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LETTER OF TRANSMITTAL.

Derearryvext o e INTERIOR,
Unrren Stares (GEOLOGICAL SURVEY,
Woashington, 1. (' June 28, 1904,

Str: T have the honor to submit herewith the manuseript and
illustrations of a veport entitled = The Gold Placers of the Forty-
e, Biveh Creek, and Fairbank= Regtons, Maska and 1o recom-
mend its publication as a bulletin.

This report contains the economie resalts of @ reconnaissance of
these gold ficlds of the Yukon basin which was carried out by Mr,
Lonis M. Prindle Iast season (1903). It has heen preparved essen-
tinlly for the |11:lt'el‘ miner and prospector, for which reason the
deseriptions of the auriferons gravels are presented in considerable
detail, while only the salient features of the geology are treated.
This conrse was determined upon beeause, although there was an
immediate demand on the part of the mining publie for information
in regard to the gold placers. the geology is so complex that it will
vequire several more field seasons to solve even the general problens
of structure and suceession.

Although the Fortymile and Birel (reeke distriets ave among the
oldest of the gold-placer producers of Alaska. Mr. Prindle’s investiga-
tions show that they are by uo means exhausted. and that, with the
introduetion of improved wethods of mining. they will continue to
yiehl good vetmrns. 1t is too soon ta prediet the futore of the newls
discovered Fairbanks placers, bt they show every evidence of hand-
=ome profits. The facts preseuted by Mr. Prindle indieate that the
conditions of ocenrrence of the gold are sueh that for profituble exploi-
tation it wnst be owined by improved methods, and shonld invite
the attention of eapitalists. The facet that the placers are within
a few miles of water transportation on the Tanana will permit the
introduction of machinery al mueh less cost than at some of the older
camps.,

The value of this publication i= wmeh inereased beeause it hecomes
the medinm of making public two recounaissance maps of the
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8 LETTER OF TRANSMITTATL.

region based on survevs by Mr. T. (i, Gerdine in 1903.  One map.
ou u seale of 1250000, extenuls from -Fairbauks to Cirele, and the
other, on a seale of 1:625.000, embraces the entire Yukon-Tanana
distriet.

The maps and the text of this report mnst e regarded as prelimi-
nary, for at this writing both geologic and topographic surveys are
in progress in the same field.

Very respectfully.
Arrrrp H. Brooxs,
(Feologist in Charge Division of Alaskan Mineval Resourees.
Ton. Criarees D, Warncorr,
Divector United States (}eolng-ica? Nutprey,
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THE GOLD PLACERNS OF FORTYMILE, BIRCH CREEK,
AND FAIRBANKS REGIONS, ALASKA.

By L. M. Prixone.

INTRODUCTION.
GEOGRAPHIC RELATIONS.

The Yukon-Tanana inter=trenn arvea, whicl ineludes from 35,000
to 40000 sgare miless s naturadly delimited by the Yukon and
Tanana vivers. whicli tor some distanee flow northwesterly in nearly
parallel conrses abour W) aniles apart. At the Arvetie Cirele, how-
ever, the Yakon nmkes its great bend 1o the sonthwest, and. 200 iles
farther on. near the one hundred and fifty-second merndian, i the
eentral portion of Adaska. i joined by the Tanana (PL D). The
area I this irregnlarly shaped. its longer dimmeter extending north-
west and southeast.  On the east it is delimited by the international
houndary—the one hundred and forty-first meridian—along which it
extonds to the south somewhat hevond the sixty-thivd parallel; on
the north it just crosses the Apetie Cirele (1L XV1L in pocket).

ECONOMIC DEVELOPMENT.

Some of the earliest prospeeting in the interior was done in this
area. and portions of it are comparatively well known,  The dis-
covery of placer gold on Fortymile in Is8G0 aud the later discoveries
i 1803 i the Bireh Creek and Rampart regiom= led to a rapid
development of the ereeks tributary to the Yokow.  During the sum-
e of 1902 placer gold was foumd in quantities of cconomic impor-
tinee abont 200 miles above the month of the Tanana and a fow miles
north of the viver. This Ted to an influx of people and the formation
of a center of population on the Tanana side of the avea.

Theve are at the present time in the Yukon-Tanana conntry four
widely separated regions which are producing placer gold—ithe
Fortymile region, the Birel Creck region, the Tampart region, and
the Fairbanks region.  The Yuokon and the Tanana are the main
routes of travel, and from these rivers the gold-producing creeks are
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I FORTYMILE, BIRCH CREEK, AND FAIRBANKS PLACERS, [wro., 2l

reached either by overland teails or by teibutaries whieh aee naviga-
Dle for sall Doats. ] '

Fortymde vegion (2011 —Eagle, the prineipal town of the
Fortymile vegion i= pleasantly situated on the west side of the
Yukon, about 100 miles below Dawson.  There are trails to the placer
camps m the vieinity of Fortymile Creek, 60 miles to the south, to the
ilu[_ml'l':llll loealities on American Creek, only about 12" miles to the
south, and to those seattered along the Seventymile. abont 50 miles
to the west.  Kagle, so far as its loeation will allow, 15 a sonree of
supply for this region; it has n population of about 300, and was
incorporated in 1891, An ariny 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 commumication with
the upper Yukon, the whole pregion being thus hrought into close
touch with the vest of the world,

There are two main trails to the Fortymile conntry,  One is by way
of Thirteennile Cunp, Libevty Fork, and Dome (Crecle 1o the june-
tion of Fortymile and Steele ereeks, about 40 miles sonth from Kagle,
The settlement at the mouth of Steele Ceeek = shown m LTI CL
Thence the teail follows the divide (o the southiwest. erosses South
Fork at Franklin, and passes from the Fortvinile region to the Keel-
wnstuk Hills and the Tanana. This teail teaverses most of the aveas
of cconomice importance, and all erecks where miming is in progress
can be reached from it by side trails. T is wenerally followed by
the mail earriers on the Valdes-1aele ronte. Roadbouses are located
al Steele Creek and on all the important gold-prodicing  ereeks,
The other frail, known as the Government route, leaves the first at the
Thirteenmile Caup, follows the long divide to the southwest between
the headwaters of Champion and (°Brien creeks, aind crosses North
Fork at the telegraph office, abont 8§ wiles above the = Kink.”

Tn dey weather these trails atford good traveling for pack trains,
but trausportation of supplies is so expensive that most of the nin-
ers in the Fortymile area get their supplics elsewhere than at
Bagle.  In the absence of good rowds the trade necessarily goes up the
viver, generally to Dawson: in this ease duties wn=t b paid at the
boundary., and these add greatly to the huvdens of the miner. Navi-
aation on the Fortymile is vather difficnlt, as the coevent is freguently
swift and rapids are numerous, Bat s boats carey Treight as far as
Clicken Creek on Mosqnito Fork. Transportation vtes to the Forty-
wile aven by pack teain doving the simmer are as Ligh as 25 cenls a
poud, bt in winter, when freighting = comparatively easy, e ayer-
age is about & cents o pound. Most of the wen buay their sopplies at
Daws=on in the fall aod have them freighted to the erecks dnring the
winter,  During the sinmer of 1903 prices of supplies on the erecks
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I"RENDLE. | FECOMOMIC DEVELOPMENT. 11

were Toumnd o he as high as 30 cents per poid for =g S860 foe
i D0-pontd sacele of flowes and 30 cent= o pornd o bacon.

The important Joealities on Xnerienn Creel enn be casily visited
m oo day’s terp frowe Eagle by o teadl which olinibs the long spur
west of Nwmerican Creck, from which o comprehensive view of the
whole arvea ean e obtained, and then descends abruptly into the
deep valley of the erecele Toower weather the teail is oo eather aod
ot to travel, These Toealitios can al=o he reached by following the
Steele Creek trail about 10 miles to o point where a braneh trail
leads down a steep deseent 1o St Giolel.

The loealities on the Seventyvmile where work is in progress arve
widely scparated and arve generally reached by w trail which erosses
Mission Creck at its junetion with EKxcelsior Creck. follows the ridge
north of Exeelsior, erosses Brvant about 1 omiles from the mouth,
climbs to the vidge on the west, and then drops down hita the valley of
the Seventyvinile and follows the <teeam (o the falls: from the Falls
to Barney Creck it keeps on the noeth sides sl ine plaees s bettor
along the base of the vidge: abom half a mile above Bayney Creek
it loaves the river Tor the videe on the north sides This s the <ta I‘Iill;!
point of the vome overknd from the Seventyuile to the Birel Creek
pecion. abont 120 miles to the porthwest frome Fagle, The ridee (o
the south of the Seventymile is preferved by some of the miners in
traveling from the upper Seventvmile to Kagle,  This is a high, drey
trail that Teads vound the north end of Glacier Mountain, down the
Jong spur between Exeelsior and Mission eveek=cand thenee (o Eagle,

Birel O reel: vegion.—( irele. abome THO0 miles helow I'l}l,u"t‘., on the
west side of the Yukon, is the Tocal <upply paint Tor ahe digeings
in the Biveh Creeele vegion. which aee <ivaaned abont 50 miles to (e
sonth, neross the Yukon Flat-c ju=t within the edae of the platean
countrey. The teail betweens Cieele el the wolehes G diveet and
cood during dey weathers bor i longscontinned maine e hecones
ditficult to travel. Twelvemile Honseo Comeal Tlovseo and Miller
House are good rond honses <itiated ot convenient iervals alongs
the teadle Pacle tradns ke vogalar teips Trom Civele to the gulehes,
the freight rates heing abont 25 cont= o ponnd doring the siammner
sen=on : buty as in all the other regions, the heavy freighting is done
it the winter,

Lo puret pegion.—Rampart, which is ahout 170 miles below Crrels,
i~ the sapply point for the men working in the netshiboving ouleles,
Theere ave teatls up Lattle Minook Creck over the divide to the hend-
witters of Troublesome Creek and the Thitlina, and ap the Minook o
the CHenn Creeeke cotntey, 25 miles sonth of Rampart.

