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18 THE ELLAMAR DISTRICT, ALASKA.

between Boulder and Galena bays, and the other, which enters from
the north and is called Indian Creek, drains a basin lying south of
the divide between Jack and Galena bays.
Two creeks of moderate size enter the head of Landlocked Bay.

Lagoon Creck, the larger of these, heads to the northeast, toward
the east side of Mount Denson, and im at least two places near its
lower end has cut short, sharp canyons into the slates and graywackes
over which it flows. In the upper canyon there is a waterfall in a
narrow cleft in the rock. The stream heads outside the mapped
area, and the exact location of its headwaters is not known.
Revuolds Creek, the second largest tributary of Landlocked Bay,
enters the bay from the northwest and drains a small area northeast
of Copper Mountain. It has a canyon near its mouth. A water
right has been staked on it for the purpose of developing power for
the mine at Landlock.
In addition to the streams already mentioned a large number of

smaller streams reach the coast, some of them permanent, though
many flow intermittently. Some of these streams occupy well-defined
though short valleys; others flow in shallow notches down the steep
mountain sides or emerge at the sea from indefinite channels on the
borders of the swampy lowlands. During a heavy rainstorm in Land-
locked Bay 32 streams could be seen on the south side of Copper
Mountain, where ordinarily only two or threc are visible.

TRANSPORTATION.

The EWamar district is favored with unusually good transportation
facilities as compared with most parts of Alaska. As it lies on deep
water it can be reached directly by ocean vessels, and it is on the
regular route of the two steamship lines that ply between Seattle
and ports on the Gulf of Alaska. During the summer about one boat
a week, on the average, brings passengers, mail, and freight from
Seattle to Ellamar, which is a regular port of call. Occasionally the
boats stop both on their way west and on their return trip. but more
often only once on each round trip. The channel leading to the
Ellamar pier is narrow and somewhat difficult to navigate, so that
passengers, mail, and light freight are usually discharged by small
boat, the steamship remaining in deep water out in Tatitlek Nar-
rows. In winter the steamships run somewhat less frequently, but
even then a satisfactory service is maintained. In addition to the
passenger boats several boats that carry freight exclusively are kept
in service, their schedules depending to some extent on the quantity
of ore available for shipment. These boats load ore at the piers
at Ellamar and Landlock. The regular fare for passengers from
Seattle to Prince William Sound ports is $45. Freight rates depend
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on the class and the amount of freight. Contracts by large shippers
af ore from the mimes to the smelter at Tacoma have been made
aorates as low as 83 a ton,
sjnes conditions for travel by boat are so favorable in this distriet,

ea-veas travel on land is difficult on account of the steep slopes and
neay vy veyetation, very little effort has been made to improve trails
or roads between the mining camps. .Ll the large mines are near the
spore and reads to them are unnecessary. Nearly every prospect has
come sort of a trail leading to the nearest point on the beach. A good
road about 4 miles long has been built from the head of Galena Bav to
some prospects on the north side of Copper Mountain. and another
road. runs from the head of Landlocked Bay for about a mile to the
northwest. With these exceptions nothing has been done to facilitate
travel by land. Practically all communication between the mining
vumps Is by water.

CLIMATE.

The climate of this district is not so mild as that of southeastern
Alaska nor is it subject to the great ranges of temperature of interior
Maska. Owing to the modifying cffects of the Japan current, the
winter temperature seldom falls below zero, and the summers are mild.
In the Prince William Sound region the weather at points only a few
ules apart may differ greatly, depending on their situation with rela-
‘ion to the mountains and valleys of the mainiand, their exposure to
ite winds from different directions. and their nearness to the coast.
For these reasons a study of the weather records taken at one place
may fail to give an adequate idea of the conditions at another place
near by. In the district under discussion no weather records are avail-
able, the nearest points for which a series of observations could be
obtained being at Orea, Cordova. and Fort Liscum. Orca and Cor-
dova le about 40 miles southeast of Ellamar, but it is believed that
the climate at those three places is much the same and that the tem-
bernture and precipitation at Orca and Cordova, given in the table
velow, represent rather closely those at Elamar. Orca and Cordova
are only 3 miles apart, and the table for-Orea, covering the period
between June, 1899, and March, 1908, is supplemented by the table
fur Cordova, extending through December, 1912.
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salt water. Ihe mean tdai range is about 3U feet, and in the rapid
currents formed by the tides the ice is carried back and forth and ren-
ders navigation impossible during the winter. During this time the
village maintains communication with the coast by way of a trail
which crosses the divide at the head of Crow Creek, passes around the
head of Turnagain Arm, and thence follows the general course of the
railroad to Seward. The mail is brought over this route by dog
trains, but the other traffic is so small as to be negligible.
During the open season practically all travelers to Knik go by

ocean steamer to Knik Anchorage, near the mouth of Ship Creek,
about 18 miles below the town. From the anchorage freight is
lightered by scows to Knik and passengers are transferred by launch.
In 1913, between May and November, one steamship, plying from
Seattle through southeastern Alaska to ports on the Gulf of Alaska
and Cook Inlet, made trips every three weeks to Knik Anchorage.
The passenger rate in 1913 between Seattle and Knik Anchorage
was $55 each way. The freight rate varied with the class of material
shipped but was 830 each for horses and from $15 to $26 a ton for
groceries and provisicns. Whartage at Seattle was not included in
these charges, and the additional cost of transportation from Knik
Anchorage to Knik was $2 each for passengers, $8 a head for horses,
and 30 to 40 per cent of the freight rate from Seattie to Knik Anchor-
age for supplies.
Two routes were formerly in general use between Knik and the

mines in the Willow Creek district, both of which followed the shore
of Knik .Arm in a northeasterly direction as far as thet mouth of
Cottonwood Creek, 6 miles from Knik. From Cottonwood the Bald
Mountain trail extends northward across the lowlands, crosses Bald
Mountain Ridge into the head of Wet Gulch, follows Wet Gulch to
its mouth, and thence goes up Willow Creek. One branch extends
up Craigie Creek valley, and another crosses the divide to the Little

CULLETIN ¢ PLATE

TIE WILLOW CREEK DISTRICT, ALASKA. 21

SUPPLIES AND TRANSPORTATION.
The Willow Creek district is always approached by way of the

village of Knik, which is the center of supplies for this region. Al-
though Knik is situated on Knik Arm, an embayment of Cook Inlet,
it is on the shallow upper portion of the inlet and can be reached by
boat only at high tide. When the tide is out no water is visible from
the village, which then looks out upon miles of barren mud flats cut
by an irregular network of tidal channels. At high tide boats draw-
ing several feet of water may reach the town by following one of the
deeper channels. During about half the year the upper part of Cook
Inlet is closed to navigation on account of the ice which forms in it.
The head of the inlet is made brackish by the large quantity of fresh
water which it receives from Susitna, Matanuska, and other rivers,
and on this brackish water ice forms more readilv than on the normal

ae



22
VCIPAL FEATHE WILLOW CREEK DISTRICT, ALASKA, PRINCH

me available for 1

|

|

Susitna basin, follows down Hatcher Creek, and ends at the mines -

7 the Longer tlon upper Fishhook Creek. The portion of this trail which lies In the py the completion of i-
oe anid .; .

fies BTM is The Wimountains affords good footing, but the stretch between Cottonwood revious!y published.
hat was v

. : : ° . .
. Lat =

| and Bald Mountain Ridge is said to be soft in summer. The lowland
part of a large area

t | imepar iort
portion is now little used. The other route was the old Carle wagon rvevys. and only a sic ac>

_ gurve, in subdivisions macood northeastward to Little
¢ canyon, and after crossing

Jess, the manSusitna River, several miles below th
|

road, which extended from Cottonw

that stream kept on its west side to Fishhook Creek, which it followed
Fl Reup to the mines. The Carle road has now been displaced by a new
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wagon road completed by the Alaska Road Commission in 1913. 6This road follows the general course of|
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23 miles, but keeps to the right of Little Susitna River as far as the
| canyon, crosses it in the canyon, and extends up the west bank ofthe stream and up Fishhook Creek to the mines. This road is wellgraded, is furnished with good bridges, and is now used for practicallyall summer travel to the Willow Creek district as well as for wintertravel to points in the Fishhook and Little Susitna valleys. Thewinter road for sledding to the Willow Creek basin leads northwardfrom Knik, skirts the west end of Bald Mountain Ridge, and proceedsup Willow Creek.

