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A RECONNAISSANCE IN THE SUSHITNA BASIN AND
ADJACENT TERRITORY, ALASKA, IN 1898.

By Georee H. ELDRIDGE.

INTRODUCTION.

The portion of Alaska assigned for reconnaissance to the party of
which the writer had charge embraces the area ‘‘within the divides
delimiting the Sushitna river system, and beyond to the Yukon.”
The object of the reconnaissance was to ascertain the general topo-
graphic features; the distribution of the rock masses; their relations
and characteristics; the occurrences of valuable minerals, especially
gold; and, in addition, the practicable passes between the Sushitna
and Tanana rivers, with reference to the location of a railroad or
wagon route from Cook Inlet to the Tanana. The topographic survey
was to embrace a continuous stadia line over the whole route traversed,
with triangulation as a substitute if found practicable, starting from
a position in latitude, longitude, and elevation as nearly exact as
could be determined, and closing in the same way. Latitude stations
were to be established at intervals of 25 miles. The topography, not
only adjacent to the route, but, so far as feasible, at a distance, was to
be sketched by means of the plane table. Other observations, for mag-
netic declination, temperature, climate, character and extent of timber,
and navigability of streams, were also to be made. The topographic
work was committed to Mr. Robert Muldrow, of the Survey.

TOPOGRAPHY.
SUSHITNA DRAINAGE BASIN.

Cook Inlet is a structural mountain basin of vast size, open to the
North Pacific at its southern end. At present the sea occupies about
half its total area, the remaining portion having been gradually filled
and elevated until it now forms a broad valley, 75 to 100 miles wide
by 150 to 175 miles long, drained by the Sushitna river system.

INCLOSING MOUNTAIN RANGES.

The inclosing mountain ranges are of intricate and rugged topogra-
phy, of an approximate average height of 8,000 to 10,000 feet, sharply
7



8 - SUSHITNA BASIN AND ADJACENT TERRITORY.

serrated and relieved by numerous peaks 12,000, 15,000, and 20,000
feet in altitude. The loftiest and most rugged range is the Alaskan,
constituting the Sushitna-Tanana divide. This carries the highest
peak on the North American continent, Mount McKinley (Bolskaya,
Russian; 7raleyka, Sushitna Indian), 20,464 feet in altitude (Pl. II,
A).* West of Mount McKinley about 30 and 50 miles, respectively,
in the same range, are two other peaks, approximately 14,000 and 16,000
feet in altitude. The sawtooth profile is the common crest line of the
range, while its face is carved with gorges 4,000 to 8,000 feet deep,
with walls precipitous and upper courses glacier filled.

The Chigmit and Tordrillo ranges, which lie west of Cook Inlet and
the Sushitna Valley, resemble the Alaskan Range in their bold and
rugged nature. Both carry lofty, unnamed peaks 10,000 to 15,000 feet,
in altitude, the Chigmit bearing in its southern half the two well-
known volcanoes, Redoubt and Iliamna, 11,000 and 12,000 feet in
altitude, respectively. Iliamna is still steaming. The two ranges are
separated by a deep cut, from which, it is said, lows the Beluga River.

East of the Sushitna Valley and Cook Inlet the mountains have
again great ruggedness, and there are many points with altitudes but
little less than those in the Alaskan, Tordrillo, and Chigmit ranges.
Their southern half occupies the Kenai Peninsula, while northward
they form the divide between the Sushitna and Copper rivers, though
deeply cut by the Knik and Matanuska rivers, which flow into Cook
Inlet. For this northern half, bordering the Sushitna Valley, the
name Talkeetna has been suggested.

At the head of Cook Inlet and just west of the Sushitna River is
Mount Sushitna, 4,280 feet in altitude (Pl. 11, B). It forms the south-
eastern extremity of a low ridge extending well toward the Tordrillo
- Range and separating the waters of the Yentna, the chief western
tributary of the Sushitna, from the streams entering the inlet farther
to the south.

The higher peaks of the Alaskan and other ranges are snow capped
the entire summer, but the lower elevations are bare from June to
September. Glaciers of various sizes occupy the majority of the
higher valleys, and in some instances reach well down to the main
stream courses.

RIVER SYSTEM.

The vast watershed referred to above drains southward through the
Sushitna river system. What is locally regarded as the main stream,
though little larger than its two principal tributaries, the Chulitna
and Yentna, rises far in the interior, in the angle of the Talkeetna

1Continued cloudy skies and a rapid succession of storms during the entire season prevented a more

. satisfactory photographic exhibit of the physical features of the region traversed. That no views

appear of the Upper Chulitna and the Cantwell valleys is also due to continued rains and to the
impossibility of carrying cameras on the forced march over this portion of the route.
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and Alaskan ranges, having a course irregular but in the main south-
southwest. The Chulitna enters the main stream about 80 miles from
the mouth, in latitude 62° 20’ N., longitude 150° 32’ W, It has many
forks rising in the Alaskan Range, some of them originating in the
canyons of Mount McKinley. The volume of water in the Sushitna
below the entrance of this stream is very great, the channel being 14
miles across—more than twice the width of either stream above. A
mile below the Chulitna the main stream receives another important
branch, from the northeast, the Talkeetna. Though rising far back
in the Talkeetna Range, its volume of water is much smaller than that
of either tributary of the Sushitna above. The Yentna enters the
main river 20 miles above the mouth. The region drained by this
tributary is vast, embracing the country lying in the angle between
the -Alaskan and Tordrillo ranges. The Sushitna, Chulitna, and
Yentna carry vast amounts of sediment derived from glaciers and
from the banks, which are constantly wearing away. Their currents
are probably between 4 and 5 miles an hour. The main channels are
deep. All receive great numbers of creeks, many of them large and
important, many running the clearest mountain water. A description
of the Yentna, which was ascended by Mr. Spurr en route to the
Kuskokwim, will be found in an accompanying report.

GENERAL FEATURES OF THE LOWER VALLEY.

The valley of the main Sushitna, below its confluence with the
Chulitna, merges with that of its tributary, the Yentna, forming a
broad, gently undulating scope of country, 100 to 125 miles in diam-
eter, and rising gradually from 4 or 5 feet above mean high tide at the
mouth of the river to 300 and 400 feet at the border of the foothills.
Here and there, as opposite Mount Sushitna and just below the Yentna,
the general level is relieved by low, yet conspicuous, ridges of erup-
tive rock; at other points, by especially heavy deposits of gravel,
which have been sufficient to form local prominences; and yet again,
as opposite and a little below the Yentna, by a ridge of hard conglom-
erate, with sandstone, clay, and coal seams near by. The valley is
generally well timbered with cottonwood, spruce, and birch, the latter
upon the ridges and other elevated portions. Meadows and swamps
are freely interspersed, and lakes are a conspicuous feature. At the
periphery of the valley the country is generally high and rolling,
forming foothills to the adjacent ranges.

The Sushitna River has formed a large delta, which is now cut by
three or four channels of considerable size, the westernmost being
used by the Indians and traders on account of shortness, depth, and
the opportunity afforded, in reaching it, of landing on the shore of the
inlet in case of storm or high winds, the latter being of common occur-
rence. The channels, well defined and permanent through the land
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portion of the delta, offshore frequently change, now becoming choked
with the sediments brought down, now being scoured by the strength-
ening currents. The delta, above general tide level, is a vast body of
marsh land, relieved along the channels by fringes of timber that
become heavieras distance from the inlet is gained. At first only alder
and cottonwood prevail, but 8§ or 10 miles upstream spruce appears,
increasing rapidly to Alexander (Zagunina, Indian) Creek, from which
point northward it is an important growth both in quantity and in size.
The Sushitna delta is continuous southward, along the west side of the
inlet, with what is locally known as the Beluga Flats (PL. I1, B), a strip
of marsh land 10 or 12 miles long by 4 or 5 wide, lying between the
uplands of glacial sands and bowlder clays and the inlet’s waters. The
Beluga and Theodore rivers, draining the contiguous portions of the
Tordrillo Range and the high lands along its base, cross the flat and
enter the inlet by channels as blind as those of the Sushitna. The
waters of the inlet are very shallow off the flats, low tides exposing a
belt of mud and sand a mile or more in width. The tides of the inlet
have a rise and fall of 30 feet and are exceedingly strong.

Between the delta and the mouth of the Chulitna the Sushitna main-
tains a width of from one-half to 2 miles and is, for the greater por-
tion of the distance, studded with 1slands, though just below the
Yentna, and again about 14 miles below the Chulitna, there is a single
broad, deep channel, one-half to three-quarters of a mile wide. The
stage of the water causes marked variation in the relative proportion
of islands and bars exposed, seriously affecting the ease with which the
river is ascended, since, on account of the swiftness of the current, the
greater portion of the distance above the Yentna has to be made by
towing along bar or island or on the main shores (Pl. I, 4, B, and
(). There are, however, many minor channels of greater or less
length where comparatively easy progress can be made with oars and
paddies. The main channel of the river for 130 miles from its mouth
is generally well defined and of considerable depth, sufficient, it is
believed, for the passage at all points of light-draft stern-wheel
steamers.

The banks of the Sushitna River for the lower 12 miles rise but 5 or
6 feet above ordinary water level. They consist of alluvial mud or
fine gray to yellow sand. At Alexander Creek gravel banks appear,
but not until a mile or two above the Yentna do they become a pro-
nounced feature of the river (PL. I, D). From this point to the Chu-
litna they form banks 10 to 200 feet high, with but scant bottom
lands along either main river or tributaries. The sands and gravels
probably underlie the larger part of the general valley of the Sushitna
and its branches, their generally level surface, with its accumulated
soil, offering vast areas of land well adapted to agriculture.
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GENERAL FEATURES OF THE UPPER VALLEY.

Between 5 and 10 miles above the mouth of the Chulitna the char-
acter of the main Sushitna Valley begins to change. The river here
lies in the foothills and a little beyond is inclosed between ridges of
3,000 to 4,000 feet elevation that separate it on the southeast from the
Talkeetna and on the northwest from the Chulitna. The stream itself
now runs in a most picturesque gorge, 400 to 500 feet deep, which has
been cut in the bottom of an earlier though still comparatively recent
valley. About 50 miles above the mouth of the Chulitna, rapids, with
falls above, are reported, impeding further progress upstream by
boat. By a portage of about 25 miles, however, made on the north-
west side of the river, boats may again be utilized for transportation
of supplies, nearly to the great glaciers at the head of the stream; but
the current is much swifter than from the rapids down. The early
valley of the Sushitna (see Pl. V) is nearly closed at its lower end, 10
miles above the Chulitna; it opens to a breadth of 6 or 8 miles within
the next 10 miles, and thence maintains this width in a general way as
far as the great bend in the river about 70 miles above the Chulitna.
Beyond this it is said to broaden still further and to take on the char-
acter of an open highland country, yet with mountains at a distance,
along its periphery. From 10 to 15 miles above the Chulitna the north
side of the valley is marked with terraces that succeed one another
well toward the summit of the ridge. The origin of these terraces
was not investigated, but they may have been due to a difference in
successive strata or, perhaps, to the effects of early erosion and changes
in water levels. )

Although this early valley of the Sushitna had once a general and
well-defined base-level, it has since been deeply cut by mountain tor-
rents, and its floor rendered further uneven by general erosion of the
underlying, highly folded slates. The region is now one of hills and
dales, beautiful in the extreme, with growths of spruce and hirch
interspersed with open, grassy or moss-covered parks and.lakes of
great picturesqueness. The soil in the hollows of this high bench land
is deep and rich, but the ground, especially the moss-covered portion,
is uneven with tussocks and difficult to traverse. Timber line in the
Alaskan Range lies approximately at 3,000 feet above sea level;
bevond this for 500 to 600 feet alders extend, succeeded finally by
moss-covered slopes or the bare rocks themselves.

The head oi the main Sushitna is said to embrace three or four large
branches that spring from glaciers well up in the mountains forming
the eastern extremity of the Alaskan Range.
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THE CHULITNA ANXD THE MOUNTAIN PASSES AT ITS HEAD.

The Chulitra was not ascended in our exploration, but was observed
from the range separating it from the Sushitna, at a point opposite the
mouth of Indian Creek. The distance between the streams is here 12
or 15 miles. The course of the main Chulitna is a little west of south,
but it receives numerous large tributaries, glacial and others, from
Mount McKinley and adjacent peaks to the west, while from icy amphi-
theaters high in the spurs to the east flow several others of consider-
able importance. At its head the Chulitna has several prominent forks,
which rise far back in the range, some of them leading to passes less
than 4,000 feet in altitude. Two of these forks were ascended last
season, and the passes at their heads crossed, by independent parties
from the Geological Survey and the Army. The Survey party crossed
at the head of the easternmost fork, finding there two passes to the
waters of the Tanana about 1} miles apart, one 3,700 feet in altitude,
the other 4,200 feet, the lower lying to the east of the other, with an
approach of gentle grade on both sides quite to the summit. In the
immediate vicinity of these are two other passes, one leading from
what is probably an upper fork of the Sushitna, the other from the
tributary of the Chulitna next west of that ascended by the Survey
party. The latter pass is the lowest of the four in this vicinity and
bears a small lake at its summit. Its elevation is probably about 3,500
feet. The approach to it appears to be easy. The four passes just
described lead directly to the same tributary of the Tanana.

The detail from the Army, from a detachment of the Fourteenth
Infantry under Captain Glenn, consisting of Sergeant Yanert and a
private, under the pilotage of an Indian, ascended what is possibly
the main tributary of the Chulitna and crossed the range at a point
perhaps 20 miles west of that at which the Survey party crossed, by
a pass estimated to be about 2,700 feet in altitude and affording a more
direct route than that taken by the Survey party. This pass, or at
least the valley leading north from it, the Survey party saw on its
journey toward the Tanana. The existence of still other passes in the
Alaskan Range is possible to the east of the foregoing, indeed, quite
probable, though to the west questionable.

The general valley of the Chulitna is even more a mountain valley
than that of the Sushitna, for it lies directly at the hase of Mount
MecKinley and the peaks to the northeast. Notwithstanding this, it is
comparatively broad, hasthe same character of bench lands as described
for the Sushitna, and appears fairly easy of access. It is well timbered
and watered and there are hundreds of acres of meadow and grass
lands similar to those seen in the Sushitna Valley. The upper portion
of the valley is basin shaped, with the spurs of the inclosing ranges
extending well to the center. Even the lofty ridge which farther
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south separates the Chulitna from the -Sushitna River and Indian
Creek is continued several miles into the basin, making in its south-
eastern quadrant a deep cove of high, rolling meadow and moss-cov-
ered lands. The southern end of this cove is drained by a deep gorge
cut entirely across the median ridge, while the northern portion drains
around the end of this ridge into an upper branch of the Chulitna.

Magnetic variations, Sushitna River, Alaska. (Robert Muldrow, 1898.)

Latitude. | Longitude. Place. Date. ! Variation.
61° 19/ | 150° 38/ | Mouth Sushitna | May 12-15_.._....._. 27° 15/ E.
River. .
61° 35/ | 150° 27/ | Mouth Yentna | May 26, 9.45 a. m ..._| 27° 20/ E.
River.
61° 54/ | 150° 07/ | Sushitna River ...| June 3, 4.30 p. m ....| 27° 50/ E.
62° 20/ | 150° 10/ | Forks Sushitna | June 26, 4.30 p. m ...| 29° 30’ E.
River.
62° 49/ | 149° 39/ | Sushitna River, | July 5, 4.33 p. m.._.. 29° 307 E.
mouth of In-
dian Creek.

CANTWELL RIVER.

The tributary of the Tanana descended by the Survey party is prob-
ably the Cantwell River. Sergeant Yanert encountered the same
stream well down. Though it was not followed to the mouth, the
tributary is known to lie considerably to the west of that descended
by the main Army party, which was identified as the Delta River.!
The stream descended by the Survey party is important in size, receiv-
ing within the range, for a length of at least 60 miles, many large
tributaries, glacial and other. For 20 or 25 miles from its source it
is confined to narrow and tortuous canyons, two important tributa-
ries entering it from the east, about 5 and 12 miles from its head,
respectively. Twenty-five miles from the source the stream, after pass-
ing through a short box canyon, crosses midway an open northeast-
southwest valley, 40 or 50 miles in length by 5 or 6 in width, drained from
either end by large streams of-glacial origin. In passing out of this
valley these streams have each cut a deep gorge in the northwest wall,
uniting beyond it in a river between 100 and 200 yards wide, flowing
a heavy volume of water. The stream descended by the Survey party
enters the western branch just above its exit from the valley, about
10 miles above its confluence with the eastern branch. Both east and
west branches carry heavy sediments, derived from glaciers that feed
their tributaries. Their valleys are locally well timbered with spruce
and cottonwood. There are, however, great areas of moss and marsh

18ee accompanying report by W. C. Mendenhall.
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land of irregular surface, and in the valley of the western fork, espe-
cially in its upper half, there are numerous lakes, some of them appar-
ently of considerable size. Itis this, the western, valley that Sergeant
Yanert descended, reporting that he entered it over a low pass directly
from the valley of the Chulitna, which he ascended. At the junction
of the western branch with the tributary followed down by the Sur-
vey party, Sergeant Yanert, deserted by his Indians, decided to retrace
his steps. About 40 miles below the confluence of the east and west
forks referred to above, for most of which distance the river flows
through a narrow, deep canyon, there enters from the east another
important tributary, occupying a broad, open valley of great length
and of the same general appearance as the upper valleys. This tribu-
tary is also glacier fed, and itis difficult to say whether it is inferior
or superior in size to that descended by the Survey party. About
15 miles below its entrance into the main river the latter appears to
pass out of its mountain-hemmed valley by a sharp gorge 5 or 6 miles
in length, through which it was believed the open valley of the Tanana
could be seen. From these lower forks the Survey party, short of
supplies, retraced its steps over practically the same trail.