Foirbonks vegion, The new towns of Fairbanks and Chena are
sitiabed abont 200 miles ap the Tavana Valley,  Chenais on the main
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Fiver and Fairbanks is about 9 miles above, on a slongh, while the
ailehes where work is heing doue are about 12 iles to the north,
Fairbanks, which i= ahont 200 miles due west of Fagle and 150 miles
southwest of Cirele, i< accessible by teails from hoth places, That
from Civele i< the <hovter aud better,  Stoves e loented at hoth
places, winl hoth ave supply points for the camips. Ouly the smaller
river boats, Tike the Aoyekak (2 most useful tvpe of boats 120 foer
long by 24 feet wide, with an average deaft of 22 inehesy, are used on
the Chena Slough.,  Chena, however, is accessihle by the lavger river
hoats.  There are trails from both settlement= to the vreeks, but that
from Chena is somewhat longer, and, following lower ground, is not
=0 good a one to travel daring the snmmmer season. Where the trails
pass through the timber they have been well eleared: along the ereek
hottoms they are often soft.  Pack trains make regnlar trips and
earry supplies at about the same rates as in the other regions.  Various
business mterests are represented in the two towns, and three sawmills
were in operation at Fairbanks in 1903, with a daily eapacity of about
50,000 feet. The Government telegraph line along the Tanana has
brought the region into elose communication with the ontside world.

The population of the two places, with that of the ereeks, was about
SOO i 1903, and over LOO0 in 1901

CLIMATE AND VEGETATION.

Althongh the winters are intensely colid, the summers are mneh
witkmer than is generndly supposed, and the arvear nnmber of howes
during which the sun s above the horizon compensates for the shovt -
ness of the summer; the weather is often hot: frost= are generally
uncommon, and the conditions are favorable for the development of
an abundant vegetation.

The most common trees are the spruce, aspen, and hirch, while
alder and willow grow thickly along the stream courses, and a seat-
tering growth of tamarack is found in the valleys of the Ynkon and
Tanana rivers,  Sprice grows abundantly in the valleys of the larger
streams aned attains considerable size s throughout the avea it is fownd
along the steep slopes of the deep gulehes as high as the elimatie
conditions will permit, and even covers with a light growth the lower
ridges in the vieinity of the wain deaiiage lines. The higher slopes
e ridges are often covered with dwarf bireh awwd alder, which
finally give place to the moss-covered surface of the divides,  The
aspen is fonmd abundantly along the stream bottoms, and bireh s
contnon neitre the large rivers,

Foed Tor stock is found in the headwater valleys of the streams
thronghout most of the region and is generally abidant along the
farger streams, At Eagle, and also near Centreal Tlonse, in the Bireh
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Creek regton, hay is potap for ase during e winter months, and i
portions of the Tanana Valley grass grows luxuriantly.  One of the
interesting sighits of the trip was that of & buneli of eattle near the
Tamm vesting lazily in (he warm sunshine of o September day sur-
rounded by an abundance of gool grass,

WORK OF THE SURVEY.
PREVIOLUS WoORK.

The Fortymile, Birel Creek. and Rampart regions were visited
i ISO6 by nosurvey  party consisting of  Spures Goodrieh, and
Sehivndery the teip resulting o detatled deseriptions of the gold-pro-
dieing areas, an acconnt of the developments that had been made np
to that time, and sketeh wap= of the areas teaversed.”

I I808 Mr. Alfreed 1L Birook~." of the Survey. studied the geog-
raphy and geology along the Tanana side of the avea and noted the
lithologie resemblanees 1o the goli-bearing rocks of the Fortymile
el Biveh Creek regions, deseribed by Spure. The valley of the
Tanana was uupped. and in the same vear another party, led by Mr.
K. ¢ Bavnaed. nuede o map of the Fortymile region on a seale of
abour wiles to the meh (PL VII).

The trip of the Peters and Brooks party @ of the Survey, in 18,
wave an opportunity for comparing the geology of this area with that
of the conntrey south of the Tanana. and o note the cconomic devel-
opment~ that had been made in the Fortymile region since the visit
of the Spurr party.

In 1902 Mr. Collier studied the geology along the Yukon with spe-
vial reference to the ocenrrence of conl. and investigated the gold
placer diggings on Glenn Creek in the Rumipart vegion  During the
~ame =cason the Brooks party from the Mount MeKinley region
vrossedd the Tanana at Tortella and studied a seetion of the area from
this river to Rampart.

WORK o 1905,

Fxploitation has been steadily earried forward sinee Spurr’s inves-
tgations, and the camps have continned to develop in spite of the

aRpnrr, W K Geplogy of the Yukon gold districts, Aaska @ Elghieenth Aonn, Rept.
L, ® Geal Barvey, pl o, 1898, pp. ST-802,

EA pevonmadesanes o the Toosina and White river basins, Alaskn, In 1895 0 Twenlleth
A Rept, 170 =0 Genl, Suevey, 1900, p T, pp. 425404,

P Throoks, Almed L A reconsissanes frome Pyrambd Harbor (o Foagle Clty, Alaskn,
Inelading a eseriptlon of the copper deposii= on the umd Toavana Fivers : “P'wenly-
fest Anne Rept, 108 Geal Surves, pla 20 1900, pp I.

OO, Avthoe L The Glem Creek sold ndoning distefet, Naska @ Ball, 1L 8 Geol,
Hurvey Noo 2000 0o, e 449 5062 The con! resourees of the Youkon, Aloska ;o Bal, 1, o,
Gieal, Barvey Noo 2I8, T8o,

© Drooks, ACssl T Ao exphaention in Uwe Mount MeBinley vegion, Moasko : 1'eal, Paper
1. ¥, Geol, Survey No. — (In preparation).
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eveat discoveries at Dawson and Nowe. Miner= who have teied their
liek at these more promising loealities have aftes retired (o make o
living at the old conps. where many of the pioneers are now (o he
found. T consequence of these developments= aand of the demands on
the part of the publie Tor information in vegard o these distriets, (wo
Geologieal Survey partics were sent to this field in the season of 1903,
one under eliarge of Me T Gl Gerdine, to make a topographie survey
between Eagle and the Tanaua and from Tanana to Civeley and the
other, inder eharge of the writer, to study, so far as possible within
the Himits of o singlo field season, the ocenreence of gold in the placers
of the distriets which have been mentioned, and Lo extend the studies
of the geologie prablems. The Tollowing report inelndes only the
vesults of innnedinte cconomic bearving, the publication of the geology
being deferred until further studies have heen made,

Topograplic porty. Vhe combined topographic aml gealogic par
Gies, in charge of Mr 1L Go Gerdine, topographer, traveled by way
of Dawson to Eagle, arviving there dune 16, Mr. Gerdine, with
Me. R B Oliver (assistant) 6 mens and 1 horses, hegan the topo-
,‘:l‘il'nllit' work about 20 wmiles west of l':ll,'{ll' andd carvied a belt of
recontaissanee mapping to the southwest into the Goodpaster Valley,
andd thenee across the Saleha neavly to Faivbanks,  Tlere, unfortu-
mately. the sneveys were illlt‘l'l'll[lll'll by o ddense |m|| of smoke from
forest fires. but they were begun again at Faivhanks, on the Tanana,
and earvied portheast throngh the new  wolil disteiel as well as
throngh the older Bireh Creek diggings. and thenee (o Cirele, on the
Yukon, which was reached about the middle of Septewmber. Within
the Timits of one season Messr=, Gerdine and Oliver completed the
reconpaissianee mapping of over 6,000 square wiles. awd mnch of the
value of this report vest= in the faet that throngh it these eartographic
resttlt= are presented to the public. The map of the Fairbanks-Bireh
Creek regions, on a seale of about 4 miles to the el (1:250000), in-
clides the region between the Tanana and Cirele (PLXTIT). A
second map (PL XVT) has been prepared, on o scale of 10 miles to
the ineh (1:625000), of the entive vegion, which embraces not only
Mr. Gerdine’s surveys, but all those that were previonsly made in the
entire Yuokon-Tanana region.