The summer freight rate by wagon to upper Fishhook Creek fromKnik is from 4 to 5 cents a porzx.” Supplies for the Willow Creekbasin must be transported by pack train from Fishhook Creek, at aconsiderable additional expense. In winter freight may be sleddedto the camps by either the new wagon road or the Willow CreekWinter road, at about half the cost of summer transportation. Thedistrict will be made readily accessible by the Government railroadfrom Seward to Fairbanks, construction of which has been begun.This railroad will pass close to the southern margin of the district,and the distance to Seward, its coastal terminal, will be about 165miles! The plan includes a branch line into the Matanuska coal
field, with another tidewater terminal at the mouth of Ship Creeknear the entrance to Knik Arm, which will be available during theseason of open navigation on Cook Inlet.
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PRINCIPAL FEATURES.
The areal distribution of the geologic formations of the WillowCreek district is shown on the accompanying map (PI. III, in pocket:and the relations of the various rock formations to one another arc

represented in a generalized form in figure 2. The details of distri-bution of the different formations as shown on the geologic mapdiffer somewhat from those shown on earlicr published maps of this
district, more accurate representation having been made possible by

Figure 2 ~Gencralize1 colunina

Kotz? are adopted here. 1
Beld Mountain Ridge and W
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Alaska: Alaska Railruad Comm, Rept., House Doe. No. 1346, pts. 1 and 2, 621
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Its current. although swifter in this lower course than above, is not 5

so rapid as that of Yanert Fork or of Delta River, which cuts
through the range in a similar way farther east.
The principal tributaries of Nenana River. aside from the Yanert

; Fork, are Wells Creek on the north and Jack River and Brushkana| Creek on the south. The eastern branch of Wells Creek. which joins |

a Nenana River about 15 miles above the mouth of Jack River. and the
Nenana itself for 5 or 6 miles above Jack River, lie in a minor inter-
montane valley that extends westward from the Nenana Glacier.
Brushkana Creek, which is as large as the Nenana at the junction Y
of the two streams, drains the central part of the area mapped and
flows for the most part in a lowland country covered with marshes
and small lakes. Jack River. on the contrary, is surrounded by high
mountains (Pls. IV, A and &, p. 12). Its principal branches flow
in deep, rocky canvons and its current is swift. The waters of Jack
River, like those of the Brushkana, are clear.
Chulitna River drains the western side of the area. It is a large

stream, but only the upper part of two of its branches lie within
the area here mapped. It receives the water from many large gla-
ciers in the vicinity of Mount McKinley, as well as from several
eastern tributaries, and unites with Susitna River about 75 miles
from the coast.
Butte, Watana, and Deadman creeks are the largest tributaries of

Susitna River that rise within the area mapped. They can hardly be
considered as belonging properly to the Broad Pass region, but they
lie within the area of the summer's work. Butte Creek flows from
Butte Lake, the largest lake shown on the map.
Routes and trails--The Broad Pass region has been reached by

three routes. The earliest explorers and prospectors approached it
from the south through the Susitna and Chulitna vallevs. Later
hunters and prospectors came into it from the Tanana Valley
through either the Nenana River or the Wood River valley. Others
approached it by wav of Valdez Creek and over the trails leading
westward from the Military Road. All three routes have certain 7
advantages and all offer difficulties. For sumr 2r use the route from
the east is probably the best. At the outset ik offers the advantage
of a good wagon road from Valdez or Chitina, and farther on, be-
tween the road and Valdez Creek, of trails that are being traveled
more and more each vear. In contrast to this, the route from Cook
Inlet is little used. No trails have been marked out in the valleys
of Indian Creek or the Chulitna and no means of transportation have
been established on Susitna River. The route from the Tanana
Valley is traveled occasionally by hunters and less often by pros-
pectors, but no trails have been made.

ee



of white men have been so infrequent and their wanderings so
variable. that no usable trails have been established. In places the
Indians. passing from one hunting ground to another, have followed
trails that can be traced readily for short distances. In places also
wandering caribou and moose have left trails that are still more con-

spicuous but that for the mos} part are of little benefit to travelers.
It is evident, then, that all w!’o now go into the region must choose
their own ways. Travel, however, is not dificult for either horses
or men where courses in the higher ground can be used. The best
going is generally above timber line. at elevations between 2,800
and 3.500 feet above the sea. At such elevations trees and brush are

absent, soft ground is less common, for the steeper slopes give better
drainage, and grass for horses is most plentiful and of the best
quality. The supply of firewood is less abundant than in the lower
valleys, but willows for cooking and for tent poles can usually be
found at elevations below 3,200 feet. In the lowlands the swamps
and lakes make travel slow and tiresome.
Some of the larger streams offer difficulties to travel both because

of their depth and swift currents and because of quicksand. Nenana
River and Yanert Fork may be difficult or even impossible to ford at
times of high water, but on cool days later in the summer may be
forded safely if care is used in choosing the place. A few of the
small streams are so full of granite bowlders that horses are likely
to hare trouble in fording them.
Railway routes—-Broad Pass offers one of the most favorable rail-

way routes from the Pacific seaboard to the Tanana and Yukon
basins and has been chosen for the route of the Government railroad
from Seward to Fairbanks. The Chulitna, flowing into the Susitna
on the south, and Jack River, flowing into the Nenana, a tributary of
the Tanana, on the north, both head in Broad Pass. It therefore
marks the watershed between Cook Inlet and Yukon drainage. The
waters of the Nenana in the past ran through Broad Pass into the
Chulitna, but were diverted by the glacier that formerly occupied
the region. Since the disappearance of the ice the drainage has not
reverted to its preglacial course.

GEOGRAPHY. 15

In winter the Susitna and Chulitna rivers, Nenana River, and the
upper Susitna River afford practicable routes for freighting such
supplies as would be required by prospectors in the Broad Pass
region. Most of the supplies and mining equipment taken to Valdez
Creek since 1907 have been sledded over the ice of Gulkana and
Susitna rivers, yet in some of these years a part of the supplies has
been brought from Fairbanks on the Nenana and Susitna rivers.
In the Broad Pass region travel has been so slight, and the visits
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part of the region. Tyone River issues from a large lake, and atte,
receiving Tyone Creek. a large tributary, locally known as Litt)
Tyone. that rises in the Talkeetna Mountains, enters Susitns River
near the “big bend.” East of Tyone River are Oshetna River. with
its two tributaries. Little Oshetna and Black rivers, and Kosing
River. The main tributaries entering the Susitna from the north,namedin order from east to west, are Coal, Watana, Deadman. and
Tsusena creeks.

POPULATION.

Copper Center, the principal settlement of this region.is situated
at the confluence of Copper and Klutina rivers, 101 miles north of #

Valdez, on the Fairbanks-Valdez Government road, and may be
reached from Cordova by rail to Chitina, a distance of 15: miles,
and thence by wagon for 50 miles, or by wagon road direct from
Valdez. Copper Center is a distributing point for the Nelchina,
upper Susitna, Gulkana, and Chistochina regions. <A post oflice,a #

Government telegraph station, and a Government school for the #
natives are located here. &
Nelchina is a small settlement of 15 or 20 cabins, at the mouth of

Crooked Creek. It is the seat of the Nelchina recording precinct and
the general headquarters of the neighboring region. Aside from @

these two settlements the white population of the region is c-mfined°
to the rond houses along the Government road and the transient pros_
pectors and miners.
The Indian population is small. Cabins and camps on Wlutina

and Tazlinu lakes, on Susitna River, and in other places are tem-

porarily used by natives on hunting and fishing expeditions. but

aside from a few natives scattered over the region the permanent -Indian populationis confined to Copper Center.

ROUTES OF TRAVEL.

The Nelchina region may be reached either by way of Knil or by
way of Copper Center from Cordova or Valdez. The rout from

Copper Center follows the wagon road for 10 miles to a point half
mile north of Simpson’s road house, and thence goes by a trail along
the north bank of Tazlina River and Tazlina Lake to the mouth of &
Mendeltna Creek. From this point the trail takes a northwesterl¥ |

4

direction to Little Nelchina River, and then follows that stream @
@&

Nelchina, at the mouth of Crooked Creek. This is a winter trail. an¢

winds around somewhat. to take advantage of several large Jakes

For summer travel it is in places very swampy and is passable for-#
horses with difficulty. The distance from Copper Center to

Nelehio# 3
is about 90 miles.
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The Knik route goes by trail up the Matanuska Valley to Chicka-
5

p, from which several possible routes lead to the Nelchina-Susitna
One follows the Matanuska around the east end of Sheep

r issues from a large lake. and & a
tributary, locally known as Litena Mountains, enters Susitna Rigg ian.

