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LETTER OF TRANSMITTALL.

DepARTMENT OF THE INTERIOR,
UNITED STATES (FEOLOGICAL SURVEY,
Washington, D. C., June 28, 1904.

Sir: I have the honor to submit herewith the manuscript and

llustrations of a report entitled “ The Gold Placers of the Forty-

mile, Birch Creek, and Fairbanks Regions, Alaska,” and to recom-

mend its publication as a bulletin.

This report contains the economic results of a reconnaissance of
these gold fields of the Yukon basin which was carried out by Mr.
Louis M. Prindle last season (1903). It has been prepared essen-
~ tially for the placer miner and prospector, for which reason the

descriptions of the auriferous gravels are presented in considerable
detail, while only the salient. features of the geology are treated.
This course was determined upon because, although there was an
immediate demand on the part of the mining public for information
in regard to the gold placers, the geology is so complex that it will
require several more field seasons to solve even the-general problers
of structure and succession.

.. Although the Fortymile and Birch Creek districts are among the
oldest of the gold-placer producers of Alaska, Mr. Prindle’s investiga-
tions show that they are by no means exhausted, and that, with the
introduction of improved methods of mining, they will continue to
yield good returns. It is too soon to predict the future of the newly
discovered Fairbanks placers, but they show every evidence of hand-
some profits. The facts presented by Mr. Prindle indicate that the
conditions of occurrence of the gold are such that for profitableexploi-
tation it must be mined by improved methods, and should invite
the attention of capitalists. The fact that the placers .arve within
a few miles of water transportation on the Tanana will permit the
introduction of machinery at much less cost than at some of the older
camps.

The value of this publication i is much 1ncreased because it becomes
the medium of making public two reconnaissance maps of the
: 7



8 LETTER OF TRANSMITTAL.

region based on surveys by Mr. T. G. Gerdine in 1903. One map,
on a scale of -1:250,000, extends from Fairbanks to Circle, and the
other, on a scale of 1:625,000, embraces the entire Yukon-Tanana
district. , - :
The maps and the text of this report must be regarded as prelimi-
nary, for at this writing both geologic and topographic surveys are
in progress in the same field.
Very respectfully,
Avrrep H. Brooxs,
Geologist in Charge Division of Alaskan Mineral Resources.
Hon. Crarues D. Warcorr,
Director United States Geological Survey.

(
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THE GOLD PLACERS OF FORTYMILE, BIRCH CREEK,
AND FAIRBANKS REGIONS, ALASKA.

By L. M. PrixpLE.

INTRODUCTION.

GEOGRAPHIC RELATIONS.

The Yukon-Tanana interstream area, which includes from 35,000
to 40,000 square miles, is naturally delimited by the Yukon cmd
Tanana rivers, which for some distance flow northwesterly in nearly
parallel courses about 100 miles apart. At the Arctic Circle, how-
ever, the Yukon makes its great bend to the southwest, and, 200 miles
farther on, near the one hundred and fifty-second meridian, in the
central portion of Alaska, is joined by the Tanana (Pl I). The
area 1s thus irregularly shaped, its longer diameter extending north-
west and southeast. On the east it is delimited by the international
boundary—the one hundred and forty-first meridian—along which it
extends to the south somewhat beyond the sixty-third parallel; on
the north it just crosses the Arctic Circle (Pl. XVI, in pocket).

)

ECONOMIC DEVELOPMENT.

Some of the earliest prospecting in the interior was done in this
area, and portions of it are comparltwe]y well known. The dis- |
covery of placer gold on Fortymile in 1886, and the later discoveries
in 1893 in the Bnch Creek and Rampart regions, led to a rapid
development of the creeks tributary to the Yukon. During the sum-
mer of 1902 placer gold was found in quantities of economic impor-
tance about 200 miles above the mouth of the Tanana and a few miles
north of the river. This led to an influx of people and the formation

~of a center of population on the Tanana side of the area.

There are at the present time in the Yukon-Tanana country four
widely separated regions which are producing placer gold—the
Fortymile region, the Birch Creek region, the Rampart region, and,
the Fairbanks region. The Yukon and the Tanana are.the -main
routes of travel, and from these rivers the gold-producing creeks are

9



10 FORTYMILE, BIRCH CREEK,4AND FATRBANKS PLACERS. [BuLL. 251,

reached either by overland trails or by L11bnmr1es which are naviga-
ble for small boats.

Fortymile region (Pl. VII).—Eagle, the principal town of the
Fortymile region, is pleasantly situated on the west side of the
Yukon, about 100 miles below Dawson. There are trails to the placer

camps in the vicinity of Fortymile Creek, 60 miles to the south, to the
important localities on American Creek, only about 12 miles to the
south, and to those scattered along the Seventymile, about 50 miles
to the west. Eagle, so far as its location will allow, is a source of
supply for this region; it has a population of about 300, and was
incorporated in 1891. An army post is located there, and the town
is the terminus of the Government trail and -telegraph line from
Valdes to the Yukon. There is also telegraphic communication with
the upper Yukon, the whole region being thus brought into close
touch with the rest of the world. .

There are two main trails to the Fortymile country. One is by way
of Thirteenmile Camp, Liberty Fork, and Dome Creek to the junc-
tion of Fortymile and Steele creeks, about 40 miles south from Eagle.
The settlement at the mouth of Steele Creek is shown in Pl IT, 4.
Thence the trail follows the divide to the southwest, crosses South
Fork at Franklin, and passes from the Fortymile region to the Kech-
umstuk Hills and the Tanana. This trail traverses most of the areas
of economic importance, and all creeks where mining is in progress
can be reached from it by side trails. It is generally followed by
the mail carriers on the Valdes-Eagle ronte. Roadhouses are located
at Steele Creek and on all the important gold-producing creeks.
The othey trail, known as the Government route, leaves the first at the
Thirteenmile Camp, follows the long divide to the-southiwest between
the headwaters of Champion and O’Brien creeks, and crosses North
" Fork at the telegraph office, about 8 miles dhove the * Kink.”

In dry weather these trails afford good traveling for pack trains,
but transpor tation of supplies is so expensive that most of the min-
ers in the Fortymile area get their supplies clsewhere than at
Eagle. In the absence of vood roads the trade necessarily goes up the
river, generally to Dawson; in this case duties must be paid at the
boundary, and these add greatly to the burdens of the miner. Navi-
gation on the Fortymile is rather difficult, as the current is frequently
swift and rapids are numerous, but small boats carry freight as far as
Chicken Creek on Mosquito Fork. Transportation rates to the Forty-

mile area by pack train during the summer are as high as 25 cents a

pound, but in winter, when freighting is comparatively easy, the aver-
age is about 5 cents a pound. Most of the men buy their supplies at
Dawson in the fall and have them freighted to the creeks during the
winter. During the summer of 1903 prices of supplies on the creeks
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were found to be as high as 30 cents per pound for sugar, $8.50 for
a 50-pound sack of flour, and 50 cents a pound for bacon.

The important localitics on American Creek can be easily visited
in a day’s trip from Eagle by a trail which climbs the long spur

- west of American Creek, from which a comprehensive view of the

whole area can be obtained, and then descends abruptly into the
deep valley of the creek. In wet weather the trail is a rather hard

_one to travel. These localities can also be reached by following the

Steele Creek trail about 10 miles to a point where a branch trail
leads down a stecp descent to Star Gulch.

The localities on the Seventymile where work is in progress are
widely separated and are generally reached by a trail which crosses
Mission Creek at its junction with Excelsior Creek, follows the ridge
north of Excelsior, crosses Bryant about 4 miles from the mouth,
climbs to the ridge on the west, and then drops down into the valley of
the Seventymile and follows the stream to the falls; from the falls
to Barney Creek it keeps on the north side, and in places.is better
along-the base of the ridge; about half a mile above Barney Creek
it leaves the river for the ridge on the north side. This is the starting
pomt of the ronte overland h om the Seventymile to the Birch Creek

“region, about 120 miles to the northwest from Fagle. The ridge to

the south of the Seventymile is preferred by some of the miners in
traveling from the upper Seventymile to Eagle. This is a high, dry
trail that leads round the north end of Glacier Mountain, down the
long spur between Excelsior and Mission creeks, and thence to Eagle.

Birch Creek region.—Circle, about 140 miles below Eagle, on the
west side of the Yukon, is the local supply point for the diggings
in the Birch Creek region, which are situated about 50 miles to the
south, across the Yukon Flats, just within the edge of the plateau
country. The trail between Circle and the gulches is direct and
good during dry weather, but in long-continued rain it becomes

© difficult to travel. Twelvemile I-Iouse, Central House, and Miller

House are good road houses, situated at convenient intervals along
the trail. Pack trains make 1e<mlar trips from Circle to the gulches,
the freight rates being about 25 cents a pound during the summer
season ; but as in all the other regions, the heavy freighting is done
in the winter. -
Rampart region.—Rampart, which is about 170 miles below Circle,

.is the supply point for the men working in the neighboring gulches.

There ave trails up Little Minook Creek over the divide to the head-
waters of Troublesome Creek and the Hutlina, and up the Minook to
the Glenn Creek country, 25 miles south of Rampart.

Fairbanks region.—The new towns of IFairbanks and Chena are
situated about 200 miles up the Tanana Valley. Chena is on the main
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river and IFairbanks is about 9 miles above, on a slough, while the

gulches where work is being done are about 12 miles to the north.:

Fairbanks, which is about 200 miles due west of Eagle and 150 miles
southwest of Circle, is accessible by trails from both places. That
from Circle is the shorter and better. Stores are located at both
places, and both are supply points for the camps. Only the smaller
‘river boats, like the Koyukuk (a most useful type of boat, 120 feet
long by 24 feet wide, with an average draft of 22 inches), are used on
the Chena Slough. Chena, however, is accessible by the larger river
boats. There are trails from both settlements to the creeks, but that
from Chena is somewhat longer, and, following lower ground, is not
so good a one to travel during the summer season. Where the trails
pass through the timber they have been well cleared; along the creek
bottoms they are often soft. Pack trains make regular trips and
carry supplies at about the same rates as in the other regions. Various
business interests are represented in the two towns, and three sawmills
were in operation at Fairbanks in 1903, with a daily capacity of about

50,000 feet. The Government telegraph line along the Tanana has.

brought the region into close communication with the outside world.
The population of the two places, with that of the creeks, was about
800 in 1903, and over 4,000 in 1904.

CLIMATE AND VEGETATION. -

Although the winters are intensely cold, the summers are much
warmer than is generally, supposed, and the great number of hours
during which the sun is above the horizon compensates for the short-
ness of the summer; the weather is often hot; frosts are generally
uncommon, and the conditions are favorable for the development of
an abundant vegetation.

The most common trees are the spruce, aspen, and birch, while
alder and willow grow thickly along the stream courses, and a scat-
tering growth of tamarack is found in the valleys of the Yukon and
Tanana rivers. Spruce grows abundantly in the valleys of the larger

streams and attains considerable size; throughout the area it is found.

along the steep slopes of the deep gulches as high as the climatic
conditions will permit, and even covers with a light growth the lower
ridges in the vicinity of the main drainage lines. The higher slopes
and ridges are often covered with dwarf birch and alder, which
finally give place to the moss-covered surface of the divides. The
aspen is found abundantly along the stream bottoms, and birch is
- common near the large rivers. '

Feed for stock is found in the headwater valleys of the streams
throughout most of the region and is génerally abundant along the
larger streams. At Eagle, and also near Central House, in the Birch

-

-
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Creek vegion, hay is put up for use during the winter months, and in
portions of the Tanana Valley grass grows luxuriantly.- One of the
interesting s.ghts of the trip was that of a bunch of cattle near the
Tanana resting lazily in the warm sunshine of a September day sur-
rounded by an abundance of good grass.

- WORK OF THE SURVEY,
PREVIOUS WORK.

The Fortymile, Birch Creek, and Rampart regions were visited
in 1896 .by a survey party consisting of Spurr, Goodrich, and
Schrader, the trip resulting in detailed, descriptions of the gold-pro-
ducing areas, an account of the developments that had been made up
to that time, and sketch maps of the areas traversed.s = -

In 1898 Mr. Alfred H. Brooks, of the Survey, studied the geog-
raphy and geology along the Tanana side of the area and noted the
lithologic resemblances to the gold-hearing rocks of the Fortymile
and Birch Creek regions, described by Spurr. The valley of the
Tanana was mapped, and in the same year another party, led by Mr.
E. C. Barnard, made a map of the Fortymile region on a scale of
about 4 miles to the inch (P1. VII).

The trip of the Peters and Brooks. party ¢ of the Survey, in 1899,
gave an opportunity for comparing the geology of this area with that
of the country south of the Tanana, and to note the economic devel-

. opments that had been madé in thc Fortymile region since the visit

of the Spurr party.

In 1902 Mr. Collier studied the geology along the Yukon with spe-
cial reference to the occurrence of coal, and mvestlgated the gold
placer diggings on Glenn Creek in the Rampart region.? During the
same season the Brooks party from the Mount McKinley region
crossed the Tanana at Tortella and studied a section of the area from
this river to Rampart.¢

WORK OF 1903.

Exploitation has been steadily carried forward since Spurr’s inves-
tigations, and the camps have continued to develop in spite of the

« Spurr, J. B, Geology of the Yukon gold districts, Alaska: Eighteenth Ann. Rept.
U. S. Geol Survey, pt. 3, 1898, pp. 87-392. .

b A reconnaissance in the Tanana and White river basins, Aldska, in 1898 : ‘Cwentieth
Ann. Rept. U. 8. Geol. Survey, 1900, pt. 7, pp. 425-494. :

¢ Brooks, Alfred Il., A reconnaissance from Pyramid Harbor to Bagle City, Alaska,
including a description of the copper deposnts on the Copper and Tanana rivers: 'wenty-
first Ann. Rept. U. 8. Geol. Survey, pt. 2, 1900, pp. 331-391.

A Collier, Avthur JJ., The (ilenn Creek gold mlning district, Alaska: Bull. U. 8. Geol.
Survey No. 213, 1903, pp. 49-56G; The coal resources of the Yukon, Alaska: Bul, U. S,
Gieol. Survey No. 218, 1903.

¢ Brooks, Alfred H., An exploration in the Mount McKinley region, Alaska : Prof. Paper

S. Geol. Survey No. — (in preparation). :
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great discoveries at Dawson and Nome. Miners who have tried their
luck at these more promising localities have often returned to make a
living at the old camps, where many of the pioneers are now to be
found. In consequence of these developments and of the demands on
the part of the public for information in regard to these districts, two
Greological Survey parties were sent to this field in the season of 1903,

_one under charge of Mr. T. G. Gerdine, to make a topographic survey
between Eagle and the Tanana and from Tanana to Circle; and the
other, under charge of the writer, to study, so far as possible within
the limits of a single field season, the occurrence of gold in the placers

_of the districts which have been mentioned, and to extend the studies
of the geologic problems. The following report includes only the
results of immediate economic bearing, the publication of the geology
being deferred until further studies have been made.