Geologic porty—The writer’s party. which inelnded a packer, :
couk, and T horses, hegan work ar Eagle on June 16 and continned
it nntil the close of the season at Fairbanks on September 12, doring
which time abont 400 miles were traveled,  Eighty-eight days were
available for work. fifty-five of which were bright and elear.  The
latter paret of Jone and July were =pentin the placer enmps of the
Fortymile aven. those near Kagleo mud those on the Seventymile: the
et of August i teveling from Bagle to Bivel Creek aud i
studying the placers of the Bireh Creek vegion: and the time that
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remsined inomaking a trip across conntry to the Tanana and in the
Fatrbanks placer vegion, where only four days were available Tor
work.

Thee work was coneentrated on the gold-producing erecks and local-
ies whiere ]Il'l::-.ipl'!'lill,‘.: Wil= i PIOLIeSE with the atm of learninge as
el as possible tn vegard 1o the origin sand distribution of the golid,
the methods by whiel it s obtamed o the nndevelaped possibilities
of the olider as woll s the newer vinpe-.

The journey naturally falls ineo fone divisions—that from Bagle
to the Fortvimile conntey and vetonens that cmbraced by side teips in
the vicinity of Bagle and to the seventyvuiles that from Fagle (o
Biveh Creeel, and that from the Biveh Creek vegion (o the Tanana.

Lo the Fortymile region the wreiter visited Wade Creecl, Walker
[Fork. Franklin Creek, Clhicken Crecele North Fork of Fortvinile, ad
sovernl ontlying loenlities where some work is being donez o the
vieinity of Bagle, Amevican Creek and Discovery Fork and the loeal-
thies on the Seventymiles in the Bivel Creek region, Deadwood. Man-
mmoth, Mastodons Miller, and Kagle creeks: in the Fairbanks vegion,
Pedro, Cleseys and Faivlanls crock-

Irom Eagle tsee mape PLVTH the poety teaveled sonth along the
Stecle Creek teail, erossed the Fortvimile at steele Creeek caoed the
Sonth Fork at Frankhin Creek, enciveled the headwaters of Bocekskin
Creck o the telegraph Toey and teaveled thenes fo the = Kink.,”” on
North Fork of Fortymile, omside the area <shown on the map. (P°L
VIL)  From this point o good trail was followed along the divide in
s northeasterly divection to Fagle. Tuoerossing the country from
Eagle to Birch Creck a northeasterly conrse was taken.  The ridgo
to the north of the Seventymile at Flume Crock was found Lo olfer
cood Araveling, and Tavther fo the west the northern slopes of
cronp of sharp peaks were traversed Gl a deseent was made fo IPlal,
Creek. Charley Creek was crossed without diflicnluy ae o point per-
laps 30 miles above the wmonthe wheve i flows na meandering
vonrse in a narrow canvor. A divide was then followed Tor threo
duvs without erossing a single streamn to the forks of South Fork
of Tiireh Creek. keeping the novthern teibutary of this fork, with its
deep canyons, on the north. Bireh Creele was erossedat o point abount,
< ile= above where it emerges from the hills into (he great Hat
country south from Cirele, and the divide was followed vound to-
witrd Deadwood Creele till o trail was found erossing the lat from
the Hot Springs to Centeal House.  The distance from Iagle to
Central TTouse in o =traight line is about 120 miles.  Thae course
followed by the Survey parety was found to be comparatively diveet s

= Phe weiler, assistod by Meo 1 L Hess, revisited (he Pairbanks diseeied in 290, amd
it Bs boen possible oo cmbody fn his repeel o deseviption of the present developmenis
I this portion of the Yokon-"Tamann region.
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the only poiuts where diffienltios may be enconntered are at Charley
River and Bireh Creck. which at times of high water may become
sonrees of delay, thongh ar low water they present no dificultios,
Charley River was ensily erossed, but high water cansed a delay of
fwo days at Biveh (k.

FFrow the Bivel Creek region there is a divect aml easy trail to the
Tanmmin, by which Fairbanks, 150 miles to the =outhwest from Cirele.
was reached the night of September 11, just in time to take the
stestmer down the river next morning.

Canditions  of travel —Traveling thronglt the  Ynkon-Tanana
country with pack trains is comparatively easv, The trail keeps
mostly to the divides, and these, exeept in ramny weather, generally
allord good firm footing and ean often be followed for two or three
days withont erossing the main deainnge e, The simmer of 19053
wats very dey in the Fortymile region, amd the hot davs of Jane and
July, hazy with the smoke of many forest fires, hardened the frails
ind lowered the streams il the conditions were nnusually favorable
for travel.

When traveling on the high divides, which are covered only with
moss or a sparse growth of dwarf bivel and oceasional clumps of
alder, it is ensy at camping time 1o drop down to the green valley of
some small stream where the hovses find the freshest geass and wheye
the steaggling spruces from the thickly covered slopes furnish abun
dant firewod.  Tu these upper vallexs caribou are frequently 1o e
found in great abundanee during the fall aud winter wonths.  Hone
dreds of them were enconntered between the Seventyvinile aud Bivel
Creek.  They betrayed only curiosity at the presence of the pack
train and were apparently migrating slowly toward the east,

The larger streams ean generally be forded s Jow water, and at
the points where the main frails cross them ferry hoats arve available
for the transportation of passengers and outfits, while horses cross
cither by wading or swimming, At Fairbanks a wire-cable ferry
has been constructed capable of carrying several hor=es with their
packss A wire eable was also in use at Twelvewile, on Bireh Creek.
In ease of sudden rain a stream like Biveh Creek may rise several
feet in n few hours, and the erossing, which was so casy while the
witer wits low and clear, becomes an impossibility Gl the flood has
subsided,  Fortmmately, with elear weather the water falls vapidly.,
and the erossing ean beowade inoa day or so with litde diflieulty.
This sudden change in character illustrates the delieate adjustnient
hetween the stren= il the weather conditions, which results from
the fuet that. in consequence of the frozen chiarmeter of most of the
ervornd in the deainage areas, the rainfall find= its way rapidly to the
strewtins,

* .\ brldge bas replaced e wire-cable Terry.
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Road houses have been established at points along the mmin teails
in the vicinity of the mining regions.  Good board and bunks are to
be hiad, and the caltivation of garden spots within the last few years
has resulted in the addition of a wholesome variety of fresh vege-
tables 10 the ordinary Alaskan diet. Caribon. too, killed in (he Fall
and winter months, are often kept in cold storage thronghout the
<tner i e honses or in old shafts where at a depth of 20 to 30
feer the gromd s always frozen.  Greayling are albmndant i the
clear streatms awd ave easily canghit.

The wembers of the parety during the jonrney often experienced
the helpfulness and hospitality =0 characteristic of the prospeetor,
el hve ocension to ook baele with pleasure upon the days spent
o men who have libored haed oo gquiet way to satisfy the
crnving for individoal independenee and have gained throngh haed-
ship =omething that is worth while even if their hopes are yet un-
reahized. I the hazy atmosphere of an after-dinner smoke iu some
neatly Kept enbin bits of Alaskan exploration come to the surface
which tell most fareibly the story of the days of ISOS: or perlups o
blue colnmm of <simoke. famtly rising from the sproces of some lonely
puleh, gides one to the temporary camp of a pioneer who lias heen
i Aaska sinee the Hest discovery of gold.  Over a cup of cotlee, pre-
praaved tnean obd baking-powder ean, one ds made fo understand the
pnportant part these men have played o the development of this por-
tion of our possessions aud their veasons for huving learned to call
it home.

GEOGRAPIHIC DESCRIPTION,

TOPOGRAPHY.

The Yukon-Tanana area i~ ul||.\' i |ml‘lin|| af the sreal inlerior
platenu which extends from the northern base of the Pacifie Moun-
G system to the Rocky Moo=, faoe north of Yokon River aud east
and west throughout Maska.  The avernge altitnde = about 5000 foel
above sea level, mid the ondunlating sureface present= o compartively
even =ky lines broken by oceasional, <hort, rugged, <harp-peaked
eidges, which rise oo height of abut G000 feet, amd by lower,
i~olatedd pronnenees, loeally known as = dome<"  (Seenap, PLXVI
i pocket) The apparent continmiey of the general surfaee s inter-
rupted by many steepewalled valleys whielh have heen ineised tooa
depth of 1000 1o 3000 feer and have made the area oue of broad
undulating divides and long flat-topped spoes, all of nearly nniform
clevation.  Townrd the Yokon the platean vegion breaks off abraptly
to the viver or to the surface of the large wea known as the Yukon
Flats, and the onter edge of it has frequently hecome o fringe of sharp
ridges separating the many smaller streams in the vicinity of the

Bull. 251—0% m—-2
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river,  On the southern side the ridges often persist to the Tanana.
or become gradually lower toward its vallexy o those of its tribu-
taries.  The valleys. too, are more open than those on the Yukon side,

DRAINAGE.