GEOLOGY.
STRATIGRAPHY.

The country traversed by the Survey party presents for examina-
tion a bhalf dozen formations and a structure broadly simple yet com-
plex in detail. The formations include granite, which it is believed
is the basal granite of the country ; schists and slates, chloritic and
other; a series of conglomerates and coarse sandstones; sandstones
and shales in succession, with coal seams, belonging to the Kenai
formation; and drift—gravels, sands, and clays or muds. The ages
of the formations are undetermined except for the Kenai, which Drs.
W. H. Dall and F. H. Knowlton studied several seasons ago and found
to be Eocene. '

GRANITE.

This is the basal rock of the country traversed and is apparently of
the same nature as that found in like positions elsewhere in Alaska.
It is bright gray, of moderately coarse texture, and either massive or
of a heavy gneissic structure. Its chief components are feldspar,
biotite, and quartz, with occasional hornblende. The greatest body
encountered was that of Mount Sushitna (Pl. II, B), its entire mass
above an altitude of 1,200 feet being of this rock; below this altitude
the slopes showed no outcrops on our line of ascent. From the sum-
mit of the peak the granite appeared to form the core of the ridge
that extends for many miles to the northwest.

A second locality of granite is a small faulted area on the east side of
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the main Sushitna about 18 miles above the mouth of the Chulitna. The
granite has a prominent gneissoid structure that imparts to it the
appearance at a distance of a heavily bedded quartzite. It formsa
characteristic ridge, the smooth, well-rounded top rendering it a con-
spicuous feature of the landscape. The fault referred to has a north-
westerly trend and a throw of perhaps 1,000 feet, the granite uplhfted
on the northeast against slates on the southwest. To the northeast the
granite rapidly passes beneath the slates, its outcrop along the river
being less than a mile in width.

A third granite mass is exposed a short distance above the last area,
on the opposite side of the river. It forms the core of the ridge be-
tween the Chulitna and the Sushitna, and extends, with occasional
interruptions, nearly to the head of Indian Creek. At the hase of the
ridge, on the southeastern side, it is fringed by quartzites and slates.
Small remnants of the latter rocks are also to be found at several
points along the crest of the ridge, and, indeed, locally, the series may
extend quite over the summit, from base to base. The granite is of
the same general character as that in the areas already described, but
the gneissic structure is not so strongly developed.

Granite also occurs on some of the tributaries of the Chulitna
explored by the Survey party, but the areas of exposure seen were
comparatively small, separated by others of the overlying series of
slates. It was also found in similar isolated patches north of the
Tanana-Sushitna divide.

SUSHITNA SLATES.

The Sushitna slates (Pl. VI, A4) constitute one of the most important
of the Alaskan formations. The beds are essentially quartzitic, vary-
ingin coarseness of material from an extremely fine homogeneous rock
to one of granular structure. In addition to quartz there are occa-
sional orthoclase, plagioclase, biotite, muscovite, scattered grains of
iron oxide, and minute fragments of slate—apparently of the same
nature as the fine-grained slates of the series itself. The entire series
has been extensively sheared, and the sand grains crushed, producing
thus the partial schistose or slaty structure that so generally prevails.
Mr. Cross, of the Survey, who examined the rock microscopically,
found no grains referable to igneous rocks, in spite of the impression
from megascopical examination that the rocks were sheared eruptives.

A feature of the formation in localities where great crumpling of the
strata has taken place is the presence of large numbers of quartz seams,
a half inch to 2 feet thick, reticulating the exposed surface of the
series with considerable intricacy. Such seams often show minerali-
zation with sulphide of iron, and it is believed that they constitute the
source of much of the gold found in the bars of the Sushitna and
in other places where the slate series is present,
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In ascending the main Sushitra one finds this great series of slates
first exposed about 15 miles above the mouth of the Chulitna. Thence
the formation extends up river to a point considerably bevond the
mouth of Indian Creek—it is said by a prospector to a little above the
falls, or about 50 miles above the lower outcrop. The general trend
of the series, east of the Sushitna River, is believed to be parallel with
that of the Talkeetna Range—that is. NN'W.-SSE. ; west of the Sushitna
its relations are with the Alaskan Range, the strata veering first to
E.-W., and then to NE.-SW. The general dipis away from the range
axes at degrees varying between 45 and 85. In the Tordrillo Range
the same slates are again said to be found, but this is not on the best
authority. Throughout all the ranges there are doubtless many sec-
ondary folds, varying in direction and causing serious intricacies in the
areal distribution of the rocks involved.

North of the Sushitna-Tanana divide the series of slates is quite as
fully developed as south of it. Again their general dip is outward,
except where influenced by local secondary folds. The dip on this
side is usually below 45°. The series maintains the same general fea-
tures of composition, schistosity, cleavage, and quartz veinings more
or less mineralized as on the south side of the range. The total width
of the terrane across this range can not be far from 80 miles.

CANTWELL CONGLOMERATE.

This is a series of conglomerates and coarse sandstones which was
encountered in the banks of the Cantwell River about 10 or 15 miles
above the lower forks. The matrix is quartz, the pebbles are of dark
slate, perhaps derived from the great series of slates described above,
on which they presumably rest. The series is, possibly, 600 or 700
feet thick, and may be thicker. The area underlain is not known, but
may be 50, 100, or more square miles. The strata outcrop for a mile
or two along the river bank, the channel now lying with the strike,
now with the dip, of the beds. The general dip is northward.

KENAI FORMATION.

This is the only other sedimentary formation encountered along the
route of travel, except the recent bowlder clay, sands, and gravels.
The formation is a succession of soft, light-gray sandstones and mud
shales, with interspersed coal seams (Pl. I, Z). Dall' and Spurr®
report conglomerates in the series. Certain conglomerates were found
by the writer in the east bank of the Sushitna, a mile below the Yentna,
but their relation to associated recognized Kenai beds was obscure. The

1Report on coal and lignite of Alaska: Seventeenth Ann. Rept. U. S. Geol. Survey, Part I, p. 789.
2Geology of the Yukon gold district, Alaska: Eighteenth Ann. Rept. U. 8. Geol. Survey, Part III,
pp. 185-209.
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age of the Kenai series has been determined from plants and mollusks
to be upper Eocene—Oligocene.’

From the existence of the Kenai formation along the eastern shore
of Cook Inlet, its presence from a point several miles southwest of
Tyonek to the vicinity of Mount Sushitna, its appearance on the
Sushitna River, first at Sushitna Station and again on the main stream
above the mouth of the Chulitna and again on the Talkeetna, it is very
probable that the entire Cook Inlet Basin, both above and below water,
is underlain by this formation, with its periphery defined by the base
of the surrounding ranges. Of the foregoing localities the Kenai
Peninsula is doubtless the most important in point of areal outcrop.
Next to this is, perhaps, the Tyonek fie!d, which, from reports of the
finding of coal by prospectors, must underlie much of the region to
the foothills of the Tordrillo and Chigmit ranges. The upper area on
the Sushitna is also important, for the formation can be traced along
the stream for 3 or 4 miles, and it doubtless extends beyond this, as
well as outward on either side, beneath the gravels, earth, and vegeta-
tion which constitute the general surface of the land. In all of these
localities the same general features of the formation are recognizable.

On the lower east fork of the Cantwell River, about 10 miles above
its confluence with that descended by the Survey party, there is an out-
crop of shales and sandstones with traces of thin coal seams, which it
is believed belong to the Kenai. The areal extent of the formation in
this locality, however, was not determined.

The beds of the Kenai are rarely horizontal. Dall reports gentle
but broad undulations in the strata on the Kenai Peninsula; in the
Tyonek field the dips observed by the writer are between 20° and 40°
E.; in the Upper Sushitna a general dip of 5° to 10° downstream
(southward) was found; and in other localities similar undulations were

met with.
PLEISTOCENE DEPOSITS.

The recent deposits of the Sushitna Valley and adjacent shores of
Cook Inlet embrace gravels, sands, and clays. These were laid down
in two distinet periods. .

In the earlier period was deposited a bluish-gray clay, locally rich
in pebbles and small bowlders of materials derived from encircling
ranges—granite, slate, and the various eruptives, together with coal
derived from the beds of the underlying Kenai series. The clay is of
wide distribution, being found at frequent intervals in the bluffs of
the Sushitna to the entrance of the Chulitna, along Cook Inlet west
of Tyonek, and underlying the bench lands contiguous to the Beluga
and Theodore rivers. In each instance the extent of the outcrop
indicates a considerable area for the deposit. The clay rests uncon-

1Report on coal and lignite of Alaska: Seventeenth Ann. Rept. U. S. Geol. Survey, Part I, p. 837.
20 ¢EOL, PT T 2




18 SUSHITNA BASIN AND ADJACENT TERRITORY.

formably upon the Kenai formation, and occurs in numerous inde-
pendent outcrops. Its general thickness it was impossible to deter-
mine.

In the later period were laid down heavy deposits of coarse, loosely
agglomerated, ferruginous sand and gravel (Pl 1, D), also embracing
materials derived from the encircling ranges. The proportion of
gravel to sand varies between the extremes, even in the same locality.
It is noticeable, however, that the general coarseness of the material
increases as the river is ascended. Cross bedding is a common feature.

At Tyonek is a heavy deposit of yellow sand, which forms bluffs 150
to 200 feet high. It is believed that this sand belongs to the same
period as the younger gravels described above, being the correspond-
ing seaward deposit.

ERUPTIVES.

Several eruptives were encountered along the Survey party’s route
to the interior. East of Mount Sushitna there is a conspicuous north-
south ridge, rising from the valley 400 or 500 feet, and composed
entirely of hornblende-andesite. Between this and the mountain is a
smaller ridge of the same rock. The general features of the specimens
from the two localities are: For the first, a few phenocrysts of horn-
blende and plagioclase in a strongly predominant groundmass of
plagioclase feldspar in short, square prisms and colorless particles,
with a fine magnetite dust sprinkled through the mass; for the second,
simply a fine-grained mass without the development of phenocrysts.
Mzr. Cross, of the Survey, made the determinations.

Just below the mouth of the Yentna the west bank of the Sushitna
presents a bluff of olivine-diallage-basalt, according to Mr Spurr, who
examined it in detail. Mr. Spusrr describes the rock constituents as
plagioclase, olivine, diallage, all very abundant, some iron oxide, a
little colorless augite, and amygdules filled with natrolite.

At the head of Indian Creek, from the peak just east of the pass,
was obtained an eruptive which Mr. Cross determined as metadiorite
or metadiabase, offering in explanation the following statement: The
rock ‘‘appears to have been a simple hornblende-diorite of fine-gran-
ular structure. So much secondary green hornblende has been formed
in ‘the plagioclase and as a fringe about the older hornblende grains
that the primary constitution and structure are obscured. It may be
altered diabase, the original augite having changed to hornblende, but
I think the rock was probably a diorite.” »

Other eruptives, including a granite, were found in situ in the heart
of the Alaskan Range, in the pass crossed by the Survey party.



ELDRIDGE.) STRUCTURAL FEATURES. 19

STRUCTURE.

The structural features of the Sushitna Valley and its inclosing
ranges (map 3) could be gathered only in so far as the route of travel
and the allotted time permitted. The results attained, therefore, are
limited, and in no instance cover an area structurally complete in itself.
The feature of chief interest is the Alaskan Range, which, in the
region of the Chulitna and Cantwell rivers, shows in the slates which
compose it a broad anticlinal structure, the axis NE.-SW., the steeper
side of the fold to the south. From the ridge between the Sushitna
and Chulitna this side of the range is in full view for 50 or 60 miles,
and clearly shows the stratification of the slates and their highly inclined
position. In consequence of the steep dip and the variable though
always great hardness of the strata, an unexampled ruggedness has
been imparted to this face of the range, rendering its lofty points and
its high, glacier-filled canyons and amphitheaters utterly inaccessible.
No extended general view of the north side of the Alaskan Range was
obtained.

In the transverse section of the range many secondary folds of
greater or less importance were discovered. Such folds vary materially
in the directions assumed by their axes, and in deciphering the struc-
ture of the range for a given area many intricacies will be encountered.
An instance of a secondary fold occurs in the ridge between the Su-
shitna River and its tributary, Indian Creek, on the one hand, and the
Chulitna on the other-—an anticline with granite core and fringing
slate and quartzite, the latter locally extending across the summit.
Even in this secondary fold unevenness of development has been dis-
played, for opposite a point midway the length of Indian Creek is a
most remarkable structural pass, a veritable synclinal crumple in the
anticline of the main ridge. The northern end of the anticline is found
in a lofty, rugged mountain mass that extends for 20 miles beyond
the head of Indian Creek into the middle of the upper valley of the
Chulitna. Secondary folding occurs quite to the crest of the divide,
but it is here more completely involved in the central or axial fold of
the range and is therefore less individual in character.

North of the divide, also, some very large secondary folds were
observed, notably in the vicinity of the upper east and west forks of
the Cantwell, and again in the ranges inclosing the valley at the lower
forks and the main stream below. :

Regarding the structure of the Talkeetna Range, the distant views
obtained suggested for it a series of folds of much irregularity of dis-
position. Mr. Mendenhall, however, passed through the heart of this
range, and to his report the reader is referred.

The structure of the Tordrillo Range, which is a synclinorium, Mr.
Spurr will discuss. The Chigmit Range is doubtless more or less
volcanic. :

From the foregoing it will be seen that Cook Inlet and the Sushitna
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Valley constitute a great structural basin, modified as to its floor by
certain eruptives and by the deposits of recent times, especially the
Pleistocene gravels. The Kenai formation was deposited prior to the
completion of the mountain uplifts, for its strata dip to the center of
the inlet and valley in a pronounced degree.

MINERAL RESOURCES.

The mineral resources of the Sushitna Valley at present known are

gold and coal.
GOLD.

The gold found along the route of the Survey party, except traces
by assay in the pyritiferous quartz of the slate series, is placer. Placer
gold was found in every bar of the Sushitna River prospected, pans
being taken every 4 or 5 miles from the Yentnato Indian Creek. No-
where, however, did the amount exceed a few fine colors. . The source
of this gold is, doubtless, the innumerable small quartz seams in the
Sushitna slate series, and it may have been transferred direct to its
present resting place or may have first been deposited in the heavy
Pleistocene gravel beds through which the river flows. It was found,
in minute grains and in small quantity, at several points in the younger
of these gravels; the older gravel, with its matrix of blue clay, yielded
no returns. Above the Chulitna the gold is more immediately derived

“from its original source, the mountain torrents here rushing directly
from the slates into the main stream. In the torrential streams the
gold is coarser than in the river bars, in a stream entering the river
from the east, about 2 miles below Indian Creek, particles of a value
of 5 or 6 cents being picked from the rim rock.

The quartz seams rarely exceed 8 inches in width, while perhaps the
majority are under 4. Nearlyall bear traces of pyrite,and some show
small portions rich in this mineral. However, samples chosen for
their favorable appearance from the gold standpoint showed none of
this mineral by panning, but one or two gave traces of gold and silver
by assay. Notwithstanding these results, itis believed that the quartz
seams afford the gold for the enrichment of the river bars. Itisin
the region of the slates that the richer prospects of placer gold are
found; also, the gold is here coarser, and in some instances the location
of the deposits is such that the gold could not have been derived from
any other source than the slates. From the enrichment of the quartz,
too, with a mineral so often auriferous, it is thought that the veins
are the source.

The localities of special importance, it will be gathered from what
has been said, are such areas in the slate belt as have undergone special
crumpling and crushing and so have furnished opportunities for the
formation of quartz seams and their mineralization. Two of these
localities were encountered on the route followed by the Survey party,
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one in the hills on the southeast side of the Sushitna 2 miles below
Indian Creek, and one north of the divide, on the west side of the tribu-
tary of the Cantwell descended, about 15 miles from its source. From
prospectors a third locality was learned of—on the Chinaldna, a tribu-
tary of the Talkeetna, 25 or 30 miles south of the locality first referred
to. It is probable, also, that in the ranges encircling the Sushitna
Valley many other localities of equal promise will be found.