Topographic party—The combined topographic and geologic par-
ties, in charge of Mr. T. G. Gerdine, topographer, traveled by way
of Dawson to Eagle,. arriving there June 16. Mr. Gerdine, with
Mr. R. B. Oliver (assistant), 6 men, and 14 horses, began the topo-
graphic work about 30 miles west of Eagle and carried a belt of
reconnaissance mapping to the southwest into the Goodpaster Valley,
and thence across the Salcha nearly to Fairbanks. Here, unfortu-
nately, the surveys were interrupted by a dense pall of smoke from
forest fires, but they were begun again at Fairbanks, on the Tanana,
and carried northeast through the new gold  district as well as

through the older Birch Creek diggings, and thence to Circle, on the

Yukon, which was reached about the middle of September. Within
the limits of -one season Messrs. Gerdine and Oliver completed the

reconnaissance mapping of over 6,000 square miles, and much of the

value of this report rests in the fact that through it these cartographic
results are presented to the public. ‘The map of the Fairbanks-Birch
Creek regions, on a scale of about 4 miles to-the inch (1:250000), in-
. ¢cludes the region between the Tanana and Circle (Pl XIIT). A
second map (PL. XVI) has been prepared, on a scale of 10 miles to
the inch (1:625000), of the entire region, which embraces not only
. Mr. ‘Gerdine’s surveys, but all those that were previously made in the
entire Yukon-Tanana region.
Geologic party.—The writer’s party, which included a packer, a
cook, and 7 horses, began work at Eagle on June 16 and continued
it until the close of the season at Fairbanks on September 12, during

which time about 400 miles were traveled. Eighty-eight days were -

available for work, fifty-five of which were bright and clear. The

latter part of June and July were spent in the placer camps of the -

Fortymile avea, those near Eagle, and those on the Seventymile; the
month of August in traveling from Eagle to Birch Creek and in
studying the placers of the Birch Creek region; and the time that

AN
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remained in making a trip across country to the Tanana and in the
Fairbanks placer 1eg10n, where only four days were available for
work.’

The work was concentrated on the gold-producing creeks and local-
ities where prospecting was in progress, with the aim of learning as
much as possible in regard to the origin and distribution of the gold,

‘the methods by which it is obtained, and the undeveloped possibilities
of the older as well as the newer camps.

The journey naturally falls into four lelS]O]ls—t]mt flom Eagle
to the Fortymile country and return, that embraced by side trips in
the vicinity of Eagle and to the Seventymilc, that from Eagle to
~ Birch Creek, and that from the Birch Creek region to the Tanana.

In the Fortymile region the writer visited Wade Creek, Walker
Fork, Franklin Creek, Chicken Creek, North Fork of Fortymile, and
several outlying localities where some iwork is being done; in the
vicinity of Eagle, American Creek and Discovery Fork and the local-
ities on the Seventymile; in the Birch Creek region, Deadwood, Mam-
moth, Mastodon, Miller, and Eagle creeks; in the I“Lmbanks region,
Pedro, Cleary, and Fairbanks creeks.

From Eagle (see map, Pl. VII) the party traveled south along the
Steele Creek trail, crossed the Fortymile at Steele Creek and the
South Fork at Franklin Creek, encircled the headwaters of Buckskin
Creek to the telegraph line, and traveled thence to the “ Kink,”
North Fork of Fortymile, outside the area shown on the map. (PL
VIL) From this point a good trail was followed along the divide in
& northeasterly direction to Eagle. In crossing the country from
Eagle to Birch Creek a northeasterly course was taken. The ridge
~ to the north of the Seventymile at Flume Creek was found to oﬁel
good traveling, and farther to the west the northern slopes of a
group of sharp peaks were traversed till a descent was made to Flat
Creek. Charley Creek was crossed without difficulty at a point per-
haps 30 miles above the mouth, where it. flows in a meandering
" course in a narrow canyon. A divide was then followed for three
- days without crossing a single stream to the forks of South Fork

of Birch Creek, keeping: the northern tributary of this fork, with its
deep canyons, on the north.- Birch Creek was crossed at a point about
" 2 miles above where it emerges from the hills into the great flat
country south from Circle, and the divide was followed 10und to-
ward Deadwood Creek till a trail was found crossing the flat from
the Hot Springs to Central House. The distance from Eagle to-
Central House in a straight line is about 120 miles. The course
followed by the Survey party was found to be comparatively direct;

aThe writer, assisted by Mr. . I. Fless, revisited the Fairbanks district in 1904, and
it has been possible to embody in this report a description of the present developments
in .this portion of the Yukon-Tanana region.
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Lhe only points w There difficulties may be encountered ave at Charley
River and Birch Creek, which at times of high water may become

sources of delay, though at low water they present no difficulties.
Charley River was easily crossed, but high water caused a delay of
two days at Birch Creek.

From the Birch Creek region there is a direct and easy trail to the.

Tanana, by which I‘curba.nl\s, 150 miles to the southwest from Circle,
was reached the night of September 11, just in time to take the
steamer down the river next morning.

Conditions of travel—T mvelm«r through the - Yulkon-Tanana
country with pack trains is (,onlp(ua.mvcl)r easy. The trail keeps
mostly to the divides, and these, except in rainy weather, generally
afford good firm footing and can often be followed for two or three
days without crossing the main drainage lines. The summer of 1903
was very drv in the I*ortynnlo region, und the hot days of June and
July, hazy with the smoke of many forest fires, hardened the trails
and lowered the streams till the conditions were unusually favorable
for travel. ‘

When traveling on the high divides, which are covered only with
moss or a sparse growth of dwart birch and occasional clumps of
alder, 1t is easy at camping time to drop down to the green valley of
some small stream where the horses find the freshest grass and where
the straggling spruces from the thickly covered slopes furnish abun-
dant firewood. - In these upper valleys caribou are frequently to be
found in great abundanee during the fall and winter months. . Hun-
dreds of them were encountered between the Seventymile and Birch
Creek. They betrayed only curiosity at the presence .of the pack
train and were apparently migrating slowly toward the east.

The larger streams can gener ﬂly be forded. at low water, and at
the points where the main trails cross them ferry boats are available
for the transportation of passengers and outfits, while horses cross
either by wading or swimming. At Fairbanks a wire-cable ferry
has been constructed capable of carrying several horses with their
packs.® A wire cable was also in use at Twelvemile, on Birch Creek.
In case of sudden rain a stream like Birch Creek may rise several
feet in a few hours, and the crossing, which was So easy while the

water was low and clear, becomes an impossibility till the flood has

subsided. Fortunately, with clear weather the water falls rapidly,
and the crossing can be made in a day or so with little difficulty.
This sudden change in character illustrates the delicate adjustment
hetween the streams and the weather conditions, which results from
the fact that, in consequence of the frozen character of most of the
ground in the drainage areas, the rainfall finds its way rapidly to the
streams. '

@ A bridge bas 1eplaced the wire-cable ferry.
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Road houses have been established at points along the main trails

“in the vicinity of the mining regions. Good board and bunks are to

be had, and the cultivation of O'eren spots within the last few years
has resulted in the addition of a wholesome variety of fresh vege-
tables to the ordinary Alaskan diet. Caribou, too, killed in the fall
and winter months, are often kept in cold storage throughout the
summer in ice houses or in old shafts, where at a depth of 20 to 30
feet the ground is always frozen. Grayling are abundant in the
clear streams and are easily caught. '

The members of the party during the journey often experienced
the helpfulness and hospitality so characteristic of the prospector,
and have occasion to look back with pleasure upon the days spent
among men who have labored hard in a quiet way to satisty the
craving for individual independence and have gained through hard-
ship something that is worth while even 1f their hopes are yet un-
realized. In the hazy atmosphere of an after-dinner smoke in some
neatly kept cabin bits of Alaskan exploration come to the surface
which tell most forcibly the story of the days of 1898; or perhaps a
blue column of smoke, faintly rising from the spruces of some lonely
gulch, guides one to the temporary camp of a pioneer who has been
in Alaska since the first discovery of gold. Over a cup of coffee, pre-
pared in. an old baking-powder can, one is made to understand the
important part these men have played in the development of this por-
tion of our possessions and their reasons for hcwlng lealned to call
it home. :

GEOGRAPHIC DESCRIPTION.

TOPOGRAPHY.

The Yukon-Tanana area is only a portion of the great interiov
platean which extends from the northern base of the Pacific Moun-
tain system to the Rocky Mountains, far north of Yukon River‘and euast
and west throughout Alaska. The average altitude is about 3,000 feet
above sea level, and the undulating surface presents a comparatively
even sky line, broken by occasional, short, rugged, sharp-peaked
ridges, which rise to a height of about 6,000 feet, and by lower,
isolated prominences, locally known as “ domes.” (See map, PL. XVI,
in pocket.) The apparent continuity of the general surface. is inter-
rupted by many steep-walled valleys which have been incised to a
depth of 1,000 to 3,000 feet and have made the area one of broad
undulating divides and long flat-topped: spurs, all of nearly uniform
elevation. Toward the Yukon the plateau region breaks off abruptly
to the river or to the surface of the large area known as the Yukon
Flats, and the outer edge of it has frequently become a fringe of sharp
udges sepamtlncr the many snmller streams in the vicinity of thc
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river. On the southern side the ridges often persist to the Tanana,

or become gradually lower toward its valley or those of its tribu- -

taries. The valleys, too, are more open than those on the Yukon side.
DRAINAGE. -

There is no well-defined divide between the two rivers, and the
drainage is carried away by their interlocking tributaries, which
often pursue most irregular courses. The most important tributa-
ries of the Yukon within this area are the Fortymile, Mission, Sev-
entymile, Charley, Birch, Preacher, Beaver, Hess, and Minook ; those
of the Tanana are the Volkmar, Goodpaster, Salcha, Chena, Tolo-
vana, and Baker. '

FORTYMILE REGION.

General character—The greater portion of the Fortymile region,
about 2,100 square miles, is included in the Fortymile quadrangle,
which was mapped by Mr. E. C. Barnard in 1898, and shown on PL
VII of this report.

In this region the.mountains are of two types—ridge and dome.
Glacier Mountain, 15 miles west from Eagle, which is one of the
most prominent examples of the ridge type, is partly shown in Pl
II, B. Tt is a gray, sharp-peaked ridge, with a northeast-southwest
trend, an altitude of about 6,000 feet, and a length of about 10 miles.
It forms a strong contrast to the surrounding country. From its
flanks can be seen several domes ‘which attain heights up to 5,000 or
more feet. Fortymile Dome, about 15 miles séuth of the Yukon,
along the boundary, is one of the most conspicuous examples. Be-
tween these types of prominences extends the undulating plateau-like
areas interrupted by the valleys of many streams.

The Yukon River at Eagle is about 810 feet above sea level, and its
tributaries have consequently a fall of something like 2,000 feet from
their sources in the plateaut country to the level of the main river.
As the Yukon has been cutting for itself a narrow valley in the Yukon
Plateau, so the many tributaries have been deepening their channels
until the prevalent type is that of the canyon. The most important
streams are the Fortymile, Mission, and Seventymile.

Fortymile system.—Fortymile Creek, which drains about two-
thirds of the area, is formed by the union of North and South forks at
a point about 45 miles southwest from Eagle and 25 miles west of the
boundary and flows in a meandering easterly direction to the Yulkon
through a narrow valley (Pl III, 4), the bottom of which, where
the forks join, is about 1,000 feet above sea level. From the higher
elevations a few miles back long spurs descend toward the stream
with gradual slopes, which at an elevation of about 500 feet above
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the stream and in places as far as a mile back from it are conspic-
uou%]y benched. The bench can be traced all along this portion of
the river and is the floor of an older valley formed by the stream and
occupied by it at a period before the present canyon was commenced.
This feature is well shown on the map of the Fortymile quadmngle
(Pl. VII). '

The Fortymile, which varies in w1dth from 250 to 300 feet or more,
carries a considerable volume of water, and often flows in long
reaches of quiet water, separated by riffles caused by outcrops of bed
vock across the stream. Navigation is rather difficult, but freight is
carried in small boats as far as Chicken Creek on South Fork. At
low water the stream is easily forded by pack animals.

North Fork, which drains a large area to the west and has numer-
ous tributaries from the north toward Glacier Mountain, has sunk
itself in a canyon- like that of Fortymile, and flows in an easterly
direction to the main river. South IFork, on the other hand, flows in
a general northerly direction in a canyon which becomes more open
toward the south and bends abruptly to the west about 15 miles above
the.forks; 5 miles beyond, it divides into Denison and Mosquito forks,
which drain a large avea to the south and west. Because of its
placers, Chicken Crcek 1s an important trlbuta,ry of the_latter.
Walker Fork heads on the Canadian side, flows in an ir rewnLu west-
erly direction, and joins South Fork about 12 miles south of the main
forks; it forms the southern boundary of an area containing several
creeks of economic importance. TFortymile, bétween the forks‘and the
boundary, receives from the south several small trlbutaues, of which
Canyon Creek, about 5 miles west of the boundary, is the most im-
portant. A larger number of crecks are tributary from the north,
but most of them are small.. O’Brien Creek, however, gathers the
drainage from an area extending 25 miles to the north, where its most
distant sources are opposite those ot American Creek.

Mission Creek system.—The Mission Creek system- drains the arvea
between Glacier Mountain and Eagle. The headwaters of its many
tributaries are cutting into the plateau surface far more vigorously
than are those of the Fortymile system, which flow in less accentu-
ated valleys on the southern side of the divide with the decreased
power due to greater distance from the major stream. For the
greater portion of their courses Mission Creek and its tributaries flow
in a northeasterly direction. At the point where Excelsior Creek
joins it the main stream turns nearly at right angles to its former
direction, and flows southeast for a distance of about 8 miles to the
Yukon. The valley through this part of its course is unsymmetrical,
being bounded on the north by a steep ridge and on the south by
a Slope 3 or 4 miles in width, which rises gradually toward the higher
level. The stream belongs to a smaller (,las:, than the Fortymile zmd 1s
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shallow and swift, with an average width of perhaps 30 feet. Amer-
ican Creek is its most important tributary.

Seventymile system.—The Seventymile, which is nearly the size of
Fortymjle, has a length of about 75 miles, and flows in a general east-
erly course, through a beautiful valley, to the Yukon, about 25 miles
below Eagle. Its upper valley is of the canyon type, but at Barney
Creek, about 30 miles west of Eagle, it becomes broader, and is
hounded on the north by a high, steep ridge, and on the south by mas-
sive spurs that descend rather abruptly from the platean region to the
foot of a flat which is about one-half mile in width and from 10 to
20 feet above the level of the present stream. In the canyon portion
the spurs from the hills to the south are even more clearly benchéd than
are those on the Fortymile. The surface of the most prominent bench,
500 feet above the stream, is shown in the accompanying photograph .
(PL. III, B). TFarther south the hills rise to a height of about
2,500 feet or more above .the river, and exhibit beautifully preserved
rock-cut benches to their summits, which arve flat topped, several acres
in extent, and often correspond in level to the truncated tops of neigh-
boring hills. The benches, except where obscured by gulches, can be
traced around the hills; they are especially prominent on the spurs
and occur at corresponding levels. The vertical distance between
the step-like benches varies from a few feet to about 50 feet, the
rise from one to the other often showing an outcrop of the bed rock.
The rocks comprising this area are highly contorted metamorphic
schists and granular intrusives. Whatever the bed rock or its atti-
tude, the same forms have been developed and are most striking fea-
tures of the landscape. Similar forms were observed in other locali-
ties on the northern side of the Yukon-Tanana country, but nowhere
exhibited such development as in the valley of the Seventymile.

The tributaries from the north are short and enter the river through
deep, narrow canyons. Some of those from the south attain a length
of from 12 to 15 miles. Bryant, Mogul, Granite, and Flume are the
most important. These head in beautiful open valleys, which become
narrower as the main river is approached, until, in the lower portions,
the streams flow through narrow canyons cut by them in the broad,
flat bench, which, at the Seventymile, is about 500 feet above the
stream.