There 15 no well-defined divide between the two vivers, and the
dreainnge i carried away by their interlocking teibutaries, which
often pursie wost irvegnlar comrses. The most portant tributa-
ries of the Yukon within this area arve the Fortymile, Mission, Sev-
entymile, Charley, Birch, Preacher, Beaver, Hess, and Minook : those
of the Tannun are the Volkomr, Goodpaster, Salehn. Chena, Tolo-
vanu, wnd Buker.

FORTYMILE REGION,

Ceneral character.—The greater portion of the Fortymile region,
about 2,100 square miles, is ineluded in the Fortymile quadeangle,
which was mapped by Mre Eo CL Barnard in 1895, and shown on PL
VIT of (his report.

In this region the monntains are of (wo Lypes—ridge and dome,
Glucier Mountain, 15 miles west from Eagle, which is one of the
most. prominent exmmples of the ridae types is partly shown in PL
L 2 Tt s o gray, sharp-peaked ridge. with a northeast-southwest
trend. an altitude of about 6,000 feet, and o length of about 10 miles
It forms a strong contrast to the sueromding connteys From its
flanks ean be seen severnl domes which attain heighis np to 5000 or
more feel, Fortymile Dome, about 15 miles south of the Yukon,
along the boundary, i one of the most conspicuons exmnples.  Be-
tween these types of prominences extends the undulating platean-like
areas interrupted by the vallevs of many steenms.

The Yukon River at Eagle is about 810 feet above sea level, and its
tribntaries have consequently a fall of something like 2,000 feet from
their sonrees in the platean country (o the level of the main viver,
As the Yukon has been entting for itself a narrow valley in the Yukon
Plateau, so the many tributaries have been deepening their channels
nntil the prevalent type is that of the canyon. The most important
streams are the Fortymile, Mission, and Seventymile.

Portymile  system —Fortymile Creek, which drains about two-
(hirds of the area, is formed by the union of North and South forks at
a point about 45 miles sonthwest from Eagle and 25 miles west of the
houndary and flows in a meandering easterly direction to the Yukon
through a narrow valley (PL ITI, A), the bottom of which. where
the forks join, is about 1,000 feet above sea level. From the higher
clevations a few miles back long <purs descend toward the stream
with gradual slopes, which at an clevation of about 500 feet above



FRTNDLE ] GREOORATHIC DESCIPTION. 19

the stresan and in places as far as a mile haek from it are conspie-
nously benehed, The beneh can be traced all along this portion of
the river and is the Hoor of an older valley formed by the streant and
ocetupied by it at a period before the present canyon was connmenced,
This feature 18 well shown on the map of the Fortymile quadrangle
(Pl VI,

The Fortymile. which varies in width from 250 (0 300 feet or more,
carries o considerable volume of water. ad often flows in long
reaches of quiet water, separutod by viflles cansed by anterops of bed
rock neross the stream. Navigation i= vather diffieult. hat freight s
carried mosmall boats as far as< Chicken Creele on Sonth Forke At
low water the stremm is ea=ily forded Dy pack animals,

Novth Fork, which drain= a Taorge avea to the west and has nuier-
o= teibntaries from the north toward Glacicr Monntaing hias sunk
el ina canyvon Hike that of Fortvmile, sond flows inoan easterly
divection to the wain viver. sonth IFork, on the other hand, (lows in
a general northerly divection oo canyon whieh beeones more open
Loward the sonth and bhend= abraptly to the west about 15 miles above
the forks: 5 miles hevond. v divides into Denison and Mosquito forks,
which deain o large aren to the sonth and west. Beeanse of its
placers. Clhicken Creek s oan important Aribuatary of the latter.
Walker Fork heads on the Canadian side, flows inoan ircepnlar west-
erly divection. and joins South Forlk abont 12 miles sonth of the main
forks: it forms the southern bomdary of an area containing several
erecks of ceonomie inportanee.  Fortymile, between the forks and the
bonndary. receives from the sonth <everal small tributaries, of which
Canyon Crecle, ahont 5 niles west of the houndary, is the most im-
portant. A Targer number of erecks are teibutary from the nortl,
but most of thew arve small. O Brien Creek, however, pathers the
draimage from an avea extending 20 miles to the north, where its most
distant sourcees ave opposite those of Ameriean (reck.

Mission Croele systow—The Mission Creek <vstem drains the aren
hetween Glacier Momutain and FEagle,  'The headwaters of s many
fributaries are entting into the platean sureface far more vigorously
than are those of the Fortyimile system, which Aow in less aceentn-
ated valley= on the southern side of the divide with the deereased
power due to greater distanee from the major stream.  For the
ereater portion of their conrses Mission Ceeek and its tributaries How
in o northeasterly divection. At the point where Excelsior Creek
Jemins it the nuvin ~tresmn g nearly ol right angles to its former
direction, and flows ~outheast for a distance of about 8 miles Lo the
Yukon. The valley throngh this part of its conrse is nnsynmmetrieal,
being bounded on the north by a steep ridge and on the south by
aslope 3 or 4 miles in widthy which rises gradually toward the higher
level,  The stream belongs to a smaller elass than the Fortymile and is
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shallow and swift, with an average width of perhaps 30 feet,  Awmoer-
ienn Creek is i< most important tributary.

Neveatymide systen . —The Seventymiles whieh 1= nearly the size of
Fortymjle, has a length of about T miles. and ows ina gencral enst-
erly conrse, throngh o beautiful valley, to the Yukon, about 25 miles
below Eagle,  [t< upper valley is of the canyvon type, but at Barney
Crecky about 30 miles west of Eagle, it becomes broader. and s
hotmded on the north by a high, steep ridge, and on the sonth by mas-
sive spurs that descend rather abruptly from the platean region to the
foot of a fat which 1= about one-half mile in width and from 10 (o
20 feet above the level of the present stream.  In the canyon portion
the spurs from the hills to the sonth arve even more clearly benehed than
ave those on the Fortymile,  The surface of the most prominent beneh,
00 Teet above the strean, is shown i the accompanying photograph
(LI, 22y Facther south the hills rise to a height of aboot
2.500 feet, or more above the viver, and exhibit bheautifully preserved
rock-cut henehies to their simmitse which ave flat topped. several aerves
in extent, and often correspond in level to the truneated tops of neigh-
boring hills. The benehes, exeept where obseured by gulehes; ean be
tracedd around the hillss they are especially prominent on the spurs
andd oceur at corresponding levels. The vertieal 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 onterop of the bed rock.
The rocks comprising this area are highly contorted metamorphie
sehists and granular intrusives. Whatever the hed roek or - atti-
tide, the same forms have been developed and are wost striking foa-
tures of the fandseape. Similar forms were observed in other Toeali-
ties o the northern side of the Yukon-Tanana country, bt nowhere
exhibited sueh development as in the valley of the Seventymile,

The tributaries from the north are short and enter the river through
deep. narrow eanyols. Some of those from the sonth attain a length
of from 12 to 15 miles. Bryvant. Mogul, Granite, and Flume are the
most important.  These head in beautiful open valleys, which becone
narrower as the wain eiver i approsched, nntil, incthe lower portions,
the streams low throngh narrow canyons ent by them in the broad.
flat. heneh, which, at the Seventvmile. is ahout 500 feet above the
stresi,

The viver can be casily forded on foot at low water, and with (he
exception of a short portage at the falls, is genevally navigable Tor
siall hoats nearly to Barney Creek.

The sme fvpe of conntry prevails from the Seventymile 1o the
Birch Creek region. Ridges like Glacier Mountaim., however, are
more prominently developed.  One extending from the Seventywile
shout opposite the month of Fluue Creels for about 15 miles in o
westerly diveetion is the most conspicuous example.  The altitude is
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ahout 5000 feet, the same as that of Glacier Mountains it has several
sharp. precipitons peaks, and the northern slopes ave deeply fur-
vowed by minor streams. The country to the north is one of open
villevs and brodd interstreain areas, where the minor lines of drain-
age have been gathered into a0 few anain streams which flow in
northerly divection toward the Yukon.

The most important stream= bhetween the Seventymile and Bireh
Crecle are Flat Creek and Charley River. The former. which is about
1 miles west from the month of Flime Creek, on the Seventymile,
flows in a eanyvon within an older valley like that of the Seventymile.
bt is o much smaller strean. Cliaeley River, whiel is 8 miles farther
west, 15 of the Bireh Creek tvpes Ttomeanders in o narrow canyon
ahout 500 feet deep. the cotrse of which 1= northeasterly toward the
Yukou,  The viver. whicl vises far i the interior, has aowidth in this
lower portion of 1< conrse of 200 1o 200 feat. can be casily forded on
foot at Jow water, antl 1= sadd o be navigable for small hoats for a
distance of 100 miles above its month.