‘ . ; veg et . ~ ~ . a
yone River are Oshetna River with puntain. goes up Squaw Creek, and crosses a low divide to the head
tna and Black rivers. and K aCrookel Creek. Another route is the Hicks Creek trail, by way of
itering the Susitna from the noph

p Sgilly Creek
to the head of Little Nelchina River, or by way of Alfred

Mook to the head of Albert Creek. Susitna River may be reached by
‘gay of Chickaloon and Talkeetna rivers to low passes at the head-

“gators of Kosina Creek. a tributary of the Susitna.
: Supplies for this region are taken in during the winter from both

‘nik and Copper Center; but. as is not an open port during the

-ginter. freight from the outside usually goes by way of Copper Cen-
“er from either Chitina or Valdez. The distance from Albert Creek
‘ig Knuk is about 106 miles.
This region will be more accessible when the proposed Government

failroad is constructed along Susitna River through Broad Pass to

the Tanana and the branch line up the Matanuska to the coal field.
“When the coal-field branch of the proposed railroad is built to Chick-
.gloon, Albert Creek may be reached by an overland journey of 50
miles.

st, are Coal, Watana, Deadman, ang’
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| Klutina rivers 101 miles north of
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to Chitina. a distance of 151 miles,
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and a Government school for the

. of 15 or 20 cabirs. at the mouth of
the Nelchina recording precinct and
neighboring region. Aside from

population of the region is confined
‘ernment road and the transient pros-

CLIMATE.

; The climate is characteristic of the district lying behind the coastal
“barrieis. The rainfall is a medium between the excessive precipita-
tion of the coast and the semiaridity of the interior. The summers

are warm, but sudden changes of temperature are not uncommon
and mav be accompanied with a heavy frost or light fall of snow at
any time during the summer. The winters are cold, but the snow-
fall is not heavy. The open season for placer mining lasts from May
until October. varying somewhat from year to year and depending
on the elevation of the region. Ice suitable for winter sledding

: usually forms in November and lasts until March or April.

all. Cabins and camps on Klutins
River, and in other places are tem-

unting and fishing expeditions, but
ared over the region the permanent
» Copper Center.

OF TRAVEL.

eached vither by way of Knilk or by
ordova or Valdez. The route from
n road for 10 miles to a point half

VEGETATION.

j Spruce covers the lowland area to an elevation governed somewhat
use, and thence goes by a trail along by local conditions but ranging from 2,500 to 3,000 feet. The quality
» and Tazlina Lake to the mouth of i. varies considerably, from the scrubby growth covering the poorly
oint the trail takes a northwesterly 4 ; drained swampy areas to trees 24 feet in diameter, which are occa-
er. and then follows that stream i “onally found in favored localities. Most of the timber is ample in
ed Creek. This is a winter trail. @ size and quantity for building and mining purposes.
e advantage of several large lakes Birch, of which there are several varieties, is less abundant than
es very swampy and is passable fot *pruce Cottonwood, willow, and quaking asp are found at eleva-
nce from Copper Center to Nelchias fons ‘ugher than spruce, and in many localities furnish the only

a Available firewood. Alder is not abundant.
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ace of the glaciers, with sharp peaks, cirques, and narrow,
wailed. comblike ridges, and the other with the rounded fea-

aaa an area overridden and smoothed beneath glacial ice. The
4 racteristic sharp, angular forms developed by high-level erosion

ar at elevations above 4,000 feet. Practically all of the district
caw this elevation is characterized by the rounded summits, slopes,POSITS OF THE PORT VALDRY[RICT 3 U-shaped valleys produced by glacial abrasion.°

pleasing contrast to the rugged relief of most of the district are
—— proad. gravel-covered, timbered lowlands that border the head of

Valdez. These plains, which slope gently seaward, all lie below

2 elevation of 250 feet above sea level. The Valdez and Mineral

‘freek plains have a slope of only 50 feet to the mile, and the gradient
caf the Lowe River flats is even less.

The glaciers that cover much of the area north of Port Valdez are.

taith the exception of Anderson Glacier, of the alpine type. Colum-
=.

Glacier, the largest in the Prince William Sound region, borders

‘the northwestern part of the district. The long ice tongue of Valdez
‘ffacier debouches on the gravel plain at the head of Port Valdez.

houp Glacier discharges into Shoup Bay. Mineral Creek heads in
‘valley glacier, and numerous hanging glaciers occur in this and

g@her valleys. Anderson Glacier caps the mountainous area between
‘Sawmill and Shoup bays and occupies a pass between Shoup Bay and
Columbia Glacier. South of Port Valdez only a fev: small glaciers
remain.

.. The shore line is remarkably even. The shores are mostly steep,
3m places precipitous, and rocky, with a few small rock peninsulas

dislands. The head of Port Valdez is fringed by a wide mud flat,
and smaller flats adjoin the mouths of many of the streams. The
otherwise even shore is dented by three small bays—Jack, Sawmill,
rand Shoup bays.

Most of the drainage of the district enters Port Valdez. The
#reams drain small areas, and are mostly short, and as they derive
-aconsiderable part of their water supply from melting snow and ice,

e stream flow is subject to wide variations during the year.1. Two
‘power plants are in operation on Solomon Gulch, and some smaller
‘Plants are utilized during the summer. There are also some unde-
‘Neloped water powers in the district.

p L. JOHNSON. J

ITCTION.

report is to describe briefly the dig,
. characteristics of the mineral g&
t (Pl. VIIL. p. 186). A brief pre:
rs hearing on the economic develop.
she ‘listrict precedes a discussion at
ription of the mineral deposits i |

of many of the ore bodies.
3 begun in the Port Valdez district

*

G. L. Harrington. Mr. Harringtos
of this report, which is only pre
sount of the geology and mineral
the final mapping and studies have’

RAPHY.

sin the northeastern part of the
id comprises the area immediately
Pj. VIII.) ”
lief. The mountains inclosing the

‘and in parts of the district attain
nile of the coast. The main range
if 6.970 fect, lies north of Port Vel
red range, with peaks from 2.000te
he mountainous spur south of Port
Main range is broken only by the
¥tve Vallez Glacier. A few lower -

Bevel. cross the spur range betweet

COMMERCIAL CONDITIONS.a

» Valdez, the supply point of the district, with a population of
about 1.500, lies at the head of Port Valdez, which is open to navi-

as been mtensely glaciated in re &ttion throughout
the year. It is the coastal terminus of the Valdez-

9f alpine claciation, two distin
“fe shared by frost action abot
4 "Ellsworth, Cc. E., and Davenport, R. W., Preliminary report on a water-power recon-

Qce in south-central Alaska: U. S. Geol. Survey Bull, 592, pp. 178-179, 1914,
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Fairbanks military road. It is connected by cable with Seward, Cor : way bc found, but the average size 1s Yt

dova, Juneau, and other points on the Alaska coast and with Seat, & hemlock predominate, although on the
and by telegraph with Fairbanks. Valdez can be reached in six day © gottonwoods are

more abundant. The
by steamer from Seattle. Two companies operate steamers to Val ur extending from sea leve! to 1.500
dez. giving a service in summer of eight times a month and in wintep able from Port Fidalgo, 20 miles t« t]
of four to six times a month. Freight charges from Seattle to gaitable for mine workings and rough
Valdez (1915) vary from $3 to $40 a ton according to classificatiog E of Jumber are brought from Seattle.
Transportation for passengers (1915) costs $45 for first class ang3 included in the Chugach National For
$25 for second class. Yn the lowlands, which are not exten
Valdez is provided with wharves, banks, hotels, stores. publig. tut most of the horse feed is brought f

schools, telephones, and electric lights. A good stock of supplies jy % dens supply the hardier vegetables: a1

kept on hand, and prices are not high except for fuel. Gasoline in % e, are the only local sources of fooc
1914 cost 45 cents a gallon in 10-gallon cases, and British Columbig- "Tg summarize the commercial con
coal retailed at $12.50 a ton delivered. The town has in the pat plies can be landed at tidewater on ]
been subjected to occasional disastrous fioods of the streams frosy< Transportation to inland properties, |

Valdez Glacier, but it is now protected by a dike built in 1913-14. >
pensive.

