
THE BOffllFIELD ATO KANTISMA REGIONS.

By L. M. PKINDLB.

INTRODUCTION.

The northern foothills of the Alaska Range have been widely trav­ 
ersed by prospectors since the establishment of Fairbanks as a per­ 
manent supply point. In 1903 gold-placer mining commenced in the 
Bonnifield country, about 60 miles south of Fairbanks, and during
1906 the Kantishna region, about 150 miles southwest of Fairbanks 
and 30 miles north of Mount McKinley, was an area of considerable 
activity. These regions had produced, respectively, about $30,000 and 
$175,000 in placer gold. The writer and C. S. Blair, field assistant, 
were detailed to investigate the placers and also the deposits of 
lignitic coal of Cantwell River, which were visited by the Brooks 
party in 1902.

The sketch map (PI. IV), with the foot traverses of the party in 
the two regions added to the topographic map made by the Brooks 
party in 1902, shows the geographic relations. The two most promi­ 
nent geographic features of the entire area are the Alaska Range and 
the Tanana Flats.

The Alaska Range in this, part of Alaska trends round from the 
northeast toward the east and is composed of lofty alpine ridges, sur­ 
mounted here and there by beautiful peaks. Minor ridges flank the 
main range on the north and their outer members descend with more 
or less abruptness to the level of the Tanana Flats. All the drainage 
is to the Tanana. The main drainage lines are northward, trans­ 
verse to the ridges. Many of the upper valleys are gorged with 
glaciers and the lower valleys are a succession of narrow canyons 
interrupted by east-west valleys parallel to the ridges.

The Tanana Flats extend northward from the base of the foothills 
to Tanana River. They have a width in the area under considera­ 
tion of about 30 miles. They widen rapidly toward the west, as the 
river flows northwest and the mountains recede to the southwest, 
and form an impressive foreground to the mountains. The flats 
absorb small streams from the foothills and the surface is drained by 
swampy creeks, which cross them irregularly. The larger streams, a
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few miles after leaving the hills, meander sluggishly in no well- 
defined valleys and enter the Tanana with sloughlike inconspicuity. 
The surface is sparsely timbered with small, spruce, tamarack, birch, 
and aspen, with a larger growth near the major streams and along the 
base of the foothills. Swampy areas flecked with lakes are inter­ 
spersed with patches of birch where the ground is bare and dry, and 
the traveling therefore fairly good. Feed is good along the water­ 
courses but during the long hot days of summer there is scant relief 
for the pack animals from the horseflies and mosquitoes, which render 
an otherwise friendly area a place of almost constant torment.

The bed rock of the Bonnifield and Kantishna regions includes 
highly metamorphosed ancient rocks and loosely consolidated deposits 
of comparatively recent origin. The most common distinction made by 
the miners is that between hard and soft bed rock, and this .distinction 
is warranted by the conditions. The ridges are formed for the most 
part of metamorphic schists and igneous rocks; the intervening lon­ 
gitudinal valleys, of deposits in the main unconsolidated but older than 
those of the present streams. The most important fact from an eco­ 
nomic view point is the distinction between the two groups of hard 
and soft bed rock. The hard bed rock from south to north includes 
a belt of highly metamorphosed schists, predominantly quartzitic 
schists with a small amount of interbedded crystalline limestone, and 
some carbonaceous schists; a belt of black slates with quartzite. and 
cherty beds; and a belt of metamorphosed porphyritic feldspathic 
rocks. The belt of quartzite schists forms most of the bed rock in the 
Kantishna region, crosses Cantwell River just south of Healy Creek, 
and extends northeastward to the south of the Bonnifield region; the 
slates occur in the high ridges at the head of the Totatlanika and the 
porphyritic feldspathic schists form the several ridges to the north. 
These porphyritic schists occupy large areas in the northern foothills 
of the Alaska Range. They were observed throughout the area be­ 
tween Cantwell and Wood rivers. To the south they are interrelated 
with the black slates containing quartzite beds that succeed the quart­ 
zite schists. To the north they form the outermost ridges overlooking 
the Tanana Flats. Throughout this area are several prominent east- 
west ridges of these rocks rising 1,500 to 2,000 feet above the valleys 
that separate them. The color ranges from dark-gray to white. The 
prevailing tone is whitish, from the weathering of the large amount of 
feldspar that the rock contains, and much kaolinic material has been 
contributed by this rock to the deposits that occupy large areas in the 
longitudinal valleys between the ridges. The rock ranges in character 
from a coarsely porphyritic sericitic variety with feldspars 4 dm. or 
more in diameter to a fine, evenly grained white or gray sericite schist 
with no grains visible to the eye. These rocks are of igneous origin
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and comprise highly metamorphosed rhyolitic rocks with probably 
some associated tuffs.

The soft bed rock includes thick beds of slightly consolidated sands, 
clays, fine gravels, and many, beds of lignite, all overlain by thick 
deposits of gravel. Some of these deposits, at least, are of Tertiary age, 
and a more detailed description of them will be found in the section 
on the coal deposits (pp. 221-226).

PLACER REGION.

GENERAL DESCRIPTION.

The region known as the ( 'Bonnifield country" is named for John. E. 
Bonnifield, who was one of the first men to locate in this part of 
Alaska. The name referred originally to the region immediately west 
of Wood River, but as prospectors explored valleys farther west the 
name came to be used in. a broader sense, and for the purposes of this 
report includes all areas of placer mining between Wood River and 
the Cantwell, 50 miles farther west.

The region is difficult of access in summer. The waterways are not 
easily navigable, even for small boats, yet supplies are sometimes 
brought in them about 40 miles upstream to points a dozen miles or 
more from the hills, whence they are transported overland by man or 
horse power about 20. miles to the creeks where they are to be used. 
Pack trains are occasionally taken over the flats along the west side 
of Wood River; but this method is expensive. Most of the supplies 
are transported during the winter, when streams afford good traveling 
for dog or horse sleds and the time consumed from Fairbanks to the 
creeks where mining is in progress is but a few days.

The region is delimited on the south about 20 miles south of the flats 
by prominent eastward-trending ridges which overlook it. The area 
between these ridges and the flats contains several ridges approxi­ 
mately parallel, with altitudes of 4,000 feet and intervening spaces a 
few miles in width at a level 2,000 feet below that of the ridges. Iso­ 
lated prominences like Jumbo Dome form important landmarks and 
the area is one of diversity.

THE CREEKS.

The most striking characteristic of the drainage and one that finds 
explanation in the different conditions that once prevailed is the fact 
that the streams in general have cut canyons in ridge after ridge in 
their northward progress toward the flats. These canyons are for the 
most part narrow, and talus from the overtowering cliffs obstructs the 
streams. The intervening parts of the valleys are in general open, and 
gravel plains up to 1,000 feet or more in width have been developed.
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The gravels include angular bowlders from the hard bed rock, finer ma­ 
terial of the same nature, and a large proportion of well-washed 
gravels, in the main rather fine, which have been derived from the 
unconsolidated deposits that occupy large areas in the longitudinal 
valleys.

The creeks on which most work has been done are Totatlanika with 
its tributary Homestake; Grubstake, Roosevelt, and Hearst creeks, 
tributaries of the Tatlanika; and Gold King Creek, which flows inde­ 
pendently out of the hills into the flats.

TOTATLANIKA CREEK.

Totatlanika Creek is comparable in size to streams of the Yukon- 
Tanana country like the Chatanika. It is formed by the union of 
several tributaries which originate in a high schist ridge to the south. 
It flows northward toward the flats, cutting canyons in several ridges 
of the igneous schist, and has developed in the intervening spaces 
tributaries that drain large areas in which the hard rocks are largely 
covered with coal-bearing deposits.

Mining was being done at scattered localities on the main creek along 
a distance of about 6 miles and on Homestake Creek, a small tributary. 
The conditions on the main creeks at all the localities are similar. The 
stream flat attains a width in the more open parts of the valley of sev­ 
eral hundred feet, and the grade of the valley, is approximately 100 
feet to the mile. The quantity of water varies greatly. At ordinary 
stages on a rough estimate there are perhaps a dozen sluice heads 
available, and for the most successful working, by the methods em­ 
ployed, a low stage of water is desirable. The gravel bars at low water 
are mostly bare, and it is there and in the stream bed that the mining 
is being done. The bed rock includes hard, blocky porphyritic feld- 
spathic schist with some associated carbonaceous schist and abundant 
quartz veins. A belt of andesitic rocks crosses above the mouth of 
Homestake Creek. The gravels are derived from these varieties of 
bed rock and from the unconsolidated coal-bearing deposits, which 
supply many vein-quartz and chert pebbles, pieces of lignitic coal, and 
a few large bowlders of the granite and greenstone that occur in the 
uppermost beds of these deposits. The thickness of the stream 
gravels where work is being done ranges from 3 to 6 feet.

The gold is found in most places scattered through the gravels, but 
in others is confined to the surface of the bed rock, and where this is 
blocky is generally found to a depth of 3 feet or more within it. The 
gold is mainly flat and most of the pieces are less than a quarter inch 
in diameter. Occasionally pieces are found worth 25 cents, and a $2 
piece was the largest noted. It is all well worn. Pay has been found 
over widths of 50 to 100 feet, with values up to 1J ounces per day to
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the man, but too little work has been done to give definite information 
regarding the average dimensions, values, or persistence of the pay 
streak.