BIRCH CREFK DEGION.,

Conerol chovaeter—This region. sitnated about 50 miles sonth of
the Yukon at Cireles b= shown on the veconnaissance map of the Bireh
Creck and Fairbanks distreiets (PLOXTHD. The general charaeteris-
ties of prominent rvidges, less prominent isolated domes, and an nndn-
lating platean surface deeply incised by many streams are the same
as i the Fortvmile region.  ereo however, the ridges descend 1o
the surface of an extensive flat abont <00 feet above sea level and
H) miles in width, whieh extends from their base t6 the Yulkon,
Thix ill-drained area is Qeeked with akes sl erossed by the mean-
dering deainage from the phuemie A prominent ridge, similae (o
titt of Glacier Mountain. e be seen frome the pltenn level ahout
40 miles to the west, The most prominent domes are Mastodon and
Porenpine, 4400 feet and abont 4900 feets vespectively, situated
—abont S omiles apart, near the aoeea of cecononmie interest.

Biveh Crecl systen —The crecks of fmportance all belong to the
drainage system of Direh Creeko a stream comparable with Forty-
mile Creek. which receives wmany active teibutaries ramifving far
within the plateaw, and, after lowing parallel with the Yokon in g
long meandering northwesterly comrse, linally joins that stream helow
the great bend at the Areetie Civele (map. PLONXY1)L 1tois formed
by North and South forks= (which have southeast and northwest
cottrses, respectively, to the pomnt of nnion, just within the edge of
the platean) and Hows northward through o narrow canyou into
the Yukon flat. North Fork, whielh s the more powerful strean.
dreaing o large area to the west aud south. the headwaters inter-
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locking with thos of stremn= teibitary to the Tanana.  Nonth
Fork, 6 iles to the sontheast of the main forks, divides into (wao
strong tributaries, and these rapidly split up into nomerons smaller
streams which are deeply sunk within the vegion and interlock with
the systemn of the Charvley River to the east and southeast, The val-
leys of the two main forks are hounded to the north Ly a steep slope
rising LOOO feet or more above then. A well-defined heneh abom
100 feet above the present streams honnds the nurrow valleys to the
sotth, 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 Bireh Creek is joined by Crooked Creek, which flows in an
casterly divection through a broad, flat valley and receives the waters
of several short. northward-flowing streams of cconomie himportanee,
which drain the edge of the platenn. The wide flat of Croaked Creeks
merges into that of Bireh.

The valleys of Mission Creek, Seventyinile. and of the fovks of
Bireh Creek arve similar in that they have an unsymmervieal seetion—
steep slopes on the north and an open, more or less henched eonntry
to the south.

FAITRBANKS REGION.

(lenerval character—This region occupies a position on the sonth
border of the platean country corresponding to that of the Bireh
Creek region on the north, and is also shown on the reconnnissance
map of the two distriets (PLXTIT).  The arvea in which there is
present interest lies between Little Chena il Chatanika vivers,
i= deained by their tributaries.  The general clinracter of the region
is the same as that of Bireh Creek, except that the platean region
deseends more gradually to the valley of the Tanann and fas sone-
what lower average altitude. Domes which have received loeal nanies
rise above the general level to a height of 2,600 to 3,000 feet ahove
sea level.  The valleys ave more open than those to the north aud the
divides separating them are lower.

O hatawileo and (hewa rivers—The Chatanika has its <omree far
baek in the platean, and flows in a southwesterly divection to the
Tanunu. Twenty miles to the east is the Little Chena, which flows
in o course parallel to the Chatanika and joins the Chena in the
(lats o few wiles sonth of the platean.  The divide separvating the
Chatanila and the Little Chena extends in o sonthwesterly divection
parallel to their conrses and has been muel dissected by minor triba-
taries, which flow to the northwest and the sontheast, respectively.
townrd these streams. T'he occurrence of gold on these small strenms
has mnde the aren one of  economie mportanee,  The  distancee
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from the platean country across the Hats to Tanana River is about
8 miles.  The Chena Slough, however, from the main river, mean-
tlers along the northern imit of the flat and reeeives the strenms soon
after they leave the hills. The altitnde of the slough at Fairbanks is
approxinately 450 feet,

GEOLOGLC SKETCIL.
INTRODUCTION.

The =hape and surface of the arvea have been briefly deseribed, and
the material or bed rock of which this hlock of country is composed
next demands consideration. The attainment of detailed knowledge
of a region of complex geology like that under diseussion is the work
of many years, but the results from the varions reconnaissanee sur-
vevs have thrown wmueh light on the hroader geologie problems, and
these are epitomized in the table of <teatigraplie suceession to follow,
as well as on the map (PLTV).

Both in the feld awd in the lnboratory the writer’s chief energies
have been directed toward a <tudy of the cconomie problems, to which
the purely geologic nvestigations have been muade entively subor-
dinate. To view of this and beeanse more detailed studies of the
stratigraphy are to he nndertaken, only a few general conelusions in
reaard to the geology will be here presented. The stratigraphic
<necession of the general provinee will be presented in tabular form,
but in the text only those formations and roeks which the writer
has personally studied will be cansidered, and these ehiefly from the
staundpoint of economie importance. the constunt aim being to present
sueh matter as will enable the miner vo nnderstand better the velation
of the deposits in which he is fnterested to the hed rock in which
they ocenr, or from which they have bheen derived,

The vocks nclude representatives of the igneous and sedimentary
clusses—those clearly formed by soliditication from a molten eondi-
tion and those which have heen deposited throngh the ageney - of
water—and the metnmorphic rocks——a elas= most important in this
region—whicl vesult from the alteration of either of the others.

Grranite, which ocenes abidantly o this avea, illnstrates the first
class. The inerals of whiel it is composed have developed in place
ax the final vesalt 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 ninerals, and the molten mass
would have consolidated ax a product somewhat resembling the slag
from a glass furnace. Coarse-grained. fine-grained, and glassy rocks,
entively different in appearance, may thus resalt from the same mate-
vial simply throngh a difference in the conditions of solidification;
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bt whatever the conditions the resultant produets have the earmarks
of igneons origin.

Shales sindstone, aned conglomerate. which are very common in the
seventymile Vallev, are composed, on the other hand, of nad,
rounded grains, and pebbles, vespectively. areanged o rather well-
defined Tayers that give the coarser varieties o bhanded appeavance,
Al ines of evidenee lead (o the conclusion that such characters are dne
to the reworking and sorting of material devived from older rocks and
its subsequent deposition by water.  Iixeept that they are consolidated
and folded, these rocks differ in no essentinl respeet From similar
deposits now in process of formation,  Limestones also are known to
have been deposited vnder water and often contain recoguizable
remains of organisms,  The unaltered igneous and sedimentary rocks
thus show their mode of origin by their charaeteristios.

The most widely distributed vocks within this aven are the sehists
nnd gneisses, rocks which have been so changed by complex processes
of metwmorphism that their origin s often o doubt. The sedi-
mentary and igneons rocks, in passing through the metamorphic mill,
have had new minerals developed and new stenetures imposed npon
them until their primary characteristies ave obsenred or replaced by
those of o secondary natnre.  Further, these two classes, which are
in places most intinately mingled, react on each other, and, beside
the mutual resnlts of sueh elose relation, have often undergone
together the processes of metmmorphisne The formation of quartz
veins is generally an accompaniment of these clmges, while, Toeatly,
the quartz veins or the rocks themselves lave heen minernlized and
become sonrees of some of the gold deposits, the discovery of which
has made the region of importance and rendered the distribition of
the metamorplie rocks o problenm of ceonomic interest,

STRATIGRAPHIC SUCCESSION.

An important purpose of all geologic work in any given province is
to determine the sequence of the steata which outerop in the area, In
a region wheve the rocks have heen el deformed the succession can
he definitely established only after the most painstaking and detailed
stindiog, which in the Yakon-Tanana region have not yvet been begnn,
The results of the varions survevs have, however, determined the sue-
cession of the larger subdivisions of a geologie time seale, which is
presented iu the following mble. This seale, which is practieally
identienl with that prepared by Mr. Collier” with the cooperation
of Mr. Brooks, will. in conneetion with the map (PL IV). clneidate
the general geologic features,

o Collier. Arthine J.. The coul eesonrees of the Yoaken o Till, 11, 8, tieal. Surevey Noo
R LR EU LR T [
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The region visited by the wreiter = biegely ocenpied by the meta-
worphie sediments called o the wable the Biveln Croek =ehists and (the
Fortymile Tormation. by the Devoninn vocks « Rinnparet formation),
by dgneons intrnston~. by Tertiney <sdstones and conglomerates
( Kenai. sd by the Quatertaey deposits. These Tormations will
therefore be deserilual, hot the Carbonilorons and Mesozoie horizons,
whieh have not bheen <todionl by the weiter. will veceive no further
consideration.

GEOLOGIC MAP.

