fromn the mainland by large lagoons.
Considered in detail, it is very regular, yet the contour as a whole follows many
variations; broad embayments, some of which run far inland, alternate with sand spits
or low forelands, giving the coast a cusped aspect. The mouths of the larger rivers
are marked by indentations, and even where there are no considerable tributaries
the shove line is frequently broken. Small, low islands, sometimes in short chains,
in places lie close to land.

As this north shore line has not yet been surveyed in detail, no more than a
general description of it is possible. Of the charactevistic indentations mentioned
Dease Inlet, a deep bay into which Chipp River empties, is 20 miles southeast of
Point Barrow, and with Smith Bay on the east cuts out a minor peninsula of the
coast. Still farther east lie Harrison, Gwydyr, and Camden bays and Yarmouth
Inlet.

NAVIGATION,

This northern type of shore line presents both advantages and disadvantages
to navigation. The rocky reefs and barriers, which are so dangerous to vessels on
uncharted waters, are uncommon; but, on the other hand, the low coast line affords
the navigator few points ot recognition, and he is likely to encounter shoal water out
of sight of land. The most serious drawback, however, is the almost utter lack of
good harbors. At Nome the absence of shelter from southerly storms has within
the past four years caused the loss of hundreds of thousands of dollars in vessels
and cargoes. The rise and fall of tides in the Arctic Ocean and Bering Sea is
compartively small, so that, as the even shore line offers few narrow straits, this
coast is comparatively free from strong tidal currents.

ISLANDS,

The Alaskan islands of the Arctic Ocean are too insignificant to be worthy of
note, but those of Bering Sea are numerous and often of considerable importance.
Several of these, though belonging to Alaska—as some of the Aleutian chain for
instance—are far distant from its shores.

Bering Strait, like the waters which it connects, is comparatively shallow, with
a maximum depth of about 32 fathoms. The strong current“ drawing through it
to the north is probably the cause of its remaining open during the winter, when
the seas which it connects are covered with ice, for such records as are avmlable go
to show that the strait is very seldom frozen over.

In the middle of Bering Strait, on either side of the boundary between Alaska
and Siberia, rise the Diomede Islands, the smaller, Little Diomede or Krusenstern,
belonging to Alaska, and the larger, Big Diomede or Romanzof, to Siberia. Both
have steep shores rising to flat-topped summits, which occupy nearly their entire
areas. The eastern or Alabka channel of the strait has a width of about 30 mlles,

« Iarvn D. II., Alaska coast pilot notes on the Fox Islzmd passes, Unalaska Bay, Bering Sea, and Arctic Ocean as far
as Point Barrow: Bull U. 8. Coast Survey, No. 40, p. 53.
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while the western or Siberian is somewhat narrower. Fairway Rock, a flat-topped
pinnacle with an area of several acres, lies in the eastern channel.”

About 50 miles due south of Cape Prince of Wales is King Island. This islet,
which is little more than a double-peaked hill only a few square miles in extent, rises
about 600 feet above sea level, and so steep are the slopes that the scanty Hskimo
population has developed a form of hillside dwelling partly supported on poles. Tts
steep, rocky shores are broken only here and there by beaches, where landings can
be made.

St. Lawrence Island, about 150 miles south of Bering Strait, is about 100 miles
long by 10 to 30 miles wide. It is mountainous, the higher peaks reaching altitudes
of probably 2,000 feet, and the shores rising by an abrupt escarpment from a narrow
beach. It has a considerable KEskimo population, which communicates with the
mainland by means of large skin boats, called ‘‘oomiaks.”

St. Matthew and Hall islands, which lic 170 miles southwest of St. Lawrence,
deserve only passing mention. They are small, of rather low rclief, and have no
particular importance. Almost due east of the last-mentioned islands is Nunivak
Island, which is cut off from the mainland at the Yukon delta by Etolin Strait. This
is a large island of low relief, chiefly notable because it is a serious menace to
navigation, as it lies near the track of vessels bound for Nome.