Mining is done by open cuts in combination with wing dams. The 
ground is for the most part free from frost, and the only trouble from 
this source has been experienced in constructing bed-rock drains. 
Wing dams are used to deflect the water from the ground that is being 
worked, and water for sluicing is carried from the dam a distance of a 
few hundred feet to the sluice boxes. These are given a grade prefer­ 
ably of 9 inches to the box. There is but little sediment in the gravels 
and no dump boxes are used.

The timber available for sluice-box lumber in this part of the valley 
is limited, and lumber is packed 5 to 25 miles from the lower canyon 
in the winter. About a dozen men were working on the creek during
the summer of 1906.

HOMESTAKE CREEK.

Homestake Creek is a small stream, about 4 miles long, which enters 
Totatlanika Creek in the uppermost canyon. The valley consists of two 
parts of different character. The upper part is open and flat hardly 
more than a depression in an undulating, well-nigh timberless area 
several miles wide that extends east and west between the ridges. 
The lower part is a deep canyon with vertical walls of andesite that 
crowd the stream to a narrow, crooked course and burden it with 
great fragments. The grade of the upper valley is approximately 100 
feet to the mile; that through the canyon is over 200 feet to the mile. 
The amount of water carried by the stream is, during a dry season, 
insufficient for mining purposes. The bed rock of the upper valley is 
composed of unconsolidated clay and sand of the coal-bearing forma­ 
tion; that of the lower valley is the igneous rock of the canyon.

Most of the mining has been done at the upper end of the canyon 
and in the open part of the valley half a mile farther upstream. The 
deposits that are worked range from 2 to 6 feet thick. Gold has been 
found in 2 to 3 feet of gravel, and part of it is coarser than that of 
Totatlanika Creek, one piece* worth $15 having been found. All of 
the gold apparently is well worn. The stream heads in gravels and 
above the canyon has not yet cut down to hard bed rock, and it would 
seem that the gold has been derived from the gravels.

There are but few trees in the upper valley. Sluice-box lumber and 
even firewood are packed from the main stream. Some of the ground 
prospects well, but so little work had been done that the possibilities 
of the creek were not definitely known. Unlike those on the main 
stream, successful operations on Homestake Creek are dependent on 
abundant rainfall.

Bull. 314 07 -14
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TATLANIKA DRAINAGE.

About 10 miles east of Totatlanika Creek is the Tatlanika, formed 
by the union of Sheep and Last Chance creeks. This is a somewhat 
larger stream and has developed for itself in the section of the valley 
under consideration a gravel plain several hundred feet wide, with a 
grade of about 90 feet to the mile. A finely preserved bench 40 feet 
high and half a mile or more wide limits the stream on the west, and 3 
miles to the west high gravel hills separate the Tatlanika drainage 
from the headwaters of Buzzard Creek; on the east are blunt termina­ 
tions of low, broad ridges that separate the small tributaries entering 
from that side Grubstake, Roosevelt, and Hearst creeks, on which 
most of the mining is being done. These enter in the downstream 
order given, the mouths being separated by distances of 3 miles and 1 
mile, respectively. The creeks are similar in size and character, and 
gold occurs on all of them under about the same conditions and with 
apparently the same origin. The Tatlanika in this area has not yet 
cut down to hard bed rock and these minor streams have cut narrow 
valleys for themselves in the unconsolidated gravels, clays, and sands 
of the coal-bearing deposits. Grubstake Creek heads along the con­ 
tact of the schistose bed rock and the soft deposits and is the only one 
of the three that has the hard bed rock within its drainage basin.

GRUBSTAKE CREEK.

Mining on Grubstake Creek is confined to a mile of the lower valley. 
The stream is 200 to 300 feet below the steep inclosing slopes of soft 
material and the stream flat is 150 to 300 feet wide. The grade is 
approximately 100 feet to the mile. At the lowest stage the creek 
carries approximately a sluice head of water. The bed rock is sticky 
clay, sand, and coal, all three distinct from the stream deposits. The
thickness of the gravels that are being mined ranges from a few inches 
to 6 feet. These gravels include both fine and coarse material, with a 
small proportion of bowlders. They are made up of schist, vitreous 
quartzite, compact conglomerate composed largely of chert pebbles, 
vein quartz, chert, granite, and diabase; the amount of sediment in 
them is small.

Gold is found scattered through about 2 feet of gravel or confined 
mostly to the surface of the clay bed rock. The pay streak has a 
width of 25 to 75 feet, but outside of 25 feet is reported to be patchy. 
The coarsest piece found was worth $1.43 and the gold is valued at 
$17.35 an ounce. The common variety is composed of small flat 
pieces, all well worn. Mining is done by open cuts. In some places a 
few feet of the top gravel are stripped off, but generally all the mate­ 
rial from surface to bed rock is shoveled in and the character of gravel 
and bed rock is such that 6 cubic yards a day per man can be handled.
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The black sticky clay which forms the bed rock, after being cleared of 
the stream gravels, cpntains considerable gold which has settled into 
its surface or been trodden into it in the progress of the work, and expe­ 
rience has shown that the best way of saving this is to strip off a thin 
layer one-fourth inch or more thick, leave it in the sluice boxes over 
night with a small amount of water running over it, and in the morn­ 
ing stir it with a sluice fork. The loosened mass then easily yields up 
its gold. The boxes are set on a grade of 8 or 9 inches to the box. The 
lumber for mining purposes is brought from the lower canyon of the 
Tatlanika, a distance of 14 miles. Some mining was done during 
1905 and half a dozen men were at work during 1906.

ROOSEVELT CREEK.

The lower part of the valley of Roosevelt Creek is rather open and is 
covered with a light growth of small spruce. The mining area is about 
2} miles above the mouth, where the valley is narrow. The bed rock 
is sticky clay and yellowish sand that belong to the coal-bearing forma­ 
tion. The stream gravels are similar to those of Grubstake Creek and 
are derived from the thick bed of gravels that caps the sands and clays. 
They are shallow and gold occurs in 1 to 1 £ feet of gravel over a width of 
20 to 60 feet. The gold is small, flat, and well worn, the coarsest piece 
found being worth about 45 cents. At the time the creek was visited 
there was insufficient water for sluicing. The gold has most probably 
been concentrated together with the stream gravels out of the thick 
gravel deposits in which the creek originates. A point to be empha­ 
sized is that the soft clays and sands which form the bed rock are just 
as truly bed rock to the stream gravels that overlie them and carry the 
gold as if they were hard rock. A thickness of several hundred feet 
of these unconsolidated deposits may overlie the hard bed rock and 
any attempt to sink through them to the solid formation would be not 
only a most difficult task, but, inasmuch as the only run of gold known 
overlies them, would be in all probability useless.

HEARST CREEK.

The conditions on Hearst Creek are similar to those on the other 
two streams. In the lower part of the valley the creek meanders 
deeply in a narrow canyon, exposing sections 100 feet thick of the 
unconsolidated light-colored, cross-bedded sands and fine gravels of 
the coal-bearing formation. These deposits in places have been 
benched and capped with stream gravels. The upper part of the 
valley is more open and the stream heads in the thick gravel beds that 
overlie the sands and clays. The only work that has been done is at a 
point about 2 miles above the mouth, where in. 1905 a few thousand 
dollars were reported to have been mined. In 1906 this locality was 
being prospected.
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GOLD KING CREEK.

Gold King Creek is about 8 miles east of the Tatlanika. The 
stream heads in hard bed rock and flows through a V-shaped valley 
sunk to a depth of 1,200 feet below the inclosing gravel ridges. Long, 
flat, tonguelike spurs extend from these ridges into the narrow stream 
flat. The grade is about 100 feet to the mile, and the quantity of 
water at the lowest stage is approximately three sluice heads. The 
bed rock at points where mining is in progress is clay. The gravels 
include the same varieties as are found on the other creeks, and the 
proportion of bowlders 3 feet or more in diameter is large. They lie 
scattered through the gravel and have acted as efficient riffles in 
retaining the gold. The thickness of the gravels that are being mined 
ranges from 4 to 8 feet. In some places gold is found in 4 to 5 feet of 
gravel; in others it is mostly near the clay bed rock. Generally about 
2 feet of overburden are ground sluiced off and from 1J to 4 feet 
shoveled into the boxes. The gold is flat; there are many pieces over 
one-fourth inch in diameter, and the coarsest piece was worth SI.25. 
This gold is said to assay $17.82 per ounce. Some of the ground is 
reported to yield about 1$ ounces to the shovel. All the work is 
done by open cuts, and the presence of so many bowlders retards the 
work. Shoveling in can begin in some seasons about the first of June. 
During the season of 1906, however, on account of the extent of 
glaciers in the creek work did not begin until June 20. The gold, like 
that of the other creeks, probably originates in the high gravels, and 
these are reported to carry prospects in many places far above the 
creek and even on the surface of the high, flat ridges. About a dozen 
men were working on the creek, and wages were $6 and board per day.

SUMMARY.

The creeks of the Bonnifield region maybe divided into two classes  
those that have, in a part of their valleys at least, cut into hard bed 
rock, and those that are still cutting their valleys entirely in uncon- 
solidated deposits, including gravels, sands, clays, and coal beds. 
The greatest part of the gold has in all probability been derived from 
the thick gravels. The form of its occurrence in these thick deposits 
is unknown. It may be regularly distributed through them, it may 
be confined to some particular stratum in which it is spread broadly, or 
it may occur as a more or less clearly defined pay streak. The mate­ 
rial of the gravels is all found in the ranges to the south. The gravels 
were deposited under conditions much different from those of the 
present time and are probably mixed in their upper part with some 
glacial material.