The river caii be easily forded on foot at low water, and with-the.
exception of a short portage at the falls, is generally navigable for
small boats nearly to Barney Creek.

“The same type of country prevails from the Seventymile to the
Birch Creek region. Ridges like Glacier Mountain, however, are
more prominently developed. One extending from the Seventymile
about opposite the mouth of Flume Creek for about 15 miles in a
westerly direction is the most conspicuous example. The altitude is
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locking with those of streams tributary to the Tanana. South
Fork, 6 miles to the southeast of the main forks, divides into two
strong tributaries, and these rapidly split up into numerous smaller
streams which are deeply sunk within the region and interlock with
the system of the Charley River to the east and southeast. The val-
leys of the two main forks are bounded to the north by a steep slope

rising 1,000 feet or more above them. A well-defined bench about.

100 feet above the present streams bounds the narrow valleys to the
south, and extends, with a gradually rising slope, to the foot of the
spurs which lead to the higher ridges. About 5 miles'north of the
hills Birch Creek is joined by Crooked Creek, which flows in an
easterly direction through a broad, flat valley and receives the waters
of several short, northward-flowing streams of economic importance,
which drain the edge of the plateau. The wide flat of Crooked Creek
merges into that of Birch. ;

The valleys of Mission Creek, Seventymile, and of the forks of
Birch Creek are similar in that they have an unsymmetrical section—
steep slopes on the north and an open, more or less benched country
to the south. '

FATRBANKS REGION.

General character—This region occupies a position on the south
border of the plateau country corresponding to that of the Birch
Creek region on the north, and is also shown on the reconnaissance
map of the two districts (Pl. XIII). The area in which there is

present interest lies between Little Chena and Chatanika rivers, and .

is drained by their tributaries. The general character of the region
is the same as that of Birch Creek, except that the plateau region
descends more gradually to the valley of the Tanana and has some-
what lower average altitude. - Domes which have received local names
rise above the general level to a height of 2,600 to 3,000 feet above
sea level. The valleys are more open than those to the north and the
divides separating them are lower.

Chatanika and Chena rivers—The Chatanika has its source far
back in the plateau, and flows in a southwesterly direction to the
Tanana. Twenty miles to-the east is the Little Chena, which flows
in a course parallel to the Chatanika and joins the Chena in the
flats a few miles south of the plateau. The divide separating the
Chatanika and the Little Chena extends in a southwesterly direction

- parallel to their courses and has been much dissected by minor tribu-
taries, which flow to the northwest and the southeast, respectively,
toward these streams. The occurrence of gold on these small streams
has made the area one of economic importance. The distance
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from the plateau country across the flats to Tanana River is about
8 miles. The Chena Slough, however, from the main river, mean-
ders along the northern limit of the flat and receives the streams soon
after they leave the hills. 'The altitude of the slough at Fairbanks is
approximately 450 feet.

GEOLOGIC SKETCH.
INTRODUCTION.

The shape and surface of the area have been briefly described, and
the material or bed rock of which this block of country is composed
next demands consideration. The attainment of detailed knowledge
of a region of complex geology like that under discussion is the work
of many years, but the results from the various reconnaissance sur-
veys have thrown much light on the broader geologic problems, and
these are epitomized in the table of stratigraphic succession to follow,
as well as on the map (PL IV).

Both in the field and in the laboratory the writer’s chief energies
have been directed toward a study of the economic problems, to which
the purely geologic investigations have been made entirely subor-
dinate. In view of this and because more. detailed studies of the
stratigraphy are to be undertaken, only a few general conclusions in
regard to the geology will be here presented. The stratigraphic
succession of the general province will be presented in tabular form,
" but in the text. only those formations and rocks which the writer
has personally studied will be considered, and these chiefly from the
standpoint of economic importance, the constant aim being to present
such matter as will enable the miner to understand better the relation
of the deposits in which he is interested to the bed rock in which
they occur, or from which they have been derived.

The rocks include representatives of the. igneous and sedimentary
classes—those clearly formed by solidification from a molten condi-
tion and those which have been deposited through the agency of
water—and the metamorphic rocks—a class most important in this
region—which result from the alteration of either-of the others.

Granite, which occurs abundantly in this area, illustrates the first
clags. © The minerals of which it is composed have developed in place
as the final result of the slow cooling to which the rock material has
been subjected. With rapid cooling there would have been little
opportunity for the development of minerals, and the molten mass
would have consolidated as a product somewhat resembling the slag
from a glass furnace. Coarse-grained, fine-grained, and glassy rocks,
entirely different in appearance, may thus result from the same mate-
rial simply through a difference in the conditions of solidification;
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but whatever the conditions the resultant products have the earmarks
of igneous origin. .

Shale, sandstone, and conglomerate, which are very common in the
Seventymile Valley, are composed, on the other hand, of mud,
~rounded grains, and pebbles, respectively, arranged in rather well-
defined layers that give the coarser varieties a banded appearance.
All lines of evidence lead to the conclusion that such characters are due
to the reworking and sorting of material derived from older rocks and
its subsequent deposition by water. Except that they are consolidated
and folded, these rocks differ in no essential respect from similar
deposits now in process of formation. Limestones also are known to
have been deposited under water and often contain recognizable
remains of organisms. The unaltered igneous and sedimentary rocks
thus show their mode of origin by their characteristics. ,

The most widely distributed rocks within this area are the schists
and gneisses, rocks which have been so changed by complex processes
of metamorphism that their origin is often in doubt. The sedi-
mentary and igneous rocks, in passing through the metamorphic mill,
have had new minerals developed and new structures imposed upon
them until their primary characteristics are obscured or replaced by
those of a secondary nature. Further, these two classes, which are
in places most intimately mingled, react on each other, and, beside
the mutual results of such close relation, have often undergone
together the processes of metamorphism. The formation of quartz
veins is generally an accompaniment of these changes, while, locally,
the quartz veins or the rocks themselves have been mineralized and
become sources of some of the gold deposits, the discovery of which
has made the region of importance and rendered the distribution of
the metamorphic rocks a problem of economic interest. '

STRA’I;IGRAPHIC SUCCESSION.

An important purpose of all geologic work in any-given province is
to determine the sequence of the strata which outcrop in the area. In
a region where the rocks have been much deformed the succession can
be definitely established only after the most painstaking and detailed
studies, which in the Yukon-Tanana region have not yet been begun.
The results of the various surveys have, however, determined the suc-
cession of the larger subdivisions of a geologic time scale, which is
presented in the following table. This scale, which is practically
identical with that prepared by Mr. Collier ¢ with the cooperation .
of Mr. Brooks, will, in connection with the map (Pl. IV), elucidate
the general geologic features.

¢ Collier, Avthur J., The coal resources of the Yukon: Rull. U. 8. Geol. Survey No.
218, 1903, p. 15. .
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Provisional tabular statement of Yukon stratigraphy.

Age. Formation name. | Contact relations. " Lithologic character.
Quaternary ... {Alluvium SN DI Flood-plain deposits.
Yukon silts. . . .| Unconformity.| Fresh-water silts, sands, and
gravels.
Post-Eocene:
Tertiavy .| ... ._.._.__._. ?) Sands, cla,ys,'a)nd gravels.
Eocene_ ... ___. Kenai forma- (¢} Fresh-water sandstones,
. tion. : shales, and conglomerates.
" Upper Creta-|.._.......__.... Conformity?. .| Fresh-water and marine sand-
ceous. stones, ghales, arkoses, and
conglomerates.
Lower Creta- | ... ... __._... ) Fresh-water calcareous sand-
ceous. stones.
Do. . Conformity -..| Marine, black, slaty shales,
o and thin-bedded limestones,
Permian _ ______|._ ... .. ...._. Unconformity.| Marine, massive, white lime-
stones, heavy conglomer-
‘ates, and gray shales.
Mississippian. .| ... ....... ... ... do .....__. Marine, black slates, and thin-
’ bedded limestones.
Devonian ...__. Rampart for- ?) Volcanic material, interbed-
. mation. ded with limestone, slate,
etc.
Pre-Devonian ..| Fortymile for- | Unconformity.| Schists and crystalline lime-
: mation. stones.
Do......... Birch Creek | Conformity ...| Quartzites and schists.
o schists.
Archeany. ._..._. Pelly gneiss .. .| Unconformity.| Gneissoid and schistose gran-
ites.

The region visited by the writer is largely occupied by the meta-

morphic sediments called in the table the Birch Creek schists and the
Fortymile formation, by the Devonian rocks (Rampart formation),
by igneous intrusions, by Tertiary sandstones and conglomerates
(Kenai), and by the Quaternary deposits. These formations will
therefore be described, but the Carboniferous and Mesozoic horizons,
which have not been studied by the writer, will receive no further

consideration.
GEOLOGIC MAP.

Though nmch of the Yukon-Tanana country has not been sur-
veyed in detail, yet the general facts of rock distribution indicated
on the accompanying map (Pl IV) aré probably correct. The writer
18 only responsible for the geology of the central part of the area, that
along the Yukon being based on Collier’s work, while the southeast-
ern and southwestern parts are based on the Brooks surveys.

Tt is of interest to note the general facts of distribution. A broad
belt of gneisses and schists, termed the Pelly gneisses, stretches noith-
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westward from the Canadian boundary probably. to the Salcha Val-
ley. These gneisses, provisionally assigned to the Archean, are
flanked both north and south by the metamorphic sediments, which
include the Birch Creek schists and.Fortymile formation. These
Iater occupy a broad zone, which is probably continuous from the
Fortymile basin to the valley of Beaver Creek, interrupted only by
smaller areas occupied by intrusives, or Devonian or Tertiary forma-
tions. The Devonian (Rampart formation) finds an irregular dis-
tribution in small patches in the eastern portion of the country; west
of the Beaver Valley it attains an extensive development. Some
Mississippian, Permian, and Cretacegns rocks outcrop along the
Yukon between Eagle and Circle, anc&‘:u-boniferous rocks have been
found west of the Beaver Valley, but rocks of these ages have not been
recognized elsewhere in the district, though it is quite possible that
detailed surveys may discover them.

If this map has any significance to the placer miner, it lies in the
distribution of the metamorphic sediments which nearly everywhere
seem to be the source of the placer gold. It is possible that the igne-
ous rocks of the Rampart formation m:y, also be gold bearing, but in
the placer districts studied by the writer/the source of the gold seemed
in most instances to lie in the metaphorphic sediments. This fact
leads to the conclusion that the most promising fields for prospecting
will be the areas oceupied by these metamorphic rocks. Furthermore,
the prospector should pay special attention to localities in which igne-
ous intrusives are plentiful, for the auriferous veins seem to be largely,
it not entirely, confined to such associations. The economic impor-
tance of the Tertiary lies in its being the coal-bearing horizon of the
cistrict.

SEDIMENTARY AND METAMORPHIC FORMATIONS.

There are many unsolved problems regarding the subdivisions and
stratigraphic succession of the Trocks occurring in different regions
of the Yukon-Tanana country. Gneisses, quartzite-schists, and
schists of various kinds with interbedded crystalline limestones, have
been considered as the oldest rocks and their relations have been
studied by a number of observers. Gmeisses and schists, possibly
forming a basal complex, are most extensively developed in the
southeastern portion of the country toward the Tanana, the quartzite-
schists in the Birch Creek and Fairbanks regions, and schists with
interbedded limestones in the valley of the Fortymile. In both the
Birch Creek and Fortymile regions, however, the latter types occur
in close relation, associated with local areas of gneiss. The problem
of separation is further complicated by the close folding which the
schists have undergone. These old rocks will be considered here in
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the order in which they have been mentioned, without laying too
much stress on their separation, sequence, or age.

A formation composed of limestone, quartzite, shale, and chert
beds, with closely associated tuffs, serpentine, and diabase, occurs
above the older rocks, is much less metamorphosed, and is generally
characterized by its green igneous content. This is the Rampart
formation of Spurr.

The massive conglomerate and shales of the Kenai form the yonn g-
est consolidated St,dlments observed. '

The Quaternary unconsolidated deposits include the bench gravels
and stream deposits.

The igneous rocks are both intrusive and extrusive. There are
granular representatives which vary in composition from acidic
granite to gabbro, and occur, so far as known, as intrusive masses in
all the formations but the Kenal. Ixtrusives are associated with
the rocks of the Rampart formation, and some limited areas of fresh
olivine-basalt that were encountered probably represent flows of com-
paratively recent origin. Dikes and sills are numerous and vary
greatly in composition.

PELLY GNEISS.

Large areas of gneissoid rocks, provisionally assigned to the
Archean, have been described, the most extensive one in the Yukon-
Tanana country being found along the north side of the Tanana west
from the boundary. This, as described by Brooks,® consists of rocks
which vary in character from comparatively massive granite to mica-
schists, and may include some sediments. The rocks generally exhibit
a gneissoid structure due to dynamic metamorphism. Aveas of similar
rock in the vicinity of the Fortymile were studied by Spurr? and
referred by him to the basal granite. Local aveas of gneiss were
observed in 1903, but the relations were not worked out in sufficient
detail to justify definite conclusions as to their ovigin. It is believed,
however, that they represent metamorphosed granitic intrusives, like

those described by McConnell.

BIRCH CREEK SCHISTS.

The quartzite-schists have been described and named by Spurr? the
Birch Creek formation. These rocks are most extensively developed

¢ Brooks, Alfred H., A reconnaissance in the White and Tanana river basins, Alaska,
in 1808 : 'I'wentieth Ann. Rept. U. 8. Geol. ‘Survey, pt. 7, 1900, pp. 460-470; A recon-
naissance from Pyramid Harbor to IBagle City, Alaska: 'wenty-first Ann. Rept. U. 8.
Geol. Survey, pt. 2, 1900, pp. 356-358.

b Spurr, J. K., Geology of the Yukon gold district: Wighteenth Ann. Rept. U. 8. Geol.
Survey, pt. 3, 1898, pp. 134137,

¢ McConnell, R. G., Note on the so-called basal granite of the Yukon Valiey: Am,
Geologist, vol.'30, 1902, pp. 55~G2.

4 Spurr, J. L., Geology of the Yukon gold district, Alaska: Righteenth Ann. Rept.
U. 8. Geol. Survey, pt. 3, 1896, pp. 140-145.
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in the Birch Creek region and southward to the Tanana. The rock
varies from a massive quartzite to quartz-mica-schist; a ql.uu"tzite- '
schist is most common. At the one extreme is a pure, light-colored,

massive quartzite, composed almost entirely of fine, rounded or inter-
locking quartz grains, with occasional grains of bluish quartz which
“attain a diameter of a millimeter or more. In othér localities the
rock breaks more easily .along planes which show glistening flakes of
mica on their surfaces. The quartz grains are still round, and the
development of mica is practically the only change which has taken
place; then the grains become elongated, the proportion of mica, both
muscovite and biotite, increases, and finally, in.some localities, the
rock has become a quartz-mica-schist. Graphitic phases are com-
mon, and metmlorphic minerals, especially gainet, are frequently
developed during this process.

The rocks h‘we not only undergone changes in compos1t10n, but
have been folded upon themselves so closely that the structure is
apparently simple. Examination, however, discloses minor folds
with limbs so slightly divergent as to appear like separate beds of
strata in nearly parallel positions; furthermore, the folds are often
horizontal,"and the area resembles one of slightly folded rocks. Most
instructive examples of these closely appressed folds were observed
along the trail from Circle to Fairbanks, the structure being appar-
ently a characteristic one. Determinations of the thickness of these
rocks become, therefore, very uncertain. The strike of the axial
planes of the folds, where observable, is about east and west, and their
" dips have a maximum of about 45°; the most importfant system of
joints strikes northwest.