Fuel is costly, but other sup]
On the south side of Port Valdez wharves have been built gt and wages are not Ligh. Timber, tho

Solomon Gulch. forming the coastal terminal for the aerial tram of
&

be brought from points near by. Ur
the Midas mine, and at Fort Liscum, an army post. Wharves have carried on throughout the year, and n
also been built at the mouth of Mineral Creek and at the Cliff mine, entire year where a permanent water
A wagon road has been built from the Mineral Creek wharf tos. powers available throughout the year
point 5 miles up Mineral Creek, and one up Solomon Gulch to the ing of the Bering River and Matanusk
Midas mine. The other properties have been connected with

tide- : paratively cheap fuel. The strong rel
water by trails. some of which traverse the glaciers. a cutting of lodes, where good evidence ¢

Transportation along the coast is effected largely by the use of ga
@ shown. doine away with the necessity ¢

oline launches, some of which give a regular service to the Port Wells gdewater. like that of the Cliff mine. n
district. Launches can be chartered at a cost of $10 to $30 a day. :

‘

Wages in the district are about $3-to $4 a day and board. At the %

height of the mining season in summer it is not always possible #.
obtain the services of experienced lode miners, though there are §-
number of them in the district. _
The climate of the Port Valdez district is somewhat colder and

drier than that of neighboring districts on Prince William Sound:
which are more directly exposed to the infiuence of the Pacifié.
Ocean. Records at Valdez showa total annual precipitation of abou’ 4
56 inches; at Fort Liscum, on the south side of the bay. it is 74 inche®_} E
The average annual snowfall is about 30 feet. The average temper.

%

ture for the three summer months is about 52° F. and for the thr# %

winter months about 21° F. At higher elevations the climate is mor- fecks are believed to be of Mesozoic an:
severe. The steep slopes and heavy snowfall lead to numerous snow" 4 _Earlier workers in this part of the -

slides, and this is one of the elements the miner has to contend with
-

*hd the Chugach Mountains have sulx
in winter work in the district. =
Timber is scarce in the Valdez district, but there is some iD the *Elisworth, C. E., and Davenport. kt.

Lowe River valley and at Sawmill Bay. Trees 5 feet in diamel@zgge ~

and pumping of water.

GEOLOG
* OUTLINE

,
The Port Valdez district lies in the.

Mountains, which so far as known co

Mentary rocks, chiefly slates. argillite
*vates with minor amounts of greensto
Many places to schistose rocks by dynan

ne
age of these rocks is unknown, but

®Re or early Mesozoic. The intrusives
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of this areca falls within the x 2 =
y the present distribution of the gold can be

properly accounted
alpine character and consist y alter the influence of the glacial ice is takén into account. Asofa &

dges, separated by steep-walled REE ate discussion of the influence
of the ice upon the

distribution of
ak 1s Mount Allen which has

a
gored

gold will be given in the more complete report on this district.
. me as anPoints reach heights of 7.000 to g ROUTES OF TRAVEL.ot in the more favorably : #

: situated -

tise above the level of Perpetual valley 4 © The Chisana district is remote from all the well-established systems
itively small and, unlike those on ‘af sruusportation

in Alaska (see fig. 5), and the available routes to it
tains, are not conspicuous fe

he ae
, certain difficulties, so that communication with it is slow andat eee : - : . .NEES eg “ transportation of supplies is tedious and expensive. During the

“ggta of 118-14 the cost of transporting supplies by sled varied
“geatly with diferent freighters, beg controlled by the efficiency

» drainage from this district, Chi
‘

glacier of the same name and draing ‘tain mass, part of the Nutzotin ¥f @ th whic the work was done, by the route traveled, and by the
between these ranges. White Re z sntity of material moved. Reported costs of sledding, not in-
s fed by a number of glacial st

@ sading rauiroad or steamer freights to the point from which sledding. S D

Beran, cued fiom 12 to 50 cents or more a pound. but most of thethe Wrangell and St. Elias r i

“eatracts or freighting were let at prices between 20 and 30 cents ai¢ White, drains the south flank of ths1e Chisana basin. It receives
only &

nelting glaciers and is a clear stream
sana and White rivers, however ae

4

clal origin and are characteristic of’e heavily charged with sand, grayed,t the summer season, and flow overIt up of the surplus load supplied by 4
to rapid fluctuations in volume, thely range of temperature in the tribo: |

sonal changes and by local conditions #

Seven different routes of travel to this district are available, and
gech has been traveled by many people. The route chosen by any

Fo

gerson is naturally determined by the direction from which he wishes
w approach the district, but for one coming to Alaska from Seattle a
gumber vf routes are available. Various articles have been pub-

EF &shed which make much of the difficulties of approaching this dis-
-ayiet, alu aspecially of the dangers encountered in traveling the

@ fails that lead from McCarthy by way of Nizma and Chisapa glaciers
4nd over Russell Glacier. It is true that during the stampede several
persons were drowned in rashly attempting to ford the glacial Chiti-
; #one and Nizina rivers or their tributaries during periods of high
_ water, but so far as could be learned only one man of several thou-
gand who crossed the glaciers was lost. None of the routes is easy,
aad none should be attempted without proper equipment, but one
familiar with the conditions of travel by trail in Alaska may use any
ef the routes here described. (See fig. 5, p. 189.)

\CIATION. —_

ge size are numerous in the Wrangell
many smaller ice tongues are to be
is of the Nutzotin Mountains, these
f much greater ice fields which fogsthe time of their greatest develop #
ered all of the region except te @ NIZINA~CHISANA ROUTE.
ast glacial field extended from the
otin Mountains, broken only oy #

slowly moving glaciers had grest

+

_ Tho shortest route from the coast and the one most used during
# be winter of 1913-14 was by way of the Copper River & North-

tered the shape of the land which ¥estern Railway from Cordova to McCarthy, a distance by rail of
1 rounding the hills and widening _ It mules. From McCarthy all travel goes up the Nizina Valley to
lev also disturbed the preglacial 2 the mouth of Chitistone River, where the trail forks. For winter travel,

# tral was established up the Nizina to Nizina Glacier and thence up
that vlacwor to its head, across a high ice divide with an elevation of
about ‘100 feet, down Chisana Glacier to its terminus, and down
Heine Valley to the town of Chisana, a total distance of about 75

shat old <tream courses were cost
evs formed. The results of

isturbing effect upon the drainagt
listriet in which placer gold occu ‘er=+
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“
in portions impassable from: time 1¢miles from McCarthy, of which about 40 miles is on glacial ico Th;

are necessary) the glacier crossing 1s 10route was much us¢d both by foot travelers and for frei¢htinyg dys, &

the winter of 1913-14 and has the advantage of being at a shu to six hours for pack horses. Fro}

distance from a railroad than any other route. It is, neverthelen - ire lavor mines Various Toutes may |

difficult
and dangerous trail and was made passable only by

a a | & t vith low passes, no diffieultic- k

building of many temporary bridges across crevasses in the ela te x coun ot eround. One of these routes

and by a careful staking of the trail so that crevasses could be ave;wt oath of “Lime Creck and goes in
when the snows had covered and concealed them. The movement fat to the head of Gehoenda or

the glaciers also frequently caused the crevasses to engulf the bridest Bs am to Chisana River, at the town 0

and opened new cracks which in turn required bridges. Furthermor “tl leaves it noar the head of Solo Cre

almost all work on the glacier portion of this trail must be renewed
.
7 Beaver Lake to the town of Bonanza.

each fall, and new trails must be staked at places where chane wed g
4

the ice conditions have rendered the old trail impassable. I seme
COPPER RIVER-NABES:

probable, therefore,
in view of the impossibility of establishing a

:
“The Copper River-Nabesna route stat

permanent trail over the glaciers and the cost of restaking a trail and
5 a C

,

Diver oe aeevestern Rail
building new bridges each winter, that the route over Nizina and # tt follows the Government military r¢

Chisana glaciers will not be Jong used.
2

River to Gulkana. From Guikanaa t
. Copper River to the Indian village of

an eastward directic.. to the head of Pls

giream to Nabesna River. Crossing th

Notch creeks to Chisana River, § mile

By this trail the distance from Chitina
‘and the route is little used for summicr

NIZINA-WHITE RIVER ROUTE.