COAL.
THE FIELDS.

The coal of Cook Inlet and the Sushitna drainage system occurs in the
Kenai formation, of Eocene (early Tertiary)age. The beds of the Kenai
Peninsula, on the east side of Cook Inlet, were examined by Dr. W. H.
Dall in 1895, and are described in Part 1 of the Seventeenth Annual
Report of the United States Geological Survey, page 765 and follow-
ing. They will not be further referred to here. On the route of the
present survey three areas of coal outcrops were encountered—at
Tyonek, on the west shore. of the inlet; on the east bank of the
Sushitna, a mile below the mouth of the Yentna; and on the main fork
of the Sushitna, 4 to 10 miles above the mouth of the Chulitna. The
Tyonek field is the easiest of access, and its outcrops have for some
time afforded coal for use in a small local steamer and for domestic
purposes at the agency of the Alaska Commercial Company at this
point.

The extent of the Tyonek field was not investigated, but from inde-
pendent reports by prospectors and Indians it is inferred that it
extends for several miles inland, and from a point 7 or 8 miles west
of Tyonek along the coast, as far northward at least as Theodore
River. * From a point 2 miles west of Tyonek to one about 6 miles
west there is a continuous outcrop of the Kenai formation—sand-
stones, shales, and coal seams—along the beach blufts (PL I, Z). The
strata dip from 35° to 60° SE., the amount varying locally. The
general strike of the series, NNE., would carry the strata to a point
about 10 miles up the Chulitna, where, indeed, coal is reported in
veins equaling in size and number those at the beach. Coal is also
reported about 30 miles up the Beluga River, nearly in line with the
Chulitna and Tyonek exposures. This would make an outcrop on the
strike, beneath the superficial deposits of silt and gravel, of approxi-
mately 80 miles, with a width, as shown at the beach, of about 4 miles.
The number of seams, large and small, exposed along the beach west
of Tyonek is 36, but it is possible that some of them are repetitions
by faulting, though no actual evidence to this effect was found. The
beds vary in thickness from a foot to 15 feet, there being many from
4 to 6 feet thick. As a rule, not only is the coal of low grade, but the
seams are many times split by slate, clay, or sand partings. There are,
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however, three or four seams in which probably one or two 3-foot
benches of moderately clear coal might be found.

Of the field near the mouth of the Yentna but little can be learned
without boring or other extensive prospecting. One or two small coal
seams in a limited outcrop of clays and sandstones, with a conglom-
erate of undetermined relationship near by, are all that here appear.
Across the river the bank is of gravel, beneath which, however the
Kenai should again be found.

The third coal field along the main river, 4 to 10 miles above the Chu-
litna, appears in outcrop for a distance of 6 or T miles, and is, per-
haps, the exposed portion of an extensive area. The strata form
bluffs 100 to 300 feet high, and consist of clays and sandstones—the
former predominating—with coal seams from 6 inches to 6 feet thick.
There are perhaps ten or fifteen coal beds exposed in the entire length
of the outcrop. Their general dip is 5° to 10° SSE., with undulations.
The thickness of the series exposed is perhaps 500 feet.

North of the divide, measures similar in appearance to the Kenai
series were observed on the lower (east) fork of the Cantwell River,
a few miles above its confluence with that descended by the Survey
party. Thin coal seams appeared to be present at a distance, but
close examination was impossible, because the exposure was across the
stream from us. The extent and economic worth of the formation in
this valley also remain in question, but it is possible that the measures
underlie a considerable area.

PHYSICAL FEATURES OF THE COAL.

The coal of Cook Inlet and the Sushitna Valley, as at present known,
is all of the same nature, a low-grade lignite. Inappearance it is often
hardly more than a compressed mass of carbonized wood, it being pos-
sible to pull up from the back of a seam slivers from a few inches to 3
feet in length. Stumps 1 foot to 2 feet in diameter are common, being
especially conspicuous along the beach west of Tyonek (Pl I, /7).
They stand vertical to the bed, and by their appearance, together
with the assemblage of slivers and other carbonized material, suggest
that the coal seams originated in a mass of decayed swamp vegetation.
The color of the coal is black and brown, with a brown streak. There
are, as in coal beds generally, joint planes running in two or more
directions. Locally, the coal of some layers may have lost its woody
and fibrous structure and have taken on the appearance of the higher-
grade lignites which shade into the lower divisions of the bituminous
series. One of the first impressions, however, on seeing the coal beds
is their youth, it being questionable if a younger example of coal can
be found anywhere, peat itself excepted. Indeed, in some of the
local bogs resting upon the coal measures there are stems and other
woody tissues that closely approximate some of the less altered varie-
ties of the lignitic material.
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ANALYSES OF THE COAL.

The following analyses are of samples taken from the Tyonek field,
and were made for use in studying the coal rather than with a view
to its commercial possibilities. They represent the coal at its best,
in no instance the average of a seam, which would fall considerably
below the results here given. :

Analyses of four coals from near Tyonek.

No.1. No.2. No.3. XNo. 4.

Moisture . ... ... ... ... 5.41 9.07 9.47 9. 44 }
Volatile matter . ... ______...... 65.13 49.41 53.53 48.75
Fixed carbon ... ... _........... 27.60 30. 84 31.66 33. 56
Ash. .. 1.86 10. 68 5.34 8.25

100. 00 100. 00 100. 00 100. 00
Sulphur.. ... ... . 26 .41 .36 .49
Coke. oo None. None. None. None.

No.1. Portion of a vein crossing beach 4 miles west of Tyonek. (Wood coal;
selected.)

No. 2. From best portions of three or four different veins along the beach, 3% to
3% miles west of Tyonek. (Coal.)

No. 3. Portions of a vein crossing beach 2} miles west of Tyonek—the first vein
west of the village. (Represents a layer of coal 13 feet thick in a 12-foot vein.)

No. 4. Portions of a vein 6 miles west of Tyonek, but from a stock pile at Tyonek
for use on the small steamer Perry, plying on the waters of Cook Inlet.

By way of comparison, a few analyses of samples collected by Dr.
Dall in 1893 from the Kachemak Bay locality are given below.
Detailed information regarding them will be found in the Seventeenth
Annual Report of the United States Geological Survey, Part I, page
789 and following, from which the extracts given below were taken.

Sémples of coal were taken as follows: No. 213 from the Bradley seam; Nos. 218,
219, and 220 from the seams in Eastland Canyon, at 270 feet altitude; No. 222 from
the Curtis seam. Analyses give the following results:

Analyses of coal from Bradley seam, Eastland Canyon, and Curtis seam.

No. 213. No. 218. No. 219. ! No. 220. No. 222,

Moisture . .. ... .. 12.64 11.72 10.35 11.59 11. 67
Volatile matter not

moisture ... .._.... 43.36 46. 50 52. 22 50. 70 52,37

Coke . ... .......... 37.14 34. 64 34.58 30. 84 21.01

Ash ... ... ... 6. 86 7.14 2.85 6. 87 14.95

100. 00 100. 00 100. 00 100. 00 100. 00

Sulphur............. .49 .40 .17 .22 .46
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No. 213. Luster, brilliant on fresh fracture; break, cuboidal; ash, gray, without
clinkers; coke, dull and noncoherent.

No. 2i8. Coke, dull, noncoherent; ash, yellowish. The coal was dull charcoal-
black, with an apparently fibrous structure, breaking into elongated splinters and
chips, and giving when scratched a dark reddish-brown streak.

No. 219. Coke, dull, very slightly coherent; appearance resembles No. 218. This
specimen was taken from a mass which had been exposed to the weather.

No. 220. Coke, dull and noncoherent.

No. 222. Coke, dull and noncoherent; ash, vellowish.

AGRICULTURE.
VEGETATION.

A portion of the country traversed last season gives promise of an
agricultural value little short, it is believed, of many of the more
prosperous regions in the United States.

In many localities in the Sushitna Valley native grasses, including
the blue-stem of northern United States, grow profusely. There are
rich meadows of native hay, and of forage plants the lupines are one
of the most conspicuous. At Tyonek, rye and oats grew to full head
last season, the grain having been dropped along the gravelly beach
by prospectors early in May. Here, also, and at their Sushitna sta-
tion, just below the mouth of the Yentna, the agents of the Alaska
Commercial Company and the Indians raise annually excellent Irish
potatoes of moderate size, peas and beans, turnips of finest flavor, let-
tuce, and radishes. In the wilds of the valley and adjacent mountains
berries abound, including cranberries, high and low bush; salmon ber-
ries, a berry resembling a dewberry in size and shape but of the color
and flavor of a strawberry; blueberries, mossberries, bearberries, and
currants, all delicious in flavor. The soils of the valleys are rich in
loam and decayed vegetable matter extending to depths of 4 to 10 feet.
The marshes are susceptible of drainage, as are also the swamps, while
the higher timbered areas are generally dry.

In the Cantwell Valley the conditions differ somewhat from the
foregoing, the climate being drier and the atmosphere colder. More-
over, the elevation is generally greater. (Grasses are less abundant;
mosses more so. Berries and forage plants abound.

SEASONS.

The length of the season in the Sushitna-Tanana country is somewhat
limited, but it is to be borne in mind that by reason of the high lati-
tude the summer days are days throughout, and that therefore the
growing time of vegetable life, from May to September, must nearly
equal that where the twenty-four hours are divided into daylight
and darkness. Moreover, the rapidity of growth is remarkable.
Last season the Sushitna became practically free of ice on May 22.
At that time plant life gave no definite sign of reviving. On June 1
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leaves were of sufficient size to impart to the river banks a delicate
spring green. On June 6 all nature was in full sway. Berries were
abundant by the.middle of July. In the latter half of August the
leaves and mosses had taken on their autumn tints, rich and brilliant.
By the 1st of September many of the trees were losing leaves, and by
the 15th of the month the last vestige of foliage had disappeared.

CLIMATE.

The following tables will indicate the climatic conditions of the
region traversed. i

Temperature and weather observations in the Sushitna Basin in 1898.

i sl
£l
Date. Place. d g g gi] Remarks; days.
S Hlg|ag
D 5 o <
= Ela |8
May 11-14 | Mouth Sushitna River ....| 45.5 | 55 | 39 | 16 | 2 cloudy,! 1 fair, 1 light rain.
May 15-21 43 | 11 | 3 cloudy, 4 clear.
May 2-28 45| 14 | 2 clear, 4 cloudy,1rain,
May 28-June 1 44 { 20 | 1rain, 4 clear.
June 2-3 cedleaad]ee. ] 2 clear.
June 4-9 | 57 miles N.of Cook Inlet..{ 56.5 | 656 | 49 { 16 | 1 clear,5 cloudy.
June. 10-16 | 65 miles N.of Cook Inlet..| 67.0 | 81 | 57 | 24 | 6 clear, 1 rain.
June 17-23 | 75 miles N.of Cook Inlet..| 59.0 | 69 | 48 | 21 | 2 showery, 2 clear, 3 cloudy.
June 24-30 | 90 miles N. of Cook Inlet..| 59.3 | 68 | 52 | 16 | 1 rain,5 cloudy,1 clear.
July 1-7 | 110 miles N. of Cook Inlet..| 56.2 | 67 | 50 | 17 | 2 rain, 2 cloudy, 8 clear.
July 8-16 | Sushitna River, mouth of | 63.6 | 84 | 51 | 33 | 3 rain, 2 cloudy, 4 clear.
Indian Creek.2
July 17-22 | 7 miles NE. of mouth of | 58.7 | 64 | 54 [ 10 | 4 rain, 2 cloudy.
Indian Creek.3
July PR R N U PRI S P S .| 1 smoky,1 rain, 1cloudy.
July 26-Aug. 3 | 10 miles NE. of mouth of | 53.7 | 61 | 47 | 14 | 8 rain, 1 cloudy.
Indian Creek.t
August  4-12 | 15 miles NE. of mouth of | 55.4 | 64 | 45 | 19 | 4 rain, 5 cloudy and partly
Indian Creek.5 cloudy.
August 13-17 | 18 miles NE.of mouth of | 50.2 | 54 | 46 [ 8 | 4 rain, 1 cloudy.
Indian Creek.6
August 1827 | En route: Indian Creek | 49.2 | 63 | 35 | 28 | 2 rain, 5 cloudy, 3 clear.
nearly to Tanana.
Aug. 28-Sept.5 | Return to Tyonek......... 49.5 | 57 | 43 | 14 | 7 rain, 2 clear.
Sept. 6-15 | Tyonek................ .150.3 54|47} 7| 5rain,b clear.
Sept. 1624 |..... & L« 49,0 | 56 | 41 | 15 | 1 rain, 7 clear, 1 cloudy.

2Elevation 700 feet.
§ Elevation 2,500 feet.

10n cloudy days the mists rarely rose much above the foothills.
3 Elevation 1,900 feet. 4+ Elevation 2,000 feet. 8 Elevation 2,100 feet.

The precipitation in 1898, May to September, is said to have been
by far the greatest within the memory of the oldest Indian. In 1897,

the data for which have been furnished by Mr. W. G. Jack, a pros-
pector, the precipitation is regarded as more nearly the average.
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Weather conditions in the Sushitna Basin in 1897.

Date. Place. Weather. |
April PR () 1) S P, Clear.
April 3 | En route up Sushitna River.............. Do. I
April 4 | 12 miles north of Cook Imlet.............. Do. i
April 5] Enrouteupriver..........ciceiiiiaaenan Do. !
April 6 | Sushitna Station, 20 miles upriver........ Cloudy. l
April 7-9 Do. i
April 10 Rain a.m. '
April 11 Snow and rain all day. I
April 12-13 Do. !
April 14 Cloudy.
April 15 Rain. .
April 16 !.. Snow; clear. |
April 17 Cloudy; cold. !
April 18 Clear. i
April 19 Do. 1
April 20-23 Clear.
April 24-25 Showers.
April 26-30 .. Clear. :
May 1. Rain and snow.
May 2-6 Clear. i
May 7-11 | Devil Creek and vicinity, on Sushitna Do.

River.
May .| Snow, 3 inches.
May .I Rain.
May .| Clear.
May Cloudy; rain.
May 19 | Vicinity of Devil Creek. River starts | Clear and cold, -inch ice.
. breaking up.
May 20-25 Clear.
May 26 .| Shower; clear.
May 27-28 ..... .| Clear.
May 29-30 .| Shower; clear.
May 381 . .| Rain. i
June 1. Cloudy.
June 2 .| Showers.
June 3 | Started up river in boats .. .1 Clear.
June 4-5|{ Enroute ................ Do.
June 6'..... Aol ...! Shower; clear.
June 7 ...@0.iiiiiiiiiiiio.. .| Cloudy. i
June 8-30 |..... ' 1o 2 Clear with occasional light showers. |
Lightning on 14th at Buckley Creek.

July 1-21|..... L U U Clear. : '
July 3 .1 Rain.
July 4 | Independence Creek .... .| Clear.
July 5 | En route .| Cloudy; warm.
July ..| Rain.
July .| Cloudy.
July .1 Rain.
July .t Clear and cool.
July - Rain.
July ...j Clear.
July .| Cloudy.
July .| Cloudy and shower.
July .| Clear.
July 17-26 | Head of boating on 26th.................. Clear with occasional showers each

day.
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* Weather conditions in the Sushiina Basin in 1897—Continued.

Date. Place. Weather.
July 2 S PR Rain. i
July 28 | Reached head of river, 4 miles above | Clear.
boating. This below glaciers.
July 29 | Start back down river Do.
July 30 | Clepser Creek ........... Do.
July 31 | Lake Fork : Do.
Aug. 1-5 | DevilCreek ............................ Clear with occasional showers.
Aug. 6 | Devil Creek to Portage Creek; portage...| Rain. ’
Aug. 7-10 |..... do........... e ieeaaa. Clear with occasional showers.
Aug. 11 ( Sushitna River, mouth Portage Creek....| Clear. '
- Aug. 12 | Vicinity of Portage Creek. On 15th Do.
started down river.
Aug. 13-15 §..... & £ e Cloudy.
Aug. 16 Sulshlit;m Station, 20 miles north of Cook Do.
nlet.
Aug. 17-18 | On 18th at mouth of river................ Clear.
Aug. 19 | Enroute southward...... .. ...... .. .. Do.
F Aug. 20| LaddsStation ........... .. .. ... Do.
l Aug. 21| TyomeK.... ...l Cloudy; rain.
L

For the year 1896 the precipitation was, according to Mr. Jack,
about the same as for 1897. ,

In the country north of the Sushitna-Tanana divide it is probable
that the precipitation is generally less than in the Sushitna Valley. It
appeared to have been so for the last season, for the region was notice- .
ably drier than that traversed to the south. Moreover, the vegetation
is less luxuriant in the Cantwell Valley than in the Sushitna.