In the section from the Birch Creek to the Fairbanks region, a dis-
tance of nearly 150 miles, the rocks show a great uniformity in com-

position. A small outerop of closely folded calcareous beds was
observed at the mouth of Mastodon Creek, in the Birch Creek region.
and a small quantity of limestone 1is interbedded with the quartzite-
schist about 16 miles northeast of Fairbanks Creek. The strike at this
locality 1s N. 80° E., and the dip of the structure 30° to the south.
Oceasional feldspathic schists, which are possibly altered igneous
rocks, were observed interbedded with the others. Intrusives occur in
the Birch Creek region and in the FFairbanks region, but none were
observed in the intervening area. The rocks contain numerous small
(uartz seams, and locally have been more or less mineralized. Pyrite -
is often seen in the schists, and pieces of schist have been found con-
taining gold-bearing quartz. The gold in the placers of the Birch
Creek and IFairbanks regions has been derived from these rocks.

The contact of these rocks with the Ifortymile formation was not
observed, but from the dominant lines of structure it would seem that
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they underlie the latter. The Fortymile rocks occur 6 miles east of
the forks of Birch Creek, where they have a northwesterly strilke and
a northeasterly dip.. Farther west the strike swerves ronnd toward
the north, and this would carry them outside of and dipping away
from the rocks of the Birch Creek formation. The same formation
occurs in the eastern portion of the Fortymile region, where their
occurrence has been described by Spurr in the report to which refer-
ence has already been made.

FORTYMILE FORMATION.

The formation described and named by Spurr « the Fortymile series
13 most extensively developed in the Fortymile region. A fine ex-
posure of the rocks composing this formation, however, is shown
in the ridge referred to above between' the forks of South Fork of
Birch, about 6 miles east of the main forks of Birch Creek, where a-
long, irregular spur about $ miles in length descends gradually toward
the northwest between the deep, narrow valleys of the two forks.
The roughest part of this spur is formed by outcrops of massive crys-
talline gray limestone, and the schists also contain occasional thin
beds of Timestone. In contrast to the quartzite-schists, these rocks
vary.greatly in character.
The most common rock is quartz-mica-schist, containing much gar-
“net, staurolite, and biotite. Hornblende-schists occur, bomutunes
closely associated with limestone, and there arve some thin beds of
quartzite-schist. The strike, as already mentioned, 1s northwest, and
the dip 20° to 45° to the northeast. Thespur terminates abruptly ina
prominent, point 1,500 feet in altitude above the forks and 1} miles
to the east of them. Just below the forks the stream has cut a nar-
row canyon in garnet and quartzite schists, which may be transitional
to the Birch Creek formation. The thin-bedded character of the
schists, their northeasterly dip, and the spur of garnet-staurolite-
schist to the southeast are shown in Pl V, 4. They are here cut by
small granitic dikes. The continuation along the strike of the Birch
Creek 10(,1\5 would carry them across the V\llcy of Crooked Creek
toward the Crazy Mountains. In the other dirvection they extend to
the southeast, and to the south of the northern tributary of South
TFork of Birch form a prominent ridge, which attains a height of
about 4,000 feet, and is furrowed on its southern slopes by the deep
canyons of minor tributaries. The strike is uniformly to the north-
west and the dip to the northeast.
The Fortymile schists attain a strong development in the Iforty-
mile region and have been described in detail by Spurr. They
include mica, garneg, hornblende, quartzite, and graphite schists.

«p, cit., pp. 145-155.
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Crystalline limestone occurs in beds from a few inches to 50 feet or
more in thickness. The rocks are closely folded and have a variable
strike and dip, with a general structure nearly east and west. Con-
torted strata of hornblende-schist are shown in Pl V, 2. These
rocks, like those of the Birch Creek region, contain many quartz
veins. Locally the rocks and the veins have been mineralized and
become the source of gold.

In the Fortymile region they have been intruded most complexly
by igneous rocks. Some of these have undergone metamorphism
along with the schists and have become an intimate part of them,
while others arve fresh and vary in size from large intrusive masses
down to thin sheets and narrow dikes. The accompanying photo-
graph (PL VI, 4) shows a typical outcrop of hornblende-schist with
a granitic sheet 6 inches in thickness paralle]l to the schistosity. In
prospecting the rocks of the Fortymile formation the marble beds
have often been taken for veins, and much labor has been lost. They
are often in a nearly vertical position on account of the close folding
which the rocks have undergone, but an examination will show that
they form an integral portion of the country rock, and can be traced
sometimes for an indefinite distance.

These schists are prominently developed on all of the gold-produc-
. ing creeks of the Fortymile area, with the exception of Chicken Creek.
They occur to the southwest of the Fortymile quadrangle around the
head of the Buckskin, along Confederate Creck, and on North Fork
of Fortymile Creek. They were observed also far to the west, along
Charley River.

In the northern portion of the IFortymile quadrangle the areal
boundaries are not clearly determinated. Hornblende-schists and
schistose limestones occur at the falls on the Seventymile, and are pro-
visionally correlated with the Fortymile rocks. Quartzite-schists,
similar to schists of the Fortymile, dip away to the east and west
from the northern termination of the intrusive mass of Glacier
Mountain. It seems best at present to draw the boundary between
the quartzite-schists, which are often graphitic, and the limestone,
which at several localities occurs to the north of them and is included
provisionally in the Rampart formation. This limits the northern
extension of these rocks to a line running northwesterly from the
headwaters of American Creek. The boundary between this and the
succeeding formation is probably very irregular.

The Birch Creek and Fortymile formations and all the other
metamorphic schists were included by Brooks¢ under the name of
Kotlo series, and in the geologic map (PL IV) no attempt has been
made to differentiate the various members. The age of these rocks

e Brooks, Alfred H., A reconnaissance from Pyramid Harbor to Ragle City, Alaska:
Twenty-first Ann. Rept. U. S. Geol. Survey, pt. 2, 1900, pp. 357-358.
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1¢ undetermined, thoygh they are known to be older than the Devo-
nian and therefore will fall in the lower Paleozoic or pre-Cambrian.

RAMPART FORMATION.

This formation also was described by Spurre in the report to
which reference has already been made. It includes limestones,
quartzites, black slaty shales, cherts, green shales with interbedded
tuffs, and a mass of igneous material, mostly serpentine, diabase, and
fine-grained fragmental volcanics, which have imparted a character-
istic green color to the formation. A problem arises in drawing the
boundary between these rocks and those of greater age. In discussing
the Fortymile formation the line was drawn between a quartzite-
schist and a rather massive limestone. Several sections were observed
where, in passing from schists believed to belong to the Fortymile
{formation toward the rocks that are characteristically Rampart, a
limestone occurs closely associated with the green igneous rocks. Such
a limestone outcrops just below the forks of Bryant Creek, where it
forms a steep- slope about 200 feet in height, contains some fine-
grained chert-like, siliceous beds, and isin close contact with the green
igneous rock. The ridge to the north of Kxcelsior Creek and along the
north side of Mission Creek has at its base a low sharp ridge of
quartzite-schist with-quartz veins, which may possibly belong to the
Fortymile formation. This is separated by a timbered hollow from
the main ridge, which is composed of gray limestone about 150 feet
in thickness, capped by a very fine-grained, green, vesicular, dia-
basic rock. This limestone, which forms prominent outcrops all
along the steep slope toward Eagle, has frequently associated with it
black shaly slates and is everywhere capped by the igneous rock.

In the Fortymile region south of Eagle, between the graphitic quartz-
schist and the green schists north of Thirteenmile camp, there is a

* limestone which occasionally yields fossils. Only crinoid stems were

found, and these are of little stratigraphic value, but it is believed
that this limestone, like those above mentioned, is more closely related
to the green rocks than to those of the IFortymile formation. A dark
shaly limestone and dark shales occur also between the greenstone
area south of King Solomon Creek and the metamorphic schists to
the north of this creek. It is deemed best, in view of the little evi-
dence at present available, to include all the rocks above described
in the Rampart formation. The members of this formation have
been metamorphosed far less than those of the Fortymile. They are
well developed on American Creek and on the ridge to the west, from-
ing a belt several miles wide, with a northwest-southeast trend. This
belt crosses Bryant Creek just below the forks and covers a consider-

¢ Op. cit,, pp. 155-169.
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able arca to the south of the Seventymile; it also crosses Granite
Creek and the lower part of Flume Creek, and farther west lies to the
north of the Seventymile. The serpentines, with their diabasic dikes
and a medium-grained massive gabbro, become prominent in the high
ridge which extends from the Seventymile toward Charley River.

Another narrower belt, which also scems to have a northwesterly
trend, occurs to the south of King Solomon Creek. The rocks ave
found again to the southeast of the Fortymile quadrangle and in
the far southwest between Chicken Creek and South Fork. The dark
shales at this locality, which carry gold in calcite seams, are also
referred provisionally to this formation. These rocks seem to overlie
unconformably the Fortymile rocks. Their age is probably Devo-
nian.

KENAI FORMATION.

Far younger than the rocks above described are those of the Kenai
formation of Kocene age. They are best displaved in the lower val-
ley of the Seventymile, where the river is bounded on either side by
high ridges of massive conglomerate, with interbedded leaf-bearing
shales. These occur on the lower part of Bryant Creek in an almost

_continuous section nearly.a mile wide. The creek flows northeast.

About 4 miles above the mouth occur thin-bedded gray and black
shales, grits, and a small amount of conglomerate. In the shales are
numerots heavy, yellow, ferruginous nodules, often containing plant
remains, which are also abundant in the thin-bedded grits. The strike
is about N. 70° E., and the dip 15° to the north. About 700 feet
downstream are precipitous slopes of conglomerate. with an east-
west strike across the stream and a nearly vertical dip. Great
slabs of this compact rock "have fallen from the slopes and lie
weathering at their bases. These beds, with possibly some shales,
occur over a width of about 3,000 feet and are succeeded by 60
feet of dark and gray paper shales and grit, with the same strike
and dip and in close contact with conglomerate on both sides. The
shales contain many plant remains, and the sandy beds of the con-
glomerate next to them exhibit irregular impressions a foot or more
long and up to 4 inches wide. These show generally well-defined
linear markings, and there seems little doubt that they represent some
form of vegetable life. The shales are succeeded by 350 feet of con-
glomerate, and this by more fine sediments 50 feet thick, composed
of gray, micaceous, somewhat loosely consolidated, leaf-bearing
shales and grits and fine-grained compact shales, where the leaves are
beautifully preserved. These shale beds, like the others, are in con-
tact on both sides with conglomerate; that on the downstream side
“outcrops with possibly some interbedded shales for nearly a quarter
of a mile to a point where a wooded slope descends gradually toward
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the Seventymile. Precipitous slopes were .seen nearly 2 miles to
the north across Seventymile. These were not vieited, but in the con-
tinuation of these slopes a few miles to the west the same formation
was found. The maximum size of pebbles observed in the conglom-
erate was 5 inches; the average was from 1 to 3 inches. The material
is mostly black, gray, and green chert, quartzite, and vein
quartz. The rock grades into a sandstone containing black chert
pebbles in a sandstone cement resembling mortar. All the way to
Barney Creek the ridge on the north side of the river is made up of
this formation, either nearly vertical or dipping steeply toward the
valley. The cement contains much ferruginous matter, and the rock
breaks down easily into its constituent materials, which form loose
heaps of gravel and sand. The strong, abrupt spurs on the south of
Seventymile are also of this material as far as the falls. The steep-

ness of the dip is well shown in the nearly vertical position of the
leaves so abundant in the shale.

On the west side of Mission Creek, about 2 miles above Excelsmr
Creck, there is a bluff 150 feet high of similar conglomerate, com-
posed mostly of chert and vein quartz. Some pebbles of quartzite-
schist were seen. Brownish sandstone is associated with it and fer-
ruginous nodules, both containing the same species of plant life that
were found on Bryant Creek. The dip is 50° to the northwest.

A similar conglomerate occurs on Wolf Creek, about 13 miles above
its mouth, forming a bluff 125 feet high on the west side of the creek.
The occurrence is very similar to that on Mission Creek; the con-
glomerate varies to a brownish sandstone, and its pebbles are mostly
black and red chert and vein quartz with occasional pieces of granite
and diorite. Some of the rock weathers easily and some is com-
pact, like that of Seventymile. About 4 miles above the mouth of
Wolf Creek, in the valley of a small tributary from the west, occur
conglomerate, brown sandy beds, and clay. - There is some associated
coal, loose pieces of which, a foot or more in diameter, were seen at
the head of the creek; a few shallow prospect holes had been sunk.
to determine its amount. The coal contains grains of soft, brittle
amber. Nodules similar to those on the Seventymile were found
which contained ill-preserved plant remains correlatable probably
- with those of the Seventymile. The low ridge directly south of
Eagle is also composed of conglomerate, which continues for 4 miles
southwest from Eagle, on the trail to American Creek, up to an alti-
tude of about 2,000 feet. This is probably an extension of that on
Wolf and Mission creeks. ~ As in other localities, the conglomerate
breaks down easily into constituents, and the gravels thus formed may
readily be mistaken for more recent deposits. Conglomerate occurs
again about half way between the mouth of Excelsior Creek and Gla-

Bull. 251—05 My——3 »
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cier Mountain. This may be an independent belt or an extension
from the main mass.

In the Chicken Creek area patches of sandstone occur, with asso-
ciated shale and coal and possibly some loosely consolidated conglom-
erate. As on Seventymile and Wolf creeks, there are ferruginous
nodules which contain fragments of dicotyledonous leaves. The
sandstone and shales also contain plant remains, badly preserved, but
indicating the relationship of these beds with the Kenai, to which
they are provisionally referred. C

Until more detailed studies are made it has seemed best to correlate
with the Eocene or Arctic Miocene the rocks of all the localities vis-
ited, where conglomerate beds occur associated with sandstone, shale,
and coal. Plant remains are always present, and where determinable
have been found to belong to this horizon. On Napoleon Creek there
are conglomerates, sandstone, and coal-bearing beds similar to those
on the Chicken, which, with those on the Chicken, have been referred
by Spurr and Schrader ¢ to the Mission Creek formation. The prob-
lem of the relations of the younger rocks to the underlying metamor-
phics and to each other requires detailed work for its solution.

A deposit on the west side of Mission Creek, about a quarter of a
mile above the mouth of the Excelsior, unlike any seen elsewhere by
the writer, was described by Schrader ? in Spurr’s report. The bluff,
here 90 feet high, is composed mostly of very -slightly consolidated,
angular, granitic material. Fragments of coarsely porphyritic light-
- colored granite 2 feet in diameter occur. There is much fine material
of the same nature and a few water-worn pebbles, but apparently no
chert ‘pebbles. Some thin-layered beds of gray sandstone and clay
beds with carbonaceous matter occur. The outcrop has a thickness of
about 30 feet and is tilted with a dip of 50° to the south; the strike
is N. 85° W. It is capped unconformably with 20 feet of coarse
stream gravels. The locality is about 1} miles below the bluff on
Mission Creek, where the Kenai conglomerate with characteristic
fossils was found; the nearest outcrop on the north is quartzite-schist
at the foot of the hill, a quarter of a mile distant. It is referred
provisionally to the Kenai.

QUATERNARY DEPOSITS.