The only general test of the values that these gravels may contain 
thus far available is that afforded by the gold found in the gravels of
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the present streams. Although fair pay has been found in places on 
some of the creeks, it would seem that if the high gravels carried 
noteworthy values the placers derived from them would be .much 
richer than they have yet proved. All the work has been accom­ 
plished on a small scale under adverse conditions. Most of the mining 
is being done above the timber line. The work is hampered and in 
some places brought to a standstill by lack of water. The soft nature 
of the bed rock in some of the creeks means a tremendous amount of 
material that clogs the work and complicates the situation caused by 
lack of water. In general it may be said that the quantity of gold is 
not such as to overshadow the economic factors of water supply, 
character of bed rock, presence or absence of bowlders in the gravels, 
timber resources, and transportation, but that in every case these are 
the determining'factors in the situation.

KAOSTTISHNA PLACER REGION. 

GENERAL DESCRIPTION.

The rich shallow diggings discovered in the Kantishna region in 
1905 were found to be more local than at first supposed, and the 
results of 1906 were unequal to expectation. During the fall of 1905 
there was much travel by steamer from Fairbanks. Passengers and 
freight were carried at $40 a piece and $50 a ton, respectively, and 
landed at Roosevelt, on McKinley River, or at Diamond, 60 miles 
above the mouth of the Bearpaw. The town of Glacier also was 
established 12 miles from Diamond, at the mouth of Glacier Creek, 
about midway between the steamer landing at Diamond and the 
placers of Glacier Creek. During the winter of 1905-6 there was 
much travel between all of these places and the creeks, and the winter 
trail from Fairbanks up Cantwell River to the road house at the cross­ 
ing and thence overland was also used extensively. The month of 
February found many already on the back trail. During the summer 
of 1906 the town of Roosevelt, situated as it was remote from the 
creeks across an 18-mile stretch of swampy tundra, became practi­ 
cally deserted, arid in the fall the many empty cabins of Glacier and 
Diamond testified with depressing emphasis to the decadence from the 
activities of the previous year.

The Kantishna placers, about 30 miles directly north of Mount 
McKinley, are in an outlying ridge somewhat apart from the main 
range and separated from it by high bare hills, which form the fore­ 
ground to this portion of the range. This ridge trends northeast and 
southwest, and its most prominent summits have altitudes of 4,000 to 
4,700 feet. To the southwest it abuts against the foothills; to the 
northwest it descends abruptly to the level of long, flat slopes that 
extend for miles from the base of the hills into the extensive flats of 
the Kantishna Valley.
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The slopes are deeply furrowed by narrow V-shaped valleys. The 
drainage on the south runs into Moose Creek, a stream that heads far 
back in the foreground of the mountains, flows close along the south­ 
ern base of the ridge in a finely benched open valley, and finally cuts 
a canyon through the ridge to flow northward to the Bearpaw. The 
streams that drain the northern slopes have long lower valleys limited 
on either side by the edges of low tonguelike spurs.

The material of the ridge is for the most part a highly metamor­ 
phosed and closely folded quartzitic schist, with garnetiferous quartz- 
mica schist, carbonaceous schist, a small amount of interbedded crys­ 
talline limestone, and much greenstone, part of which at least is 
intrusive. This formation is like that at the canyon of Cantwell River, 
south of Healy Creek, and is the same in character as that of the Fair­ 
banks region. The occurrence of gold also and the associated min­ 
erals are the same for the most part as in the Fairbanks region. The 
formation has in general a northeasterly strike. The foreground of 
the mountains to the east is formed of hornblende granite and granite 
porphyry and some dikes of granite porphyry occur in the schists. Small 
areas of the coal-bearing rock occur in the region and coal from a fork 
of Moose Creek is utilized to some extent for blacksmithing purposes. 
The extension of the schist area to the southwest has not been deter­ 
mined. Topographically it terminates apparently at McKinley River; 
to the northeast it is probably continuous with the schists of the Cant- 
well Canyon. The rocks of the Alaska Range to the east are in general 
black slates partly altered by contact metamorphism, greenstones, 
intrusive granitic rocks, and volcanics.

THE CREEKS.

The creeks head in open V-shaped areas formed by the convergence 
of two or more small tributaries. The lower parts of the valleys are 
narrow canyons. Where these j oin the main valleys benching becomes 
prominent and their deposits merge into the tremendous body of 
gravels that has been spread far and wide from the Alaska Range. 
This material is for the most part easily distinguishable from the 
schistose gravels of the creeks.

The creeks where mining has been done are located on both sides 
of the ridge. Named from east to west on the south side of the ridge, 
round the west end and eastward along the northern slope, they are as 
follows: Spruce, Glen, Eureka, Friday, Glacier, and Caribou.

SPRUCE CREEK.

Spruce Creek flows its last mile in the valley of Moose Creek. Above 
this part of its course for about 1£ miles the valley is narrowly V-shaped 
and then near the head becomes more open. The grade in the narrow
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part is about 350 feet to the mile, and the amount of water carried at 
ordinary stages is about two sluice heads. The lower valley has a 
considerable growth of spruce in a narrow belt near the stream. The 
bed rock observed is predominantly quartzitic schist, with some car­ 
bonaceous and green schists. The only point where mining was being 
done is about 2^ miles upstream, above timber line and about 700 feet 
above the level of Moose Creek. The gravels at this point are about 
3 feet thick and comprise quartzitic schists with a small proportion of 
green schist, carbonaceous schist, crystalline limestone, and vein quartz. 
Pay is found over a width of about 12 feet. The gold occurs mostly 
on bed rock and to a depth of 2 feet within it. Much of the gold is 
coarse, and the largest piece found was valued at $6.40. Some of it 
is rough and has quartz attached, and there is no reason to doubt its 
local origin. Three men were working at this locality. Their sluice 
boxes were made of lumber packed from Glen Creek and were set on 
a 10-inch grade.

GLEN CREEK.

Glen Creek is somewhat larger than Spruce Creek and is more deeply 
cut below the spurs that rise nearly 1,000 feet above it on either side. 
From the forks to the mouth, a distance of 3 miles, there is a grade of 
about 500 feet. The gravels are similar to those of Spruce Creek, 
being predominantly quartzitic schist, and where work is being done 
they range from a few inches to about 3 feet in thickness. In some 
places gold is found through 2 feet of gravel and at others it is all on 
or within bed rock. The width over which pay is found ranges from 
30 to 150 feet and values have been reported of $20 to $100 to the 
box length, or approximately a maximum value of 65 cents to the. 
square foot of bed rock, but their distribution is irregular. Much of 
the gold is coarse; several $8 to $10 nuggets have been found, and the 
largest piece discovered weighed over 3 ounces. A few garnets are 
found associated with the gold. At the time of visit most of the 
miners had left for the season, and it was reported that only about 
seven men would winter on the creek.

EUREKA CREEK.

Eureka Creek proved to be the best producer of the region. It is a 
small creek only about 5 miles long, flows southwestward in a deeply 
cut valley, and enters Moose Creek just below the point where the 
latter has turned northward through the ridge. The valley of Moose 
Creek at this point is a flat several hundred feet wide, and the creek 
itself, a powerful stream, swings round to the east and is cutting lat­ 
erally into the bed rock just at the point where Eureka Creek enters. 
The valley of Eureka Creek has a grade of about 235 feet to the mile, 
and the smallest quantity of water flowing during the season of 1906
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was reported to be two sluice heads. The bed rock is principally 
quartzitic schist, with some associated carbonaceous schist and green­ 
stones. Small basaltic dikes were observed in a few places cutting 
the schists. Throughout most of the valley the stream gravels are 
composed of material derived from the bed rock, but in the lower part 
of the creek these rather fine subangular schist gravels become mixed 
with material derived from the heavy Moose Creek wash that rests on 
a bench over 150 feet vertically above Eureka Creek. In the process 
of downward cutting through which the drainage system has passed 
these bench gravels, comprising bowlders of granodiorite, greenstone, 
hard conglomerate containing chert pebbles, and metamorphic slates, 
all of these being materials mostly unlike those characteristic of the 
Eureka Valley, but entirely similar to those of the Alaska Range, have 
become intimately mingled with the local deposits.

Mining has been confined for the most part to 2 miles of the valley 
immediately above the mouth. The thickness of the deposits that 
are being worked ranges from 1 to 5 feet and the width is in most 
places that of the stream gravels, which is rarely more than 100 feet 
and in some places less than 20 feet. The gold is mostly on bed rock 
or within it to depths of 1 to 3 feet, but all the gravel from surface to 
bedrock is'generally shoveled into the boxes. The richest ground 
was in the first half mile above the mouth, where many nuggets were 
found, the two largest of which were worth $186 and $678. Nuggets 
were not confined to this part of the creek, however, and some worth 
as high as $40 have been found 2 miles above the mouth. The nug- 
gety gold is generally of a lighter color than the finer grade. The gold 
found in the upper part of the valley is mostly rough and gritty. Aver­ 
age assay values were reported ranging from $15 to $16 per ounce. 
The proportion of black sand accompanying the gold is small. Here 
and there pieces of stibnite occur in the gravels, and these have been 
derived, probably, like similar occurrences on Caribou Creek, from 
veins in the schists. The association in this respect is similar to that 
of the Fairbanks region.