For summer travel a different route, by way of White River, was
generally followed. From the mouth of Chitistone River. two
branches are available. One takes the same course as the clacier
route up to and for a few miles on Nizina Glacier but branches east-
ward, crossing that glacier to the mouth of Skolai Creck. The, te greater distance is largely offset

Skolai Valley is then followed for 15 miles to its head in Russel avoidance of glacicrs, and the abundan

Glacier. The other branch ascends Chitistone River to its head {@
¥hole route. The only high pass to |

and crosses a high pass to the head of Skolai Creek, where the two §&
ike-free divide at an elevation of abo

branches jom. Each of these branches presents some advantages @ moderate grades. Considerable freigh
over the other, and the travelers are about equally divided in their & the wittter of 1913-14 in competition '

preferences.
The Nizina-Skolai branch is several miles longer and. Chisana route, although the sledding

necessitates the fording of Nizina River and the crossing ofNizins,@ 98 great, and many freighters are said

Glacier, but the trail is fairly good, the grade is moderate, and there: . the Nizina-Chisana to the Copper-Nabe
is a better distribution of grass for horse feed. The Chitistone “© :

branch crosses Chitistone River several times, and that stream is
2

subject to sudden floods. It also crosses a high divide over a narrow * i
and somewhat, dangcrous trail known as the “Goat Trail.” Further-

|

more, it is impassable on account of snow until early in July. and

snows in the fall may block it by the ist of September. To the“
cautious traveler the somewhat longer but safer Nizina-Skolai branch §
recommends itself.

q

At the head of Skolai Valley the two branches join, and a single
trail extends for about 14 miles across Russell Glacier. For most ef

that distance the trail follows the moraine-covered portion of thé
,

glacier, winding back and forth over its irregular surface. Although
§

the melting of the glacier affects the trail somewhat, rendering

Many of the gold seckers in this dist
of White River. Freight may be take

White River, a distance of about 70

shallow-draft power boats up White
Donjck River, or even to the mouth

. stages of water, and poling boats can b

.. onWhite River a few miles below the i
| ,White River freight is taken in winter
:Winter trail has now been cut from the
.

point where that ‘stream first crosses 1

“Said to offer no great difficulties, althe



JURCES OF ALASKA, 1914,

th about 40 miles is on glacial ice.
r foot travelers and for freighting dys:
ias the advantage of being at a sh
L any other route. It is, nevert];
| and was made passable only by
bridges across crevasses in the g

e trail so that crevasses could he

aused the crevasses to engulf the brid
tm turn required bridges. Furthe :

er portion of this trail must be renewedst be staked at places where changes izered the old trail impassable. It seem’ of the impossibility of establishi
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WILITE RIVER ROUTE. ~
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ain portions impassable from time to
time,

so that short detours
se nece-sary, the glacier crossing is not difficult and requires only

ee to six hours for pack horses. From the head of White River
“g the plucer mines various routes may be followed througha rolling

Sountly with low passes, no difficulties being encountered other than

pome
soft ground. One of these routes leaves White River near the

iaouth of Lime Creek and goes in a northwest direction across a

igh fiat to the head of Gehoenda or Trail Creek and down that

greant to Chisana River, at the town of Chisana. <A branch of this
“grail leaves it near the head of Solo Creek and runs northward past
‘Beaver Lake to the town of Bonanza.

COPPER RIVER-NABESNA ROUTE.

The Copper River-Nabesna route starts at the town of Chitina, on
ghe Copper River & Northwestern Railway, 131 miles from Cordova.

# it follows the Government military road from Chitina up Copper
River to Gulkana. From Gulkanaa trail follows the north bank of

4 -‘Copper River to the Indian village of Batzulnetas, whence it takes
@ gmeastward direction to the head of Platinum Creek and follows that
@ stream to Nabesna River. Crossing that river it follows Cooper and

®-

Notch creeks to Chisana River, 8 miles below the town of Chisana.
By this trail the distance from Chitina to Chisana is about 235 miles,
and the route is little used for summer travel. In winter, however,

f the greater distance is largely offset by the gentle gradient, the
#%; avoidance of glaciers, and the abundance of timber for fuel along the

P

whole route. The only high pass to be crossed is Cooper Pass, an
@ ice-free divide at an elevation of about 6,000 feet, approached by

moderate grades. Considerable freight was taken over this route in
@

the wuiter of 1913-14 in competition with the much shorter Nizina-
% Chisana route, although the sledding distance is nearly three times
, 88 great, and many freivhters are said to contemplate a change from
the Nizina-Chisana to the Copper-Nabesna route for future freighting.

DAWSON-WHITE RIVER ROUTE.

Many of the gold seekers in this district come from Dawson by way
of White River. Freight may be taken by steamer up the Yukon to
White River, a distance of about 70 miles, and by poling boats or
shallow-draft power boats up White River as far as the mouth of
Donjek River, or even to the mouth of Beaver Creek in favorable
Stages of water, and poling boats can be used to Canyon City, a village

,
0 White River a few miles below the international boundary. From
Vhite River freight is taken in winter by sled to the placer mines. A
Winter trail has now been cut from the mouth of Beaver Creek to the
Pont where that‘btream first crosses the boundary, and this route is
‘aid to offer no great difficulties, although the distance by boat from
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Dawson is about 175 miles to the mouth of Beaver Creek, anc 2
.
houses are maintained between \

85 miles overland from the mouth of the Beaver to the placer none west of that portion of the
jag

road houses vary on the differen:
established lines of transportatio

meal and $1 for lodging to $1

| abou §

Mine,
2TANANA-CHISANA ROUTE.

Upon the circulation of the report that rich placer discoveries had. : af $18 : ;: . . : . = i
no.been made in the Chisana basin, a considerable number of men

made BE gore remote portions of the regio
their way up Tanana and Chisana rivers by launch and small boate 4 4Under favorable conditions launches may be taken up thesc Tivem MEas far as the north front of the Nutzotin Mountains, and boats Wer

q FsOnly 8 small portion 0 thisaesslined or poled all the way up to the mouth of Chathenda Creek. The # slong the lower valley Opesroute from Fairbanks, the base of supplies, is, however, long ang glaciers in which these s
ren nes ;: .difficult and, though possible, will never be an economical route for HB tributaries also have Sombringing in supplies. In the fall of 1914 many persons availed them MF Valley, near the town o

isan
‘
treeselves of this water route and built boats in which they rowed dowp..4e were seen, but over most of the t

mnstream to Fairbanks. e trees do not commonly exceed 1 foo

sfaces were trees seen above an ele
areas below that elevation are untim

tion of the region, however. is abov

camp wood for fuel and lumber for :

purposes must be brought several m

to be used. Willow and alder brush
devoid of trees and furnish sufficient

VEGETATI

WHITEHORSE-KLUANE ROUTE.

is available for travel both in summer and in winter, though the wintetrail makes some short cuts and is shorter than that used when the
lakes are unfrozen. A wagon road has been built from Whitchorse
to Lake Kluane, a distance of 143 miles, and a trail extends about’
170 miles from the upper end of the lake to Canyon City, on White-3@ but in the area between upper aRiver, and thence 55 miles farther up Beaver Creek to the placer; in all the higher mountain

massesmines. The total overland distance by this route is therefore about; - éntirely lacking, and for even G

sms368 miles in summer and perhaps 20 miles less in winter. camp wood must be brought from
a

Grass for horses may be found in fs

region, although it is only locally abu

is specially plentiful in the valley o

Creek near the mouth of Horsfeld Cre

winter successfully at both places.
appears about the first of June. and

* wntil the heavy frosts begin early in|

a GAME

The route from Whitehorse to Canyon City by way of Kluane Lake

COFFEE CREEK ROUTE.

Coffee Creek joins the Yukon 110 miles above Dawson. From the.
mouth of this creek a good trail has been built to the junctionBeaver Creek with White River, a distance of about 80 miles, an
another branch leads to Canyon City, 120 miles by trail from the}Yukon. From the mouth of Beaver Creek the trail to the Chisans:
placer mines reaches the Beaver at the international boundary and;
thence proceeds up the Beaver to its head. The total distance by
this trail from the Yukon to the town of Bonanza is about 160 miles

* Game was formerly abundant throbeen greatly thinned out in the im
. Elsewhere sheep are plentiful in the
» tains and furnish a valuable food of f
Provisions are so difficult to obtain.
“tre easier to hunt and are fairly ]
between Beaver Creek and White J
>the White River valley near the bou
ther parts of the district. Black ¢

=#een. Both rabbits and ptarmigan

ACCOMMODATIONS ON THE TRAILS.