Bench gravels—Bench gravels are common and attain their great-
est development near the larger streams. They have been observed in
many valleys of the Fortymile region and at various heights. The land

a GGeology of the Yukon gold district: Eighteenth Ann. Rept. U. 8. Geol. Survey, pt. 3,
1898, pp. 175-176.
b Op. cit., p. 339.
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has undergone many changes in level, which have been recorded on
the valley sides by benches and deposits of gravel, which indicate the
former water levels just as mud and driftwood register the level of
high water in a stream. The simplest case is perhaps that of Sev-
entymile Creek, where the stream is at present sunk, with nearly ver-
tical banks, to a depth of about 20 feet within an older valley a half
mile or more in width. The floor of the older valley, which is com-
paratively flat, is formed of the upturned beds of the conglomerate
and shale. Before the stream commenced to cut its present shallow
canyon it had deposited gravels widely over the surface of the valley
floor, where they have been left. The tributaries necessarily had a
similar development. The clean-cut rock bench near the mouth of
Flume Creek, 20 feet in height, capped by several feet of gravel, is
the best example that was observed. The conditions here at a level
of only 20 feet above the present stream were repeated at various
levels. The greatest height at which stream gravels occur on the
Seventymile has not. been determined. The most prominent bench is
500 feet above the water, but no gravels were observed at this level
(PL. II1, B). On Mission Creek, about a mile below the mouth of
Excelsior, there is a bench 15 feet high, capped by about 7 feet of
gravel, and a short distance above the mouth of Excelsior, on Mission
Creek, a bluff 70 feet high, capped by 20 feet of stream gravels.

. The Fortymile and its tributaries are prominently benched. The
most extensive of these benches, like that on the Seventymile, is 500 to
600 feet above the stream. Gravels were observed near Bonanza Bar
200 feet above the stream, and gold in paying quantities was reported
in the high gravels nearly opposite Steele Creek. On Chicken Creek
bench gravels are found 275 feet above the creek, and the discovery
of good values in them is leading to an investigation of similar
deposits in many places.

Stream grovels—The gravels of the present streams have been
derived, so far as has been observed, from the material within their
immediate drainage areas, either that of the bed rock or of older
gravels within their borders. Bars were worked extensively in the
early days on the Fortymile, and at the present time a small amount
of this kind of work is being done.

IGNEOUS ROCKS.

Igneous rocks occur in great variety in the Yukon-Tanana country.
Those of the Fortymile and Birch Creek regions have been described
in detail by Spurr,® aind only a brief reference to the most 1mp0rtfmt
kinds and occurrences will here be undertaken.

The intrusives are gramte, leI‘]te, and ombbro, with many mter- '

¢ Op. cit., pp. 225-250.
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‘mediate types and altered devivatives. The extrusives, so far as
known, are diabases and basalts.

GRANITE.

The granites vary greatly in composition and may be roughly
leJded into three varieties—alaskite, biotite-granite, and hornblende-
granite. The alaskite is composed almost entirely of quartz and feld-
spar; it occurs generally as small unaltered dikes and sills in the
schists. The relation of this rock to quartz veins has been described
in detail by Spurr in the chapter to which reference has already been
made. The biotite-granite has a darker color, due to the presence
of a considerable proportion of biotite, and occurs sometimes in large
areas. The largest mass observed is west of Charley River, where it
was traversed for about 10 miles. The rock forms a bare ridge
which attains an altitude of about 4,000 feet. It is an evenly granu-
lar, medium-grained biotite-granite, with pegmatitic areas and a
local development of a gneissoid structure. A similar rock occurs
commonly in the Fortymlle region, and a fine por phyritic phase of it
occurs in the Birch Creek region, where it is found on the gold-
producing creeks. Some of the gneisses have probably been formed
by metamorphism from granitic rocks which were perhaps older than
the schists, and others, similar in character, from later intrusions
which have been metamorphosed along with the rocks in which they
are contained. There are some areas of hornblende-granite. -

DIORITE.

Diorite occurs in limited quantity, and many rocks intermediate
in composition between it and granite are found. These rocks resem-
ble hornblende-granite, but contain much plagioclase and are more

closely related to quartz-diorite. A rather fine-grained porphyritic
variety of a rock, which is closely related to quartz-diorite and
may be called a granodiorite-porphyry, occurs on Chicken Creek and
is composed of corroded quartz phenocrysts, abundant plagioclase,
orthoclase, much hornblende and blotlte, considerable titanite, and
-apatite:

A large mass of a medium-grained fresh rock, varying in composi-
tion from granodiorite to quartz-diorite, forms the sharp gray ridge
of Glacier Mountam, 20 miles west from Eagle, and covers a consider-
able area to the westward. Some of this rock contains abundant
quartz, plagioclase, biotite, and hornblende. Other varieties contain
considerable orthoclase. There is a fine, sharp, isolated peak, about
6,000 feet in height, on the westernmost fork of Charley River, com-
posed of this same beautiful rock. This locality is bounded on the
north by the large area of biotite-granite already described and on the
west by schists. Like' the granites, this rock also has its gneissoid

e During 1904 many detached areas of extrusives were observed southwest of the Forty-
mile quadrangle.
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facies, and some dikes of it show clearly the characteristic effects of
dynamic metamorphism.

GABBRO.

The most typical occurrence of gabbro is in the ridge that begins
a short distance above the mouth of Flume Creek, on the north side
of Seventymile Creek. As far as observed, this ridge is composed of
gabbro and serpentine cut by diabasic chkes The rough ridges and
precipitous peaks in which these rocks express themselves make this
region one of wild beauty. The gabbro is a dark, greenish-gray,
evenly granular rock, composed of irregular, equidimensional grains
of plagioclase and monoclinic pyroxene, with an average diameter
of from 2 to 3 millimeters. Coarser varieties occur, and sometimes
there is a parallel arrangement of the minerals. The distribution of

this rock has not been determined. There is much serpentine and
many dikes of diabase in the same area.

DIABASE AND BASALT.

Isolated diabasic dikes are common throughout the Fortymile and
Birch Creek regions, but the most important occurrences are in the
Rampart formation, which is made more prominent by the presence
~of these rocks than by the less conspicuous sedimentaries. The rocks,
which probably comprised originally a complex of basaltic flows,
dikes, and tuffs, are now greatly altered and contain a large propor-
tion of serpentine. A fresh olivine basalt occurs sparingly. It is
. best developed on. Chicken Creek, where it probably occurs as a flow.
A small dike was observed on Confederate Creek, and on North Fork
of Fortymile, a short distance above the “ Kink,” two dikes occur.

SUMMARY

The reglon is a complex ‘one, composed mostly of met‘lmorpluc
rocks. The oldest rocks are believed to be the granites and gneisses
of the southeastern portion, the contacts of Whlch with later rocks
are obscured by dynamlc metmmorphlsm and by the presence of simi-
lar rocks of intrusive origin. These are succeeded by a closely folded
metamorphic complex, locally separable into the Birch Creek and
Fortymile formations. The Rampart (Devonian) rocks, which un-
conformably overlie the others, contain a large proportion of vol-
canic material, and, like them, have been closely folded. Foldings,
intrusions, the formation of quartz veins, and mineralization have
probably taken place at several periods. The material of the Kenai
was deposited on these older rocks, afterwards folded with all that
had gone before, and still later worn with them by erosion to an
undulating, more or less level, surface. Recent elevations and de-
pressions have been many and have left their traces on the terraced
slopes of many valleys and in accumulations of deposits, like those of
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the Yukon silts, which have not been touched upon in this descrip-
tion. There was a time, too, when volcanic dust.from some distant
source to the southward was deposited in a thin layer over large areas.
of the Fortymile region, where it occurs just beneath the surface as
a deposit similar in appearance to quicklime.

FOSSILS.

The following report was prepared by Doctor Knowlton on the
material collected from the various localities visited by the party:

Fossil plants obtwined by L. M. Prindle from wvarious locelities during the
season of 1908.
[By F. H. Knowlton.]
3AP 224, Irene Gulch, Chicken Creek: Fragments of stems, indeterminable.
3AP 2244, MecDowell claim, Chicken Creek: Equisetum sp.
3ATP 237. Mouth of creek, 1 mile west of Chicken: Black carbonaceous shale
with minute plant fragments, indeterminable. '
SAP 251, Chicken Creek: Fragmenis of dlcotyledom possibly Corylus Mac-
Quarrii, but uncertain.
3AP 330. Wolf Creek: Taxodium dubium? Heer; Populus sp.
3AP 336. Branch of Wolf Creek: Iopulus, cf. P. Richardsoni Heer; dicotyle-
donous fragments. '
3AP 337. Branch of Wolf Creek: Only fragments of stems and bark.
* 3AP 348. Bryant Creeck: Sequoia Langsdorfii (Brgt.) Heer; Taxodium dub-
inm? Heer; Populus arctica? Heer; Populus Richardsoni? Heer ;
Corylus MacQuarrii (Forbes) Heer; Quercus platania Heer;
Betula prisca? Ett. :
3AP 349. Bryant Creek: Sequoia Langsdorfii (Brgt.) Heer; Corylus Mac-
Quarrii (IForbes) Heer; Populus arctica IHeer; Populus Richard-
soni? Heer; Juglans nigella? Heer.
3AP 350. Bryant Creek: Sequoia Langsdorfii (Brgt.) Heel" Equisetum sp.;
Populus latior Heer; TPopulus Hookeri Heer; IFagus Deucalionis
. Unger; Quercus furcinervis (Ross M.) Unger; Juglans sp.? )
3AP 355. Mogul Creek: Seéquoia ‘brevifolia? Heer; Corylus MacQuarrii
- (Forbes) Heer; Populus sp.?
3AP 432. Mission Creek, 2 miles above junction with D\celsmr‘ Corylus Mac-
Quarrii (Forbes) Heer; Betula prisca Ett.; Fagus Deucalionis
Unger.
Listing the species from all the localities, we have the following :
Full list of species collected.

Sequoia Langsdorfii. _Corylus MacQuarrii,
Sequoia brevifolia. : Quercus furcinervis. -
Taxodium dubium. : Quercus platania.
Populus arctica. ’ Fagus Deucalionis.
Populus latior. Betula prisca.
'Populus Richardsoni. Juglans nigella.

Populus Hooker
Takmg well mto account the fact that not all of the above species are deter-
mined with absolute certainty, it is nevertheless perfectly clear that all are of
the same age, and I do not hesitate to say that this is Arctic Miocene.¢ Not
a trace of the Cretaceous element appears. :

4 This flora was first desci‘ibed as the Arctic Miocene. Subsequent investigations have
shown that it is of Eocene age, but the old name is still retained.—L. M. Prindle.
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GOLD PLACERS.

FORTYMILE REGION.
FORTYMILE AREA.

Since the discovery of gold on Fortymile Creek, in 1886, pros-
pectors have -devoted much attention to its basin. The most im-
portant creeks at present are Wade, Walker Fork, Chicken,.and
Franklin, while some work is being done on the Fortymile itself,
Napoleon Creek, the tributaries of Canyon Creek, and on North Fork
of Fortymile. Prospecting is in progress in many places and still
results occasionally in discoveries of economic importance.

Wade Creek.—The basin of Wade Creek, which is reached by trail
from the mouth of Steele Creek, lies about 10 miles south of the
Fortymile, and embraces about 50 square miles (map, P1. VII). The
creek, which is about 12 miles long, heads in Steele Dome, 3,750 feet
high, and flows in a nearly straight southwesterly direction, entering
Walker Fork a few miles above its mouth. There is a fall of about
600 feet from the upper limit of placer mining to the mouth—a dis-
tance of about 8 miles. The valley is sunk to a depth of about 1,500
feet within the plateau, and is narrow and V -shaped in its upper por-
tion; lower down it gradually widens, finally merging into the valley
of Walker Fork, where the stream follows a meandering course over
the surface of a broad flat. The spurs from the northwest descend

- somewhat more gradually toward the stream than those from the

opposite side, and the cross section of the valley is thus somewhat
unsymmetrical. The general characteristics are shown in Pl. VI, B.
The tributaries are short and flow in narrow V-shaped valleys. In
dry seasons the demand for water far exceeds the supply, and much of
the mining is brought to a standstill.

There is considerable timber on the northwest slopes of the valley,
and a light growth of spruce on the southeast. The valley floor is
(»enemlly coveled with willows, but in the wider portion, toward
Walker Fork, is well timbered with spruce and aspen. Dawson is
the main source of supply, and most of the freighting is done during
the winter.

The bed rock in which the Valley of Wade Creek has been in-
cised includes séveral varieties of schist and some ferruginous, thin-
bedded limestone, which is apparently interbedded with the schist.
Mica-schist and hornblende-schist are the most common rocks. Their
attitude is variable, but the general strike is northeast, about parallel
with the creek, and the dip of the schistosity varies from nearly hori-
zontal to 50° or more to the southeast, while a prominent system of
joints strikes N. 30° W. The schists are often contorted and the
structure is probably complex. A small dike of basalt, with a strike
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of N. 60° E., was observed about a mile above Robinson Creek.
Quartz veins are common in the schist and seem more abundant
toward the head of the creek. Both bed rock and quartz veins con-
tain in places considerable pyrite. '

The gravels vary from 1 foot to 3 or more feet in thickness and are
composed of the rocks that are found outcropping in the valley and
along its slopes, no foreign material being observed. The proportion
of vein quartz issmall. The fragments are more or less angular, owing
to the schistose and jointed structure of the bed rock, are little worn,
and are generally less than a foot in diameter. They are found across
the entire width of the valley and on the low bench-like termination
of the spurs, perhaps 10 to 20 feet above the valley floor. The gravels
are covered with a layer of muck up to 20 feet in thickness.

It is Said that gold was discovered on this creek by Jack Wade
about 1895. Rim prospects were found in the fall of 1898. The gold
is rarely found more than 1} feet above the bed rock in the gravels.
Most of it is on bed rock and extends into it in crevices and along
joint planes to a depth, in places, of 4 feet. It occurs rather irregu-
larly, and the creek has the reputation of being spotted. Good pay
was first struck on the rim at the terminations of the spurs on either
side, and these became the favorite localities for work. The pay there
is more accessible and found frequently in greater quantities than on
the valley floor. '

As much of the gold occurs as nuggets, which are irregularly dis-
tributed, it is difficult to form an idea of the average value of the
ground. It is said to average about $100 to the box length of 12 by
12 feet, but some ground has yielded, by the winter’s work, from 50
cents to $3 per cubic yard, including everything from surface to bed
rock. ' :
Mouch of the gold is picked up during the work, and many nuggets
have been found. One was found during the winter of 1900 worth
$216; and-in January, 1903, one was picked up which measured
4% by 13 by 1% inches and was worth $558. A week later another
was found worth. $437.85 in gold, valued at $17 to the ounce. The
nuggets are well smoothed, of a bright yellow color, contain very
little quartz, and are often convex on .one side and more or less flat
and irregular on the other. Some of the prospectors had observed
that the nuggets found by them were generally rougher on the
side lying next to bed rock. The larger nuggets have been found
in the part of the valley which is about midway between the source
and the mouth. The gold occurs generally as small flat pieces, and a
large portion of that from the head of the creek is rusty. The
little gold found in prospecting the side gulches differs in character
from that in the main creek in that it is very rough and somewhat
rusty. Very little fine gold is found, and the ‘proportion of black
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sand is small. Barite is abundant, and its rounded pebbles are a
characteristic associate of the (ro]d Black, shiny, rounded gralns
of hematite are also found.