The reason for the richness of the gravels near the mouth has often 
been a subject of inquiry and it might be supposed that a part of the 
gold at least was derived from the heavy Moose Creek bench gravels 
through which Eureka Creek has cut. So far as could be learned, 
however, these bench gravels are not known to carry payable values, 
and the explanation is rather to be found in the rif&e efficiency of large 
bowlders in retaining gold that would otherwise be carried out from 
the smaller valley along with the finer wash. A decrease of grade of 
the smaller stream near the mouth may also be a factor.

All the gravels are worked by the open-cut method. Boxes are 
given grades ranging from 7 to 9 inches per box. There is but little
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sediment in the gravels and no dump boxes were employed. The 
flats of Moose Creek opposite the mouth of Eureka Creek are covered 
with a light growth of small spruce and a few small spruce dot the 
steep slopes of the lower Eureka Valley, but lumber for mining pur­ 
poses has to be brought from points 6 miles down the Moose Creek 
valley.

Gold was discovered on Eureka Creek in July, 1905. The richness 
of the gravels justified to a great degree the stampede that followed. 
The richest ground that has been discovered was mostly exhausted 
during July and August, 1906, when there were 50 or more miners on 
the creek. Wages during the busiest time of the season, when shifts 
were working night and day, were SI.25 per hour, paid in gold.dust 
valued at $16 per ounce. There was a settlement of considerable 
size at that time on the flat of Moose Creek just above the mouth of 
Eureka Creek. A restaurant was in operation with rates for board
alone of $4.50 per day, and there were small stores where supplies of 
various kinds were obtainable. About a dozen men were working in 
August, 1906. Various estimates of the output were reported, rang­ 
ing from $150,000 to $160,000.

A small amount of work was done during the summer in the canyon 
of Moose Creek, about 5 miles below Eureka Creek, and some pay was 
reported.

FRIDAY CREEK.

Friday Creek is 2£ miles long and carries at the lowest stage about 
half a sluice head of water. The valley is cut to a depth of 1,500 feet 
below the inclosing ridges. The upper part where small streams 
unite is somewhat openly V-shaped; the lower part is very narrow 
and has a grade of over 400 feet to the mile. - .

Mining is confined to about a mile of the creek above the point 
where it emerges into the valley of Moose Creek. The bed rock in­ 
cludes quartzite schist, carbonaceous schist, greenstone, crystalline 
limestone, and dikes of granite porphyry. The gravels are formed 
mostly of these materials and are from 3 to 6 feet thick. Gold is 
found in 1£ to 2 feet of gravel and about the same thickness of bed 
rock. The gravels are in some places limited to the narrow space of 
12 feet between the bed-rock walls; in others they reach 100 feet in 
width. .Both nuggets and fine gold are found. The nuggets range 
in value up to $29. Many of them contain much quartz and are very 
rough, and some are rudely crystallized. Scattered pieces of galena 
several inches in diameter are found in the stream gravels, and one of 
these was assayed for the Survey and found to carry 184.76 ounces of 
silver and 0.20 ounce of gold to the ton. Only six men were working 
on the creek.
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GLACIER CREEK.

It is about 8 miles round the base of the hills from Friday Creek to- 
Glacier Creek. The latter is a larger stream than the other creeks 
that have been described, heads against them, and after emerging 
from its -deep V-shaped canyon flows for several miles between broad, 
level-topped ridges before it joins the Bearpaw. . Cabins were built at 
intervals along the entire length of the creek during the winter of 
1905-6, but the area that up to the present time has proved most pro­ 
ductive is a section of the valley about a mile long where the creek 
emerges from the hills into the area of long gravel-covered ridges. 
Near the end of the season of 1906 it was reported that pay was being 
found also on Yellow Creek, a small tributary near the head.

Glacier Creek, although considerably smaller than Moose Creek, is 
a powerful stream, and there has been no lack of water for mining pur­ 
poses. The grade of the valley in the part that is being worked is 
approximately 130 feet to the mile. The bed rock observed com­ 
prised quartzite schists, greenstone schists, and garnetiferous mica 
schists, with abundant quartz seams and lenses. The gravels are 
coarse and the proportion of bowlders is large. The thickness of the 
deposits in the working area ranges from 2 to 5 feet, and the width in 
places is 250 feet. The gold is mostly on bed rock. The creek 
meanders sharply at its point of emergence from the hills, and the 
best pay is reported to have been found just above the points of the 
meanders. Values have been found ranging from $75 to $200 to the 
box length, and the gold is reported to be worth $16.40 per ounce. 
Many nuggets have been found, and the largest was valued at $365.

At the point where the stream leaves the lulls there is a bench about 
75 feet above the creek, capped by 3 to 5 feet of gravel underlying 6 to 
8 feet of muck. Gold occurs in about 18 inches of the gravel and is 
yellower and flatter than the creek gold. Several areas of the bench 
gravels were reported to prospect, but insufficient work had been done 
to determine their values definitely. All the work was done by open 
cuts, and some of the lumber for sluice boxes was packed distances of 
12 to 14 miles from Moose Creek. In the fall of 1906 there were 
approximately twenty men on the creek.

CARIBOU CREEK.

Caribou Creek is somewhat larger than Glacier Creek, but in other 
respects the conditions are similar. There is the same variety of bed 
rock and deposits, but up to the present time no well-developed pay 
streak has been found. In the early part of the season considerable 

. work was done on Crevice Creek, a small tributary near the head. 
The gold was found to be rough and coarse, the largest piece being 
valued at $90. At the time Caribou Creek was visited by the Survey 
party but few men were working.
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Stibnite (antimony sulphide) occurs in the wash of Caribou Creek, 
and a ledge containing this mineral has been located a short distance 
above the point where the creek emerges from the hills into the 
benched area of the lower valley. The creek forks at this locality, and 
on the southern fork, which has been named Last Chance, the ledge is 
exposed. The vein is about 4 feet thick, and the vein matter includes 
essentially quartz and stibnite. The quartz is partly massive and 
partly in the form of small crystals up to 'an inch in length. The 
antimony sulphide is in part a crystalline mass embedded in the spaces 
between the quartz crystals and in part a bluish-black, very fine­ 
grained massive variety. The ledge strikes northeastward and dips 
75° N. The country rock is hornblende schist, to the structure of 
which the vein conforms. A short distance upstream the hornblende 
schist is structurally conformable to the quartzitic schist. A small 
amount of work was being done here in the hope that the ledge mate­ 
rial would be found to carry values. Of three specimens from this 
locality assayed for the Survey two contained silver at the rate of 4 
and 2.76 ounces to the ton and the latter carried in addition 0.12 
ounce of gold to the ton; the third specimen contained 0.12 ounce of 
gold, but no silver. Too little work had been done to give definite 
information regarding the proportion of the antimony sulphide in the 
vein, but pieces of nearly solid ore up to a foot in diameter were 
obtainable.  

SUMMARY.

The Kantishna placers are in an area of crystalline schists. The 
gold-producing creeks head near each other. The .bed rock of all 
the creeks comprises practically the same kinds of rock and the 
gravels are shallow: The bulk of the gold in every case has in all 
probability been derived from the valley in which it is found. The 
occurrence is not confined to any particular section of the valleys, 
but is such as to suggest a derivation from different points along 
them. The manner of its occurrence in the bed rock is indicated by 
the many pieces found in most intimate association with quartz, by 
a small flat nugget one-tenth of an inch thick attached to garnetif erous 
mica schist, and by the occurrence of silver- and gold-bearing galena 
and stibnite in the gravels of several creeks. Pieces of these sulphide 
ores a foot or more in diameter were observed in the gravels, and the 
fact that in one case high values in silver with some associated gold 
were carried by this material lends not only a qualitative interest 
to this occurrence but a quantitative one as well. The vein of stib­ 
nite on Caribou Creek, although carrying in the material tested no 
high values in silver or gold, illustrates the form of occurrence, and 
its interest is enhanced from the fact that the metal antimony, which 
forms about 70 per cent of the mineral stibnite, is at present (1907)
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in considerable demand. Regarding the question whether there is 
sufficient high-grade silver ore or stibnite to pay for working, nothing 
definite can be said. It is probable that both the lead and antimony 
sulphides and the small amount of iron pyrites associated with them 
occur as small veins scattered through the schists. Although both 
stibnite and galena .resemble each other to som.3 extent, the former 
has often been determined by miners through its character of fusing 
readily in the candle flame. The coarser varieties can also be dis­ 
tinguished from galena by their lighter color and somewhat fibrous 
 texture. The coarser varieties of galena break into little cubes. 
. There is a great resemblance between the Kantishna and Fairbanks 
regions. The geologic environment and mineral associations are 
practically the same. The essential difference is apparently one of 
physiographic development. The Kantishna region is in a youthful 
stage. The valleys are narrow and have steep grades, and their 
deposits are consequently shallow and have undergone less shifting 
with the accompanying gravitative differentiation of the heavy con­ 
stituents to the vicinity of bed rock.

The bulk of the production has come from Eureka Creek and most 
of the remainder from Glacier Creek. The conditions on Eureka 
Creek probably find an explanation in the fact that the heavy foreign 
wash derived from the bench near the mouth, working in combination 
with a decrease in grade, checked to a greater or less extent the removal 
of the gold that was being brought down the valley of Eureka Creek 
while the canyon was being cut, and thus brought about an enrich­ 
ment at this particular point. There is the possibility, too, that the 
bench gravels contributed a part of the gold. It is noteworthy in 
this connection that the richest ground on Glacier Creek is at the 
point where the valley emerges from the hills into the benched area 
that surrounds their base.