Thongh mueh of the Yokon-Tannn countey has not heen sar-
voyed i details ver the general Taets of rock disteibotion indieated
on the neconpanying wap (PL IV are probably correet. The writer
1= ouly respons=ible for the eeology of the central part of the arvea, that
along the Yukon being hased on Collier’s work. while the sontheast-
ern and sonthwestern parets are based on the Brooks surveys,

It is of interest to note the general faets of disteibution, .\ Tooad
Belt of gieisses and sehists, terined the Pelly gneisses, stretehes norvth-
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westward Tromn the Canadian boundary probably (o the Saleha Val-
leyv,  These gneisses. provisionally assioned 1o the Archean, are
flanked Doth porth awd ~owth by the metamorphice sediments, which
inclnde the Bivels Creek sehists and Fortvmile formation.  These
Bber ocenpy o hroad zoneo which 1= probably continnous from the
!‘1lll't.\'llliil' basin to the valley of Beaver Crecks. inlervapted only by
st ler areas ocenpied by intrusives, or Devonian or Tertinry forma-
tions, The Devantan (Ranpart formationy finds an ivvegular dis-
fribution in =mall patehes in the easterw portion of the conntry ; west
of the Beaver Valley it attains an extensive development.  Some
Mississippian, Permian., and  Cretaccons rocks outerop along the
Yukon hetween Eagle and Civele, and Carboniferons rocks have been
found west of the Beaver Valley, but rocks of these ages have not been
recognized elsewhere in the district, thongh it is quite possible that
detailed surveys may discover then.

Lf this map has any significanee to the placer miner, it lies in the
distribution of the wetamorphie =ediments whicle nearly evervwhere
coemt Lo be the souree of the placer gold. T is possible that the igne-
ons rocks of the Rampart formation may also be gold bearing, but in
the plicer disteiets sticdied by the weiter the sonree of the gold seemed
i most instanees to lie in the metamorphic sediments. This faet
leads Lo the conelusion that the most promising fields for prospecting
will be the areas oceupied by these metamorphic rocks,  Furthermore,
the prospector shonld pay special attention to loealities in which igne
o= intrusives are plentiful, for the auriferons veins seen to he largely,
i not entively. confined to such associations.  The cconomie mpor-
fanee of the Tertinry Tes i its bheing the conl-hearving horizon of the

distriet.
SEDIMENTARY AND METAMORPHIC FORMATIONS.

There are wany unsolved problems regnrding the snbdivisions and
stratigraphic suecession of the rocks ocenrring in different regions
of the Yuokon-Tanana  country.  Guneisses,  quartzite-schists,  and
sehists of varions kinds with interbedded eryvstalline limestones, have
heen considered as the oldest rocks and their relations have been
studied by a number of observers.  Gneisses and schists, possibly
Forming a basal complex, are most extensively developed i the
southeastern portion of the country toward the Tanana, the quartzite-
sehists i the Bireh Creek and Fairhanks regions, and schists with
interbedded Hmestones i the valley of the Fortymile.  In both the
Biveh Creck and Fortymile regions, however, the latter types occur
in elose relation, associated with loeal arveas of gneiss. The problem
of soparation is further complicated by the elose folding which the
sehists have undergone,  These old rocks will be considered heve in
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the order i swhiels they have been entioned, withont layving (oo
el stress on their o L rafio, S ee, oF e,

A formmtion composed of lmestone, quartzite, shale, and chert
beds, with closely associated tuffs, serpentine. and diabase, oceurs
ahove the older rocks, i< moeh loss metamorphosed. aml is generally
clameterizvd by s green gmeons content, This is the Rumpart
formation of Spurr.

The wassive conglomerate mnl <hales of the Kenai form the yorong-
est con=olidated sediment= observid,

The Quaternaney vneon=alidated depasits inelnde the benelr gravels
ard stremm tl:'pna~il-.

The teneou= vacks are hoth intrnsive and exteasive. There ave
granular veprescntatives which vary o eomposition from acidice
granite to gabbros ol oecnr o fe as Know i, as ntetisive musses in
all the formations tue the Koo, Extrmsives e associated with
the rocks of the Rampaet fornmtion, and some Thnited areas of fresh
olivine-hasalt (e were eneonntered preababily represent lows of con-
paratively recent origing Dikes anud sills e nmerons and vary
arently 1w composition.

'ELLY GXFEISS,

Large areas ol oneissoid rocks, provisionally  assigned (o the
Arehesne have been deseribed, the most extensive one in the Yuokon-
Tanuna country betng fommd along the vorth <ide of the Tanann west
from the bomdary. This as deseribed by Brooks consists of rocks
which vary in cliraeter Trom comparatively mans=ive granite to mica-
schists, and may inclde some sediments, The rocks generally exhibit
A grneissoid steneture due todvisunie wetanorphiso,. Aveas of similar
rock i the vicinity of the Fortvuite were stidied by Sporee # and
peferred by Lim toothe hasal cranite. Loeal areas of gneiss wore
obmerved i 1, b thee selations were not worked outine suflicient
derat] 1o jus=tify detinite eonelnsions a~ to their origine 1 is elieved,
Lowever, that Ilu"\' Feprrv=end lllt’l:llrllil‘|1||ll-l'-l _'_'l‘:rllilil' i!lll'll~i\'l'5. like
theme deserituad by MeConmel L

BIRCET CREER SCRTISTS,

The quartzite-sehists have been desevibus amd panied by Spore? the
Biveh Croek formmtion, These voeks aree most extensively developed

W eekis, NP T A pevsstinnissitew in thie White amd Tatnana civer basins, Alnska,
fre ISOS G UPwendberhe Moo Bept V0 S0 dGenls Surves, ple 5. VRN B, AGO=ET0 2 A peeon-
madsssinee P Py Bhartea o Faste CRty, Maska o Pwentydiest Aune Rept, 1 S,
Genl, Burvey, pr. 2 Tmwe e 55 s,

BRpirr, Ao B Gieadoey ol thee Ykt sobd alisteiet @ Bighteenth Ann, Wept, 1L 8 Geal,
Suevey, plot, ISOs e BTy

*Mettonnell, Ho vl N ot Al seeastlbes] Basal granibe of the Yoaken Valley ;o Ao,
Goologlst, yvol, 0, Fmel, ppe &5 62,

*Hper, ey ol e Yorhon wold dli=trbed, Maska o Kighivenil Ao Lepl,
1'%, Geol, Buevey, pl, S 1S, e L LG,
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i the Bivelr Creek vegion s =onthwaed to the Tavana, The roek
varies from o massive quartzite to guartz-micn-sehists o gouartzites
sehist is most common. At the one extrene s a pinrey light-colored.
massive quartzite, composed almost entively of e, roomded or inter-
loeking quartz grains, with ocemsional grains of hluish quartz which
attatn a dimmeter of a millimeter or wore. Tooother loealities the
rock breaks more easily along planes which show ghistening flakes of
wiien on thene sirfaces. The quartz geaius ave still ronnd, and the
development of miea is practically the only change which has taken
place: then the grains become elongated, the proportion of mica, both
mnscovite amd biotite, ineren=es, and finally, in <ome localities, the
rock has become a quartz-mica-schist.  Graphitie phases aee com-
ot sd etamorphic minerals, especially garnet, are frequently
|||'\'¢']upw| lil|l'illg this Proeess,

The rocks have not only undergone changes in composition, hut
have been folded wpon themselves so closely that the strnetore i
apparently simple.  Examination. however, discloses wminor  folds
with limbs so slightly divergent as to appear like separate eds of
strata in nearly parallel positions:  furthermore, the folds are often
horizontul, aud the aren vesembles one of slightly folded rock=.  Most
instructive examples of these elosely appressed folds were observed
along the teail from Civele to Fairbanks the steveture being appar-
ently u characteristic one. Determimtions of the thickness of these
vocks become. thevefore, very uneertain, The strike of the axial
planes of the Tolds, wheve observable, is about east and westoand their
dips have o maxtmum of about 457 the most importan systens of
joints steiles northwest,

In the seetion from the Bireh Creek to the Fairluuks region, a dis-
tance of nearly 150 miles, the rocks show o great aniformity in com-
position. A small outerop of closely folded clearvons beds was
observed at the mouth of Mastodon Creek, in the Biveh Creek region.
aned o small quantity of lunestone is interbedded with the guartzite-
=chist about 1amiles northeast of Fairbanks Creek. The strike at this
locality is N. 807 ooand the dip of the strueture 30° to the south.
Oceasional feldspathic schists. which are possibly alteved igneous
rocks. were observed interbedded with the others,  Intrusives ocenr in
the Birelh Creek vegion and in the Faivhuwnks vegion, bhut none were
olserved in the intervening avea. The rocks contain nmmerons small
quartz seatns, and loeally have been more or less mineradized,  Pyrite
is often scen in the schists, and pieces of sehist have been found con
taining gold-bearing quartz. The gold in the plicers of the Birch

Creek and Fatrbanks regions has been derived from these vock-.
The eontact of these rocks with the Fortyviile Tormation was not
observed. but from the dominant lines of steaetore 10 wondd seem that