From a commercial standpoint the most important islands in the Bering Sea are
the Pribilof Islands, which lie well out in the Bering Sea southwest of Nunivak and
nearly 500 miles south of Cape Prince of Wales. Besides some smaller rocky islets
and reefs the group includes St. Paul and St. George, two islands of low relief and
gently sloping shores. The great importance of the Pribilof Islands is due to the
fact that they are the breeding ground of the fur seals. The estimated value of the
fur-seal catch, from the purchase of Alaska to 1901, aggregated $35,000,000.%

In 1870 the islands became, by Congressional enactment, a Government reser-
vation, on which the right to kill fur seals is sold to the highest bidder. The
ravages of the Canadian pelagic sealing vessels in this neighborhood has led to the
long seal-fishery controversy with England.

OROGRAPHIC FEATURES.

INTRODUCTION,

It has been shown that Alaska is geographically divisible into four provinces,
which ecan be regarded as northerly extensions of similar provinces in the western
United States and Canada. Naming them from south to north, they are the Pacific
Mountain system, the Central Plateau region, the Rocky Mountain system, and the
Arctic Slope region (Pl VII). Of these the first, adjacent to the sounthern coast,
has the greatest relief, as it embraces several of the highest mountains on the

a Projects for the connection of Alaska and Siberia by railway are currentin periodical literature. Sucharailway would
require a tunnel in four sections. The easternmost, connecting Cape Prince of Wales with Fairway Rock, would be 20
miles in length. The next, to Krusenstern Island, would have a length of 10 miles. The third section, to Romanzof
Island, would be comparatively short, while the fourth, joining Romanzof Island and the Siberian coast, would be at
least 256 miles long. The ferry connection between the two continents would be impracticable in winter because the ice
floes that are swept through the strait during half the year make it entirely unnavigable.

b Austin, O, P., Commercial Alaska in 1901: Summary of Finance and Commerce, Treas. Dept. Bur. of Stat., May,
1902, p. 3943.
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continent, while the Arctic Slope region, the northernmost of the provinces, is the
one of lowest relief. Broadly speaking, all of the orographic features decrease in
altitude toward the north and west.

PACIFIC MOUNTAIN SYSTEM.
GENERAL RELATIONS.

The Pacific Mountain system embraces a broad zone of ranges, and stretches
parallel to the southern coast line of Alaska, forming, like it, a reentrant angle,
or, more properly, a curve concave toward the south. The system is broadest near
the apex of the angle, narrowing toward the southeastern boundary of the territory
on one hand and toward its southwest limit in the Alaska Peninsula on the other.

Besides numerous inferior tranverse lines of height, this system embraces four
important ranges, whose extended axes are approximately parallel to each other and
to the general trend of the coast line (see Pl. VII). Of these the Coast Range, the
St. Elias Range, and the Aleutian Range lie adjacent to the coast, while the Alaska
Range is inland and forms the northern border of the system.

In British Columbia the system embraces only the Coast Range, unless the
highlands of Vancouver Island® be regarded as a distinct range. This simplicity of
structure is continued for about 900 miles northward as far as Lynn Canal, but
west and northwest of this point the system becomes more complex and embraces
two or three distinct ranges, separated in some instances by broad valley basins,
in addition to other subordinate mountain masses.

COAST RANGE.

The Coast Range extends from near the boundary of Washington northward
through British Columbia into southeastern Alaska, where it lies partly in Alaska
and partly in Canadian territory. Following the coast line for nearly 900 miles, it
passes inland behind the St. Elias Range near the head of Lynn Canal. Thence it
can be traced northward, decreasing in altitude and gradually losing definition until
it finally merges with the interior plateau near Lake Kluane in longitude 138° 30’

This range has no well-defined crest line, but is rather a complex of irregular
mountain masses, occupying a coastal strip between the Pacific Ocean and the
Central Plateau region. Both Hayes? and Dawson¢ have called attention to the
uniformity of the summniit levels between altitudes of 5,000 and 6,000 feet in Alaska,
and 8,000 and 9,000 feet in British Columbia, which, viewed from a similar alti-
tude, gives the range the appearance of a dissected plateau (Pl. XXVIII, 4). This
feature will receive further consideration in the discussion of the topographic
development (p. 287).

The limits of the Coast Range are not always sharply defined, as in many
places it merges with the Central Plateau, and on its seaward side is sometimes

justifiable. Trans, Royal Soc. Canada, 1890, vol. 8, sec. 4, p. 4.

bHayes, C. W., An expedition through the Yukon district: Nat. Geog. Mag., vol. 4, 1892, p. 128.