There Was no lack of water during the summer of 1906, but in a 
dry season the small creeks would shrink below the economic limit. 
The timber resources in the vicinity of the hills are scanty. There 
is some fair timber along parts of the valley of Moose Creek and this 
increases in quantity toward the mouth, but in general the localities 
where mining is done are above the limits of good timber, and lumber 
has to be packed for several miles. The town sites of Glacier and 
Diamond were well timbered, and the valleys of the Bearpaw and 
Kantishna contain many small areas of fine spruce.

Steamer transportation during the summer of 1906 was very 
irregular, and the accessibility of the placers to the points where it is 
possible to land supplies from steamers is rendered difficult on account 
of swampy areas that in places well-nigh block the approaches to the 
hills. Up to the present time but little attempt has been made
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to construct summer trails, as most of the transportation between the 
creeks and the local supply points has been done in winter.

The auriferous gravels thus far discovered are adapted only for 
summer work when sluicing can be done from about the 1st of June 
to the early part of September, and the rich ground first discovered 
has been largely worked out. There is some ground still remaining 
that contains fair pay, and about 50 men intended to remain during 
the winter of 1906-7 to prospect.

COAL DEPOSITS.

GENERAL DESCRIPTION.

Deposits containing lignite coal have a wide distribution in the 
northern foothills of the Alaska Range, but the 'only section to be con­ 
sidered here is that extending east from Cantwell River to Wood 
River, a distance of about 50 miles, and northward to the flats. 
The low spaces within this area between the east-west ridges of old 
metamorphic rocks are occupied by these deposits. They are for 
the most part but slightly consolidated, and have been so deeply 
incised by the drainage systems that in places nearly complete sec­ 
tions are exposed. That the present areas are only a part of masses 
formerly much larger in extent is shown by small isolated patches of 
these deposits that lie slantingly on the upper slopes of ridges and 
by well-worn pebbles derived from them that lie scattered on the 
tops of the highest ridges, 1,500 to 2,000 feet above the occurrences 

  of the valleys. These deposits have been folded, the flexures being for 
the most part broadly open, with dips of 30° to 35°, but locally closer, 
with resultant vertical dips attended in places by consolidation of the 
gravel beds to'conglomerate; in addition, here and there parts of the 
deposits have been faulted.

The material comprises alternating beds of sands, clays, coal, and 
gravels that are divisible into three parts an underlying white deposit 
composed of angular and some well-worn, subangular, fine quartz 
gravels, with a large admixture of kaolinic material where the bed 
rock is feldspathic, an intermediate member of yellowish cross-bedded 
sands and fine well-worn gravels, dark plastic clays, and coal beds, 
and an upper member composed almost entirely of gravels. The 
feldspathic schists produce by weathering a large amount of white 
clay and the quartz veins which in places in these rocks are very 
numerous furnish abundant quartz material, and these characteristics 
of the old bed rock have gone over into the basal members of the 
sediments. The transition from the decomposed products of the 
schists that still retain their structural position to the same materials 
in the overlying deposits is in some places strikingly exhibited. The
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thickness of these underlying deposits was not determined, but one 
section was observed in which 100 feet of them was exposed. The 
sands and clays of the intermediate member are naturally less con­ 
spicuous than the underlying beds, but have in many places become 
indurated by the burning of the coal beds and baked to a conspicuous 
red color. The overlying gravels at the localities where their relations 
to the underlying deposits were observed, whether in horizontal or 
tilted strata, were found to be structurally conformable. They are 
characterized by a yellow color. They include both fine and coarse 
material, are well worn and well rounded, and the predominant con­ 
stituents, are white quartz and chert of various colors, principally 
black. There is a considerable proportion of metamorphic rocks and 
many pebbles of compact chert conglomerate. In the upper part of 
the gravels, in strong contrast with their medium- to fine-grained 
material, are locally many bowlders of granitic rocks and diabase and 
a few well-rounded bowlders of dense chert and quartzite conglom­ 
erates. The greatest observed thickness of these deposits was approxi­ 
mately 3,500 feet. The upper gravels constitute about half of the 
entire deposit.

Fossil leaves are observable nearly everywhere in the beds asso­ 
ciated with the coal, but except where these beds have been baked by 
the burning of the coal the fossils are poorly preserved. The age of 
the coal-bearing member has been determined as Kenai. The age of 
the gravels has not been determined, nor is it definitely known that 
they are chronologically conformable with the underlying deposits, 
but they have been folded at every point where folding was observed, 
along with the underlying deposits. Where valleys have been exten­ 
sively developed in these deposits bench gravels have in many places 
been laid down on the truncated edges of the older deposits, and where 
these older beds are horizontal the bench gravels are in apparent con­ 
formity with them, obscuring the relationship. It is probable that 
deposits of various ages since the Kenai ̂ formed under varied condi­ 
tions of sedimentation, occur in this area and that the coarse material 
in the uppermost part of the gravels owes its origin to glaciation.

Parts of the gravel members of these deposits are auriferous and 
have supplied the gold for the Bonnifield region. There is a marked 
resemblance between these coal-bearing deposits, with their thick beds 
of overlying gravels, and the Kenai beds of the Seventymile Creek 
area near Eagle, with their coal-bearing deposits and thick beds of 
conglomerate formed largely of the same kinds of material. These 
latter beds also, as was observed by Brooks in the Woodchopper 
Creek area during 1906, are auriferous.
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LOCAL OCCURRENCES.

The most prominent exposures of coal are on Healy Creek and Lig­ 
nite or Hosanna Creek. These localities have been described by 
Brooks.a In 1906 a large part of the coal-bearing area on Healy 
Creek had been staked as coal claims.

Hpaly and Lignite creeks are about 5 miles apart. The valley of 
Healy Creek near its junction with the Cantwell is limited on the 
south by a high schist ridge. A similar ridge separates the valleys of 
Healy and Lignite creeks, but the schist part of this ridge terminates 
about 3 miles from the Cantwell and its continuation is composed of 
the thick body of gravels with the'underlying coal deposits, which 
along the Cantwell becomes continuous with the deposits of Lignite 
Creek.

HEALY CREEK.

The deposits extend about 10 miles up Healy Creek, in places run­ 
ning parallel with the creek and in places crossing it. In the lower 
part of the valley they dip north from the schists, on which they rest 
unconforrnably, at angles ranging from 25° to 35°. Toward the 
upper limit of the deposit folding has been closer and there are verti­ 
cal dips. The stream flat of Healy Creek is about 500 feet wide, and 
in parts of the valley coal beds form the banks for distances of a 
quarter of a mile or more close to the water. The thickness of these 
deposits from their base to the under surface of the overlying gravels, 
which are approximately 2,000 feet thick, is about 1,500 feet and the 
coal beds aggregate about 230 feet. The nature of the deposits and 
the relation to them of the coals are shown in the accompanying sec­ 
tion of the deposits at a point about 2 miles above the mouth of the 
stream. The coal thicknesses were measured with the tape; the 
thicknesses of the intervening beds are in part only approximate. 
This section probably does not give the total thickness of coal, because 
some beds in almost every section have been destroyed by fire. , In 
this section seven beds were observed 20 feet or more thick, aggregat­ 
ing 175 feet, and sixteen thin beds higher in the deposit aggregating 
55 feet. The lower beds are of better quality than the upper ones, 
which are shaly and contain much woody material. While the thick 
seams contain some interbedded foreign material, the proportion is 
apparently small. The following analysis was made in the laboratory 
of the Geological Survey and is taken from Brooks's report, already 
cited:

« Brooks, A. H., note Collier, A. J., Coal resources of the Yukon, Alaska: Bull. U. S. Geol. Survey 
No. 218, 1903, pp. 44-40.
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Analysis of coal from Healy Creek. 
Moisture.................................... 1............................. 13.02
Volatile matter............................................................ 48. 81
Fixed carbon.............................................................. 32.40
Ash........................................................................ 5.77

100.00 
Sulphur.................................................................. .16

Section on Healy Creek 2 miles above mouth.
Feet.

Overlying sands, clays, and gravels -........:............................. 2, 500
Coal...................................................................... 14
Sands.
Coal....................................................................... 7
Sands.
Coal(shaly).............................................................. 2
Sands.
Coal...................................................................... 8
Sands and clays with two thin beds of coal................................. 75
Coal...................................................................... 5
Sands.
Coal...................................................................... 20
Sands................................................................... 100
Coal..:................................................................... 25
Sands................................................................... 100
Coal...................................................................... 24£
Sands and clays.......................................................... 50
Coal....................................................................... 40
Sands and clays.
Coal (two beds).......................................................... 3
White sands and gravels................................................... 75
Brown earthy shales...................................................... 60
Coal...................................................................... 21
Covered.................................................................. 50
Coal.....................;................................................ 5
Dark shales and red- sandstone formed by burning of the coal................. 10
Reddish sands with fine white gravel...................................... 20
Coal...................................................................... 6
Covered..:.....................:......................................... 100
Coal...................................................................... 10
Fine sandstone, white sand, and clay....................................... 15
Coal.............................. T ....................................... 2
Clay and nodules of sandstone............................................. 12
Alternating beds of sand and gravel.......................................... 30
Clay, sand, and sandstone.................................................. 15
Well-rounded gravel mixed with sand and clay.............................. 20
Clay and sand............................................................. 4
Well-rounded fine wash of quartz and chert................................. 100

Total coal, 230 feet.
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LIGNITE CREEK.