U. & GEOLDGICAL SURYEY AULLETIN NO, 381 Pl W

TiC SILL ON TRAIL FROM WADE CREEK TO

A SCHISTS WITH THIN GF iILL ON
ALKER FORK

. VIEW UP WADE CREEK



R, | GROLIOHGIE SKETUH, 24

theyv undertie the latter. The Fortymile vocks ocenr Goaniles east of
the forks of Bireh Creck, swheve they have w northwesterly steike al
a vortheasterly dip. Farther west the steike swerves vonnd towand
the northy ad thi= wonkl caeey them outside of ol dipping away
Fromn the pocks of the Bivelh Creck formmtion. The same Tormmtion
occtirs i the eastern portions of the Fortymtle region, whepee theire
vectrrenee Tas hoep desertbed Ty Spuee ine the veport to which vefer-
ence las already been e,

FORTY MILE FORMATION,

The Tornsition deserthed and mamed by Spoee the Tortymihe series
i~ o=t exten=ivelv developed i the Fortymile vegion, N line ex-
postre ol the rock= composing this formarion. however, is shown
i the vidge peforved vaoabove botween the Torks of Sonth Fork of
Bireh. about Goniles vast of the mmin forks of Bivelh Croek, where a
fong, irvegulare spir ahbont S e i length deseends gradually towared
the novthwe=t hetween che deepe narvow vallevs of the two forks,
The roughest part of this spoe = forted by outerops of massive erys-
talline gray Tinestone, el the ~ehists alsa contain oceasional thin
heds of limestone. Tuoconteast 1o the quartzite-sehists, these rocks
vary greatly in charactor,

The wiost common roek s quartz-miet-schist, containing muel gar-
nete staurolites sl biotite. Hovohlende-seliists ocenr, sometimes
closely assoctated with Himestone, and there arve some thin heds of
quartzite-sehist,  The steike, as alvendy mentioned, 1= norliwest and
the dip 207 to 1537 1o the northeast. The <pios terninates abruptly ina
prominent point. 1500 feer in altivade ahove the forks and 15 miles
to the east of them, JTust Tedow the foris the <teein s ent a -
row canyvon i garenet anrartzite schistscowhieh may e transitiona|
ta the Biveh Creel formotion. The than-bedded chavaeter of the
~ehi=t=. ther Iml'llll‘n-l"'l‘l_\ l|i|r. and e =|ir of sarnet-<troline-
sehist to the sontheast aee <howae e PPLOVC 0 They aee Tuepe ent by
sl granitie dike=c The continmation along the <tetke of the Bivel
Creck vock= waould enreey them aervoss the valley of Crooked Creck
towurd the Crazy Moantains, Lo the other divection they extend ta
the ~onthenst. and to the south of the vorthern teibmary of South
Fork of Bivel Torme s provinent vidge, which attains o height of
about 1000 Teet, mied s Trrrowed on its sonthern slopes by the deep
catvons of wnor teibaarie= The <strike 3= uniformly 1o the north-
west ad the dhip tothe mietheast,

The Fortymile —clist= atain a strong developuent in the Forty-
mile region and lave been deserihed i detail by Spuer, They
melde mieas garnet. horblende, quartzite, and seaphite selists,

= p, cll, . 115155,
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Crystalline limestone ocenrs in beds from a few fnelies o 50 feet or
more i thickness. The racks are closely folded and have a varable
streike and dJips with o general strneture nearly east and west,  Con-
forted =trata ol hornblende-schist are shown in PL Y. 220 These
rocks, like those ol the Bivell Creek region. contain miany guarty
veins, Loeally the rocks and the veins have heen mineralized and
heconie the souree ol eold.

In the Fortymile region they have heen intruded most complexly
by dmneos rocks. Some of these Tiave nodergone metamorphisim
along with the sehists and have heeome an intimate part of them,
while others are fresh and vary tn size from brge infrasive nssses
down to thin sheels and narvow dikes, The accompanying photo-
graph (PL VI 1) shows a typleal onterop of hornblonde-sehis=C witly
a granitie sheet 6 inches in thickness paeallel to the selistosity. Ty
prospecting (he roeks of the Fortymile formation the marble hed=
lsnve often been talen for verns, aod weh Tabor has been Tost, Thiy
are often ina nearly vertical position on aceount of the elose Toldine
which the rocks have yndergone, hat an examination will show thiai
they form an integreal portion of the country rock, and can be traced
sometimes Tor an indefinite distanee,

These schists are promivently developed on all of e gold-produc-
ing crecks of the Fortymile arvea, with the exeeption of Chieken Croels,
They ocenr to the southwest of the Fortymile quadreangle around the
hewd of the Bucksking along Confederate Creclk, and on North Fork
of Fortymile Creek.  They were observed also farovo e wests along
Charley River,

[u the vorthern portion of the Fortymile quadrangle the aveal
houndaries are not clearly  determinated.  Tlornblende-schist= aned
sehistose imedtones ocepne at the fall< on the Seventymile, and are pro-
visionally correlated with the Fortymile rocks.  Quartzile-schists,
similar to schists of the Tortymile, dip away to the east and west
from the northern termination of the intrusive mass of Glacier
Mountain. It seems hest at present to dreaw the bonmdary between
the gnartzite-schists. which are often graphitie, and the limestone,
which at several loealities oceurs to the north of them and is ineluded
provisionally in the Rampart formation. This limits the northern
extension of these rocks to o line rumming northwesterly from the
headwaters of Ameviean Creek, The boundary between this and the
sueeceding formation is prebably very irvegnlae.

The Bireh Creek and Fortymile formations and all the other
metamorphic schists were included by Brooks® under the name of
Kotlo series, aud in the geologie map (Pl TV) neo attempt has been
made to differentiate the varions members. The age of these roeks

 Rrooks, Alfved L, A ceenpppisates Deom Vyeouid (hebor Go Soete by, Maskac:
Twenty-first Anw. Rept, U, 5. Geol. Survey, plo 2, 190w pp. S57-3505,
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i< undetermined, though they are known to be older than the Devo-
nian and therefore will fall in the lower Paleozoie or pre-Cambrian,

RAMPART PORMATION,

This formmtion also was deseribed by Spure i the report (o
which veference has alvendy Deen de, 10 inehindes Hmestones,
quarizites. black <hiy <hale<, chert< areen shales with interbedded
tutfs, and a mass of igneons material. mostly serpentine, diabase, and
fine-grained feagmental volennies. which have tparted a eharacter-
istic green color to the formation. X problem arises in drawing the
boundary between these roeks and those of sreater age. To disenssing
the Fortymile forumtion the Tine was denwn between o quartzite-
sehist and o rather nues<ive limestone. Several seetions were observed
where, 1 passitie frome sehists helieved 1o belong 1o the Fortymile
formation towanrd the rocks that e climeteristieally: Rapart, &
linestone oeenrs closely associnted with the green igneous rocks, Sneh
i limestone otterops just helow the forks of Breyvant Creel, where it
forms a steep <lope abwut 20 feet i height, contains some fine-
erained chert-like, <siliceon= hod=sand b= i elose contact with the green
iencou= rock. The eidae tothe noeth ol Exeelsior Creck and along the
north <ide of Mission Creel has ot its hase o low sharp ridee of
quartzite-sehist with gquartz vems. whicl may pos<ibly helong to the
Fortymile formation.  This i~ separated by o timbered hollow from
the main ridge, which is composed of geay Tinestone about 150 feet
in thickness, eapped by a very finegrained, green, vesieular, dia-
biasie voek. This Hmestone, which forms prominent. onterops all
along the steep slope toward Eagle, has Trequently associated with i
black shaly slates and i< everva here capped by the igneons rock.

To the Fortymile vegion south of Fagle, hevween the graphitic quartz-
schist and the green <chist= north of Thivteenmile eamp, there is a
Hnestone whicl ocea=ionatly vields Tossil<. Only erinoid stems wepe
fornek ol these e of Tt e steavigenphie vadoes hut it is helieved
that this Timestone, Tike those above wmentioned. s more elosely velated
to the green rocks than to those of the Fartvmile formmtion, A dark
~haly Tiestone and dark shales ocene also between the greenstone
arva ~onth of King Solomon Creel and the metmmorphice selists 1o
the north of this ereek. T is decmed besty 1o view of the little evi-
dence at preesent availables to inelude all the roeks above deseribed
in the Rampwrt formation. The members of this formation have
been metamorphosed Tar less than those of the Fortymile, They are
well developed on American Creel and ou the vidge to the west, frou-
ing a belt several miles wide, with a northwest-southeast trend.  This
belt erosses Bryant Creek just below the forks and covers a consider-

“ O elt., pp. 150-149,
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able aren 1o the sonth of the Seventviile: it also crosses Granile
Creek and the lower paet of Flume Creek. and faether west lies to the
porth of the Seventyvmile. The serpentines, with their diabasic (ikes
and o medinm-grained nessive pabbeo, bocore prominent in the high
ridge which extends from the Seventymile toward Charley River,

Another uarrower belt, whieh also scems to have a northwesterly
frend, ocenrs to the south of King Solomon Creek. The rocks are
[ound again to the southeast of the Fortymile quadrangle amd i
the far southwest between Chicken Creek and South Fork.,  The dark
shales at this loeality, which carey gold in caleite sewms, are also
reforred provisionally to this formation. These rocks seem to averlic
theonformably the Fortymile rocks. Their age is probably Devo-
tian.