GAME.

The game of the country passed over embraces the moose, caribou,
bear, fox, wolf, wolverene, lynx, mink, marten, marmot, and other
minor animals, together with geese and ducks in marvelous flocks.
The fish include many varieties, halibut, salmon, candle-fish, and trout
being foremost among them. °

INHABITANTS.

The region traversed is practically uninhabited except along Cook
Inlet and at one or two points on the Lower Sushitna, where trading
companies have established small agencies. ~About these have gathered
100 or 200 quiet Indians, living in log cabins and subsisting on fish,
game, and such supplies as they are able to purchase through sale of
skins. On both the Sushitna and the Cantwell rivers, however, in the
heart of the mountains, cabins were seen—the homes of the Indian
hunters in winter. On the Cantwell these were particularly numerous
and were said to be occupied by the Tananas—reputed great hunters—
who come up from their valley when travel over the snow and frozen
streams is rendered easy.
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THE SUSHITNA AND CANTWELL VALLEYS AS A RAILWAY
ROUTE TO THE INTERIOR OF ALASKA.

The route followed by the Survey party lay along the western shore
of Cook Inlet from Tyonek to the mouth of the Sushitna River, thence
up this river to the mouth of Indian Creek; this far 150 miles, by
cance. From here an old and very obscure Indian trail was taken
across the uplands east of Indian Creek to the head of this stream, dis-
tant from the mouth about 20 miles. A pass of 3,200 feet elevation
leads hence to the valley of the Upper Chulitna, the route now lying
at an elevation but slightly lower than the pass itself. The eastern-
most of the upper and larger forks of the Chulitna was that ascended.
About 10 miles from the head it divides into two, a sharp conical hill
marking the point. The western, and more directly northward, branch
was taken to the pass at its head, the conical hill diverting the trail to
the eastward, over a high ridge, for the first half of the way. From
the divide the route followed directly down the Cantwell, crossing the
two great valleys referred to in describing the topography, at all
points keeping relatively near the stream. Although the Survey party
remained on the east side of the stream descended for the entire dis-
tance traveled, it is probably preferable to take the west side of the
stream below the upper forks, to avoid being caught between the second
forks lower down. Boats can safely be employed in descending the
tributary of the Cantwell followed by the Survey party, notwithstand-
ing the rapid currents for the greater part of the distance.

Nowhere along the foregoing route of travel was an obstacle encoun-
tered that would prevent the construction of pack trail, wagon road,
or railway. Grades for the latter could easily be found; the streams
could be bridged at slight expense; and timber abounds either along
the route or in close proximity to it. That the Sushitna-Cantwell val-
leys afford a feasible railway route to the interior of Alaska is beyond
dispute. Yet in any undertaking in this direction the winter snows
must not be lost sight of. They would surely entail heavy operating
expenses for at least five months in the year, if, indeed, they would
not altogether prevent traffic. In the Sushitna Valley the average
depth of snow is said to be 4 feet; in the mountains it is, of course,
much greater.

The desirable features of such a route are: (1) That the southern
terminus be on water, open the year round; (2) that the country trav-
ersed yield a large amount of farm produce for those who may dwell
in the interior and less agricultural portion of the Territory. The
Sushitna-Cantwell route affords both these conditions, and is the only
one that does. Moreover, the route is remarkably direct, both to the
Birch Creek and Klondike mining regions and to the confluence of the
two great navigable rivers of the interior, the Yukon and the Tanana,
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a point that, from its position, is regarded by many as of prime
importance in the future growth and development of the interior.

Cook Inlet, in the winter season, is packed with floating ice as far
south as the East and West forelands, a condition that has proved a
barrier to navigation for four or five months each year. South of
these points the ice is said to be less aggressive and navigation possi-
ble, though perhaps a little impeded. Off the shores of Redoubt Bay
the charts indicate a depth of water of 10 fathoms, and the coast has
protection from the north, as at Tyonek, where, with less water, an
excellent harbor is afforded during the summer. This locality, there-
fore—without actual investigation—would seem to afford a suitable
location for the southern terminal of a railway line to the interior.

The second of the desirable features—that the country traversed
shall afford a supply of agricultural and farm produce equal to its own
demands and to those of the interior—will likely be realized if settle-
ment is attempted, for the possibilities suggested on a preceding page
as to the agriculture of this region are most encouraging to the farmer
seeking a new home. Moreover, so far as at present known, this is
the only area of such capabilities along the entire southern coast of
Alaska. In other portions the great extent of arable valley lands is
wanting, or the region, where open and level, has too great an altitude
for the growing of grains and vegetables. A railway in the Sushitna
Valley might have tributary to it many thousand farms from which to
draw its traffic. Besides farm produce there would be carried a heavy
tonnage of manufactured products, including machinery. The amount
of return freight would, however, be considerably smaller than thaf
passing inward.

A feature of the Sushitna-Cantwell route that should not be over-
looked is its picturesqueness. -The route would lie at the very foot of
Mount MecKinley, would pass through one of the grandest ranges on
the North American continent, and in the valley on either side of the
divide would afford ever-changing views equal to those along the most
attractive routes in the United States.

There have already been found many routes to the interior available
for pack trails or wagon roads, but for a railroad none seems to be so
desirable as the Sushitna Valley.

®
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A RECONNAISSANGE N SOUTHWESTERN ALASKA IN 1598,

By J. E. Spurr.

ITINERARY.

PREPARATIONS.

The party in charge of the writer left Seattle on the 29th of March
in company with other parties from the Geological Survey. By the
courtesy of the Navy Department the gunhoat Whceling was placed at
our disposal, and in it we made the entire trip to Cook Inlet, arriving
at Tyonek on the 26th of April. During the voyage frequent stops
were made along the Alaskan coast, giving opportunity for inspecting
the conditions and for forming some idea of the geology, especially at
Sitka, where a stop of over a week was made.

The party as landed at Tyonek consisted of the writer as geologist
and chief, Mr. W. S. Post, topographer, and Messrs. A. E. Harrell,
Oscar Rohn, George Hartman, and F. C. Hinckley, camp hands. Mr.
Rohn was also qualified to act as assistant geologist or assistant topog-
rapher in case of necessity, while Mr. Hinckley had had considerable
experience as a naturalist in general.

The purpose of the expedition was to ascend the western branch of
the Sushitna River and to cross from its head waters to those of the
Kuskokwim; then, if possible, to descend the Kuskokwim as far as a
water route to the Yukon, which was known to exist, and by way of
this water route and the Lower Yukon to reach St. Michael, where
steamboats could be found to transport the party back to Seattle or
San Francisco. Nearly all of this region was entirely unknown, never
before having been explored by white men; therefore it could not be
foreseen just what conditions we should meet or what provisions we
ought to make for overcoming obstacles. From what vague reports
we heard from traders, who had gleaned their information from
natives, the divide between the Sushitna and the Kuskokwim was
supposed to lie in a low, flat country, and there was even said to be
a string of lakes connecting the headwaters of the two streams. On
reaching it, however, we found this divide to consist of a high range
of mountains on whose summits lay snow and whose sides bore
glaciers. Nevertheless, our preparations were made with the view of
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meeting, so far as possible, every condition which might be encoun-
tered. As means of transportation for ourselves, our food, and our
outfit we depended upon light cedar canoes. These were specially
built for the e\pedition in Peterboro, Ontario, and combined lightness
with large cauymg capacity, durability, and stanchness of model.
They were built in three different lengths, for the purpose of nesting
in transportation—18 feet, 184 feet, and 19 feet. Our object in select-
ing these boats was to procure a craft which would be equally service-
able in upstream and downstream work, in rapid or in slow water, and
on the portage; and the result of our trip showed that, while for any
particular phase of the work a different boat might have been better,
for all purposes taken together very light craft of large carrying capac-
ity, such as these, is unexcelled. In case we should lose our boatb by
any accident, we carried along a small but complete outfit of boat-
building tools, in charge of Mr. Rohn, who was a skilled carpenter.
- We planned to travel entirely on waterways, except where portages
from stream to stream were necessary. For such portages we made
provision in the shape of Minnesota pack sacks, by the aid of which
the laborious task of carrying heavy loads is made vastly easier; and
we also provided yokes for carrying the canoes. The rest of our outfit
was made as simple and as light as possible, every sacrifice being made
to secure smallness of bulk and little weight. For cooking we de-
pended entirely upon an open fire built on the ground, and for baking
we used a tin reflector such as is common in the Lake Superior woods.
Outfits of clothing, boots, etc., were made as light as possible, so that
the entire personal baggage of each man probably averaged less than
40 pounds. The item of food being the most important one to an ex-
plorer, a great deal of thought was given toward securing the neces-
sary proper nourishment in the lightest possible form. Every article
of food containing water was excluded from the list, and therefore all
canned goods. After comparison of Major Brooks’s ration list, founded
on his experience in the Lake Superior woods, with the list as deter-
mined by the Geological Survey party in 1897, under the charge of the
writer, the following was adopted:

Rations for one man one month.

Pounds
Farinaceous food (three-quarters flour). ... ... . .. i oo 38%
Meats and fatty foods (chiefly bacon) ... ... ... .o ... 28
Nitrogenous food (three-quarters beans) ... ... ... ... . . . ... ... 6%
1 18T~ SN 6
L R 3
Dried fruits and vegetables (three-fourths dried fruits) ... ... ... ._... 5
Baking powder, 1 pound to each 35 pounds of flour... ... ... . . ... ... 1
T2 Y A 3
1 0T 7 86%

Under the head of farinaceous food we carried evap01ated potatoes,
rice, and rolled oats, all of which we found to be valuable, with the
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possible exception of the rolled oats, which, when wet, as provisions
often become by accident, cakes, so that a large proportion of it is lost.
As meats we carried, besides bacon, a small amount of pemmican,
which had been specially made for these expeditions in Seattle, and
consisted chiefly of beef and suet, with some minor ingredients. We
found that this pemmican, when mixed with some other material, such
as evaporated potatoes, made a very palatable food, and one so rich
that a small can lasted an astonishing length of time. Itsuse is heartily
recommended for all such exploring expeditions. Under the head of
nitrogenous food we carried, besides beans, a small amount of pea
meal, which is also to be highly recommended as furnishing a very
sustaining food with remarkably light weight, and when made into
soup it was agreeable as a change, though not to be recommended as
asteady diet. We also carried, as an experiment, some pea sausage,
or Erbsenwurst, such as is in use by the German army when in the
field. This consists of pea meal, with various fatty substances, flavored,
and when made into soup it is a wonderfully nutritious food. Among
the other foods taken which are out of the general camper’s list a
preparation of the evaporated yolks of eggs proved very valuable,
combining light weight with great food value. Tea was taken as the
only drink, both on account of its lighter weight than coffee and also
because experience has shown that its qualities are of greater value in
this kind of work.

COOK INLET.

The time of our arrival at Cook Inlet was rather unfortunate, it
being too late for travel over the ice and snow and too early to travel
on the rivers, for these were still covered with soft, spongy ice, while
the land still retained much snow, which was generally too soft for
traveling. Moreover, a succession of heavy gales prevented us from
leaving Tyonek for several days. During this time Mr. Post was
temporarily called away from the party, and in his absence Mr. Rohn
undertook the duties of topographer. To take Mr. Rohn’s place as
camp hand John Madison, who had been already several years in
Alaska, was engaged. On the 4th of May, the gales having abated,
two canoes started for the mouth of the Sushitna, while some of the
party proceeded by land along the shore for the purpose of running a
continuous line of survey. Mr. Muldrow, topographer with Mr.
Eldridge’s party, also accompanied us as far as the Sushitna delta.
Mr. Hinckley, having been taken sick, was left at Tyonek to superin-
tend the bringing up of the bulk of our provisions later, when the ice
on the river had broken. On our arrival at the mouth of the river
on the 7th of May we found the ice in the delta broken, but the upper
ice still intact, although so rotten that travel over it was impossible.
We therefore were obliged to camp on an island.
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SUSHITNA RIVER.

The morning of the 20th of May we left the delta of the river and
proceeded upstream in our boats, paddling against the current or
pulling ourselves up by the bushes along the banks when the current
was too strong. Much floating ice was being* brought down by the
stream, but from the quantity which had come down the day before
we judged the river had already broken. After we had gone several
miles, however, we were surprised by a solid wall of ice bearing
swiftly down upon us, and we had only time to throw our load upon
the banks and drag the boats out of the water before the ice jam
swept past, piling over upon the banks in places and grinding off
trees. As soon as the jam had passed we proceeded on our way,
dodging the loose cakes of floating ice; but on this day and the next
we had the same experience several times. We found out afterwards
that the ice had broken first at the delta and then by successive stages
bigher up the river, but that most of the river was unbroken at the
time we started to ascend. On the first day a floating cake of ice
broke a hole in one of our boats, which was promptly beached and
repaired. On the 21st of May, arriving at a point just below the
Sushitna trading station, the post maintained by the Alaska Com-
mercial Company for the purpose of trading with the Indians, we
found that the river was blocked by a tremendous ice jam. The next
morning, however, the jam not yet having broken, we succeeded in
finding a channel through and arrived at the trading post. At this
time the mosquitoes first began to be annoying.

From the trader in charge at Sushitna Station we purchased a stock
of provisions to last us until our main supply should be forwarded
from Tyonek, according to our agreement with the station keeper at
that place, and the next morning continued on our way up the river.
We made every effort also to procure a native as guide, since white
men had not explored the river we were to ascend; but we were unable
to obtain one, although we offered very high wages, the Indians claim-
ing that the river was too rapid and dangerous. A few miles above
the station we came to the first forks of the Sushitna, and according
to our plan took the left-hand one, known to the natives as the
Katcheldat or the Yentna. At the mouth of this river Mr. Rohn
began running a continuous line of stadia observations, which was
continued until the 8th of June, when the increasing difficulty of
traveling rendered advisable its abandonment in favor of more con-
venient methods.

YENTNA RIVER.

We continued ascending the Yentna without delay, averaging 4 or 5
miles a day, by paddling against the current in the quieter reaches
and pulling ourselves forward by means of the brush in the rapid
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places. We met Indians continually coming down the river in hoats
made of moose skin stretched over rough wooden frames ; they were
returning from their spring hunt up the river, but none of them had
ever been so far as we wished to go, and had no idea how long the
river was. We were unable to persuade any of them to accompany
us but obtained from each one a sketch map giving his ideas of the
general drainage of the country, and these maps were remarkable for
being entirely different from one another except in minor details.
The river soon began to split up and flow through many small chan-
nels or sloughs, so that it was almost impossible to tell where tribu-
taries joined the main stream.

The weather continued very fine and soon brought about remark-
able changes in the landscape. On the 24th of May we had difficulty
in finding a bare place to pitch our camp, for the snow still lay deep
everywhere, while on the 27th the snow had disappeared almost
entirely from the river bottoms and vegetation was already flourish-
ing. In places grass and various plants were 6 inches high and
the leaves were bursting forth on the trees; the poplars in particu-
lar were already quite green. By the 1st of June the snow was
rapidly disappearing on the lower mountains, and near the river
flowers were blooming, wild currants were in blossom, and rose
bushes in full leaf (Pl. VII, A).

As we got higher up the river the current became so rapid that we
could make no headway by paddling, and a system of pulling the hoat
by ropes, or tracking, was adopted. Our method, devised by Mr.
Rohn, was to fasten long lines to both bow and stern of the canoe,
and while the men carrying these lines walked along the bank of the
river, the boat itself was sent out into the current without occupant.
By skillful handling of these two lines it was found that the boat could
be easily steered, being brought close to the shore or sent out into the
middle of the stream, as circumstances demanded, at the same time
being pulled onward.

On account of the fine, warm weather and the rapidly disappearing
snow the river began to rise rapidly about this time, and on the 1st of
June was running over its banks in many places. On this day we
reached the main forks of the stream and, thanks to the Indian maps,
we chose the correct one, although at first the two channels seemed to
be sloughs of the same stream (Pl. VII, B). We camped that night on
the spruce-covered island between the two branches, and the swollen
river kept cutting away the banks so rapidly that large portions of
earth and tall trees fell into the water close to our camp. The north-
ernmost or left branch of the river (going downstream), from which
we here departed, was called by the natives ‘‘ Yentna,” and was said
by thei to run close up under the Big Mountains, as they call them, or
in their tongue, ‘‘Traleyka.” The highest of these is the giant moun-
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tain variously known to Americans as Mount Allen, Mount McKinley,
or Bulshaia, the latter being a corruption of the Russian adjective
meaning big. During this fine weather we had one day a splendid
view of these lofty mountains, but afterwards either the intervening
hills or the mist hid them from our sight.