In the valley of Lignite Creek, wjiere the space between the hard- 
rock ridges is wider than in Healy Valley, these deposits extend from 
the schist ridge that limits the valley on the south to the base of 
Jumbo Dome, a distance of about 3 miles, and eastward tijl limited by 
the schist ridge at the head of the creek. They have been cut to 
depths of 1,000 feet or more by the many tributaries of Lignite Creek, 
which have steep grades and form where crossing the resistant coal 
beds waterfalls up to about 30 feet in height. These narrow cuts are 
clogged with masses of material from the sandy beds that break 
away in gyeat blocks from the steep bluff above to form sand heaps 
at the bottom, and contain blocks of coal 20 feet or more in diameter.

The following sections were observed. The first is at a point about 
6 miles above the mouth; the other section is about 3 miles farther 
upstream, near the headwaters and near the eastern limit of the 
occurrence.

Section on Lignite Creek 6 miles above mouth.

Overlying gravel. Feet. 
Thin beds coal alternating with sands and clays.............................. 250
Coal................................................'....................... 18
Sand................................................... '.. ................ ] 0
Coal....................................................................... 1
Clayey sand............................................................... 10
Sand, cross-bedded............................ r ........................... 100
Coal....................................................................... 15
Sands.................................................................... 100
Coal...................................:................................... 8
Sand..................................................................... 75
Coal........................................................................ 32
Sandy clay................ I.............................................. -40
Coal....................................................................... 10
Sand..................................................................... 12
Coal ....................................................................... 20
Sand, clay, and small amount of fine subangular quartz gravel................ 25
Coal (only the top of a bed exposed). 

Total coal, 129 feet.
Section near head of Lignite Creek.

Overlying gravel. Feet. 
Coal (shaly)..............................°................................. 8
Sandy clays................................................................ 50
Coal.. ........................................................... ̂ ..:...... 6
Clay........................................................................ 10
Coal:...................................................................... 12
Sands.
Coal.. ........................................*.............................. 1
Gray sand and gravel, clayey toward top... . 0 ................................ 40
Coal....................................................................... H
Friable clays.............. ............................................... 10

Bull. 314 07  15
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Feet. 
Clean sand................................................................ 20
Coal....................................................................... 1
Sandy clays................................................................ 2
Cross-bedded gray sands and fine gravels.................................... 50
Feftuginous sandstone....................................................... 2
Coal....................................................................... 6
Thin-bedded sands......................................................... 100
Coal..........................................................'............. 10
Sticky clay............................................................... 25

Total coal, 45 feet.

The valleys of these two creeks contain a large amount of coal. 
The conditions for transportation in the absence of a railroad are bad. 
The Cantwell is an unnavigable stream and the locality is about 50 
miles south of the Tanana. It would seem that if the developments 
in the Fairbanks region should justify it the energy of these coals 
might best be transported in the form of electricity. The distance 
across country to Fairbanks, about 75 miles, is well within the prac­ 
ticable limits of such an undertaking.

OTHER AREAS.

In the area to the east wherever these deposits are cut to a suffi­ 
cient depth the coal-bearing beds are exposed. They occur on Coal 
Creek, a small tributary of Totatlanika Creek, where they are used 
to a slight extent by the miners, and on Mystic Creek, about 2 miles 
from Wood River, where two beds 20 feet and 12 feet thick were 
exposed in a section 80 feet high. They are reported to occur also 
east of Wood River. There are approximately 600 square miles of 
these younger deposits between Cantwell and Wood rivers. To what 
extent they are underlain by coal has of course not been determined. 
The coal-bearing beds, too, probably vary greatly in number and 
thickness and furthermore have been in many places burned. The 
continuations of the coal beds of Healy Creek outcrop on the west side 
of Cantwell River, and it is very probable that there is considerable 
coal between Cantwell and Toklat rivers. Coal occurs farther to the 
southwest in "local disconnected areas, and in the Kantishna region 
is used to a small extent.
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gold of, concentration of, figure showing. 141 
mining on............................ 140-144

Bear claims, operations on................. 61
Bear Creek, mining on...................... 149
Beaudette, A. J., quoted on methods and

costs of placer mining.......... 32-33
Becker, G. F., cited on gold fields of southern

Alaska.......................... 50
Behm Canal, granite on.................... 77
Benson Creek. See Lulu Creek.
Bering Lake, oil wells on................... 96

sections near........................... 91
Bering Sea, coal beds near.................. 44
Berners Bay, gold mining on............ 50,57-58
Bessie Beach, gold on...................... 142
Big Creek, mining on........................ 38
Big Four Creek, mining on................. 153
Big Hurrah mine, operations at.......... 146,147
Billy Creek, coal on......................... 11'5
Birch Creek, mining on................... 153,192
Birch Creek district, auriferous quartz in. 189-190 

geology of.... 189-190,192-193,194,195,196,198
gold of, value of........................ 191
gold placers in.......................... 191
gold production of...................... 188
mining in..................... 188-189,192-198

Bismuth, occurrence of..................... 138
Black sands, occurrence and character of... 86-87 
Blackwelder, Eliot, paper by, on reconnais­ 

sance of Pacific coast from Ya­ 
kutat to Alsek River........... 82-88

work of................................. 15
Blair, C. S., work of....................... 16,205
Blue Jay claim, copper mining at.......... 67
Bobs Creek, mining on..................... 163
Bonanza copper mine,Prince\Villiam Sound,

operations at................... 27
Bonanza copper mine, Wrangell Mountains,

operations at................... 27
Bonanza Creek, mining on................. 152
Bonnifleld region, access to................. 207

description of........................... 207
geology of............................ 206-207
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Bonnifield region, map (PI. IV) showing... 200 

placers of............................. 214-221
production of....................... 205

Bonnifleld and Kantishna regions, paper
on............................ 205-220

Boothby Creek, mining on................. 37
Borriite, occurrence of...................... 124
Boston claims, operations on............... 55
Boulder Creek, coal on..................... 109

conditions on........................... 175
gold on................................. 193

Bourbon Creek, mining on................. 141
Brady, E. R., aid by....................... 38
Brooks, A. H., administrative report by... 11-18 

cited on coal resources of Alaska....... 40
cited on Healy Creek coal............. 223-224
cited on Kenai beds.................... 222
cited on Ketchikan mining district..... 47
cited on Kougarok region.............. 104
cited on lo'des and contacts, association

of............................... 150
cited on placer deposits............... 131-132
cited on railways needed in Alaska..... 40
paper by, on Circle precinct.......... 187-204

on Kougarok region.............. 164-181
on mining industry in Alaska in

1900 ............................ 19-39
quoted on lode production in 1905...... 27
work of....................... 126,127,104,187

Brown-Alaska Company, operations of.... 02
Buffalo Creek, stream measurements on.... 185
Building stones, occurrence and character

of............................... 73-78
Bunny Creek, mining on.................... 103
Burls Creek, oil seepages on................ 92-95
Buster Creek, mining on.................... 141

C.
Calcite veins, occurrence and character of.. 331 
California Creek, gold on................... 179
Camp Creek, copper on..................... 28

mining on or near.................. 148,151,155
Candle Creek, gold mining on............... 35
Cantwell River, character of................ 220

coal near................................ 220
Canyon Creek, mining on......... 119,122-123,153
Cape Lisburne, coal beds at, ages of......... 44
Cape Mountain, tin mining at.............. 28-29

tin ores at, age of....................... 25
Cape Yaktag, oil seepages at............ 92,93,95
Carboniferous rocks, coal beds in........... 42
Caribou Creek, coal on...................... 109

mining oh............................ 218-219
stibnite on............................. 30

Carroll Inlet, marble on.................... 77
Casadepaga River, mining on............. 152-154
Cascade ditch, description of............. 169-170
Cement materials, occurrence of............ 80
Chalcopyrite, occurrence of............... 124-125
Chandlar River, placer mining in basin of.. 38 
Chapman, E. H., aid by.................... 37
Charley Creek, bismuth' on...... .*?......... 138
Chatham Creek, stibnite on................. 30
Chatanika River, basin of, ditch projected

in............................... 37
tributaries of, placer mining on......... 36-37

Page. 
Chiak Bay, marble at...................... 77
Chicago Creek, gold mining on............. 35
Chichagof Island, geology of............... 59-60

gold deposits and gold mining on.... 50,60-61
gypsum on............................. 79

Chickaloon Creek, coal on...........:.... 109-113
developments on, location of, map show­ 

ing.............................. 112
surveys near............................ 15

Chicken Creek, mining on................... 38
Chilkat Creek, oil seepages and wells at 92,93,95,96 
Chistochina placer district, mineralization

in, age of....................... 24
Cholmondeley Sound, galena deposits on... 72 
Circle, accessibility of....................... 187

freight rates to......................... 187
Circle precinct, paper on.................. 187-204
Cleary Creek, mining on.................... 36

stibnite on.............................. 30
Cleveland Peninsula, gold mining on....... 63
Coal, analyses of............................ 45

character of.................... 44-45,201-202
deposits of.............. 80-81,201-202,221-226
distribution of................ 107-108,109-115

map (PI. II) showing.............. 40
geologic age of.......................... 41-43
markets for............................. 44,46
production of........................ 21,45-46
reports on, list of....................... 43
See also Lignite. 