The fact that no foreign wash was observed makes 1t probable that
the gold has been derlved directly from the dr: alnage area of the creek
itself. Many quartz seams and stringers occur in the schists, some of
them of considerable thickness, but the quartz is not sufficient in
quantity to make the proportion in the gravels a very large one.
Pieces of gold with quartz attached are common. Both the schists
.and the quartz-contain pyrite. One quartz vein occurring in the
upper portion of the creek was found by assay for the Survey by
E. E. Burlingame & Co., Denver, Colo., to carry 0.06 of an ounce of
gold to the ton. It would seem from the information available that
the gold has probably been derived from quartz veins and stringers

in the schists and possibly also from mineralized areas in the schists
themselves.

The mining developments are scattered along about 5 mlles of the
creek, commencing at a point about 4 miles above the mouth and
extending toward the source. Claims are generally one-fourth of a
mile lengthwise of the creek. There are two Discovery claims, and
claims have been staked from each in both directions. The gold is
. mined by drifting, by hydraulic methods, and by open cuts.

“Where the ground is deep and frozen some method of thawing is
necessary. The most primitive way is by the wood fire. Hot water
and hot rocks are sometimes used, either alone or in combination, but
the most effective method is that of the steam thawer.  The appa-
ratus consists generally of a small boiler for the generation of steam,
_ pipes for its transmission, and points. The latter are pipes, 4 feet
or more in length, for driving into the frozen ground. They are
connected near the one end with the steam pipe and provided at the
pointed end with one or more small apertures, through which the
steam rushes with greatly increased penetrative force, like water
from the nozzle of an ordinary hose. They are placed against the
frozen ground and driven in as fast as the ground becomes thawed.
The quantity of steam can be easily regulated, and successful results
on sinking and drifting depend largely on experience and good judg-
ment in the use of the steam. Too much steam is liable to thaw the
walls or roof of a drift to an undesirable extent and cause “ slough-
ing,” or falling in of the walls, with the consequent necessity of
handling much more dirt than is necessary.

The drlftlng method .is employed on Wade Creek mostly during
the winter, the dump being washed out in the spring. On several
of the claimé the hydraulic method was in use in a small way. PL
VIIL, A, shows a claim being stripped of muck by this method.
Ditches have been built up to about a mile in length, and when used
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in connection with canvas hose give sufficient head to strip the muck
from the surface of the gravel, so that it can be reached and shov-
eled directly into the sluice boxes. The open-cut method is being
introduced. For this the grade of the creek necessitates a bed-rock
drain 700 feet or more in length. The muck, perhaps 7 feet thick, is
stripped by ground sluicing and the gravel shoveled in.

As much of the best ground has been worked out, development is
being carried laterally to the benches, which may furnish consider-
able gold. The difficulty, however, is to get sufficient water, the sea-
son of 1903 being a particularly bad one in this respect. The output,
for the year 1902-3 was generally supposed to be about $50,000, and
the expense of working probably absorbed from 40 to 50 per cent of
this amount. About 50 men were at work on the creek, and wages
were $5 and board. .

Walker Fork and necghboring localities—The area of economic
interest on Walker Fork is in the far southeast corner of the Forty-
mile quadrangle (Pl. VII) and extends from the boundary nearly to
Cherry Creek, a distance of about 4 miles. It is reached from Wade
Creek by a good trail of about 14 miles along the ridge, and also from
points on the Canadian side, whence the supplies are generally
obtained.

The headwaters of Walker Fork are small streams having their
sources in the divide about a mile within Canadian territory.
Poker and Davis creeks, which are the most important of these
small streams, have narrow V shaped valleys. Poker Creek flows
directly west, about 1 mile of its short valley being on the Ameri-
can side. Davis Creek flows southwest in a similar valley and joins
Walker Fork about one-fourth of a mile below Poker; .it heads
just beyond the boundary, about 13 miles of its valley being on the
American side. Both were described by Goodrich in Spurr’s report.

The course of Walker Fork below Davis is westerly, with a fall of
about 100 feet to the mile. - The valley is bounded on the north by a
dome 3,380 feet high and to the south by a spur which descends
gradually from an altitude of over 4,000 feet and terminates just
south of the creek in a benched surface 400 feet high. The valley is
about 2,000 feet above sea level and is unsymmetrical in cross sec-
tion. Across the valley to the north the rise to the plateau level of
about 3,000 feet is gradual and there is a bench corresponding to the
one on the south. The slopes are covered with a light growth of
small spruce, and the valley floor in places has produced timber of
sufficient size for mining purposes.

The bed rock, similar to that of Wade Creek, includes quartzite-
schists, graphitic schists, and garnet-hornblende-schists. Strikes

e Spurr, J. E., Geology of the Yukon gold district: Eighteenth Ann. Rept. U. S. Geol.
Survey, pt. 3, pp. 326-331,
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were observed varying from 50° to 80° to the northeast, and the rocks
have been closely folded.. Quartz seams are common.

The material on bed rock varies from 4 to 12 feet in thickness and
includes muck, sand, gravel, and sometimes clay. In places there
is no muck on the gravels, and rarely no gravels are found under the
" muck.: The average thickness of the gravels is about 6 feet, gener-
ally exceeds 4 feet, and the maximum is 10 fect. A small amount
of clay is sometimes found between the gravels and bed rock. Occa-
sionally rounded quartz bowlders a foot or more in diameter are
found, but the greatest proportion is composed of angular schist
fragments of small size.

The thickness of the gravels increases gradually downsnemm and
from year to year it has been found profitable to work those of
greater depth. Unlike Wade Creek, the gold is found not only on

the-bed rock, but in the gravels above bed rock through a distance
oftentimes of 2 feet or more. 1In the bed vock it is found to a depth of
13 feet. The pay streak has been worked in places over a width of
50 feet, but on the outer limits it contains small values. Ground
has been worked, ranging in values to over $2 per cubic yard, and is
sald to run from $50 to $100 to the box length. The gold is found
in pieces worth as high as $20, but the general run consists of small,
flat pieces. Toward the head of the creek it is frequently black.
Its origin is supposed to be in the small quartz stringers in the
schist, which have sometimes been found to carry gold.
"~ As the drainage area is small a dry season quickly affects the water
supply, thus making the output of the creek, especially that of the
upper portion, largely dependent on climatic conditions. The richest
gravels on these creeks have apparently been worked out, but there
is some ground left which could probably be made to pay if water
were available. On Walker Fork several outfits have been doing
fairly well during the past few years on ground that was not worked
in the early days, and the present annual production is probably
about $20,000 to $25,000.

Most mining has been carried on by the open-cut method. For
this it has been found necessary, on account of the low grade of the
. stream, to construct bed-rock drains 400 to 1,000 feet in length. A
horse scraper was in use on one claim to clear away the tailings, and
on another a steam engine was in operation, running a‘scraper and
a bucket conveyor to elevate the dirt to the sluice boxes, handling
effectively 400 to 500 scrapers of dirt a day (Pl. VIII, B).

In July, 1903, about 40 men were working on Walker Fork and its
tributaries, and wages were $4 a day with board.

The country south from Walker Fork on the headwaters of Cherry
Creek is being prospected. The bed rock and gravels of this area
are similar in character to those found on Walker Fork. At the
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junction of Owl and Crow creeks a little work had been done and some
- pay found, but the developments are not sufficient to give any indica-
tion as to the values of the ground.

Tributaries of Canyon Creck.—Some mining is being done north of
Walker Fork over the divide on tributaries of Canyon Creek. Squaw
Gulch is the most important tributary, and is easily reached by fol-
lowing the spur between Baby and Woods creeks. Tt heads in the
dlmde opposite Wade Creek, and its tributaries have their source
within a mile of those of the latter. In the lower 4 miles of its
course it flows in a northeasterly direction and joins Canyon Creek
about 6 miles above its mouth. It is a small stream with a fall of
perhaps 150 feet to the mile. Its valley is narrow and V-shaped, and
is sunk 1,500 feet below.the level of the spurs on either side. The
" bed rock is marble, schist, and quartzite, which strike N. 45° W. and
dip 30° to the northeast, and are cut occasionally by small granitic
dikes.

The gravels are of the same types as the bed rock, and the propor-

tion of bowlders is large, especially toward the mouth of the creek.
"The depth of gravel varies from 3 to 10 feet, the average being about
8 feet. Gold is found in about 1% feec of gravel over widths up to 50
feet. It occurs as small flat pieces, often containing a considerable
admixture of thin, flaky gold; but coarse pieces are common and
specimens work $43 have been found. The best values thus far have
averaged about $2 to the cubic yard, and the creek has produced a
few thousand dollars. Considerable ditching has been done and
dams have been built, but only a few men were on the creek in July.
The flow, like that of other streams having small drainage areas, is
closely dependent on climatic conditions and 18 1mmed1ate]y aﬁ'ecfed
oy drought.

Franlklin Creele—This creek and the conditions obtaining in 1897
were described by Goodrich-in Spurr’s report,® already referred to.
Its mouth is at the end of the ridge trail from Steele Creek to South
Fork of Fortymile, and is also on the Eagle-Valdes mail route. A
small collection of cabins, picturesquely located on the small flat at
the mouth, is known as Franklin and 1ncludes a post-office and road
house.

Gold was discovered on this creek in 1886, and the early days arc
said to have been full of interest. One man’s grub list in 1890 for
two months consisted of 1 sack of flour and 5 pounds each of beans,
rice, dried apples, and tea; the daily pancake was cut in three pieces,
one for each meal. The gold was easy to mine and more easily spent
on the little flat at the mouth of the creek, which was then crowded
with miners, and passed quickly through many hands.

@ Spurr, J. E., Geology of the Yukon gold district: Eighteenth Ann. Rept. U. S. Geol.
Survey, pt. 8, 1898, pp. 332-335.
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The creck, which is a short one, about 8 miles in length, flows in
an casterly direction and joins South Fork about 10 miles south
of the junction. The valley of the upper portion is comparatively
open, that of the lower portion is narrow and V-shaped, with précipi-
tous slopes; the stream bottom has a width of only about 50 feet.
The bed rock includes micaceous, garnetiferous, and hornblendic
schists, and crystalline limestone, which strike nearly east and west
and have a southerly dip; they show much crumpling locally, and
have been closely folded. The schists were found to be cut in places
by acidic granitic dikes. :

The gravels are composed of more or less angular fragments of
schist, crystalline limestone, granite, dark heavy rounded pieces of
basalt, and heavy brown and green masses composed of garnet, epi-
dote, and quartz often with.considerable pyrite. The depth to bed
rock varies from 2 to 30 feet, with an average of 8 to 10 feet. Pay is
" found mostly near bed rock and across the entire width of the creek
bottom, and there is said to have been considerable ground which con-
tained as high as $5 to the cubic yard. The ground worked recently
has varied from about $30 to $150 to the square box length of 12 by 12
feet, which means a maximum value of about $3 per cubic yard.
There has been much variation in the size of the gold. Two of the
largest nuggets found in the creek were worth $239 and $500. The
general run of gold at present rarely includes nuggets worth above $30.

The depth to bed rock on the bar at the mouth of the Franklin is
about 3 feet; the gold there is found mostly. on bed rock and to a
depth of 2 feet Wlthm it. The average value is about $1 to the square
foot of bed rock. There is no e\’ldence that the gold on Franklin
Creek has'had other than a local origin. Pieces are often found with
quartz attached, and an assay for 'the Survey, by L. E. Burlingame &
Co., of a quartz fragment containing considerable pyrite yielded 0.16
of an ounce of gold and 0.16 of an ounce of silver to the ton. The
average annual production at present is about $8,000.

Some winter drifting has been done on Franklin Creek, and in
19034 the bar at the mouth was worked with a steam-thawing appa-
ratus, but most of the ground is better adapted for summer work,
There are generally about twenty days of good water for sluicing
and sixty days for shoveling in; this may continue to about Sep-
tember 20.  The creek affords another illustration of the depend-
ence of a small drainage area on abundant rain. for satisfactory
results. On July 4, 1903, there was only a small stream of water
trickling through the gravel and standing here and there in discon-
nected pools; little work had been done since the middle of June.
In one summer operations were entirely suspended from July 4 to
August 15, while in 1902 conditions were favorable for work through-
out the entire season,
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Chicken Creel;.—As one climbs the ridge south of Franklin a view
is obtained far to the south with the peak of Fairplay in the back-
ground and the Kechumstuk Hills off to the west. (See map, PL
VII.) In the foreground is the open valley of Chicken Creek,
limited on the north by a rugged mass 3,400 feet in height, which occu-
pies the right angle where South Fork bends to the west, and on the -
west by a broad flat spur between Chicken Creek and Mosquito Fork,
which rises gradually to a level of about 2,000 feet, forming a striking
feature in the landscape. In the middle distance Mosquito Fork
crosses the region in an easterly direction and Denison Fork is seen
coming in from the south. The valleys of all three streams are
benched. The drainage area of Chicken Creek includes about 20
square miles of a fan-shaped area, which is only about 5 miles in
length in a north-and-south direction. The tributaries converge from
then sources in the -divide between it and Franklin, thus giving an
amphitheatral form to the upper valley. Below the last tr 1buta,ry the
creek has a length of only about 13 miles. It is a small one, flows in a
southerly direction, and in the lower portion of its course has a fall of
less than 80 fect to the mile. Of the tributaries, which flow in narrow
valleys, the Stonehouse and Myers Fork are the most important. The
valley of the main stream has a flat on the west which rises gradually
until, at a distance of several hundred feet from the stream, it meets
the foot of the broad, low spur west of Chicken Creek. This flat, as
seen from the ridge between Chicken and Franklin creeks in July,
1900, was flecked with tents and cabins and presented an appearance
of much activity. Toward the south it merges into the broad, grass-
covered meadows of Mosquito Fork, where moose are said to have been
abundant in the early days. The ridge to the east of the Chicken
shows a rather well-defined benching in the vicinity of Mosquito Fork.
About a mile east of the Chicken and 275 feet above it there heads a
small stream known as the Lost Chicken, which flows southeasterly to
Mosquito Fork.

The distance from Franklin to Chicken Creek is about 5 miles.
There is a trail which ascends the divide from a point on South Fork
just below the mouth of Franklin Creek, and another by way of
Franklin and Tin Kettle creeks.

Supplies are brought by freight boats up Fortymile Creek, South
Fork, and Mosquito Fork to the motith of Chicken Creek. There is,
however, but little freighting done in summer.

There is an interesting variety of rocks in the valley of Chicken
Creek. The igneous Locke may be roughly divided into members of
the granite-diorite families, dark hornblende rocks (partly of tuffa-
ceous origin, cut by dikes of the former group), and fresh olivine-
basalt. The other rocks include dark shales, much jointed and broken
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and containing quartz and calcite seams, and a formation consisting
of sandstone, sandy shales, and coal beds.

The ridge between Franklin and Chicken Creeks is composed of
granular and porphyritic representatives of types ranging from

hornblende- granite to quartz-diorite, those related to the latter type-

being the more common. These rocks also form the canyon wall of
Mosquito Fork about 2 miles west of the Chicken, and occur again
on the ridge between Chicken and Lost Chicken creeks. The green-
stone and related rocks, largely of tuffaceous origin, form the high
ridge east of the Chicken and are cut by dikes of the preceding types.
Olivine-basalt occurs on Myers Fork, on the lower portion of Stone-

house Creek, and on the east side of the Chicken about a mile below -

the Stonehouse. It apparently extends over the entire area west-
ward from this latter point to the dioritic rocks on Mosquito Fork.

Dark jointed shales with quartz and calcite seams overlie the por--

phyry east of Stonehouse Creek and are of interest because gold has
been found in them. Sandstone, sandy shale, and coal beds occur at
several localities on Chicken Creek, and coal is sometimes the bed
rock on which the gold is found. The sandstone, the ferruginous
nodules which it contains, and the sandy shales all contain badly pre-
served plant remains, and the formation is correlated provisionally
with similar occurrences near Eagle which belong to the Kenai
formation.