SKWENTNA RIVER.

The southern or right branch of the river, which we took, is called
by the natives the Skwentna, and seemed to be the larger stream of the
two. After ascending this branch a few miles we found that the water
became so much split up into tiny, shallow streams and spread out so
much that progress was very difficult. The current also seemed more
rapid than before, and nearly every channel was choked with dead trees,
so that we gave the place the name of Snag Flats. The first day after
reaching these snag flats we progressed only a mile with our boats, and
then not finding any camping place (for the water was everywhere over
the banks) we were finally obliged to return to our camp of the night
before. It seemed at once evident that the Indians who had been
engaged to bring up the bulk of our provisions, according to contract,
would not be able to take them through the Snag Flats even had they
been willing, and as the supplies that we already had would not last long
enough, Madison and Harrell were sent back to help Hinckley bring up
additional supplies in canoes. By thus reducing the number of men
to three there were provisions enough to last throughout the season,
even if the men sent back did not succeed in catching up. The three
who were thus left bebhind then kept on up the river without waiting.
The next day the men who had been sent back returned, having
met on the way Hinckley, who was bringing up a load of provisions
from the station. On the same day Mr. Post returned to the party,
having come up in a birch canoe with two Indians. Since the increased
size of the party, which now consisted of seven men, rendered our
stock of provisions insufficient, even with those which Hinckley had
brought, it was thought best to send back another party to bring up
what was lacking for the summer’s outfit. For this disagreeable work
Rohn and Harrell volunteered and went back on the same day. Mean-
while the rest of the party, with two canoes, immediately started up
the stream. The next day—the 8th of June—one of the canoes was
upset in some rapid water, and when everything possible was saved, it
was found that we were still minus some provisions, such as flour and
bacon, and that the photographic outfit had been almost entirely
ruined. The films had been inclosed, for the sake of protection against
water, in tin tubes, but it was found in nearly every case that the
soldering was imperfect, so that the water penetrated.

On the 9th of June, having worked up through the Snag Flats, we
entered a narrow canyon with perpendicular walls; but here, by taking
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skillful advantage of the eddies, which were as well marked as the cur-
rent itself was powerful, we managed to work through with compara-
tive ease. Beyond this canyon we again found snag flats similar to
the first, and for many days we laboriously worked our way upward
through these, pulling our boats with ropes, often wading in the water
nearly all day long, and often obliged to cut the thick-growing brush
from the banks in order to work the line.

On the 12th of June the water began to rise again, and on the 14ta
the river had become a raging torrent, so that we thought best to wait
a day in camp. This wait was not disagreeable, as everybody was
exhausted. We were by this time close under the high mountains
which, we afterwards found, form the divide between the Sushitna and
the Kuskokwim waters, as well as the watershed of several other
streams. A remarkable thing in the hills close by the river was the
difference in vegetation between the north-facing and the south-facing
slopes. On the latter was full summer, the abundant vegetation form-
ing a thicket of green leaves; ferns were nearly 2 feet high, and blue-
berries already in blossom. On the north-facing slopes was winter or
the earliest spring; the leaf buds were just bursting from the alders,
and deep patches of snow lay everywhere.

On the 16th of June one of our canoes had been broken and patched
so many times that the bottom would no longer keep out water, so a
stop was made, the bottom was covered with canvas from our provision
sacks and smeared with spruce gum which we gathered in the woods,
the whole being then covered with a couple of long boards taken from
the inside of the boat. The same night a slight flood washed away a
large part of the island where we were encamped, forcing us to change
‘the position of our tents. Our average progress at this time and for
many days was scarcely over 3 or 4 miles a day.

On the 21st of June one of the boats was again upset in rapid water,
from which the chief loss suffered was the case of boat-building tools.

On the 22d of June we entered the second canyon of the river.
Here the current was rapid and the walls were high and perpendicular;
yet by taking advantage of the little strip of sand which was generally
bare on the inside of the curves, and so working up from side to side,
we experienced no great difficulty, although in some places where there
was no foothold on either side we were obliged to work the boats up
by catching hold of the rough rocks of the canyon walls with our
fingers. The next day the river again widened out into snag flats as
before. ACROSS THE TORDRILLO MOUNTAINS.

On the 26th of June we entered the third canyon, which was only a
third of a mile long, and the same day came to a rapid tributary of
pure green water, which we judged from the Indians’ maps was the
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tributary which we should ascend to find the portage to the
Kuskokwim. This stream proved to be a raging torrent, which ran

_in a continuous canyon and was full of great bowlders. On the second
day on this stream, which we named Happy River, we worked until
nearly the middle of the afternoon, in constant risk of losing our
boats and provisions, and succeeded in advancing only about half a
mile; and as the stream was growing continually more dangerous and
the canyon walls higher, we saw that it would be impossible to make
any headway. Camp was therefore made, and the next morning three
of us started on a scouting trip on foot. After a trip of 20 miles and
back, which occupied twenty-four hours, we succeeded in getting
from the tops of various low mountains a better idea of the geogra-
phy of the country. We discovered that the stream on which we
were encamped ran in a continuous canyon for 20 miles or more, and
that there was no prospect of its soon heading in a divide, even if we
could ascend it. On the other hand, a gap in the high mountains
directly opposite seemed to be the shortest route to the drainage of
the other side, whatever that might be. On our return to camp, there-
fore, we immediately dropped down Happy River to the junction with
the main stream, and again began ascending the latter. On the 3d of
July we camped at the junction of another torrential tributary, where
we decided to begin our portage (Pls. V1II and IX). This tributary,
which headed in the gap through which we intended to go, ran in its
lower part in a very deep and rocky canyon, while its upper part was
comparatively slack water, which meandered in an open valley. A
trail was blazed through the woods and brush to this slower part, a
distance of 7 or 8 miles. The same day Rohn and Harrell arrived,
who had only succéeded in catching up with us here, after an absence
of twenty-seven days.

After packing our provisions and outfit over the trail to the upper
part of the tributary, which we named Portage Creek, two of the
boats were also carried over. The third boat was now entirely worn
out, and was, therefore, left behind, the nails, screws, and some of the
sound boards being taken out as mending material for the survivors.
On the little tributary the boats were again launched and were pulled
as far up the mountain valley as there was sufficient water to float
them. Wewere now in an extremely picturesque and rugged region,
with high mountains, deep valleys, and beautiful glaciers.

On the 9th of July a scouting trip resulted in the discovery of the
mountain divide, and the hills and valleys of a new drainage system
lay before us. To get our boats and outfit over the pass was, however,
slower and more difficult, but was finally accomplished, and we camped
by a foaming stream on the other side. The pass itself is about 4,400
feet above sea level, and is guarded on both sides by mountains rising
to 8,000 feet (Pl. X). After leaving the small poplar and spruce in the
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lower valley, we went upward through a dense growth of alder-brush,
and finally, leaving the brush line below us, traveled several miles
over moss and broken angular fragments of stone to the summit. On
the western side of the pass the descent was rather more abrupt, and
we found here a small lake almost entirely covered with thick ice;
below this were wide stretches of snow, over which we were able to
slide our boats. While making these portages we killed many par-
tridges and ptarmigan, which made a welcome change in our diet.

KUSKOKWIM RIVER.

On account of lack of a guide and of previous knowledge of the
country, we were much divided in opinion as to the probable course of
the stream at whose head waters we then were; but as it was manifestly
our best plan to follow it wheresoever it went, we lost no time in begin-
ning. The boats were let down the narrow stream with ropes to a point
where the stream entered a broad flat valley. Here the water sprawled
through the bowlders so that no channel suitable for a boat was left,
and another portage was made to a point where the stream began to
cut a canyon in the bottom of the valley. At this point an Indian
trail was found which ran over the hills to the lower end of the canyon,
and partof the outfit was carried over this trail, while the canoes with
a light load were let down the stream, the men wading in the water.
This canyon proved very difficult to get through, and during the
passage one of the men was nearly drowned.

At this point the stream ran into a larger one, coming out of the
canyons to the north, and several miles below the junction another
large stream came in from the same direction, making in all a consider-
able amount of water. The fall of the river was very great, and rapids
were almost continuous; but as the state of our provisions did not
admit of much delay nearly all of these rapids were run through in
the canoes, and in this downstream traveling our progress was as rapid
as it had before been slow. Much to our surprise, the river turned
and began to run persistently toward the north between two parallel
mountain ridges, one of which we named the Teocalli Mountains, from
the resemblance to the Aztec temples given by the terraced sides, and
the other, from the superb and peculiar coloring, the Terra Cotta
Mountains. On this part of the river we made but one quarter-mile
portage, which was to avoid a short canyon.

On the 25th of July we emerged from the mountains into a broad,
flat, gravelly plateau, and for nearly 100 miles thereafter went through
snag flats similar to those we had ascended on the Sushitna, present-
ing, if possible, even a more formidable aspect to the explorer.

On the 27th of July the water suddenly grew slacker till it entirely
changed its aspect and was a slow, placid current flowing through silt
banks. On this day we came upon a camp of Indians, who were the
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first human beings we had seen for nearly two months. They were
badly frightened at our unexpected appearance, and it took some time
to conciliate them and bring about the desired barter of fish for
tobacco. We were obliged to converse entirely by signs with these
people, as they knew neither English nor Russian, noranything except
their own dialect.

About this time the prolonged rainy season set in, which lasted six
weeks or so, and was perhaps the most disagreeable feature of the trip,
the rain falling almost continuously night and day with short intervals.

On the 29th of July the stream joined another of nearly equal size,
these two streams together making up the main Kuskokwim River.
The stream which we had descended, however, was larger and appar-
ently longer, so that the true head of the Kuskokwim seems to be in
the Tordrillo Mountains, which we crossed. Below the junction the
current was still slack, and the course of the river was extremely tor-
" tuous as it meandered through a broad flat made up of finely stratified
silts. We passed two or three Indian camps situated 40 or 50 miles
distant from one another, and all containing very few people. On the
1st of August we came to an old trading post known as Vinasale, con-
cerning which we had some previous information, and where we were
expecting with pleasure a replenishment of supplies, for we had long
been entirely without some important articles of food, and were very
short in what was left. We were therefore disappointed in finding
the place Ueserted and empty, as we convinced ourselves by making
our way into the storehouses. We therefore embarked without delay
and again proceeded downstream.

On leaving Vinasale it was thought best to cut the ration of flour
to one-half in order to make it last until a new supply could be obtained.
We were likewise now reduced to a diet consisting, besides flour,
almost entirely of bacon and pea meal, for most of the otherarticles taken
had been consumed or lost in our various accidents. On the same day
we met an Indian coming upstream in a birch canoe who had some tea
in his possession. From this we knew that there was a supply farther
down the river, although by the most skillful use of signs we could not
find out exactly how far. For several days after this we averaged 50
miles a day in our progress down the stream. On the 2d of August
we left the broad flats of the upper river and entered a definite valley
lying between picturesque timbered mountains, in appearance suggest-
ing the Lower Ramparts of the Yukon. The river continued to run
through these mountains for several hundred miles. On the 4th of
August, two days after entering the range, the peaks grew higher and
bolder and some of them bore patches of snow, while the river flowed
past high, perpendicular, rocky bluffs. Just before entering these
higher ramparts the largest stream which we had yet observed enter-
ing the Kuskokwim came in on the left. It is a wide river of dark-
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colored water, contrasting in this with the muddy current of the Kus-
kokwim, and at the time of our passing by the water was alive with
leaping salmon. The native name of this stream we afterwards found
out to be Holiknuk, and that it heads in the Nushagak divide.

The upper flat portion of the Kuskokwim region is inhabited, so far
as we saw, very sparsely, and the natives belong to a general type of
Indians similar to the Sushitna natives, the Tananas, and the Upper
Yukons. Farther down, the population becomes progressively more
numerous, and a marked change in the type also takes place, the stouter
frame and the heavier features indicating the relationship to the fish-
eating coast tribes.. Still lower, the typical Eskimos, or Yut, as the
Kuskokwim branch of the Eskimos are called among themselves,
began making their appearance in scattered camps. Our best efforts
did not succeed in obtaining much information from any of these
people, although they were kindly and hospitable, and ready with pres-
ents of fish. We were anxious to find out whether provisions could
be obtained at Kolmakof, but this name did not appear to be known to
them, so that we ourselves almost came to doubt its existence.. Several
of them explained by signs that a steamboat with white men was com-
ing up the river and was now almost due, and we believed this report
so fully that we stood watch all night to intercept this ¢ belihootook,”
as the natives called it in their language, but in vain.

On the 6th of August, when we had already long passed the astro-
nomical position in which Kolmakof was indicated on the Russian
charts, we unexpectedly reached the post, which consists of an old
hexagonal log blockhouse with several other log buildings, which were
built by the Russians long ago. We found no one here, however,
except some natives and one half-breed, from whom we obtained some
tea, which was the only article left, the supplies for this year-not yet
having come up the river. The next day we reached the native village
of Oknagamut, where there were several hundred Eskimos. One
of these was a sort of native trader, and through him, after consid-
erable difficulty, we managed to obtain 20 pounds of flour, which he had
brought from the Yukon. This helped us out considerably, as our own
flour was already exhausted. All through this country, however, we
obtained from the natives plenty of fish, with occasional delicacies,
such as bear meat.

After leaving Kolmakof the river rapidly left the mountains behind
and flowed through a perfectly level country, very sparsely timbered,
and always growing broader. The channel broadened out in places to
a veritable sea, with many large islands, so that, in one place, looking
across from bank to bank between the islands, we estimated the distance
as 9 miles. The land on both sides grew more and more swampy and
treeless until it developed into the typical dreary tundra. Eskimo
villages grew more numerous, and at one, Oknavigamut, we found a
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vacant mission building and schoolroom, welcome signs of civilized
man. On the 10th of August we arrived at the native village of Mem-
trelegamut, where the natives had informed us that provisions could
be obtained, and here we were surprised and delighted to find, not
only a trading post, but a mission supported by the Moravians. These
people made us very welcome, as we were the first white people they
had seen that year, and we stopped several days making preparations
for our future work.

After ascertaining as nearly as possible the conditions of travel in
this lower coast country we decided to attempt to make our way back
to Cook Inlet by a partly inland and partly coastal route, this route to
be developed as we went forward, since not enough was known of the
country to determine it exactly beforehand. Inasmuch, however,
as it promised to be difficult to obtain transportation and food for a
large party, it was thought best to cut our numbers down, and, by
sending some of the party to St. Michael by way of the Yukon port-
age, at the same time to obtain a knowledge of this route, hitherto
unexplored by any who have left records. For this purpose Messrs.
Harrell, Madison, and Hinckley were detached and sent back up the
river a short distance to go over the portage into the Yukon, and
thence down the Yukon to St.Michael, where they were instructed to
join the other Geological Survey parties, which, according to previous
plans, should be at St. Michael about the time they arrived. Mr.
Hinckley was instructed to map the portage and to take other notes of
interest. To this party one of the canoes was assigned, leaving us with
only one. Dr. Romig, one of the missionaries, was also about to make
a trip to the Yukon, and the two parties set out together.

Below this mission the Kuskokwim grows very large and begins to
be affected by the tides, and so gradually passes into the broad Kus-
kokwim Bay. The shores are barren, swampy, and flat, and with no
firewood except scattered driftwood. One of the missionaries, Mr.
Kilbuck, was about to proceed down the river in a small sloop, and
kindly offered to carry our party. We left the mission on the 19th of
August and reached our destination at the mouth of the river—
Kwinhagamut—on the 25th, our progress having been slow on account
of the extreme width and shallowness of the river and the difficulty
in finding the proper channel. The tides too, were so high and the
bottom was so flat that when we were not in the deepest channel
the receding tide left us dry, out of sight of water, while the flood tide
lifted us upon a broad sea out of sight of the shore.

KANEKTOK RIVER.
We decided to ascend the river which entered the Kuskokwim at

Kwinbagamut—the Kwina or Kanektok River in the native language—
and to find, by crossing the divide at the head of this river, a passage
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to the Togiak or Nushagak drainage. Our plans were naturally rather
indefinite, as the river was not shown at all on existing maps and we
could get no very accurate information from natives. Through the
good offices of Mr. Kilbuck we obtained a couple of Eskimos from
Kwinhagamut as guides, although these men did their utmost to dis-
suade us from the trip, saying that the river was extremely rapid,
which we did not believe at the time, but afterwards found to be
quite true. We also had brought along from Memtrelegamut a native
of that place, who had engaged to go as far as Nushagak. We left
Kwinhagamut on the 26th of August and started up the river. By
this time the mosquitoes had nearly disappeared, and the black flies,
which usually follow the mosquito pest, were not very troublesome.