Along all the most used routes to the gold fields there wore if1913 and 1914 road houses at intervals of 15 to 30 miles at whichmeals and lodging could be procured. Thus along the Nizint
Chisana and Nizina-White River routes one could travel from road
house fo road house each day for the entire distance. On the Copp
Rivor-Nabesna route there aré road houses along the Government
nulitary road as far as Gulkana. On the Whitehorse-Kluane rou¥

pu
ke
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two main summer lines of tral

an Yukon and Kuskokwim rivers.

One of the important items entering into all mining calculation, & ed by the White Pass &

is that of transportation. Not only does it materially affect the cog! yess definite schedule on Y
ukon

Rive

of supplies, but it may even determine the feasibility of an entep. © ¢
same company run UP

Tnnoko
prise. To appreciate the importance of transportation it should by & gpove that point still smaller boa .realized that practically the only ice-free winter route from th ¥

og individuals,
complete the water i

States to this part of Alaska leads to one of the small bays on th, & qduals and independent compan’
Ss a

west side of Cook Inlet. From that place the route to the interigp = ghedules
to the Yukon and

Tomealies across the general trend of the country, so that several range $ “On the Kuskokwim
shallows

rary
must be traversed. A route of this sort presents many difficultieg

% <% the river from Bethel as tar

aswhich add to the cost and time of transportation. ;
piake more than three or four rounc

The more natural highways by way of Kuskokwim and Yukon
& of freight they carry 16

small. :
rivers are blocked by ice from October to June. Furthermore. both .The recent decision of the Oreof these streams lie north of the winter limit of sea ice, so that they

%

yelop parts of Alaska called attent1
can not be reached by boats from the States for seven months of the the southern coast into the interior.

year. Therefore, although the rivers offer a water grade for hauling
-

TRANSPORTATION.

[iiamna Bay to Tditarod and Yukor. 1

supplies and are much used for this purpose, they are of much less % Ajaska Railroad Commission; but .value than they would be if at least parts of them could be reached q recognized it was dismissed y the

during the whole year by boats from the outside world.
@ fhe southwest to permit its use as

During the winter, transportation is effected mainly by dog teams This route had been privately survey
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Chisana, and White rivers, and less than half of that number occu-
pied the region here discussed. The only settlement then, as now,
was on Cross Creek, opposite the mouth of Notch Creek, in Chisana
Valley, where a few families had’ their winter houses. In the sum-
mers they moved to White River or to other localities where game
was plentiful. The Chisana natives were then little in contact with
the white man, and although they had to some extent adopted cloth- -
ing of his type, they subsisted largely on the fish, game, and berries
of the country. It is to be feared that with the coming of large
numbers of miners the natives will lose their independent manner
of living and will become dependent on the white man for food
and clothing.
The white population in the years preceding 1913 was variable

: but generally small. In 1902 a reported gold placer discovery
brought on a small stampede, but no workable ground was found,
and most of the prospectors immediately left the district. A few
stayed to prospect, and from 1903 to 1918 there were always a dozen
or two prospectors in the district. A small village, known as Canyon
City, was established on White River a few miles east of the inter-
national boundary and was used as winter quarters by some of those
who stayed through the winter. In 1913, after the news of the gold
discoveries was circulated, several thousand persons, including a
number of women, came to the district. Most of them made only
a brief stay, so that there were probably at no one time more than
500 or 600 people in the camp. Perhaps 200 of these spent the winter,
most of them at Chisana. During the summer of 1914 the average
number of people, distributed among the towns of Chisana and
Bonanza, the placer mines, and the creeks which were being pros-
pected, was about 350. The town of Chisana contained in 1914
about 150 log cabins scattered along Chathenda Creek and through
the timber, two sawmills, a post office, restaurants, stores, and a few
other buildings. Most of the cabins were vacant in the summer, as
the owners were mining or prospecting on the creeks. The town of
Bonanza consisted during that summer of over 100 tents and a few
log cabins and contained the assortment of stores, etc., characteristic
of a temporary mining settlement. (See Pl. VI, 2.) It was reported
that between 150 and 200 persons planned to spend the winter of
1914-15 in the district.

TRAILS AND ROUTES.
DIFFICULTY OF ACCESS.

The Chisana district is remote from all the well-established systems
of transportation in Alaska and Canada, and all the routes to it
present certain difficulties, so that communication with the district is
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slow and the transportation of supplies is tedious and expensive.
The length of time required to make the journey to this district and

the cost of transporting supplies to it depend on the route chosen, so
that it seems proper to describe here in some detail the various routes
of approach.

—

Seven different routes to the Chisana mines are available, and each
has been traveled by many people. The route chosen by any person
is naturally determined to some extent by the direction from which
he wishes to approach the district, but one coming to Alaska from
Seattle may choose from a number of routes. Between Seattle and
Alaska coast points several steamship lines maintain a regular serv-
ice. The vessels are large and comfortable and are similar to those

_used in the coastwise trade generally in the United States. The
steamship schedules call for sailings in each direction at intervals of
only a few days.

Some published articles have made much of the difficulties encoun-
tered in traveling to this district, and especially of the dangers on
the trails which lead from McCarthy both by way of Nizina and
Chisana glaciers and over Chitistone Pass and Russell Glacier. It is
.true that during the stampede in 1918 several persons were drowned
in rashly attempting to ford the glacial Chitistone and Nizina rivers
or their tributaries during periods of high water, but so far as could
be learned only one man of the several thousand who' crossed the
glaciers was lost. None of the routes are easy, and none should be
attempted without proper equipment, but the difficulties to be met
on any of the routes here described are not sufficient to deter one who
is familiar with the conditions of travel by trail in Alaska.

PRINCIPAL ROUTES.

NIZINA-CHISANA ROUTES,

The shortest route from the coast and the one most used during
the winter of 1913-14 was the Nizina-Chisana route, which utilizes
the Copper River & Northwestern Railway between Cordova and
McCarthy, a distance of 191 miles. From McCarthy the trail leads
over Sourdough Hill to Nizina River and up Nizina Valley to the
mouth of Chitistone River, where it forks. For winter travel a trail
was established up the Nizina to Nizina Glacier, up that glacier to
its head, across a high ice divide at an elevation of about 8,000 feet,
down Chisana Glacier to its terminus and down Chisana Valley to
the town of Chisana, a distance of about 75 miles from McCarthy,
of which about 40 miles is on glacial ice. This route was much
used both by foot travelers and for hauling freight during the winter
of 1913-14 and has the advantage of being the shortest of all the
routes from a railroad to the mines, It is nevertheless a difficult

i

i
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and dangerous trail and was made passable only by the building of
many temporary bridges across crevasses in the glaciers, and: by a
careful staking of the trail so that crevasses could be avoided when
the snows had' covered and concealed them, The movements of the
glaciers also frequently cause the crevasses to engulf the bridges, and
opened new cracks which in turn necessitated bridges. Constant
repair work on the trail was.therefore necessary throughout the
winter. Furthermore, almost all the work done on the trail over
the glaciers is destroyed, each spring on the renewal of activity of
the glaciers and must be done again in the following fall. Portions
of the old trail must be entirely abandoned as the result of changed
ice conditions, and a new trail must be staked. No attempt is made

. to use this route in the summer, so that it is traveled for less than
half the year. It seems probable, therefore, in view of the impossi-

_ bility of establishing a permanent trail over the glaciers and the
cost of restaking the trail and building new bridges over the cre-
vasses each winter, that this route will not long be used but will be
abandoned in favor of a route which can be used the year round
and on which improvements will be permanent.

NIZINA-WHITE RIVER ROUTE.