Coal, anthracite, distribution of...... 109,110-111
relation of, to intrusive diabase, section

showing......................... Ill
Coal, bituminous, distribution of..... 109,111-115
Coal Creek, coal on................... 109,112,226

gold mining on........................ 202-203
Coal fields of Alaska, area of................ 40-41

distribution of.......................... 40-41
geology of............................... 41-43
paper on................................ 40-46
reports on, list of....................... 43

Coal-bearing rocks, distribution of, map
(PI. II) showing................ 40

Coarse Gold Creek, mining on and near..... 177,
178,179 

Cobblestone River, graphite near......... 139-140
Coffee Creek, mining on................... 171,174
Collier, A. J., cited on cassiterite lodes..... 25

cited on coal of Washington Creek...... 202
cited on Kougarok region.............. 164
cited on lodes and contacts, association

of............................. 156
cited on Nome series.................... 166
cited on terrace gravels in Kougarok re­ 

gion .......................... 173
cited on tin deposits of York region.... 29
work of............................... 126,127

Colville River, basin of, coal beds in, age of. 44 
Controller Bay, gas at...................... 95

geology at.............................. 89-91
location of.............................. 89
oil wells at, descriptions of............. 96-97

drilling of, difficulties of.......... 100-101
location of....................... 89,96-97

map showing................... 89



INDEX. 229

Page- 
Controller Bay, petroleum at, development

of ..................... 91-92,99-103
.. markets for....................... 101-102

occurrence of................. 92-96,97-99
mode of......................... 97-99

paper on........................... 89-103
section at............................... 90
surveys near............................ 15

Cook Inlet, gold mining on................. 34
surveys at and near.................... 15

Cooper Creek, mining on................... 123
Copper, mining of.......................... 65-72

occurrence of............... 28,87,124-125,167
production of........................... 21,65

Copper-bearing rocks, distribution of, map
(PI. I) showing............... 22

Copper City mine, operations at............ 71
ores at.................................. 70

Copper Creek, stream measurements on.... 185
Copper deposits, origin of, age of........... 25-26
Copper Harbor, copper mines near......... 71
Copper mining, developments in........... 27-28
Copper Mountain, mining at............... 70
Copper Queen mine, operations at.......... 68
Copper River, copper ores of, origin of..... 25
Copper River region, gold mining in........   34
Corbin copper mines, operations at......... 71

ores at......:....................,...... 70
Council district, placer mining in........... 34
Crackcrjack mine, operations at............ 62
Crater Creek, stream measurements on..... 185
Crater Lake outlet, stream measurements

on.......................... 184,185
Cretaceous rocks, coal beds in.............. 42

occurrence and character of............ 107
Cripple Creek, mining on................... 36
Crooked Creek, mining on or near........ 151,155
Crow Creek, mining on............... 119,120-122
Cuprite Copper Company, operations of.... 71
Cymru Mining Company, operations of..... 69
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Dahl Creek, mining on................ 171,174-175
section on.............................. 175

Dakoo Harbor, gold mining at............. 62
Ball, W. H., cited on Alaskan coal and lig­ 

nite........................... 40
Ball Head, copper prospecting on.......... 71-72
Ball Island, gold mining at................. 62
David Creek, stream measurements on..... 185
Davidson, J. M., and Stone, A. J., road built

by............................ '170
De Groff mine, operations at............... 61
Deadwood Creek, gold on................ 189-190

gold production of.................... 188,193
mining on............................ 192-193

Detroit Alaska Mining Company, operation
of............................... 56

Dexter Creek, gold veins on................ 131
gravel on............................... 133

Dikes, occurrence and character of......... 108
Discovery Creek, mining at................. 162
Dfxon Creek, mining on.................... 153
Dollar Creek, gold on....................... 119
Dolomi, gold mining at..................... 50,62

marble near............................ 76

Page.   
Dome Creek, course and character of....... 157

mining on.............................. 30
See also Iron Creek.

Dorothy Creek, stream measurements on... 185 
Douglas Island, gold deposits on........... 50

gold mining on......................... 52-54
Dredging, conditions for................. 146-147
Drought, effect of, on mining operations. 170,181 
Dry Creek, mining on....................... 141
Duncan Canal, copper deposits on ......... 72
Dutch Creek, mining on.................... 151

Eagle Creek, auriferous quartz on.......... 189
gold mining on......................... 197
gold production of...................... 188

Eagle River, gold mining on................. 50,57
Ear Mountain, tin prospects at............. 29
Easy Creek, mining on...................... 163
Ebner mine, operations at.................. 54
EICapitan, marble at...................... 70
Eldorado Creek, ditch from................. 161

mining near............................ 162
stream measurements on............... 185

Eldridge, G. H., cited on occurrence of gold. 116
Elkhorn Creek, mining on...............i». 152

section on............................... 152
El Patron Creek, mining on................ 163
Endicott Arm, gold mining on.............. 58

prospecting near........................ 59
Eska Creek, coal on....................... 109,114
Esther Creek, placer mining on............. 30

stibnite on............................. 30
Eureka Creek, gold on...................... 178

mining on........................ 215-217,220
stibnite on.............................. 30

Fairbanks Creek, placer mining on......... 30
Fairbanks district, gold production of...... 31,35

placer mining in ..........'.............. 35-37
Fairhaven district, placer mining in........ 35
Faith Creek, placer mining on.............. 37
Falls Creek, gold on........................ 119
Faults, occurrence of....................... 109
Fortymile region, gold production of....... 39

placer mining in........................ 38-39
Fourth of July Creek, gold production of.. 200

mining on............................... 200
Fox Creek, stream measurements on....... 185
Fox River, mining on....................... 148
Friday Creek, mining on.................... 217

stibnite on.............................. 30
Funter Bay, gold deposits at............... 59
Funter Mountain, gold mining at........... 59

Galena, deposits of................ 72,156,190,203
Garfleld Creek, mining on.................. 175
Gas, natural, occurrence of................. 95
Geographic distribution of investigations... 13-17 
George Inlet, marble on.................... 77
Gerdine, T. G., work of................. 13,15,126
Glacial deposits, occurrence and character of 84-85 
Glacier Basin, silver-lead deposits in........ 72
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Gladhaugh copper mine, operations at..... 27
Glen Creek, mining on.................'..... 215
Glory Hole, gold mining at................. 52
Gold, geographic distribution of........... 22-26

occurrence of............... 86-87,115-124,139
production of, 1880-1906, table showing.. 21 
production of, Birch Creek district..... 188

Deadwood Creek................. 188,193
Eagle Creek......................r.. 188
Fourth of July Creek............... 200
Iron Creek basin.................... 161
Kougarok region, 1900-1905......... 171
Mineral Creek....................... 204
Solomon River basin............... 147

Gold Creek, gold deposits on............... 50
gold mining near....................... 54-55

Gold deposits, age of formation of.......... 24-25
Gold King Creek, mining on................ 212
Gold mining from lodes, areas of........ 26,52-65

statistics of.......................... 26-27,51
Gold mining from placers, areas of......... 33-39

methods of............................. 31-33
production by.......................... 31

Gold Standard mines, operations at........ 63
Gold Stream mine, operations at........... 62-63
Gold-bearing rocks, distribution of, map

(PI. I) showing................. 22
Goldbottom Creek, mining on or near.... 151,155
Golden Fleece Mining Company, sale of

property of..................... 62
Golden Gate claim, operations on.......... 61
Golden Horn claim, operations on.......... 61
Goldstream Creek, mining on.............. 36,37
Gold Stream mine, gold ores at............ 50
Goose Creek, mining on.................... 153
Grand Central River, graphite on........ 139-140

stream measurements on..............184,185
Granite, markets for....................... 78

occurrence and character of............ 77-78
prices of...... (........................... 78

Granite Mountain, galena at............... 72
mining at............................... 62

Granitic rocks, association of ore bodies with 24-25 
occurrence and character of....... 106,129-130

Grant, U. S., cited on copper ores of Prince
William Sound................. 25,27

Graphite, occurrence .of................... 139-140
Grass Gulch, mining in..................... 140
Gravels, occurrence and character of....... 108

. Gravina Island, copper deposits on......... 71-72
gold deposits on........................ 50
gold mining on......................... 62-63

Graywackes, gold in........................ 115
occurrence and character of............ 107

Green Monster copper mines, location of... 71 
Greenhorn Creek, mining on................ 193
Greenstones, occurrence and character of.. 107,129 
Ground ice, occurrence of................. 168-169
Groundhog Basin, silver-lead deposits in... 72 
Grubstake Creek, mining on.............. 210-211
Grubstake gulch, mining on.............. 116-117
Gulch Creek, mining on..................... 122
Gut Bay, granite on........................ 77
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Gypsum, market for........................ 80

occurrence of...................'........ 79
developments of........................ 79-80
prices of................................ 80

Gypsum Creek, gypsum on................. 79
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Haida Copper Company, operations of..... 67-68
Ham Island, marble on..................... 77
Hamilton Bay, coal at..................... 80
Harris Creek, gold mining on.............. 62,178
IJarrison Creek, auriferous quartz on ...... 190

mining on............................ 195-197
Hastings Creek, gold on.................... 144
Healy Creek, coal on...................... 223-224

coal on, analysis of..................... 224
section on.............................. 224