From the first the river proved difficult to ascend, but owing to our
previous experience we made comparatively rapid progress, averag-
ing often 10 miles a day. The current was so rapid, however, that
we could not paddle, but were obliged to track the whole distance,
often wading in the water nearly all day, as in our ascent of the
Skwentna. Each of the natives who accompanied us had his own
kayak or seal-skin boat, which he propelled up the river by pushing
with small, sharpened sticks against the bottom in shallow places. On
the 29th of August, the river having grown continually more rapid
and difficult, our Memtrelegamut native gave out and asked permis-
sion to go back. We therefore sent him down the river in his kayak,
while the other two remained with us. The next day heavy rains set
in, which lasted night and day, with short intervals, for two or three
weeks. The same day we emerged from the flat tundra, in which the
lower part of the river runs, into the mountains again, and the day
afterward we came to a place where the river divides into two almost
equal forks. These mountains are rather low along their front wall,
where they face the tundra, and are nearly bare of timber and other
vegetation. '

On the 1st of September, our two guides being fatigued and lame
from the exertion of pushing their kayaks upstream against the
swollen and rapid current, we relieved them of 50 pounds of their
load, and a few days afterwards, upon their again becoming exhausted,
we took another 50 pounds from them, leaving them with only one
package, enough to ballast their craft, while we ourselves carried all
the freight in our cedar canoe. The continual rains swelled the river
until it overflowed its banks, while the raw, cold weather took the
spirits even out of the natives. So difficult was the work of traveling
that the natives had no time or strength for supporting themselves by
hunting, as they had agreed to do before starting. We were there-
fore obliged to feed them from our own provisions, which disappeared
so rapidly that we feared a shortage in the near future. Frequently,
however, red salmon, which the guides speared with their small bone
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barpoons, and occasionally ducks and geese, shot with the rifle, added
much to our supplies.

As we ascended farther up the river the wood grew scarcer until
there was only a little scattered brush. The hills were thickly covered
with moss, especially the iceland or reindeer moss, a species which the
natives eat when they can obtain no other food, and scattered thickly
everywhere through the moss were many berries, including, besides
blueberries, high and low bush cranberries and a small, black, sweet
berry which was not familiar. Repeated forks of the river made the
main stream which we ascended continually smaller, and the mountains
through which it flowed grew higher until they became very bold and
picturesque, with great snow patches on the top and occasionally small
glaciers. On the 8th of September we reached a beautiful lake walled
in by magnificent jagged mountains covered with fresh snow. ln this
lake were so many red salmon that in places the water was colored a
uniform crimson.

Near the lake a small, very crooked stream was followed for two
days, when a portage of half a mile was mode to a little lake in the
bottom of the mountain valley, whose head we had nearly reached, and
another, of a quarter of a mile, to a lazger lake, where we camped.
The next day, after paddling about 5 miles across this beautiful body
of water, we began our long, hard portage over the main mountain
divide between the waters of our stream and those of the Togiak. This
portage was 20 miles long and occupied us five days, our outfit and
provisions being so reduced that we were able to take them and the
boat in between two and three trips on each stage of the journey.
The mountain pass was comparatively high (2,500 feet), and for several
miles of its highest part there was no wood for cooking. On both sides
of it rose high mountains (PL XI, 4). On the farther side of the pass
we found a heavy growth of alder brush, through which we were obliged
to cut a trail before we were able to carry our outfit down the valley.

On the 17th of September we reached a spot where the stream was
large enough to float our canoc and the natives’ kayaks, and we soon
paddled down to a considerable lake, after crossing which we ran down
a short stream full of bowldersto a large lake, which we judged might
be 30 miles long. This lake, the natives told us, was the chief source
of the Togiak River. It is walled in by high and snowy mountains,
very picturesque and beautiful. On entering this lake we were met
by four of the natives who lived on it, for this region is comparatively
well populated. These people, who were clean-looking, mild, and
placid men, escorted us for a number of miles before turning back.

TOGIAK RIVER.

From Togiak Lake we ran down the Togiak River to the coast, a jour-
ney which took us only three days, since the river is free from obstruc-
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tions and of moderate swiftness, so that progress was continuous and
uninterrupted except for the necessary stops at the numerous Eskimo
villages which line the banks of the stream. This is one of the most
populous regions of Alaska, since the abundant supply of salmon and
other fish affords more food than in most places. We were every-
where welcomed by the natives and treated so hospitably that it
became a question of diplomacy how to avoid their attentions and
not lose time in continuing our journey. At the first village we passed
all the guns which could be mustered were fired as a salute in our
honor, to which we responded with our revolvers without stopping.
At most villages, however, we sent our native guides ashore to barter
for fish in exchange for tea and tobacco. Our provisions were already
almost entirely exhausted, except the flour, but having brought a con-
siderable quantity of tea and tobacco along for trading purposes,
we were able to exchange this with the natives for large supplies of
fresh and sun-dried salmon, and this fish, with the flour, formed our
almost sole diet for several weeks. On the 19th of September we
arrived at the mouth of the Togiak River and camped at a small native
trading post, where we were able to obtain alittle more flour and some
salt, of which we stood sadly in need. We were now out upon the
tundra again, which extended back from the bay to the distant hills,

FROM TOGIAK TO NUSHAGAK.

The next day we were favored by exceptionally calm weather and
attempted the usually somewhat hazardous trip along the coast from
Togiak Bay to Kululuk Bay. The natives do not attempt this trip in
their covered skin boats except in good weather, and for our open canoe
it would not have been possible except in the perfect calm which we
enjoyed. After paddling 30 or 40 miles without resting, along a bold
and rocky shore, we passedadangerous headland, where the tides make a
choppy sea even in calm weather, and entered the bay, where we camped
to wait for the tide the next morning; for in all the narrow bays along
this coast the tides are so violent that one must travel with them, since
no headway can be made in the opposite direction. Thenextmorning
we paddled to the head of the bay and then floated with the tide up a
tortuous river for 10 miles until we met the real river current flow-
ing in the opposite direction. After pushing our boats up this stream
with poles for a short distance we came to a little lake on which was
. a small native village. The next day we ascended a short, shallow
stream from this lake into another, from which a low portage of three-
quarters of a mile led us to another 2 miles in length. From this lake
a half-mile portage led us to a large lake surrounded by high moun-
tains. After starting out on this lake a severe gale sprang up, so that
we could make no headway and were obliged to land again to avoid
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swamping. This was the first of a series of violent gales which
hindered our progress for some time after this.

On the 23d of September, having crossed the lake, we ran down a
shallow, rapid stream to another lake several miles in width, crossing
which we entered a larger river, which became continually slacker and
wider, and finally became tidal. At the same time the spruce and birch
timber which had come in with the mountains in the higher part of
the route gave way to the dreary tundra again. On the 2ith of Sep-
tember we were unable to travel on account of a violent gale, but on
the 25th we worked our way downstream, much annoyed by frequent
squalls of wind and by the very puzzling and irregular changes of the
tides. The river was extremely tortuous, and several times, by short
portages, we were able to cut off bends several miles in length. The
tidal currents were rapid, and when they were opposed to the winds a
very heavy sea was brought about. Farther down, the river became
wider and straighter, and we finally approached very near the coast
and camped at a spot where the tides had fallen 30 feet and were still
going down. The next day, after a short journey, we reached the
coast of Nushagak Bay, where we were delayed by fierce gales which
rendered it entirely impossible to travel until the 28th, when, taking
advantage of a flood tide and a calm at midnight, we paddled along the
shore to a point on the bay opposite the Nushagak trading post, which
we reached the next morning. The route which we had followed
from Kululuk Bay to Nushagak is a convenient one which had long
been used by natives and traders, and which was pointed out to us by
our Eskimo guides. At Nushagak we found several canneries, now,
however, closed for the season. There was also a Greek and a Mora-
vian mission, and a well-furnished trading post.

FROM NUSHAGAK TO KATMAI

Owing to the delay which we had already experienced, and to the
difficulty in traveling on water during this season of the year, and on
account of the heavy winds, our original plan of returning to Cook
Inlet, by way of lakes Iliamna and Clark, was abandoned, and we decided
tocross the Alaska Peninsula to Katmai. The two Kuskokwim natives
which we had brought from Kwinhagamut and two Togiak natives
which we had picked up on the Togiak River, turned back here, for
these people can not be persuaded to travel far beyond the limits of
their own country. OQOur last remaining cedar canoe was by this time
about worn out, and being also unsuitable for the rather extended sea
trip which we intended, was abandoned here. For our further jour-
ney four native skin boats were obtained, made of seal skin and cov-
ered, except for three holes or hatches in each, in which men were to
sit. Eight Nushagak natives were hired as paddlers for these boats, and
a white man who had been employed in one of the canneries also went
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along as guide. A prospector who had been delayed in Nushagak
until the last vessel had left asked to accompany us, and brought his
own skin boat or bidarky.

The original plan was to cross the peninsula by way of Becharof
Lake, from which there is a short, low portage to the southeastern
side of the peninsula, but the natives were afraid, on account of the
lateness of the season, of being caught in the ice of the lakes and
rivers of this route before they could return, and so proposed to go by
way of Naknek River and Lake. On the 5th of October, everything
" being ready, we started on a very windy day, but could not go far on
account of the heavy sea which we encountered on rounding an exposed
point. We were unable to start out again, on account of the weather,
until the 8th of October, when we paddled about 50 miles along the
coast without stopping. Again on the 9th the breakers in front of our
camp kept us from launching our bidarkies, but the next day an excep-
tionally good opportunity was offered and we paddled about 20 miles
along the shore and then crossed Bristol Bay to the mouth of the
Naknek River, where we found a cannery, now closed for the season.
Here we obtained another bidarky for our guide, and half a dozen
other native boats joined us by way of doing us honor, so that we
formed quite a flotilla. The ascent of the short Naknek River was
easy, the only rapid water being in the upper part, just before enter-
ing the lake. One hard day’s work was sufficient to take us from the
cannery to the lake.

On the 12th of October we started paddling across Naknek Lake,
which is the largest body of fresh water that we encountered on our trip.
The water was very calm, and on account of the danger of heavy gales
in these mountain lakes the natives were willing to push ahead as fast
as possible. At dark, after having made about 40 miles, a stop was
made for supper, after which about 20 miles more was made at night
till the head of the lake was reached. The next morning we reached
the native village of Savonoski. At Savonoski our Nushagak natives
went back, being in continual fear of being frozen in by the increas-
ing cold weather. In order to make as quickly as possible the 60 miles
or so of mountains which lay between us and the coast, ten natives
from Savonoski were hired to help us carry over, in one trip, our outfit
and necessary provisions, everything which was inessential being left
behind. The trip from the lake to the seacoast occupied three and
one-half days, an average of nearly 20 miles a day, all of which we
made on foot, largely through swamps and deep moss. ©On the 16th
of October we crossed the mountain pass and descended to the other
side. This pass lies between two extinct volcanoes and is high, snowy,
and rocky, and has no definite trail (Pl. XI, B)." The wind is often so
cold and violent here, even in summer, that the natives do not dare
to cross except in calm weather, for the gusts are so powerful that
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stones of considerable size are carried along by them. On the sea side
of the pass we came to a considerable stream of hot water which
emerged from the side of one of the volcanoes and flowed down, steam-
ing, to reach the cooler water of the other mountain dra.-age.

On the 17th of October we arrived at the Aleut village of Katmai,
where we found a Russian trader. Having now reached the coast we
were disappointed to find that the difficulties in getting farther were
even greater than they had been in coming so far, for there were no
boats at Katmai except a couple of open dories, belonging to the trader,
and one skin bidarky. We knew that in a few days the last steamer
would leave St. Paul, on Kadiak Island, 120 miles away, for Seattle;
but the Shelikof Strait, which lay between, was so rough and windy
that the trader advised us very strongly not to attempt the trip in
dories. Finally, the sole bidarky in the village was sent across to St.
Paul with three expert native paddlers, with a letter to the agent of
the Alaska Commercial Company at that place, asking that a schooner
or some other craft should be sent to us in order that we might make
connection with the steamer. For several days the winds were so vio-
lent that the natives would not cross, and after they had crossed no
news was heard of them for along time, till considerably after we
knew that the last steamer must have gone. On the 31st of October,
however, we were awakened in our camp on the beach by the whistle
of a steamer, which we promptly boarded. We found it to be the
Alaska Commercial Company’s boat Dora, which had been delayed in
Cook Inlet considerably past her usual time for returning home on her
last trip, and so had got to St. Paul in time to receive our letter and
to come to our assistance, a trip which involved a delay of two days
for the steamer and its passengers. In the Dora we reached Seattle
on the 11th of November.

Tuble of distances taken along route followed by the expedition from Tyonek to Katmai.

Miles.
J 0 =) SRR 0
Mouth of Sushitna RIVer ... .. ...t iiiiccecaaiacccaaacaaaans 35
Sushitna Station. ..ot it iaaees 53
Junction Yentna and Sushitna .. ..o ooan i iia e i aaai i aann 56
Junction Skwentna and Yentna . ..o oceeii it i iiiaiaaaaas 99
Junction Portage Creek and Skwentna. ..ceeeeeeeiecomancaineaaaaanaan. 164
Summit of pass......o..iioaiiiiiaaaos e emeeeeeeaiceacccecaacacenn 179
Junction Styx River and KuskoRWim. ... veuenmoioeiaiimiiatiiianaaannns 189
Junction East Fork and Kuskokwim.... ... oo oo oo iiiiiaaaaa.. 296
Vinasale . it ieeiececiceacacacaaaaaa- 393
Junction Chagavenapuk River. ... .. . i oo iiaiiiiiaaaaa. 463
Junction Holiknuk River ... i iiiaiiiiaaaa. 508
Kolmakof Trading Station ... ... i i 637
Kalchagamut .. ...t 706
Oknavigamut .. _....__ ... ...__....... et emeeeeemccecmaaaaaaans 716

Bethel. . oo e eeeteeeeceecaee——aan 787
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Miles.
WarehouSe wun ... e iieeiiiaian 865
Kwinhagamut .. ... ieaa. 880
Beginning of portage from Kanektok to Togiak.. ... ... ... ......__. 982
Togiak Lake - .o 1, 006
Mouth of Togiak River . .. ... ... 1,061
T S 1,067
Head of Kululuk Bay ... .. 1,108
Mouth of Egoushik River. . ... ...l 1,203
Nushagak._ .. .......... e e e e e 1,223
Nakmek ..ol 1,302
SaVOmOSKI - - o 1,376
Katmad .. 1,425
Magnetic variations,! southwestern Alaska, 1898.

Lat. (N) | Long. (W.) Place. Date. Vergyom

) Vi o 7 o

61 10 151 10 Tyonek ............. Mayl............... 27 15

61 58 152 40 On Skwentna River ..| July 5, 9a.m .._..._. 27 20

62 00 152 46 On Portage Creek ....| July 6, 1 p.m........ 27 19

61 59 152 57  |..... do cooe..oll. July 12, 8 p.m.___... 26 58

61 59 153 01 Near pass............ July 14, ... ... 26 29

61 00 153 0¢  |..... do ......o.... July 15,8 p.m .. ..... 25 58

61 59 153 05 |..... do.............. July 16, 2p.m._..... 25 45

61 31.5 | 160 42 | Kuskokwim River ...| Aug. 7,2p.m........ 23 51

61 26 160 46  |..... do eeceaiai ool Aug. 7, 7p.m... ... 23 50

61 17 160 45 |..... do .ol Aug. 8,2p.m..___._.. 25 37

60 53.5 161 18 |..... do .ol Aug. 9,noon......... 20 22

w0 | 1152 | Bethel {Aug- 10, noon ... 21 14

Aug. 10,6 p.m....... 21 20

60 35 162 16 Kuskokwim Bay ..... Aug. 20, noon ........ .20 44

60 09 162 15 Apokagamut......... Aug. 22, noon ........ 21 25

59 46 162 01 | Kwinhagamut .. .. ... Aug. 24, 1la.m..__.. 20 38

59 53 160 15 Kagati Lake ......... Sept. 8, 1 p.m........ 21 14

59 48 159 59.5 | On portage........... Sept. 12, noon........ 22 01

59 07 159 28 | Oallek Lake .. ....... Sept. 22, 6 p.m....... 23 13

58 56 158 27 Nushagak ........... Oct. 2,10a.m ....... 25 02

58 48 156 35 Naknek Lake ........ Oct. 11,5 p.m ....... 24 53

58 33.5 | 155 27 Savonoski ........... Oct. 13,3 p.m. _._... 23 56

58 04 154 53 Katmai.............. Oct. 23,11 a.m....... 24 33

1Qbserved with a transit reading to 1.

Results + 5', about.
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GENERAL NATURE OF COUNTRY TRAVERSED.

FROM TYONEK TO THE SUSHITNA-KUSKOKWIM DIVIDE.

CLIMATE.