For summer travel the same route is generally followed from
“McCarthy to the mouth of the Chitistone River, from which two
alternate routes are available. One continues along the Nizina-Chi-
sana trail up to and for a féw miles up Nizina Glacier, but branches
toward the east, crossing that glacier to the mouth of Skolai Creek.
The Skolai Valley.is then followed for 15 miles to its head.- The
other branch ascends Chitistone River to its head and crosses a high
pass to the head of Skolai Creek, where the two branches join. Each
of these branches presents some advantages and some disadvantages’
over the other, and travelers are about equally divided in their pret-
erences. The Nizina-Skolai Creek branch is some miles the longer
of the two and necessitates the fording of Nizina River and the cross-

ing of Nizina Glacier,
but the trail is fairlygood, the grade is mod-

erate, and thereis a better distribution of grass for horse feed. The
Chitistone branch, while shorter, crosses Chitistone River several
times, and that stream is subject to sudden floods. It alsocrosses a.

high divide over a narrow and somewhat dangérous trail known as

the “ goat trail.” Furthermore, it is impassable on account of snow
until earlyin July, and snow in the fall may block it by the first of

September. To the cautious traveler the somewhat longer but safer
Nizina-Skolai Creek branch recommends itself.
From the head of the Skolai Valley the trail continues for about

14 miles across Russell Glacier. It follows for most of that distance
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the moraine-covered portion of the glacier, winding back and forth
over its irregular surface. (See Pl. VIL.) Although the melting
of the glacier affects the trail somewhat, rendering certain spots im-
passable from time to time so that short detours are necessary, the
crossing of the glacier is not difficult and requires only 5 to 6 hours
for pack horses. From the head of White River to the placer mines
various routes may be followed through a rolling country with many
low passes, no difficulties being encountered other than some soft
ground, One of these routes leaves White River near the mouth of
Lime Creek and proceeds in a northwesterly direction across a high
flat to the head of Gehoenda or Trail Creek and down that stream
to Chisana River at the town of Chisana. A branch of this trail
‘Jeaves it near the head of Solo Creek and runs. northward past
Beaver Lake to the town of Bonanza.
There seems to be no good reason why a better route than any now

used for both summer and winter travel could not be established by
way of Nizina River, Skolai Creek, and White River. It is known. =

that at times Nizina Glacier is impassable for horses, but the glacier
can-be entirely avoided by a detour around its eastern edge, and ~

horses have been taken that way on a number of occasions.’ With a.
moderate amountof work a good trail around the glacier could be
constructed. Russell Glacier can now be crossed, both in summer
and winter, but the present trail over it is tortuous, being about 14 -

miles long to cover an air-line distance of 7 miles. It is reported that
a route along the west side of the glacier, which almost entirely avoids
the ice and which is many miles shorter than the present route, can
now be used by one familiar with it, and by means of a little trail
building this route could be made much easier than the route now
traveled.

COPPER-NABESNA RIVER ROUTE.

The Copper-Nabesna River route starts at the town of Chitina, on
the Copper River & Northwestern Railway, 131 miles from Cordova.
It follows the Government military road from Chitina up CopperRiverto Gulkana. From Gulkanaa trail parallels the north bank
of Copper River to the Indian village of Batzulnetas, whence it takes
an eastward direction to the head of Platinum Creek and follows
Cooper and Notch creeks to Chisana River, 8 miles below the town of
Chisana. ‘By this trail the distatice from Chitina to Chisana is .

about 285 miles, and the route is little used for summer travel. In
winter, however,the greater distance is largely offset by the gentle
gradient, the avoidance of glaciers, and the abundance of timber for
fuel along the entire route. The only high pass to be crossed is
Cooper Pass, an ice-free divide at an elevation of about 6,000 feet,
approached’ by moderate grades, Considerable freight was taken —
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over this route in the winter of 1913-14 in competition with the much
shorter Nizina-Chisana route, although the sledding distance. is
nearly three time as great, and many freighters are said to contem-

plate a change from that route to this one for future freighting.

DAWSON-WHITE RIVER ROUTE. .
Many of the gold seekers in this district came from Dawson by

way of White River. Freight may be taken by steamer up the
Yukon to White River, a distance of about 70 miles, and by poling
hoats or shallow-draft power boats up White River as far as the
mouth of Donjek River, or even in favorable stages of water to the
mouth of Beaver Creek, and poling boats can be used to Canyon
City, a village on White River a few miles east‘ of the international

boundary. From White River freight is taken in winter by sled to
the placer mines. A winter trail has now-been cut from the mouth
of Beaver Creek to the point where that ‘stream finally crosses the

boundary into Alaska, and this route is said to offer no great diffi-_
culties, although the distance from Dawson is about 175 miles by

/

boat to the mouth of Beaver Creek and about 85 miles overland from
that point to the placer mines.

“

COFFER CREEK ROUTE,
’

. From the mouth of Coffee Creek, which joins the Yukon from the

south 110 miles above Dawson, a good trail has. been built to the

junction of Beaver Creek with White River, a distance of about 80

miles,‘and another branch leads to Canyon City, 120 miles by trail
from the Yukon. From the mouth of Beaver Creek the trail to the

Chisana placer mines again reaches Beaver Creek at the interna-

tional boundary, and thence proceeds up the creek to its head. The
total distance by this trail from the Yukon to the townof Bonanza
is about 160 miles.

.

WHITEHORSE-KLUANE LAKE ROUTH,
©

The route from Whitehorse, at the terminus of the White Pass &

Yukon Route, to Canyon City, by way of Lake Kluane, is available

for travel both in summer and winter, though the winter trail is

shorter, as it crosses some bodies of water which the summer trail
skirts. A wagon.road has been built from Whitehorse to Lake

Kluane, a distance of 148 miles, and a trail extends about 170 miles

from the upper end of the lake to Canyon City, on White River, and
thence 55 miles farther up Beaver Creek to the placer mines. The
total overland distance by this route ig about 368 miles in summer

and perhaps 20 miles less in winter.
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TANANA-CHISANA ROUTE,

On the circulation of the report that rich placer discoveries had
been made in the Chisana basin, a considerable number of men
made their way up Tanana and Chisana rivers by launches and
small boats. Under favorable conditions launches may be taken up
these rivers as far as the north front of the Nutzotin Mountains,
and boats were lined or poled all the way up to the mouth of
Chathenda Creek. The route from Fairbanks, the base of supplies,
is, however, long and difficult and, although possible, will never be
an economical route for bringing in supplies. In the fall of 1914

many persons availed themselves of this water route, and built boats
in which they rowed downstream to Fairbanks.

ACCOMMODATIONS ON THE TRAILS.

Along all the most used trails to the gold fields there were, in
1913 and 1914, road houses at intervals of 15 to 30miles, at which

meals and lodging could be procured by the traveler. Thus along
the Nizina-Chisana and Nizina-White River routes it was’ possible
to travel from one road house to the next each day for the entire
distance. On the Copper-Nabesna River route there are road houses
along the Government military road as far as Gulkana. On the
Whitehorse-Kluane Lake route road houses are maintained between
Whitehorse and Kluane Lake, but none west of that portion of the
trail. The rates charged at these road houses vary on the different
routes.and with the distance from established lines of transporation,
but range from a minimum of $1 a meal and $1 for lodging to $1.50
and $2 a meal in the more remote parts of the region.

COST OF TRANSPORTATION,

The cost of travel by trail from steamship or railroad points to
the placer mines varies so greatly with the route traveled and the
method of travel used that no comprehensive statement of the expense
involved can be made here. For the man who travels afoot, carries
his own bed and simple and compact food, prepares his own meals,
and sleeps out, the cost is little more than the value of his time while
on the way. For the man who rents or purchases a horse and stops
at the road houses, the expense depends to a great degree on the
time spent in reaching his destination. For parties that travel by
pack train, carrying their own camping outfit and provisions, the
cost is much the same as for.the same length of time spent on any
‘other Alaska trail. The regular scheduled rates for first-class pas-
sengers on the steamship lines from Seattle to Skagway in 1914 was
$30 and to Cordova $45. By rail from Skagway to Whitehorse the
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fare is $20, and by steamboat between Whitehorseand Dawson the
downstream trip costs $30 and the upstream trip $50. From Cor-
dova to Chitina by rail the fare is $15.60 and from Cordova to
McCarthy $22.80.
The cost of freighting supplies to the mines varies greatly with

different shipments, being controlled by the efficiency with which
the work is done, by the route traveled, and by the quantity of ma-
terial moved. During the winter of 1913-14 little information was
available as to the cost by the different routes, and each person chose
the route which seemed best to him at that time. Most of the freight
was taken over the Nizina-Chisana route, though the other routes
had some traffic. Reported costs of sledding from railroad or steam-
boat lines to Chisana or Bonanza ranged from 12 to 50 cents or more
a pound, but most of the contracts let for freighting were at prices
between 20 and 80 cents a pound. ‘A considerable amount of supple-
mentary equipment and provisions was brought in by pack train
from McCarthy by way of White River during the summer of 1914,
the rate charged ranging from 25 to 35 cents a pound.