The stream gravels, so far as known, lie on a bed rock of basalt,
sandstone, or coal. They include representatives of the different
kinds of bed rock occurring in the neighboring hills. There is a large
proportion of greenstone and much olivine basalt; granular and por-
phyritic varieties of the granodiorite type are abundant, and there
is some quartz, slate, sandstone, coal, and ferruginous nodules often
containing fragments of dicotyledonous leaves. Pieces of marble and
schist indicate the occurrence of a formation like that of Franklin
Creek somewhere within the valley. The depth to bed rock in the
main valley varies generally from 6 to 45 feet. A layer of muck 22
feet thick covers the gravels, often forming more than half the entire
deposit on bed rock. The gravels vary from 6 to 20 feet in thick-
ness and are found mostly on the west side of the stream to a distance
of nearly 1,000 feet from it. They vary in size up to a foot or more
in diameter, and in the lower portion contain considerable clay, which
often acts as a gold robber by balling up in the sluice boxes.

The pay is found mostly on bed rock, but sometimes extends into it
and often above it, where it is found through 5 feet or more of the
gravel. Most of the work has been done on the west side at a consider-
able distance from the creek. Pay has been found to nearly the ex-
‘treme western limit of the gravel and over a width of 80 feet. The
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values vary from $50 to $175 to the box length, and a considerable
portion of the ground probably averages about $1 to the square foot.
The gold is different from that of -the other creeks. It is usually
rather fine, much of it is granular, and the color is generally dark.
Some of the gold is rather rough and is frequently found with quartz
attached. No large nuggets have been found.
The bench between Chicken and Lost Chicken creeks is about 275
feet above the valley. Ground was located at the head of the Lost
Chicken 1n 1901. Several holes were sunk along the creek and on the
~ bench, and in the last one pay was found at a depth of 33 feet. One
hole sunk in the west side of the bench near the top is interesting in
that sandstone with plant-bearing shales was found at a depth of 90
feet, overlain by loosely cemented gravels surmounted by 15 feet of
muck. In the fall of 1902 some drifting was done on a portion of the
ground, which averaged about $1 to the square foot. Near at hand
two shafts were sunk to bed rock, one 53 feet and the other 45 feet in
depth, and a dump obtained, which was estimated to contain from
$35,000 to $40,000. This.is shown in the accompanying photograph,
taken after $25,000 had already been washed from it (Pl IX, B).
The bed rock is of the same dioritic type as that already referred to
on Mosquito Fork. The 45-foot hole was sunk to bed rock through
23 feet of muck and 22 feet of gravel and the upper portion of the
decomposed bed rock was taken out along with the gravels. These
are the same in kind as the recent stream gravels, but are somewhat
finer and show more wear. The discovery of gold on this bench has
led to much activity in prospecting the benches throughout the region,
and considerable work was under way west of Chicken Creek on the
- high benches of Mosquito Fork.

Chwken Creek has a further interest in that two locahtles have
been found bearing on the origin of the gold. One of these is about
21 miles west of Chicken Creek on Mosquito Fork. At this point
on the north of Mosquito Fork there is a steep canyon wall composed
of a medium-grained greenish rock having about the composition of
a quartz-diorite. On the side of this canyon wall, about 200 feet
above the stream, occurs a mineralized zone, which has a thickness of
about 6 feet and a strike of about N. 25° W., in which weathering
has produced brilliant red and yellow colors. The rock within this
zone is mostly decomposed to a kaolin-like mass, containing abun-
dant fragments of quartz seams. This material pans fine flour gold.-
Assays of two specimens for the Survey by E. E. Burlingame & Co.,
Denver, gave for the one, in ounces per ton, gold 0.58 and silver 0.10;
for the other, gold 0.36, silver 0.10; or an average of the two of about
$9.70 in gold per ton. No drifting has been done and the specimens
were taken directly from the surface. The extent of the deposit was
still unknown, and as such values would not pay for working under
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present conditions the occurrence is of interest chiefly in pointing to
one possible source of the placer gold occurring on Chicken Creek.
This rock is the bed rock on the bench between the Chicken and the
Lost Chicken. A porphyry of about the same composition but very
different in appearance outcrops abundantly on the south side of the
divide between Chicken and Franklin creeks.

On the broad spur east of Stonehouse Creek, about 1 mile north of
the junction of the Stonehouse and the Chlcken and about 500 feet

- vertically above it, gold has been found in place in dark shales lying

on the nearly flat surface of the fine-grained, dark-colored porphyry
to which reference has just been made. At this locality a 10-foot
hole has been sunk and a crosscut of less depth run to a distance of
35 feet on the west side. In the bottom of the hole there is exposed
about 2 feet of the porphyritic rock, containing abundant corroded
quartz phenocrysts up to 3 mm. in diameter, and some larger ones of
plagioclase feldspar in a fine-grained, dark-gray groundmass contain-
ing some pyrite. This hard, tough rock is considerably jointed and
much discolored by iron rust along the joint planes. On top of it is a
10-inch layer of soft black material of the consistency of clay, suc-
ceeded by 5 to 6 feet of blackish shales, much jointed and having a

-general dip of 25° to the southwest, thus conforming with the surface

of the porphyry and that of the black layer. These shales contain
many calcite and some quartz seams, but these-are rarely more than 2

inches in thickness and do not extend into the black layer below them.

The quartz seams were found to contain considerable pyrite, and the
thinner calcite seams contain interesting specimens of gold, which
occurs in thin plates along planes in the calcite. The shales are cov-
ered with 2 to 3 feet of 5011

Twelve hundred feet southwest of thls locality a similar porphv-
ritic rock occurs, but here the rock is more cowrsely crystalline and
more like a dark-colored granite in appearance. It was covered with
a thin deposit of gravel resembling the bench gravels found at other
localities within the valley of Chicken Creek. The igneous rock
probably forms the main mass of this broad spur and is overlain
locally by the shales. The distribution of the shales and other pos-
sible occurrences of gold with them have not been determined. Shales
somewhat similar in character are cut by the ditch on the east just
above Stonehouse Creek, where they are covered by about 5 feet of
muck.

The locality above described has produced many beautiful speci-
mens of gold associated with calcite, and is of present interest chiefly
in pointing out another possible source of the placer gold. No work
has been done to show whether the shales have been uniformly
mineralized over considerable areas. If such were the case and con-

Bull. 251—05 M»—4
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ditions were favorable, they could be stripped from the underlying
rock. The water supply in this area is a very limited one.

On the main creek methods are in use adapted to the depth and
character of the ground, most of the work being done by the steam
thawer. Shafts are sunk to bed rock and drifting continued hori-
zontally to the limits of the pay streak, while the dirt is hoisted
to the surface in buckets, sometimes by hand windlass, but generally
by horsepower or steam hoist. A tripod is erected over the shaft
and the rope or cable from the bucket passed over a pulley at the
top of the tripod and thence by other pulleys to the source of power
(PL IX, 4). Horsepower is cheaper, and with it about 60 cubic
yards can be hoisted a day from a depth of 20 to 30 feet. One outfit,

- by the use of a 12-horsepower boiler steam thawing apparatus and

hoist, raised about 80 cubic yards in a day of ten hours from two

shafts 45 and 53 feet in depth.

It has been found cheaper to drift in the summer season, for the
cost of winter work is about 60 per cent of the output and of summer
work only about 40 per cent. The thawed dirt can be dumped im-
mediately into the sluice boxes and washed. There are several miles
of ditching to bring water from the various tributaries, but in a dry
season the supply is insufficient. In the first week of July, 1903, there
had been already three weeks of.dry weather and much of the work
was at a standstill. ’

At a few localities on Chicken Creek, Myers Fork, Stonehouse

Creek, and Irene Gulch, claims are worked by open cuts. Work can

commence May 1 and continue to September 20.

Three claims were being worked on the upper portion of Myers
Fork, where the bed rock is olivine-basalt and the gravels vary from
8 to 20 feet in thickness. About 24 feet of gravels are washed, but
most of the gold occurs on bed rock. It is coarser than that on the
Chicken and runs from $80 to $100 to the box length.

On the Stonehouse, where a few men were working, the depth to
bed rock is about 14 feet, and pay is found through 8 to 4 feet of
gravel. On the rim to the east of the Stonehouse the depth varies up

- to a maximum of about 12 feet. The gold found here is rough and

dark colored and may have been derived from the shales cut by
the ditch just above this locality that are similar to those in which
gold has been found in place one-fourth mile farther east. Irene
Gulch enters the Stonehouse from the east. It is very short, hardly
more than a sag in the slopes of the main valley, but is interesting in
that it also heads in the shale area. The bed rock in the lower por-
tion is sandstone containing nodules with plant remains. Water is

brought by a ditch 2,800 feet in length from the upper valley of the
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Stonehouse. Little could be done last season on account of the low
water. .
* The production from Chicken Creek and the benches during the
season of 1903 was about $100,000. In July about 80 men were work-
ing; earlier in the season there had been perhaps twice that number.
North Fork of Fortymile—North Fork meanders in a narrow
rock-cut canyon about 600 feet below the floor of the old valley. The
upstream part and the downstream part of a meander are frequently
brought close together and are sometimes separated by only a narrow
ridge of rock. In a river like the Mississippi cut-offs are often
formed at high water in such portions of the stream, but in a stream
like North Fork, deeply sunk within hard rock, a cut-off can be
formed by natural processes only when the stream wears away the
narrow rock barrier. About 20 miles up North Fork from the junc-
tion the two parts of a meander were separated from each other by a
sharp ridge of rock over 100 feet high and only 100 feet wide at the
base, while the distance around by stream was 23 miles. This locality,
which 1§ known as the ¢ Kink,” lies a few miles west of the area shown
on the map (Pl VII). It was a comparatively easy matter to blast
away the rock barrier, and thus form an artificial cut-off which drained .
the “ Kink,” with the exception of a few standing pools of water. The
original width of the cut-off was only about 15 feet, and at first only a
small quantity of water flowed through it, but after a few hours the
main body rushed through and soon worked out a channel over 40 feet
wide. The low gradient in the 23 miles around is now concentrated in
a fall of about 17 feet in two portions, an upper one of about 15 feet
and a lower one of about 2 feet. There 1s a deep hole below the falls
where grayling swim in great numbers, unable to travel upstream by
the customary route or to jump the falls, It is said, however, that the
rock is rapidly wearing away, and that even now an occasional fish
can make his way to the upper river. A view downstream through
the cut-off and another showing the drained bed of the river are
shown in PL. X, 4 and B. :
-The bed rock at the cut-oft is quartz-biotite-garnet-schist, with a
northwest strike and a northeast dip of 45°. Half a mile to the
west occur large outcrops of thin-bedded and massive crystalline
limestones with a similar strike and dip. These outcrop on the east
side of the hill to the west of North Fork, and the schists occur
again on Hutchinson Creek at the saw mill. The same formation of .
schists and limestones, which is found for several miles to the north
and south of North Fork, is a continuation of the formation occurring
on the lower Fortymile at Bonanza Bar, Franklin Creek, Wade Creek,
and other gold-producing areas. About half a mile above the Kink
the schists are cut by a dike of olivine-basalt about 100 feet thick, and

¢
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500 feet farther up by another dike of the same rock. The stream
gravels are derived largely from the metamorphic formation, but in-
clude also a considerable proportion of granodiorite and some basalt.
Tt is proposed to work the gravels in the drained portion of the river
bed, which is about 200 feet wide, by a steam dredge during the season
of 1904. The gravels along the side of the channel are 7 feet thick and
are covered with about 8 feet of sand and muck, while those of the
lower benches vary in thickness from 10 to 20 feet. Considerable
work has been done here, but it is not known whether the average
values of the gravels have been found sufficient to justify their exploi-
tation. '

Other localities—There has been some prospecting in upper Hutch-
inson Valley. Two men working on Confederate Creek, just above
the mouth of Humbug Pup, report about 6 feet of gravel on a bed rock
of schist. Some prospecting was in progress on Montana Creek, at
the mouth of which good results are said to have been obtained in
1902. So far as seen the bed rock throughout the valley belongs to
the schist-limestone formation, cut. occasmnally by granitic and ba-
saltic dikes.

Napoleon Creek was not visited, but is said to carry good values.
It has been extensively exploited in the past though little except
representation work was done during 1903.

A few men were found working on the bars of Fortymile between
Steele Creek and Bonanza Bar. The rocks along this portion of the
river are closely folded hornblende, mica, garnetiferous and quartzite
schists, interbedded with bluish erystalline limestone, with a uniform
strike about east and west.

Nugget Gulch, a small tributary of Fortymile, has its source in a

donie 3,320 feet in height, about 4 miles north of the river. It flows
in a southerly direction through a narrow V-shaped valley, and enters
Fortymile about 2 miles below Steele Creek. This creek is said to
have produced considerable gold in the early days, but in June, 1903,
no one was found working on it. The schist-limestone formation
outcrops frequently in the bed of the creek and on the sides of the
canyon, with a northerly upstream dip. The quartzite-schists often
show crumpling and even -brecciation of the different layers. A
large mass of basic igneous rock related to gabbro occurs at the head
of the creek. The gravels include varieties of schist, limestone, vein
quartz, and pieces of the dark-green igneous rock. The creek has
been worked for a mile above the mouth, over a width of about 30
feet.

Gravels occur on the benches in the vicinity. of the Fortymile, and
as the gulch diggings become worked out attention is being directed

2 No work was done here during the season of 1904 and the locality at present is
chiefly of pbysiographic interest.
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to these possible sources of gold. The stréam which formerly occu-
pied the old valley of the Fortymile had its meanders and’deposited .
its gravels in about the same ‘way as the stream is now doing at a
level from 500 to 600 feet lower. As in the present valley only a few
localities are found where pay occurs in quantities of economic
importance, so in this older, larger valley there were also some locali-
ties more favorable than others for the deposition of gold. In pros-
pecting these gravels, then, the form of the old valley, the probable
position of the stream within it, its relations to the bed rock, and the
lateral spurs and the probable location of the old bars should be
carefully studied. The old conditions should be restored so far as
possible in the mind of the prospector, and those localities selected
for prospecting which seem to have presented in the older time the
best conditions for the concentration of the gold.

Miller Creek is a small branch of Dome Creek about 21 miles in
length, which has its source in the divide between Dome and McKin-
ley, and flows in a southerly direction through a comparatively open
valley, bounded on either side by the broad spurs which slope gradu-
ally from the divide to Dome Creek. Gold was discovered here in
1893 by men who packed in their supplies from Nugget Gulch. The
bed rock belongs to the schist formation and most of the gravel is
schist. Pieces are found up to a foot or more in diameter, and a few
well-rounded bowlders of quartz of somewhat larger size occur.
There are about 8 feet of gravel covered by a variable thickness of
muck and moss. The pay, which occurs near the bed rock, in about
10 inches of dirt, over a width of about 20 feet, is said to be mostly
coarse and rough, but to include also some smooth pieces. No gold
has been found in the other tributaries of the Dome or in the Dome
itself, except just below the mouth of Miller Creek, where good pay
was found. The locality is interesting in showing an isolated occur-
rence of gold in a region where there are large areas of similar bed
rock.

EAGLE AREA.