The climate in the vicinity of Cook Inlet is peculiar to the locality.
Heavy storms often hang over the inlet for weeks, while the moun-
tains at the head of the inlet and on Kenai Peninsula are continually
bathed in light. Often this is reversed, and the sun shines for weeks
on the inlet, while the mountains all around are covered with clouds
and rain. The first three weeks of our stay in this country was the
transition period between winter and summer, for the spring is so
short that it hardly deserves being considered a separate season.
During this transition period the deep snow softens and melts during
the daytime and is again crusted over during the frosty night, and the
ice on the rivers softens and grows rotten. Travel of any sort is very
dificult, for the softness of the snow precludes the use of sleds and
snowshoes except at night, and the rivers are still blocked by ice too
soft to walk on. The Sushitna River generally breaks up between the
10th and 16th of May, according to statements of the traders in the
employ of the Alaska Commercial Company in this vicinity. In 1898,
however, the ice began to break at the mouth of the river on the 18th
of May, while the main break-up did not occur until the 19th and 20th.
From this time until the latter part of July, when our party reached the
Sushitna-Kuskokwim divide, the weather grew warm with surprising
rapidity, and in the course of a very short time the luxuriant, rapidly-
growing vegetation, the summer birds, and the abundant insects, with
the long, warm days, all gave the aspect of high summer in a temper-
ate climate. The rainfall was very moderate, the weather most of the
time being clear and pleasant, although the rapidly-melting snows on
the mountains swelled the rivers and caused frequent floods. It was
noticed that the rivers rose considerably every night, and it was
thought at first that the increase at night represented the snow melted
hy day, which took several hours to affect the level of the river; but
as we gradually approached the source of the floods we found that the
periods of rising did not vary, and we therefore came to the conclu-
sion that the nightly rises were due to the fact that evaporation during
this time was so much less than during the daytime as to be imme-
diately apparent in the volume of the stream.

On the 10th of May, at the mouth of the Sushitna River, ice still
froze solid at night, and there was a slight snowstorm in the evening,
but after this there were very few frosts. At this time the snow still
lay + feet deep in places near our camp, and farther up the river, at
our camp of the 24th of May, the snow was melted away only in places;
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but a few days after was almost entirely gone from the river bottoms,
and day by day the line marking the lower limit of the snows could
be seen climbing higher and higher up the mountain sides. ~ After this,
on bright sunshiny days, the temperature was often uncomfortably
warm for hard work, although the nights, with a very few exceptions,
were cool. '

VEGETATION.

All along the river bottoms, which on the lower part of the Sushitna
‘are very wide, there is an abundant growth of timber, consisting, in
those flats which are near the level of the river, of poplar and willow,
while the higher flats a little farther from the river have abundant
spruce and birch, both of considerable size. This timbering was found
all the way up the river nearly to the pass. . Beneath the trees, and
also on broad flats where the trees do not grow, are abundant shrubs,
grasses, and flowering plants. The alder grows everywhere, even on
the sides of steep hills. Various kinds of grasses grow luxuriantly,
and in the early part of July, on the upland plateaus on the upper part
of the Skwentna, broad open glades were found where the grass grew
very thickly and as high as the waist. Berries of various kinds, ferns,
and small flowering plants are abundant, the flowers rivaling in variety
and beauty those of more southern climates. Moss is everywhere
abundant, but is not so thick as in the more humid regions farther
south, on the coast, or in the regions of greater rainfall farther north.
The abundance of vegetation is most strongly marked in, the river bot-
toms and in the low hills which rise above them. With increasing
elevation the vegetation grows more scant. On leaving the main river
valley of the Skwentna, at an altitude of 2,500 feet, the spruce and
other large timber was immediately left behind, and a belt was passed
through where alder brush and grass grew thickly without trees, then
a belt where the chief vegetation was low scraggly bushes, and finally
aregion covered only with moss, of which, however, there was a great
variety. The Iceland or reindeer moss and various other edible mosses
were especially abundant here.

TOPOGRAPHY.

The shallow region at the head of Cook Inlet, which has been filled
with detritus brought down from the interior by the rapid rivers, is
covered hy broad tidal flats, which are left bar= for miles at low tide
and are submerged at the flood. The region near the mouth of the
Sushitna River has all the aspect of these tidal flats except that it is
not covered by the tides, a slight uplift having apparently brought it
above their reach; but it is still a barren, dreary moorland, very
swampy, and covered only by marsh grasses. The delta of the Sushitna
River is broad and low, but the land is nearly everywhere covered by
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timber. A short distance up the river one encounters the gravel pla-
teau through which the river flows in most of its course. As will be
described later in considering more exactly the geology of the coun-
try, the river is a very young one, with no well-established valley, but
finds its way over this broad, gravelly plateau as best it can to the sea.
The surface of the plateau, from Cook Inlet to the Upper Skwentna,
is at a nearly uniform height above the bottom of the river, which
has cut down through it, although the slope of the plateau as the
mountains are approached grows slightly greater than that of the
river bottom. On an average the gravel bluffs which generally form
the bank of the river rise to a height of 100 feet. The surface of -
the plateau, generally level, is irregular in detail, with many swamps,
ponds, and other unsystematic minor drainage features. Occasionally
huge bowlders are found, but generally the surface is smooth and free
from obstruction. From this platean of stratified gravels low moun-
tains rise in the interval between the sea and the main divide. The
Sushitna Range and the Shell Hills are apparently ridges of intrusive
or old sedimentary rocks, while Yenlo Mountain seems to be an ancient
volcano. As the main divide is neared the foothills pass rapidly up
into higher peaks until, at the axis of the range, high and serrated
mountains are found, with their tops covered with snow and frequent
glaciers on their flanks. The rather monotonous scenery of the lower
river in the gravelly plateau country here gives way to scenery of the
most romantic character.

Where the river flows through the gravels the facility with which
these are eroded tends to make the stream spread out broadly, espe-
cially at the junction of a tributary, so that it often flows in many
channels which change continually in position and volume and split
and reunite so intricately that it is hard to find a passage even for a
canoe. These channels are often choked with dead trees brought
down from the stream above, and such areas are called in the report
‘“ snag flats.” Sometimes, however, the river in its course has encount-
ered a range of hills like the Shell Hills, and in these places are found
canyons carved deep in the solid rock. Three such canyons were
found on the Skwentna, all less than a mile in length and separated
one from another by much longer stretches of snag flats. In the
upper part of the stream the river flows in a deep mountain valley for
a short distance below the divide.

GAME AND FISH.

In the early part of June great schools of a small, oily fish known as
the candle-fish enter the Sushitna River and ascend the Skwentna at least
as far as the first snag flats. This is the same fish which is found in so
great abundance all along the southern Alaskan coast, and derives its
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name from the fact that they are so oily that the natives use them as
candles, after running a wick through them. For a short season these
candle-fish are so abundant as to almost entirely fill the river in places,
so that it is impossible to wade without treading upon them, and they
can be dipped up in large quantities with common dip nets, or even
with baskets. The candle-fish annually supplies a large part of the
food of the natives, who lay up a store for a long season. . The salmon
and other fish also ascend the Sushitna, although not in so large -
quantities as in the famous salmon rivers.

Considering the abundance of vegetation, and especially of grass,
the whole region from Cook Inlet to the Tordrillo Mountains is singu-
larly poor in game. During the whole of our trip, which occupied
nearly two months, our party saw only one bear and one moose as
representatives of large game, although tracks were frequently found,
and by careful hunting more would probably have been discovered.
There is also a lack of small game. It is true that at the mouth of the
Sushitna River, at the time of our camp there in the early part of May,
there was such an abundance of all kinds of wild waterfowl as I have
never seen elsewhere. The entire delta was thickly covered with
wild geese, ducks, and swans, and we had no difficulty in shooting all
we needed as food with the rifle, and sometimes with the revolver.
For a few days the air was continually darkened by flocks flying
overhead, and night and day there was a continual babel of shrill
cries. Yet this lasted for a few days only, and on the 18th of May
the delta was practically deserted by the birds save for stragglers
who were hurrying on to overtake the main body. It was evident,
therefore, that this was only the halting place of the flocks on
their way to their feeding grounds farther north, probably far on
toward the Arctic Ocean. On the rest of the river we saw very few
geese or large ducks; only the common small divers and fish ducks,
which are found everywhere on the rivers and lakes, and which are not
very valuable as food. In the spruce groves along the river we found
occasional grouse, but never in great numbers. Near the portage
we found more of these birds, and also many ptarmigan, so that we
were able to obtain enough to form an item in our diet. Of other
game we saw almost absolutely nothing. We were told by white
people on Cook Inlet that rabbits were numerous in this country, but
in all our journey one tiny brown rabbit was all that we saw. Taken
altogether, the region was the most destitute of game of any well-
watered and fairly timbered and vegetated country that I have ever
seen, the outskirts of Boston affording more, except for the occasional
large animals that have been mentioned. It is difficult to account for
this scarcity, for although this river is hunted over by the natives
every year, they are still so few in number that they can hardly reduce
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the amount of game very rapidly. Onthe other hand, it seems probable
that the small number of natives is directly dependent upon the supply
of game, which has never been great enough to support more than a
few straggling families.

POPULATION.

The native of the Sushitna is Indian, probably belonging to the class
of Athabascans, and resembling in most particulars the Matanuska
natives, the Copper River natives, the Upper Kuskowkim natives, and
those of the Tanana and Upper Yukon. These Indians, therefore,
occupy a continuous belt reaching across Alaska from Britisk America
to the Gulf of Alaska, and separating the Eskimo tribes on the north
from the Thlinkits and other peculiar and characteristc Alaskan tribes
on the south. They speak a language which is very limited in vocab-
ulary and inflection, and on the Copper River Lieutenant Allen has
discerned a striking resemblance between the numerals of the natives
and those of Indians of the southern United States. The Sushitna
native is of medium stature and has generally intelligent, often hand-
some, features. He is by occupation a fisherman and hunter, but
has only very limited hunting grounds, beyond which he will not
venture into the hunting grounds of another individual or into the
territory of another tribe save for the purpose of visiting some trading
post. He is not remarkable in general for his bravery, and his word
can not often be depended upon, even if he have apparently no reason
for misrepresentation. The general belt occupied by the Athabascan
Indians can be easily traced on the map by the names of the rivers,
since those which end in ““na” or ‘“no” are in regions inhabited by
these people, this termination signifying, in all their different dialects,
“river” or ‘‘water.”

On the Sushitna River, in the 30 miles between its mouth and the
junction of the Skwentna, there are two small villages of the Sushitna
natives, one about 8 miles from the delta and the second and larger
one clustered around the trading post a few miles below the mouth of
the Skwentna. Together these two villages number only a few hun-
dred people. In the whole length of the Skwentna there is not a sin-
gle permanent habitation, only temporary camps being found, which
are used as stopping places by the natives from the villages mentioned
in their fall and spring hunts. In ascending the river at the end of
May we met many of these natives returning from the hunt,
running down the river with their furs, meat, and families in rude
boats made by stretching moose skin over wooden frames; but after
this we saw no living being for nearly two months, until we had
descended the Kuskokwim over a hundred miles. The uninhabited
character of this country is probably due partly to the lack of game,
as before mentioned, but also to the character of the Skwentna, which
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is so rapid and dangerous that it is not a good stream for birch canoes.
The Indians do not settle per manently in any place which they can not
readily reach in canoes.

KUSKOKWIM RIVER.
CLIMATE.

It was remarked that the side of the Tordrillo Mountains which
faced the Sushitna drainage was much more heavily covered with snow
than the Kuskokwim side, and was also thickly spotted with glaciers,
while on the Kuskokwim side there appeared to be practically no gla-
ciation. Moreover, several high mountain ridges on the Kuskokwim
side of the main divide were practically without snow at the time of
our passage, although nearly as high as the main ridge. The logical
explanation for this seemed to be that the precipitation is heavier on
the Sushitna side of the mountains, and that the winds from the Gulf
of Alaska are largely deprived of their moisture on striking the cold
high mountain range, so that on reaching the Kuskokwim side they
are comparatively dry. On the other band, the whole Kuskokwim
River, beginning with a point 100 miles or so away from the mountains
and extending 600 miles to Bering Sea, was during the time that we
were on it—that is, about five weeks, from the middle of July till the
latter part of August—a very rainy country, showers falling nearly
every day and continuous rains being frequent. From the Moravian
missionaries on the Lower Kuskokwim we learned that this rainy sea-
son was not unusual, and that often the rains were so continuous as to
delay traveling, for the skin boats ordinarily used on this river must
be occasionally dried out in order not to become rotten, and if no
opportunity for drying presents itself a stop must be finally made to
wait for finer weather.

During this season the days, when clear, were warm and pleasant
and the nights just cool enough to be agr eeable About the middle of
August the increasing length of the nights and the more frequent frosts
‘brought about an extremely pleasant change in the conditions, namely,
a diminution of the energy of the mosquitoes, which soon ended in
their almost complete disappearance; for although after this the insects
might be annoying in certain places for a short time, yet they ceased
to be the serious burden to life which they had been hitherto. By the
1st of September the general temperature was distinctly cooler than
it had been, marking the beginning of the autumn season.

TIMBER AND VEGETATION.

Descending from the high moss-covered mountain passes, the valleys
of the Upper Kuskokwim were found to be covered by a good growth
of spruce of considerable size, with birch, poplar, etc., entirely similar
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to the timber on the Sushitna side. Beneath the trees was underbrush,
which in the Kuskokwim flats, where the soil is rich, becomes a veri-
table thicket of tangled vines and shrubs. Here blueberries were
found and many so-called high-bush cranberries (Viburnum.) The
growth of spruce is continuous along the river till below Kolmakof.
Here there is a remarkably sharp division line, where the thick spruce
of the hills which line the river suddenly thins out, becomes very strag-
gling, and in the course of a few miles disappears entirely, leaving
only barren moss-covered hills, which stretch to the southward away
from the river, and run into the low, swampy, treeless plains known
as tundra. From here down to its mouth the islands in the river and
the flats bordering it have frequent groves of poplar, often of con-
siderable size, but practically no spruce, while the tundra farther away
from the river is quite treeless, supporting only low shrubs, but cov-
ered with enormously luxuriant growth of moss. It is not easy to
discover the reason for the falling away of the spruce as the vicinity
of the coast is neared, for the climatic and soil conditions appear to be
practically unchanged. Dr. George F. Becker in his report on the
gold fields of southern Alaska®has suggested as a cause for the gen-
eral treelessness of Alaska Peninsula the recency of the late general
uplift of the land. It is known from independent sources that all this
coastal region was entirely submerged beneath the ocean waters in
very recent geological time, and it has been suggested that the subse-
quent uplift has been so rapid that the timber has been unable to.mi-
grate coastward at a rate equal to the westward retreat of the shore
line. This idea appears to the writer to offer at least an explanation
of a phenomena which apparently does not depend upon climatic con-
ditions. The whole Lower Kuskokwim, the Lower Yukon country,
and most of the coastal region between the Kuskokwim and Alaska
Peninsula are so poor in timber that the natives depend almost entirely
upon driftwood for fuel.

TOPOGRAPHY.

West of the main Sushitna-Kuskokwim divide are two considerable
mountain ridges parallel to the main range and separated one from
another by narrow valleys—the Teocalli and the Terra Cotta moun-
tains. The river flows along each of the valleys for a short distance
and then breaks through the two mountain ridges, successively, emerg-
ing on a broad, level gravel plateau which reaches to the very foot of
the mountains and is entirely similar to the plateau described on the
Sushitna side of the divide as reaching from the Tordrillo Mountains
to Cook Inlet. For over 100 miles the river runs through this gravel
deposit directly away from the mountains. The fall of the stream is
very great, for the plateau slopes decidedly to the west. The same

1Eighteenth Ann. Rept. U. S, Geol. Survey, Part III, p. 19,



SPURR.] TOPOGRAPHY OF KUSKOKWIM REGION. 69

snag flats are formed as on the Sushitna side, being if anything a little
worse, so that it is doubtful whether a boat could be gotten upstream
by any means. The material composing the banks of the river grows
finer as one goes downstream, and some distance above the junction
of the two main forks of the Upper Kuskokwim the high gravel bluffs
give way entirely to lower banks of silt, and the current becomes
comparatively slack. From here on to the vicinity of Vinasale the
river flows through a broad, perfectly flat region, sometimes approach-
ing low mountains on the north side. The banks are everywhere of
silé, of nearly uniform appearance, and on account of the flatness of
the country the current of the river is sluggish and its course exceed-
ingly meandering—a sharp contrast from the straight and rapid upper
river. This broad, flat country is in every respect identical in appear-
ance with the Yukon flats at the junction of the Yukon and Porcupine,
and, like it, is evidently the bottom of a great, shallow lake which has
recently been drained. '

Throughout this flat country, as mentioned, the river shows a con-
tinued tendency to crowd toward the north and approach the low
mountains in that direction, until some distance below Vinasale it
enters the mountains and runs through a continuous, well-cut valley
for several hundred miles. In some portions of this valley the walls
come quite close together, suggesting the ramparts of the Yukon.
In other parts the valley broadens out, and there are considerable
flats between the river and the mountains. Through these flats the
river meanders and often divides into different channels, exactly as is
the case farther upstream. In the lower part of this valley the largest
tributary of the Kuskokwim, the Holiknuk, joins the main river,
coming in from the Nushagak divide to the south, and a little farther
up is another large tributary, the Chagavenapuk, which evidently
has its source in the Tordrillo Mountains to the east. Below this
still, and nearly on the very edge of the mountains, is the old trading
post of Kolmakof. This whole range of mountains, cut through by
the river from Vinasale to Kolmakof, although often high, never
attains in any degree the height, ruggedness, and grandeur of the
Tordrillo Mountains. They are generally of somewhat graceful and
rounded outlines, are well timbered with spruce well up their sides, and
their tops rise to a general level which constitutes an elevated plateau.
From this general plateau isolated higher peaks rise, which have at
times the appearance of volcanic cones, but which are most probably
simply mountains of circumdenudation. On only a few of these
higher mountains is there any perpetual snow, and on none of them
is there any sign whatever of present or past glaciation.