GEOLOGY.
PRINCIPAL FEATURES.

differentiated in this district are shown on the accompanying geo-
logic map (Pl. II, in pocket). Only reconnaissance geologic work
has been done in this area, and the formation boundaries shown aro _
subject to change as more detailed information becomes available,
The determination.of the age of certain rocks is based largely on the
evidence furnished by fossils, which could not be examined and

identified in the field, this work being done in the office, several :
months after the field work upon’ which this report is based’ had
been completed. As shown by the fossils, the district contains rocks

belonging to two great divisions of the Paleozoic, although on ac-
count of the similarity of structure and lithology of these divisions
no field distinction was made between them. Similarly, the Meso-
zoic rocks seen are all much alike lithologically and were not sepa-
rated during the field work, although the fossils obtained from them
show that they belong to two and possibly three great systems. ¢.On
the geologic map it has therefore been necessary to group certain
systems together. It is highly desirable that these systems should .

be separated, but sufficient information is not now available upon
which to make this separation, and more field work will be necessary
before it can be accomplished. Furthermore, because of the large
area to be covered during a brief season of reconnaissance mapping,

_’ The areas covered by the several rock formations which have been’
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Chisana, and White rivers, and less than half of that number occu-

pied the region here discussed. The only settlement then, as now,
was on Cross Creek, opposite the mouth of Notch Creek, in Chisana

Valley, where a few families had their winter houses. In the sum-

mers they moved to White River or to other localities where game
was plentiful. The Chisana natives were then little in contact with
the white man, and although they had to some extent adopted cloth-

ing of his type, they subsisted largely on the fish, game, and berries
of the country. It is to be feared that with the coming of large
numbers of miners the natives will lose their independent manner

of living and will become dependent on the white man for food

and clothing.
The white population in the years preceding 1913 was variable

but generally small. In 1902 a reported gold placer discovery
brought on a small stampede, but no workable ground was found,
and most of the prospectors immediately left the district. A few

stayed to prospect. and from 1903 to 1913 there were always a dozen

or two prospectors in the district. A small village, known as Canyon
City, was established on White River a few miles east of the inter-
national boundary and was used as winter quarters by some of those
who stayed through the winter. In 1918. after the news of the gold
discoveries was circulated, several thousand persons, including a

number of women, came to the district. Most of them made only
a brief stay. so that there were probably at no one time more than
500 or 600 people in the camp. Perhaps 200 of these spent the winter,
most of them at Chisana. During the summer of 1914 the average
number of people, distributed among the towns of Chisana and

Bonanza, the placer mines. and the creeks which were being pros-

pected, was about 350. The town of Chisana contained in 1914

about 150 log cabins scattered along Chathenda Creek and through
the timber, two sawmills, a post office, restaurants. stores, and a few

other buildings. Most of the cabins were vacant in the summer, as

the owners were mining or prospecting on the creeks. The town of
Bonanza consisted during that summer of over 100 tents and a few

log cabins and contained the assortment of stores, etc.. characteristic
of a temporary mining settlement. (See Pl. VI, B.) It was reported
that between 150 and 200 persons planned to spend the winter of
1914-15 in the district.

TRAILS AND ROUTES.
DIFFICULTY OF ACCESS.

The Chisana district is remote from all the well-established systems
of transportation in Alaska and Canada. and all the routes to it

present certain difficulties, so that communication with the district is
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slow and the transportation of supplies is tedious and expensive.
The length of time required to make the journey to this district and
the cost of transporting supplies to it depend on the route chosen, so
that it seems proper to describe here in some detail the various routes
of approach,

=

Seven different routes to the Chisana mines are available, and each
has been traveled by many people. The route chosen by any person
is naturally determined to some extent by the direction from which
he wishes to approach the district, but one coming to Alaska from
Senttle may choose from a number of routes. Between Seattle and
Alaska coast points several steamship lines maintain a regular sery-
ice. The vessels are large and comfortable and are similar to those
used in the coastwise trade generally in the United States. The
steamship schedules call for sailings in each direction at intervals of
only a few days.
Some published articles have made much of the difficulties encoun-

tered in traveling to this district, and especially of the dangers on
the trails which lead from McCarthy both by way of Nizina and
Chisana glaciers and over Chitistone Pass and Russell Glacier. It is
.true that during the stampede in 1913 several persons were drowned
in rashly attempting to ford the glacial Chitistone and Nizina rivers
or their tributaries during periods of high water, but so far as could
be learned only one man of the several thousand who crossed the
glaciers was lost. None of the routes are easy, and none should be
attempted without proper equipment, but the difficulties to be met
on any of the routes here described are not sufficient to deter one who
is familiar with the conditions of travel by trail in Alaska.

PRINCIPAL ROUTES.

NIZINA-CHISANA ROUTES.

The shortest route from the coast and the one most used during
the winter of 1913-14 was the Nizina-Chisana route, which utilizes
the Copper River:-& Northwestern Railway between Cordova and
McCarthy, a distance of 191 miles. From McCarthy the trail leads
over Sourdough Hill to Nizina River and up Nizina Valley to the
mouth of Chitistone River, where it forks. For winter travel a trail
was established up the Nizina to Nizina Glacier, up that glacier to
its head, across a high ice divide at an elevation of about 8,000 feet,
down Chisana Glacier to its terminus and down Chisana Valley to
the town of Chisana, a distance of about 75 miles from McCarthy,
of which about 40 miles is on glacial ice. This route was much
used both by foot travelers and for hauling freight during the winter
of 1913-14 and has the advantage of being the shortest of all the
routes from a railroad to the mines. It is nevertheless a difficult
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and dangerous trail and was made passable only by the building of
many temporary bridges across crevasses in the elaciers. and by a
careful staking of the trail so that crevasses could be avoided when
the snows had covered and concealed them. The movements of the
glaciers also frequently cause the crevasses to enoulf the bridges, and
opened new cracks which in turn necessitated bridges. Constant
repair work on the trail was therefore necessary throughout the
winter. Furthermore, almost all the work done on the trail over
the glaciers is destroyed each spring on the renewal of activity of
the glaciers and must be done again in the following fall. Portions
of the old trail must be entirely abandoned as the result of changedice conditions. and a new trail must be staked. No attempt is made
to use this route in the summer, so that it is traveled for less than
half the year. It seems probable, therefore, in view of the impossi-
bility of establishing a permanent trail over the glaciers and the
cost of restaking the trail and building new bridges over the cre-
vasses each winter, that this route will not long be used but will be
abandoned in favor of a route which can be used the year round
and on which improvements will be permanent.

NIZINA-WIITEL RIVER ROUTE.

For summer travel the same route js generally followed from
McCarthy to the mouth of the Chitistone River. from which two
alternate routes are available. One continues along the Nizina-Chi-
sana trail up to and for a few miles up Nizina Glacier. but branches
toward the east, crossing that glacier to the mouth of Skolai Creek.
The Skolai Valley is then followed for 15 miles to its head. The
other branch ascends Chitistone River to its head and crosses a high
pass to the head of Skolai Creek. where the two branches join. Each
of these branches presents some advantages and some disadvantages
over the other, and travelers are about equally divided in their pref-
erences. The Nizina-Skolai Creek branch is some miles the longerof the two and necessitates the fording of Nizina River and the cross-
ing of Nizina Glacier, but the trail is fairly good. the grade 1s mod-
erate. and there is a better distribution of grass for horse feed. The
Chitistone branch, while shorter, crosses Chitistone Tiver several
times, and that stream is subject to sudden floods. It also crosses a
high divide over a narrow and somewhat dangerous trail known as
the “ goat trail.” Furthermore, it is impassable on account of snow
until early in July, and snow in the fall may block it by the first of
September. To the cautious traveler the somewhat longer but safer
Nizina-Skolai Creek branch recommends itself.
From the head of the Skolai Valley the trail continues for about

14 miles across Russell Glacier. It folluws for most of that distance
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