American Creecle—At present the most important gold-producing
area in the vicinity of Eagle is that of American Creek and its tribu-
tary, Discovery Fork. American Creek heads in the divide, about 16
miles southwest of Eagle, flows in an irregular northeasterly course,
and enters Mission Creek about a mile above its mouth. From the
divide at the source to the mouth there is a fall of more than 3,000
feet. Discovery Fork is formed by the union of several small tributa-
ries, flows in a northerly direction, and joins American Creek within
the headwater ares. The main stream and tributaries flow, with a
swift current, in narrow V-shaped valleys, deep within the inclosing
ridges, as shown in P1. XTI, 4.
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Graphitic schists, containing : abundant quartz seams, form a portion
of the bed rock about the headwatel s, and crystalline limestone out-
crops on the divide at the head of Discovery Fork. Schists similar to
those above described occur again on American Creek about a mile
above its junction with Discovery Fork. Below this point to Discov-
ery Fork and on the latter stream, the bed rock is most]v serpentine,
frequently cut by basic dikes.

Though American Creek has been worked for several years and
con51derable coarse gold found upon it, no preparations were made
to work the gravels on a large scale untll 1903, when a hydraulic
plant was installed at a point about 1 mile ‘Lbove Discovery Fork,
where there is an ill-defined bench on the west side. The gravels at
this locality are about 5 feet .thick, composed of schist and igneous
rocks. There are 3 feet of loose gravel called “chicken feed,” and 2
feet, of similar material with a large proportion of clay. Gold is
found throughout this lower deposit, but the best pay is next to bed
rock, some being also found in the bed rock itself to a depth of 2 feet.
Barite is a common associate of the gold.

The slope is a rather steep one, from the edge of which to the water
of the creek there is a fall of about 15 feet. A flume, 7,200 feet in
length, with a capacity of 1,200 inches, has been built from the upper
portion of American Creek, giving a head of 150 feet and furnishing
water intended to supply two hydraulic elevators. The capacity of the
plant was expected to be about 1,000 cubic yards of dirt in 2 day of
twenty-four hours, and the expense of working about 10 per Cent. Ab
the time of the writer’s visit the water was turned on the ground for
the first time. The plant is a very complete one for work and, if the
water supply can be depended upon, should accomplish good results.

It is shown in Pl XTI

Discovery Fork.—On Discovery I‘ork there are from 4 to 10 feet of
gravels lying on the serpentine bed rock, covered with as much as 12
feet of muck. The pay is mostly on bed rock and is rather coarse.
Values are found over a width of from 8 to nearly 30 feet. The creek
has produced perhaps $20,000. During the season of 1903 two outfits
were working on 1t.0

* SEVENTYMILE AREA.

Broken Neck Creek:—This creek is about 20 miles northwest of
Eagle. It is short, entering the Seventymile from the north just
above Mogul Creek, which enters from the south. Its valley is
bounded by precipitous walls several hundred feet high, and where

¢ The water supply was found insufficlent for the demands of the plant, and during
1904 modifications of the method were being tried to make a more effective use of the
available water. )

b During 1904 excellent results were secured by the use of an automatic dump gate.
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the stream leaves it to cross the flat to the Seventymile is only 120 feet
wide.. The bed rock 1s conglomerate, interbedded with shale contain-
ing many fossil leaves of Arctic Miocene (Eocene) age. The strike
is N. 60° W., and the dip 75° upstream to the north. The gravels
are composed of the pebbles found in the conglomerate, fragments of
the conglomerate itself, pieces of shale and sandstone, occasional
bowlders of quartzite a foot or more in diameter and unlike the pebbles
found in the conglomerate, and bowlders of conglomerate, which are
finer grained than that outcropping along the creek, are very compact,
and contain a larger proportion of chert pebbles. The creek has been
worked to a width of 100 feet at the mouth for about one-half mile
upstream. The pay streak is said to have been about 6 feet wide,
and the total production about $10,000. :

The falls—The falls are about 20 miles northwest of Fagle, on the

Seventymile. Below them the valley of the Seventymile is bounded by
conglomerate on both sides; above them for a few miles the river flows
close to the contact of the old metamorphic schist formation and the
conglomerate; at them the river is cutting the schists and has become
separated from the conglomerate by a hill of schist and impure lime-
stone 400 feet high. The falls are only about 9 feet in height. Just
below them the stream flows through schist walls 20 to 40 feet apart
and 20 feet high. The strike of the schistosity is about N. 75° L.;
the dip 25° to the northwest. Folding has been very close, asis shown
by the closely appressed minor plications, and the rocks have
been much jointed. On the south side of the stream, just above the
falls, there is a deposit of gravel on the schist 3 to 9 feet thick, covered
with a few feet of muck. At the point where work was in progress
the bank is about 10 feet high; a section from top to bottom showed
2 feet of moss and muck, 4 feet of fine gravel and sand, 1 foot of
muck and sand, and 3 to 4 feet of gravel. The gravels include con-
glomerate, schist, vein quartz, limestone, and considerable clay. Pay
1s said to be found all through the lower gravels.

Three men were working at this locality. A ditch 1} miles long
brings water from Washington Creek to a point on the opposite side

“of the Seventymile, across which it is carried in a canvas hose, 8%

inches in diameter, on a bridge 220 feet long and 30 feet high, to
another ditch 400 feet in length, whence it is used (Pl. XII, B).
During the night the water is run on the muck, sluicing it away, and
-thus preparing the ground for shoveling in.

Sowickson Creek.—This creek heads in the high ridge about 6 miles
south of Seventymile and enters the river about 2 miles west of the
fall. 1In this part of its course it runs close to the southern boundary
of the valley, leaving on the north a finely preserved flat a half mile
in width and 20 feet above the stream. Sonickson is a small creek,
flowing in a canyon whose slopes exhibit well-defined benching in the
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vicinity of the Seventymile. The bed rock at its mouth is a calcare-
ous and graphitic schist, with a strike N. 80° W. and a vertical
dip. Some work has been done near the mouth. The average depth
to bed rock is about 8 feet, and the mantle of sand and gravel is about
2 feet thick. ~ The gravels contain bowlders of schist, conglomerate,
greenstone, and granite. The gold occurs in thin pieces, which some-
times have quartz attached. At the time of examination little work
had been done for five weeks on account of low water. A

Barney Creck—DBarney is a small creek entering Seventymile from
the north, about 5 miles west of Sonickson Creek and 30 miles north-
west from Eagle. It is formed by two tributaries, one from the
north and the other from the east, and flows south about a half mile
through a very narrow canyon to the Seventymile. The bed rock
includes closely folded conglomerate and plant-bearing shales, as on
the Broken Neck. The strike is N. 65° W. and the dip varles from
55° south to vertical.

The gravels in the creek are 13 to 3 feet thick, composed of pebbles
from the conglomerate, pieces of the conglomerate, and bowlders of
vitreous quartzite up to 3 feet in diameter. The gold occurs in thin
plates up to one-fourth inch in diameter.

At a level about 50 feet above the mouth of the creek on the west
side of the stream, and also between the forks about one-half mile
upstream, is a deposit about 6 feet thick on the upturned edges of the
conglomerate. This deposit consists of 3 feet of gravel and 3 fect of
sand and muck. The gravels contain large quartzite bowlders, and
on the point between the creeks have been found to carry gold.

The fact that similar bench gravels occur on both Broken Neck and
Barney creeks indicates a considerable distribution of these gravels,
and the fact that gold has been found-in them at Barney Creek points
to them as a possible source of ‘the placer gold. The quartzite is en-
tirely massive, vitreous, with no.evidence of shearing or schistosity.
The nearest locality where similar rock was found in place is on the
ridge east of Glacier Mountain and north of Seward Creek. Farther
west the ridge south of the Seventymile contains many metamorphosed
quartzose sediments and granular intrusives. No evidence could be
obtained as to whether gold had ever been found in the conglomerates
themselves. The creek was first prospected in 1895, and is said to
have been a good producer in 1896.

Nugget Creek.—This creek is small, entering the Seventymile
about 10 miles above Barney Creek. The bed rock is a gneissoid
granite, and the gravels mostly of the same material, their average
thickness being about 4 feet. The gold occurs in plates up to one-
fourth of an inch in diameter, and has garnets associated with it.
The quantity of black sand is very small. Pay is found over a
width of 20 feet from rim to rim and for a length of about four

\
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claims. Two men were working on the ucek, but could do little on
account of the low water.

Flume Creel.—This creek enters Seventymile from the south about
45 miles by trail from Eagle. Tt heads several miles back in the hills
and flows in a V-shaped valley, wh'ch about a mile from the mouth
becomes very narrow and is bounded by precipitous walls. About a
half mile above the mouth the walls begin .to recede from .he stream,
and at the mouth there is a flat about 800 feet 1 width. A quarter
of a mile upstream this is bounded on the west by the face of a rock-
cut bench, which lies about 20 feet.higher than the creek and has a
very even surface mantled with a few feet of gravel.

The bed rock for about a mile above the mouth is greenstone and
serpentine. Basic dikes are common. Above this formation are the
metamorphic schists. The gravels at this point are mostly schist, but

include a considerable proportion of large quartzite bowlders, green-
stone, vein quartz, crystalline limestone, black chert conglomerate,
and a rock which resembles granite, but is more’closely related to a
quartz-diorite. The rock is said to occur abundantly at the head of
. the stream. Flume Creek has been a favorite creek for prospecting.
Some coarse gold has been found, and nuggets of considerable value
have been reported. There are mineralized areas in the greenstone
formation, one of which, hardly a mile above the mouth, has been
somewhat prospected. At this place the rock contains many small
quartz stringers, intersecting at various angles, and considerable
pyrite. The oxidized zone, about 40 feet in width, can be traced
across the creek to the opposite wall of the canyon, and strlkes
about N. 25° W.

Benches—The extensive benching which the valley of the Seventy-
mile has undergone has been accompanied on the lower benches by the
deposition of gravels. Large bodies of these gravels occur, and have
been more or less prospected from time to time in the hope of finding
extensive deposits sufficiently rich to pay for working on a large
scale. Some work was in progress on them during 1903. Prospect-
ing requires much time and systematic work before the values of the
gravel can be determined.

In conclusion, it may be said that there are a few of the tributaries
of Seventymile that have produced good pay and are still producing a
small quantity of gold, and that there are extensive deposits of gravel
along the main stream, some of which are known to contain gold, but
none of which have had their distribution and values accurately
determined. Up to the present time apparently no results have been
obtained through the investigation of these gravels sufficient to jus:
tify their working on an extensive scale.

About 25 men were working on the Seventymile during the season
of 1903.
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_ SUMMARY.

The gold-producing localities of the Fortymile region are divided
geographically into three rather widely separated areas, the Forty-
mile area, the Eagle area, and the Seventymile area.

Through most of the Fortymile area the bed rock belongs to the
formation known as the Fortymile formation. It is composed of
various schists with interbedded crystalline limestone. All have been
closely folded, highly metamorphosed, and intruded by many kinds
of igneous rocks. Some of these were intruded so early in the history
of the region as to have also undergone metamorphism; others are
comparatively -fresh. Small quartz veins are numerous, and locally
the rocks have become mineralized and are a source of gold. The
occurrence on Chicken Creek is different. The bed rock is mostly

olivine-basalt and a formation of sandstone, coal, and:shale which .

probably belongs to the Kenai. The walls of the valley are olivine-

basalt, granular and porphyritic igneous rocks of types ranging from

hornblende-granite to quartz-diorite, and greenstones of the Ram-

part formation. As the rocks differ from those of the other localities,

so, too, there is a difference in the character of the gold, which is gen-
erally granular, of a dark color, and suggests a different origin. At’
two localities gold has been found in place. One of these is out-

side the valley of Chicken Creek, but in a dioritic rock which is found

abundantly within the valley; another is in a shale of uridetermined

age which ‘may possibly belong to the Rampart formation. The

placer gold on Chicken Creek may have been derived mostly, if not

entirely, from these two sources.

In the Eagle area the occurrence has not been traced to a source.
The bed rock of American Creek near the headwaters is schist and
greenstone. In the lower part of its course the creek flows mostly
through greenstones and serpentine. v

In the Seventymile area also the origin is indefinite. The creeks
from the north flow through conglomerate of the I{enai forma--
tion. No case.is known where gold has been found in place in the
conglomerate, but it has been found in a wash containing heavy
quartzite bowlders which occurs locally, overlying the conglomerate.
No such bowlders were found in the conglomerate, and the wash may
possibly have been derived from rather distant.sources.

The most interesting recent developments in the Fortymile region
are the discovery of gold in place on the Chicken, the working of the
high-bench gravels between the Chicken and the Lost Chicken, the

‘draining of North Fork by an artificial cut-off at the Kink prepara-

tory to working the ground on an extensive scale, and the installation
of a hydraulic plant on American Creek. The best results so far have
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been obtained between Chicken and Lost Chicken creeks. About 300
men were working in the region during 1903, and the production was
about $175,000.

"BIRCH CREEK REGION.
GENERAL STATEMENT.

The discovery of gold on the bars of Birch Creek attracted miners
from the Fortymile, and the later discoveries in_ the gravels of the
gulches established the importance of the region and led to its rapid
development.

The ramifying headwaters of Crooked ‘Creek occupy a fan-shaped
area within the edge of the hills to the south of its broad flat valley
(PL XIII). On its meandering way eastward to Birch Creek it
receives also two tributaries, the Boulder and the Deadwood, which

head a dozen miles or more to the southward and flow northeasterly
to the main stream in- parflll(,l courses about 3 miles apart. The
south side of the divide in which these streams head is drained by
North Fork of Birch Creek.
The creeks of economic importance on the north side of the divide
" are Deadwood, Mammoth, Mastodon, Independence, and Miller; on
the south side they are the Eagle and its tributary, Mastodon Fork.
These creeks were all visited by a survey party in 1896, and descrip-
tions of them by Spurr, Goodrich, and Schrader are to be found in
the report of the expedition. ’

CREEKS.

Deadwood Creele—This creek, which is about 20 miles long, heads
at an altitude of about 3,000 feet, and has a fall of over 2,000 feet
from source to mouth. It is divided into two portions, an upper one
about 12 miles long, where the stream flows through a rather narrow
valley bounded by gradually sloping spurs about 1,200 feet above it,
and a lower one about 8 miles long, where the individuality of the
valley is abruptly lost in that of Crooked Creek. The fall in the
valley portion is about 150 feet to the mile. The stream flat, which
attains a width of several hundred feet, is bounded on the east by
a rather steep slope, near which the stream flows through most of
its course. The west side of the valley shows a more or less well-
defined bench, which rises gradually from a level about 20 feet above
the stream toward a ridge which separates Deadwood and Boulder
creeks. Switch Creek, which is the most impmt‘lnt tributary, is
about 3 miles in length, flows in a narrowV -shaped valley and
joins the main creek about 3 miles above its emergence from the hills.

e Spurr, J. B, Geology of the Yukon gold district, Alaska: Bighteenth Ann. Rept.
U. S. Geol. Survey, pt. 3, 1898, pp. 342-355.
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. The bed rock in most of the valley varies from a rather massive,
blocky quartzite to a mica-schist. A structure observed at one
locality showed a strike N. 60° E. and a dip of 20° to 25°.to the
southeast. The rocks show evidence of minor folding and contain
numerous small quartz stringers. Intrusive granite is very promi-
nent in the region farther east, especially on Ketchum Creek, only a
few miles east of Deadwood Creek, where weathering has produced
very striking -pinnacled forms from this rock in the valley of the
creek itself. On Deadwood Creek it is not so conspicuous, but forms
the bed rock over a considerable portion of the creek. Dark-colored,
more basic rocks occasionally occur.
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