Shortly below Kolmakof the mountains trend off to the south and
thus diverge from the southwesterly flowing river, which here enters
upon the level tundra. The junction of the mountains with the tundra
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is abrupt, like that of mountains jutting into the sea, and from here
to the coast the immediate neighborhood of the river is always flat.
To the right of the river the tundra stretches away without interrup-
tion to the Yukon, while on the left it is bordered by the mountains,
which are generally in sight and some spurs of which, such as the
Kilbuck Mountains, approach very near the river. The same general
belt of mountains runs clear down to the coast, where it is encountered
in the region of Cape Newenham, and east of it for a considerable
distance.

The mountains through which the main Kuskokwim River flows,
therefore, may be divided into three chief groups, the high and
rugged Tordrillo Mountains, which have a northeast-and-southwest
trend and constitute the Sushitna-Kuskokwim divide; the low moun-
tains, rather a well-dissected divide than a range, which lie to the
north of the east-west portion of the upper river, forming the water-
shed between the Upper Kuskokwim and the Lower Tanana, and
which may be called the Tanana Hills; and the broad range of tol-
erably high mountains which the Middle Kuskokwim cuts through
and which run from here to Bering Sea. This last system has a
definite northeast-and-southwest trend like the Tordrillo Mountains,
and has been called the Kuskokwim Mountains. The general course
of the Tanana Hills lies at right angles to the other two systems, being
northwest and southeast.

In consequence of the very low gradient of the Lower Kuskokwim,
the river broadens out below Bethel, or Memtrelegamut, into a veri-
table sea, full of islands and often occupying a number of different
channels. It begins already at this point to be affected by the heavy
tides of this region, and so emerges, with no sharp dividing line, into
the broad and shallow Kuskokwim Bay, which, like the river, is lined
on both sides by tundra that extends out of sight on the right bank
and off to the neighboring mountains on the left.

GAME AND FISH.

The torrential portion of the Upper Kuskokwim, after it emerges
from the mountains, flows through a country which apparently has
little to support life, for very few signs of Indian camps were seen, and
no game. The river is also entirely unfitted for fish. Farther up, in
the mountains themselves, however, were all the signs of a good game
country, according to Alaskan standards. Many camping places were
found which had been made by natives who had once been here on the
hunt, and there were horns of moose, caribou, and mountain sheep in
a number of places. Wild fowl—ptarmigan, grouse, etc.—were also
quite abundant, and some other small game. On the Kuskokwim flats
the natives had the meat and skins of moose, bear, wolf, and other ani-
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mals, but not in large quantity, and it is evident that even where the
forest is continuous, the vegetation luxuriant, and the climate com-
paratively mild, the supply of game is extremely small. Along here,
however, the river begins to be abundantly supplied with fish, which
forms part of the diet of the few inhabitants. As one goes farther
down the river the supply of game grows rather less and that of fish
more. Below Kolmakof very little game is found, as the scarcity of
skins and furs in the native villages shows. Bears occasionally come
down to the river to catch the fish; but the native generally makes a
long trip to the nearest mountain range for hunting. 4

In favorable seasons the salmon ascend the Lower Kuskokwim and
its tributaries in enormous numbers, so that the industrious native has
little difficulty in gathering sufficient fish for a year’s supply of food,
even with the crudest appliances. A fish trap, or weir of stakes driven
into the stream bed, is used, also smaller traps of rods bound with
root fibers, entirely similar in most respects to some fish traps used in
Europe. Drift nets of woven root fibers are often employed; and the
skillful Eskimo can often fill his kayak with the results of a morning’s
work with his small bone spear, with which he pierces the salmon as
soon as one comes close to the surface in his vicinity. This abundant
supply of fish furnishes almost the sole food for the comparatively
numerous Eskimos who inhabit the lower river and who many times
outnumber the upper-river natives, who subsist partly or chiefly upon
gane.

PEOPLE.

The Indians.—The natives of the Upper Kuskokwim belong to the
general type of North American Indians known to ethnologists as
Athabascans: Formerly the word ‘“Tinneh” was employed to desig-
nate the Alaskan Athabascans, this word being taken from their own
language and signifying simply men. The Upper Kuskokwim people
have been called the Khuylchan or Kolchane by the Russians, who
explored the lower river, according to whom they were treacherous
and warlike in character. No account, however, of any visit to these
" people is extant, and it is probable that many of them had never seen
white men until our visit in 1898. We found them a poor and scat-
tered folk, wandering continually from place to place, and possess-
ing no villages of any kind, not even such wretched ones as do the
Eskimos of the lower river. In a number of places we found the
remains of villages, consisting of a number of houses, but they were
all abandoned, while the people we encountered were living, one or two
families together, in small temporary camps. In all, we saw not more
than a hundred of these people along the main river, and it is doubtful
whether the whole population is more than two or three times that
number.
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In appearance the Kuskokwim Indian (Kolchane) is like the native
of the Sushitna or Upper Yukon. He is usually short in stature and
of lithe and active build, with a brownish-red complexion, black hair,
and very scanty beard. The features vary much in different indi-
viduals, but most of them are bright looking and intelligent. Living
as they do upon the scanty game and fish of this region, it is probable
that their number is diminishing rather than increasing, as the
deserted villages before mentioned indicate. There is also some prob-
ability that their numbers may have been decreased by war with the
neighboring tribes, for the Sushitna natives relate that some time ago
the Copper River Indians made an incursion into the Kuskokwim
country and nearly exterminated the people. Far from being war-
like and treacherous, as the Russians had supposed, we found the Kol-
chane very gentle and generous, ready to help us in any possible way,
and hehaving with a certain dignity which would, among civilized
people, be called well-bred, and which was strongly in contrast with
the bebhavior of the Eskimos on the lower river. They had all come
in contact with the idea of Christianity, and the most remote ones
encountered were found in the act of hewing a wooden cross to place
over a newly made grave, while the chief, or *‘tyone,” wore a little
amulet, evidently obtained from some Russian-Greek missionary. It
is likely that they derived this influence from the trading post at
Vinasale, where there seems to have been a Greek missionary at one
time, although the post at the time of our visit was deserted.

They use long birch canoes in their traveling, of a kind similar to
those on the Middle Yukon, but broader and of greater carrying power,
as the slacker current of the Kuskokwim permits. Some of them are
in possession of guns which they have obtained from trading posts
hundreds of miles away, and they fired these in a salute to us as we
passed their camps. Many, however, still hunt largely with the spear
or bow and arrow, and in other primitive ways. For large and dan-
gerous game, such as bear, it is said that they do not consider a rifle
trustworthy, preferring to rely upon the short spear, in the use of
which they become so proficient that they attack the largest animal
without any fear. It seems hardly possible that the tradition held by
the Sushitna natives mentioned by Petroff,’ as to the Kolchane being
cannibals, is anything but a savage fairy tale. These people hold no
communication with the lower-river natives, who consider them a wild
race occupying an unknown country.

The intermediate people.—According to the Moravian missionaries
on the Kuskokwim, the few people inhabiting the Kuskokwim between
Vinasale and Kolmakof belong to a tribe differing both from the upper
natives and from the Eskimos of the lower river. These people are
called Ingeliks. According to Petroff, however, the Ingeliks actually

1Tenth Census, Vol. VIII, p. 163.



SPURR.] THE ESKIMOS. 78

form part of the Kolchane, and indeed, so far as we saw, there was no
evidence of a distinct people, the types between Vinasale and Kol-
makof being such as might be expected upon the border land between
two great divisions of the human race.

The Eskimos.—From Kolmakof down to the Bering Sea is a com-
paratively numerous population of Eskimos belonging to a tribe known
in their own language as ‘‘ Kuskokvigamut,” signifying Kuskokwim
people, or simply ‘“Yut,” which signifies ¢he people. This common
ending is shown in the names of other Eskimo tribes, such as the
Mahlamut, who are found at the mouth of the Yukon, the Nushagagamut
on the Nushagak River, and others. The same termination occurs in
the name of each of the numerous Eskimo villages, an m being usually
prefixed for euphony, so that the termination is usually ‘““myute” or
“mut,” signifying, as before, people; thus, ‘° Memtrelegamut,” where
the Moravian mission is located, signifies the smokehouse people, from
the fact that here a peculiar house for smoking fish was first erected.
The word ¢‘Kuskokwim?” is, according to the statement of the Rev.
Mr. Kilbuck, who is one of the few persons actually proficient in the
Yut language, the genitive case of the word *‘ Kuskokwik,” which has
for some reason been adopted by the Russians instead of the nominative.
The latter part of this word, *‘kwik,” means @ riwer, but the first part
is of doubtful signification. The Russian word ‘‘kuska” (koshka),
meaning @ cat, has been adopted into the Yut language, but it seems
quite probable that the name of the river is older and of different
signification. According to the Tenth Census report, these people
numbered between 3,000 and 4,000, but at the present time they
probably do not exceed 2,000. According to Dr. Romig, the physi-
cian missionary at Bethel, the death rate steadily exceeds the birth
rate, while over half the people suffer from grave chronic diseases.
In spite of the abundance of fish on the lower river, there are many
seasons when the catch is insufficient for the population, and after such
a season there are many deaths from starvation.

The Yuts, like the other Eskimos, lead a somewhat nomadic life, but
are yet more settled than the interior Indians and possess numerous
considerable villages, which often contain each several hundred inhah-
itants. Their houses are built mostly underground, with a flat, conical
roof of timber covered with moss, earth, and grass, which rises above
the surface. The entrance is by a short underground tunnel, and is
very low (Pl. XII). In front of this entrance a skin is generally hung
as a curtain. The fire for cooking is built in the middle of the habita-
tion, and the smoke ascends through a hole in the roof above. A pile
of skins for bedding constitutes almost the sole furniture of these
houses, or ¢‘ barabarras,” as they are commonly called by the Russians.
In each village of any importance is an exceptionally large and well-
built house, which is used as a council house, and also for the celebra-
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tion of any of their games and festivals. The men of the village
generally sleep in this council house, which is called ‘‘kashga.” or
“‘kashim,” and travelers stopping overnight are welcome to sleep
here.

The dress of the Kuskokvigamut consists mainly of a large gown-
like garment, generally made of squirrel skins, sometimes of mink or
reindeer. With the men this garment, or *‘ parka,” reaches nearly to
the ground, so that it has to be girded up by a belt when walking.
The dress of the women differs from that of the men only in their
shorter parkas and in the greater length of the seal-skin boots, which
are also often worn. Hats are very seldom worn by these people.
The dress is uniform over large areas, and in fact varies from one tribe
of Eskimos to another only in minor details, such as the custom of
retaining the tails of the squirrels in constructing the parka, a peculiar
fashion which is often found throughout an entire tribe.

The customs and social conditions of the Kuskokwim Eskimos are
exceedingly interesting and demand much closer study than can be
given here. In many respects apparently the lowest and most animal-
like of the human race, they yet possess many remarkable customs and
virtues. Almost perfect socialism and communism is one of their
most striking characteristics, while all their ideas and habits are so
regulated that it is impossible for one to become more wealthy than
another, a fact which possibly explains the lowly condition of the race.
Their greatest festivals consist of so-called ‘‘igrooskies,” which are
simply contests in giving away. One village challenges another to a
contest of this sort, and the one that succeeds in giving the most to
the other is pronounced the victor and is very proud of the honor,
even if they have impoverished themselves. In division of the gifts
obtained at such a festival, moreover, the very old receive the larger
part, while the young, who have given the presents to the opposite
side, receive hardly anything. Another similar ceremony is the
“potlateh,” which is generally held by individuals after the death of a
relative, on which occasion the giver distributes his possessions to his
visitors. A peculiar custom, considering the other habits of the Eski-
mos, is their passion for steam baths. Nearly everywhere one finds
bath houses built of wood with the chinks tightly cemented; stones are
heated and carried into the building and water is thrown upon them
till the interior is filled with steam. Here the men like to remain as
Jong as they possibly can, and then dash out into the river, even when
they must break the ice to do so. It is very likely that a large part of
the sickness among these people éomes from this too rigorous habit.

Even a very hasty examination of the dwellings and villages of the
Eskimos shows that they are asa race actually in the bone and stone age
of development. Most of their implements are made of these materials;
knives, skin scrapers, and numerous other articles being made of
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stone; while spears, arrowheads, knife handles, and so on, are of bone.
Stone lamps are also found among them, although they are no longer
made, and, curiously enough, they have preserved no tradition of the
time of their manufacture, supposing that these lamps have been
brought by the spirits or that they represent stones naturally hollowed
out by water. Some rude attempts at pottery are found, especially
lamps.

For years missionaries have been working nobly and unselfishly
among the Eskimos, but their condition still seems for the most part
very little improved. It is probable that these people will meet the
usual fate of savage tribes who come into contact with civilization. The
idea of civilization that they get is that it consists in frame houses,
steel ranges, imported clothing, and varied food, such as they see the
missionary have. Teaching as to manner of improving their resources
might perhaps have some effect in advancing their condition. The
tundra could be ditched to prevent excessive water, and potatoes, tur-
nips, cabbages, and similar crops could be raised. There is a profusion
of reindeer moss on the tundra, and there are hills near by where the
reindeer could be driven in summer to keep them out of the wet and
prevent the hoof rot. Fish are abundant, so that on the whole the
country might support a hardy and intelligent population. But the
Eskimo will never take up any of these things by himself.

When unaffected by ideas received from white men the Kuskokwim
Eskimo has no idea whatever of a Supreme Being.! There is, how-
ever, a general belief in spirits, devils, brownies, and fairies, espe-
cially as guardians to animals. It is believed that a special guardian
spirit watches over each class of animals; that there is a spirit fish, a
spirit bear, a spirit wolf, etc. These spirits are supposed to be very
powerful in their ability to help the natives, who do everything to
conciliate them according to their ideas. These customs do not always
appear at first sight to have any reasonable origin; e. g., the bear’s
head is never brought home from the chase, but is buried with the
nose pointing toward the east, and it would also be considered an
offense to the spirit bear to cut any of the bones with a saw, although
they may be broken. Usages such as these, which must be observed
by the hunter and fisherman, are very numerous, and the failure to
fulfill them often brings about, according to their belief, great trouble;
for if the spirit fish has been offended in any way he will not permit
the fish to be caught by the native who has offended him, or indeed by
any other natives of the village. Their beliefs in regard to personal
spirits are not so well formed, except that they hold to the very
ancient idea that insane persons are possessed by devils and resort to
absurd ceremonies to drive the evil spirit out. They also believe that

1For much of this information the writer is indebted to Rev. Mr, Kilbuck, Moravian missionary
at Bethel.
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their shamans, or native medicine men, may be in league with these
spirits. It may be noted in this connection that the Eskimos belong-
ing to a different tribe, namely, those inhabiting the south side of the
Alaska peninsula and the region of Prince William Sound, believe
that after death their spirits pass into the bodies of animals, especially
large whales, and it is often a custom of these people, when they see
a school of whales, to gather on the shore and shout their word of
greeting, ‘‘chummai,” and to throw food into the waters as a gift to
the spirits of their ancestors.

NOTES ON THE ANIMAL AND VEGETABLE LIFE OF THE REGION
OF THE SUSHITNA AND KUSKOKWIM RIVERS.

By F. C. HINCKLEY.

There has been no attempt to make a thorough investigation of the
animal and vegetable life of the country, only such notes having been
taken as could be conveniently written during the continual and
engrossing duties which fall to the lot of a member of an Alaskan
exploring party. The writer, while not a member of the scientific
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