Hearst Creek, mining on................. 210,211
Helm Bay, gold mining on................. 50,63
Helvetia Gold Mining Company, operations

of............................... 58-59
Henry Creek, gold on....................... 179
Henshaw, F. F., work of................... 16
Henshaw, F. F., and Hoyt, J. C., paper by, 

on water supply of Nome region, 
1906........................... 182-186

Hess, F. L., cited on cassiterite lodes....... 25
cited on Kougarok region.............. 164
cited on lodes and contacts, association

Of............................... 156
cited on tin deposits of York region.... 29
work of................................. 13

Hetta Inlet, copper mining at.............. 70-71
Hirst Cove, gold mining near............... 61
Tlobson Creek, stream measurements on... 185 
Holkham Bay, gold mining at.............. 58
Hollis, mining near......................... 62
Homestake Creek, mining on...... 37,179,208,209
Homestake ditch, description of............ 170
Hood Bay, marble at....................... 77
Hoosier Creek, mining on................... 37
Hope Creek, mining on..................... 37
Hosanna Creek. See Lignite Creek.
Houghton copper claims, location of....... 71
Hoyt, J. C., work of........................ 16
Hoyt, J. C., and Hensbaw, F. F., paper by, 

on water supply of Nome region, 
1906........................... 182-186

Hubbard-Elliot copper mines, work at..... 28
Hunter Creek, mining on................... 37
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Imuruk Basin, graphite in................. 140
Independence Creek, mining on............. 194
Indiana copper claims, work on............ 70
Intrusive rocks, mineralization near....... 49

occurrence of........................... 48
Iron Creek, basin of, description of....... 157-158

basin of, ditch constructio/i in........ 161-162
geology of........................ 160-161
glaciation of...................... 159-160
gold production of.................. 161
mining in......................... 161-163
physiography of.................. 158-160
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freight rates to....................... 158,101
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on.......:..................... 157-163
stream measurements on............... 185

Iron Creek, Left Fork of, mining near...... 162
Irving Mining Company, ditch of.......... 170
I X L Gulch, mining on.................... 148
lyoukeen Cove, gypsum at................. 79
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Jack Wade Creek, placer mining on......... 38
Jett Creek, stream measurements on....... 185
Jualin mine, operations at.................. 57-58
Julia claim, work on........................ C2
Jumbo copper mines, operations at......... 70-71
Juneau, gold deposits near................. 50
Juneau district, gold mining in............. 52-59
J ivneau gold belt, extent of.................. 49
Jurassic rocks, coal beds in................. 42

occurrence and character of............. 107

Kahiltna River, mining on............... 118-119
Kantishna region, access to.......... 213,220-221

coal in.................................. 214
description o£........................... 213
geology of................. 200-207,214,219-220
map (PI. IV) showing.................. 200
placers of............................. 213-221
production of........................... 205

Karta Bay, copper mining at............... 68
Kasaan Peninsula, copper deposits and min­ 

ing on.......................... 66-08
Kashwitna River, copper on................ 124
Katalla formation, oil seepages in.......... 93
Katalla slough, gas on..................... 95

oil seepages and wells on............. 92-94,97
Kaviruk River, transshipping point on... 170-171 
Kenai rocks, occurrence and character of.. 107-108 
Ketchikan, gold mining near............... 50
Ketchikan district, copper mining in....... 00-72

gold mining in.......................... 01-03
Kiam copper mine, ore bodies at........... 09
Kigluaik series, graphite in................. 139

occurrence and character of........... 128,106
Kindle, E. M., work of...................... 16
Kings Creek, coal on.................. 109, 111, 114
Kinzie, R. A., cited on Tread well gold

mines........................... 52
Klag Bay, gold mining on.................. 61
Kletsan Creek, nati ve copper on............ 28
Knik Arm, geology on.................... 100-107
Knik River, copper on...................... 124

mining on.............................. 118
surveys along........................... 15

Knopf, Adolph, work of.................... " 15
Knopf, Adolph, and Paige, Sidney, paper 

by, on reconnaissance in Mata- 
nuska and Talkeetna basins.. 104-120 

Kodiak Island, gold production of......... 34
Kootznahoo Inlet, coal at.................. 80
Kougarok Mining and Ditch Comp'any,

ditches of....................... 170
Kougarok region, accessibility of......... 170-171

auriferous gravels in.................. 172-181
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Kougarok region, ditches in, cost of........ 171

freight rates to......................... 170
geology of-........... 100-109,172-173,175,180
gold production of, 1900-1905............ 171
mining in.............................. 109-172
paper on.............................. 164-181
sketch map of.-.......................... 105
topography of........................ 104-160

Kougarok River, description of............ 170
ditches near........................... 169-170
mining on......................... 171,177-178

Kougarok River, North Fork of, mining on
or near....................... 177,178

Koyukuk district, placer mining apd pro­ 
duction in....................... 38

Kruzgamepa River, stream measurements
on............................. 184,185

Kuiu Island, geology of..................... 48
Kupreanof Island, coal on.................. 80

geology of............................... 48
mineral zone in......................... 50

Kuzitrin .River, basin of, gold placers in.. 172-175 
description of........................... 165

Kuzitrin series, occurrence and character
Of............................. 128-129

L.

Lake Creek, mining on..................... 119
Lake View copper mines, ore bodies at..... 69
Lakeside Claim, work on................... 62
Lane, T. T., ditch-building by............ 1C9,170
Last Chance Creek, antimony on........... 219

gold and silver on....................... 219
Lavas, occurrence and character of......... 108
Lead ore, occurrence of............ 72,156,190,203
Lignite, analyses of.........'................ 45

deposits of.................... 109,115,221-226
distribution of, map (PI. ]1) showing.. 40 

Lignite Creek, coal on.................... 225-226
sections on........................... 225-226

Limestone Inlet, gold-bearing veins at..... 58
marble at............................... 77

Little Creek, gold on....................... 142
mining on.............................. 141

Little Sushitna River, coal on.............. 109
Lituya Bay, gold mining at................ 04-65
Lode deposits, relative value of placers

and........................... 120-127
Lode mining, Niukluk River basin......... 155

southeastern Alaska, paper on......... 47-72
statistics of............................. 20-27
work in................................. 26-30

Lodes, auriferous, occurrence of............ 156
Lost Chicken Creek, placer mining on...... 38
Lost River, tin prospects at................ 28,29
Love, J. M., acknowledgments to.......... 157
Lulu Creek, mining on...................... 103
Lynx Creek, copper on.................... 124-125

mining on............................ 123-124
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McDowell, C. B., quoted on dredging in the
Fortymile region............... 39

McGinnis Creek, gold mining on............ 50
Macklin Creek, mining on or near......... 177,1.79
Mamie copper mine, operations at.......... 67
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at.............................. 54
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Maple Bajr, copper mining at.... : .......... 66
Maps in preparation, list of................ 18
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Marble, character of........................ 74

distribution of....................... 74,75-77
markets for............................. 73-75

Marble Bluffs, marble at.................... 77
Marble Creek, marble on................... 75-76
Marble Island, marble oh................... 76
Martin, G. C., cited on markets for Alaskan

coal............................. 46
paper by, on Alaska coal fields......... 40-46

on petroleum at Controller Bay... 89-103 
quoted on Matanuskacoal........... 110,111
work of................................. 15

Marys River. See Kaviruk River.
Mascot Creek, gold on...................... 179
Mastodon Creek, mining on................ 194
Mastodon Dome, elevation of.............. 189
Mastodon Fork of Eagle Creek, mining on.. 197 
Matanuska and Talkeetna basins, coal

in..................... 107-108,109-115
copper in.............................. 124-125
economic geology of................... 109^125
faulting in......'........................ 109
geography of......................... 104-105
geology of............................ 105-109

map showing....................... 106
gold in............................ 107,115-124
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per River....................... 25-26

Metal Creek, mining on..................... 118
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production of, tables showing.......... 21
Metamorphic rocks, zones of............... 23
Mexican gold mine, operations at.......... 52-53
Mica schists, occurrence and character of... 107 
Milk Gulch, mining in.................... 121-122
Miller Creek, mining on..................... 194
Mills Creek, mining on.................... 119,123
Mineral Creek, gold in, value of............. 204

gold production of...................... 204
mining on............................ 203-204

Mining, statistics of........................ 20-21

Mining industry in 1906, paper on.......... 19-39
Mirror Slough, gas at....................... 95

oil seepages at.......................... 93-94
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Montana Creek, gold mining on............ 56
Moonlight Creek, mining near.............. 154
Moonshine claims, operations on........... 72
Moose Creek, basin of, mining in......... 214-217

coal on................................ 115,214
Mount Andrew copper mine, operations at. 67 
Mount Nichawak, oil seepages near...... 92,93,95
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Mystery Creek, mining on.................. 148
Mystic Creek, coal on....................... 226
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gold on................................. 118

Nevada Creek mines, mineralization near .. 50 
operations at........................... 53-54

New York copper claims, work on......... 70
Newlands Creek, placer mining on.......... 38
Niblack Anchorage, copper mining at...... 70
Niblack copper mine, operations at.......... 70
Niukluk River, basin of, gold fields in, de­ 

scription of................... 147-156
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mining on............................ 147-148
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geology of............................ 128-137
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graphite in........................... 139-140
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placers in.......................... 34,140-144
rainfall in ............................ 185-186
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unconsolidated deposits in.......... 132-137
veins in..................'............. 130-132
work in................................. 126
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Nome series, deformation of................ 130

graphite in................'............. 139
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160-161,166-167 
veins in............................... 130-132
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