¢Dawson, G. M., Report on the area of the Kamaloops map sheet, British Columbia: Ann. Rept. Geol. Survey
Canada, new series, vol. 7, 1894, p. 10 B.
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not clearly differentiated from the mountains of the Alexander Archipelago. It
has a width of about 100 miles near Fraser River, which decreases to about 50
miles near Lynn Canal.

Considerable areas on the coast side of the range are drained by the Taku
and Stikine, two large rivers flowing seaward transverse to its axis; while the
Unuk, a smaller river following a similar course, probably receives some of
the inland drainage. On the seaward face of the range most of the drainage is
carried to salt water by many small streams that flow throngh sharply cut
valleys, and have their sources in glacial cirques, which are frequently still oceu-
pied by ice. The larger streams of this class, such as the Skagway and Dyea
rivers, oceupy typtcal U-shaped glaciated valleys. The range is often indented
and interrupted by the many tidal waterways already described (sce pp. 18-20).

The sea slope of the Coast Range has a heavy precipitation, which falls chiefly
as snow in the higher valleys and on the mountains, but near sea level in the formn
of rain. In Alaska the lower reaches of the Pacitic slope are heavily forested
with spruce, hemlock, cedar, and alder (see Pl. XII). The upper limit of thick
timber, which is about 4,000 feet near Dixon Entrance, descends northward until
near Lynn Canal it is about 3,000 feet. 'The inland slopes of the range, except
where broken by broad valleys, have a low precipitation.

ST. ELIAS RANGE.

The name St. Elias Range® has usually been applied to the rugged mountain
mass along the coast of Alaska between Cross Sound and Mount St. Elias.  Here
the name is given a broader significance and includes the Chugach, Kenai, and
Skolai mountains, which are orographically a western extension of the St. Elias
Range. The mountains of the Alexander Archipelago are properly a southeastern
extension, but as they are separated from the mainland and divided into different
groups by broad tidal waterways they can hardly be included under the same
name.

Thus defined, the St. Elias Range extends northwesterly from Cross Sound,
bends westerly near the mouth of the Copper River, and near the head of Prince
William Sound, in longitude 147, turns sharply southwest and merges into the
highlands of the Kenai Peninsula. Near the one hundred and forty-second
meridian the chain is parted by the valley of the Chitina River into two diver-
gent ranges. The southernmost, here called the Chugach Mountains, forms the
main range across the head of Prince William Sound. The northernmost, under
the name of the Nutzotin Mountains, stretches westward and forms a connecting
link between the St. Elias and Alaska ranges.

The St. Elias Range is a rugged mountain mass throughout its extent, varying
in width from 50 miles near Cross Sound to nearly 100 miles at Mount St. Elias,
and then narrowing down to less than 20 miles to the southwest in the Kenai
Peninsula. )

Near Cross Sound some peaks of the Fairweather group rise abruptly
from tide water to altitudes of over 15,000 feet. Westward the range increases

aThere seems to be 1o warrant for the term *‘St. Elias Alps,” used by some writers,

17211—No. 45—086 3
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in height and complexity, culminating in Mount St. Elias (Pl. VIII, 4) and
Mount Logan, 18,024 and 19,500 feet in height. Here the mountain front is
20 to 30 miles from the coast, and the intervening space is occupied by a
series of foothill ridges, or a shelving coastal plain, in many places covered by
huge glaciers. This part of the range, as yet practically unexplored, consists of
a complex of rugged peaks, with intervening valleys and depressions deeply
buried in glacial ice and snow. Russell, who viewed it from the upper slopes
of Mount St. Elias, describes it as ‘‘a vast snow-covered region, limitless in
expanse, through which hundreds and probably thousands of barren, angular
peaks project. There was not a stream, not a lake, not a vestige of vegetation
in sight. A more desolate or a more utterly lifeless land one never beheld.
Vast, smooth snow surfaces, without crevasses or breaks, stretched away to
seemingly limitless distances, diversified only by jagged and angular mountain
peaks.” ¢

From Cross Sound to the Copper River the St. Elias Range forms a rugged
coastal barrier, broken<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>