KENAL FORMATION,

I yvonnger than the rocks above deseribed are those of the Kenai
formation of Feeene age. They arve best displayed in the Tower vals
lev of the Seventvmiles where the river is hounded on either sile by
igh ridges of massave conglomerate, with interbedded leaf-bearing
shales. These oceur on the lower part of Breyant Creek inoan aliost
contintions section neariy a nile wide. The creck flows northeast.
Abont 4 miles above the mouth oceur thin-bedded gray and black
shales, ovits, aod a0 snad D nonnt of conglomerate. i the shales ape
nnnerons heavy, yellow, ferrnginous nodules. often containig plant
rernains. which are al=o abundant in the thin-hedded grits. The strilke
is ahont N 707 Feoand the dip I to the aorthe Xhout 700 fee
downstrean are precipitons slopes of conglomerate with an east-
west strike aeross the stream and o nearly  vertieal dip. Grem
slabs of this compact rock have fullen from the slopes and i
weathering at their hases. These heds, with possibly <ome shales,
ocetr over a width of abont 3000 feet and are sueceeded by G0
feet of davk and gray paper shales and greit. with the same steilke
anel dip s i close contact with conglomerate on both sides. The
shales contain many plaot remmins= and the saudy beds of the con-
elomernte next to them exlibit treegular pressions a foot or more
long and up 1o 4 inches wide. These ~how generally well-defined
linear naekings, and there seems litde doubt that they represent some
Form of vegetable life. The shales are suceceded Dy 5350 feet of con-
elomernte, and this by more fine sediments 50 feet thick, composed
of gray. micaccons. somewhat loosely  consolidated,  leaf-beaving
shales and grits and fine-grainéd compaet shiales, where the leaves are
beantifully preseeved. These shale beds, Tike the others, ave in con-
tact on both =ides with conelomerate: that on the downstream side
outerops with possibly some interbedded shales for nearly a quarter
of a mile to a point where a wooded slope descends sradually toward
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the Seventymile.  Precipitous slopes were seen nearly 2 miles Lo
the north across Seventymile.  These were not visited, but in the con-
tinmation of these slopes a few miles to the west the same formation
was fouwd,  The maximum size of pebbles observed in the conglom-
erate wis 5 inches: the nverage was from 1 1o 3 inches. The material
i= mostly black, gray, and green chert, quartzite, and vein
quartz. The roek 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
thig formation, either nearly vertical or dipping steeply toward the
valley.  The cement containg much ferruginons matter, and the rock
lreaks down easily into its constituent materials, which form loose
Lieaps 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 Excelsior
Creek, there is a blidt 150 feet high of similar conglomerate, com-
posed mostly of chert and vein quartz. Some pebbles of quartzite-
sehist were seen. Brownish sandstone is associated with 1t and fer-
ruginous nodnles, both containing the sane species of plant life that
were fornmd on Brvant Creek. The dip s 507 to the northwest.

A similar conglomerate ocenrs on Wolf Creek, about 14 miles above
its mouth, forming a bluff 125 feet high on the west side of the creek.
The oceurrence is very similar to that on Mission Creek; the con-
elomerate varies to a brownizh =andstone, and its pt:l)lJIPH are mostly
black and red chert and vein quartz with oceasional pieces of granite
and diorite.  Some of (he rock weathers easilv and some is eom-
pact, like that of Seventymile.  Abont 4 miles above the mouth of
Wolt Creek, in the valley of a small tributary from the west, oceur
comglomerate, brown -‘uul\ hoeds. and elav. There 15 some associated
coil. loose picees of which. a foot or more in dimmeter, were seen at
the head of the ereck: a fow =hallow prospeet holes had been sunk
to determine it= amount. The coul containsg grains of soft, brittle
amber,  Nodules similar to those on the Seventymile were found
which contained ill-presceved plant remains correlatable probably
with those of the Seventvmile. The low rvidge divectly south of
Tagle i also composed of conglomerate, which continues for 4 miles
sotuthwes=t from Eagles on the trail to Ameriean Creek, up to an alti-
tnde of abont 2000 feet, “T'his s probably an extension of that on
Wolf and Mission creek=. A< o other loealities, the conglomerate
breaks dowi easily into constituents, and the gravels thus formed may
readily be mistaken for more recent deposits. Conglomerate oceurs
again about half way between the mouth of Exeelsior Creek and Gla-

Bull. 251—056 m——3
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cier Mountain.,  This may be an independent belt or an extension
from the main mass.

In the Chicken Creck aren patehes of sandstone oeenr, with asso-
ciated shale and conl and possibly some loosely consolidated conglom-
crate.  As on Seventymile and Wolf creeks. there ave ferrnginous
nadules which contain fragments of dicotvledonous leaves. The
sandstone and shales also contain plant remains, badly preserved, but
indicating the velationship of these beds with the Kenail, to which
they are provisionally referved.

Until more detailed studies are made it has soemed 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-hearing beds <imilar to those
on the Chicken, whicl. with those on the Chicken, have been referred
by Spurr and Schrader ¢ to the Mission Creck formation.  The pro.
lem of the relations of the younger rocks to the underlying metamor-
phies and to each other requires detailed work for its solution.

A deposit on the west side of Mission Creek. abont a quarter of a
mile above the mouth of the Fxcelsior, unlike any seen elsewhere by
the writer, was deseribed by Schrader ® in Spurt’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 ocenr. There is minely fine material
of the same nature and a few water-worn pebhles. but apparently na
chert pebbles.  Some thin-layered beds of gray sawdstone and elay
beds with earbonaceons matter ocenr.  The outerop has a thickness of
about 30 feet and is tilted with a dip of 507 to the south: the steike
is N. 357 W, It is eapped unconformably with 20 feet of conrse
stream gravels. The loeality is about 11 miles below the bintf on
Mission Creek, where the Kenai conglomerate with characteristic
fossils was found: the nearest outerop o the north is quaetzite-selist
at the foot of the hill, a quarter of a mile distant. It is referped
provisionally to the Kenai.

QUATERNARY DBEPOSITS.

Beneh gravels,—Dench gravels are common and attain their great-
J = =]

est development near the larger streams.  They have been observed in
many valleys of the Fortymile region and at various heights.  The lanil

o Geology of the Yukon gold disteiet : Blghteenth Ann. Rept. 1. 8. Geol. Survey, pt. i,
ESOS, ppe 175170,
B0p. e, poodan,
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has undergone many changes in level, which have been recorded on
the valley sides by benehes 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 ease is perhaps that of Sev-
entvmile Creelk, where the stream is at present sunk, with nearly ver-
tieal banks, to a depth of about 20 feet within an older valley a half
mile or morve in width.  The loor 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 ent its present shallow
canvon it had deposited gravels widely over the surface of the valley
floor. where they hiave been left.  The tributaries necessarily had a
similar development.  The elean-ent rock bench near the mouth of
Flnme Creck. 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 oceur on the
Seventymile has not been determined.  The most prominent bench is
500 feet above the water. Tt no gravels were observed at this level
(PL III, ). On Mis<ion Creek. about a mile below the mouth of
Excelsior. there i< a henel 15 feet high. eapped by about 7 feet of
aravel. and a <hort distanee above the month of Exeelsior, on Mission
Creck. a blutf 70 feet high, eapped by 20 feet of stream gravels.

The Fortymile s its tribntaries 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 Bonauza Bar
200 feet above the stream. and gold in payving (uantities was reported
in the high gravels nearly opposite Steele Creek. On Chicken Creck
heneh gravels are found 275 feet above the eveek, and the discovery
of good values in then i~ lewding to an investigation of similar
deposits in nmany places,

Ntpeaw gqrorels——The gravels ol the pre=ent streams have heen
devived, <o far as has heen ob=erved, from the matevial within their
tmediate deainage area< either that of the bhed rock or of older
gravels within theie borders. Bars were worked extensively in the
carly dayvs on the Fortymile, and at the present time a small amount
of this kind of work 1= heing done,

IGNEOUS ROCKS.

Ieneons rocks ocenr in eveat variety in the Yuokon-Tanana country.
Those of the Fortvmile winl Bivel Creek regions have been deseribed
i detail by Spurees and only o brief veference to the most important
kinds and ocenrrences will here be andertaken.

The intrusives ave granite, diorite, and gabbro, with many inter-

o Op. e, pp. 226200,
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mediate (ypes and altered devivatives. The extrosives, so far us
known, are diabases and hasaltsr

GRANITE,

The granites vary greatly in composition wid vy be roughly
divided into three varictios—alaskite, hiotite-granite. sand hoenliletde-
granite. The alaskite is composed almost entively of quartz and feld-
spar: it ocenrs generally as small unaltered dikes and sills in the
sehist<. The velation of this rock to quartz veins has been deseribed
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 hiotite. and occurs sometimes in large
aveas,  The largest mass observed is west of Charley River, w here | it
was traversed for about 10 miles.  The rock forms a bave ridge
which attains an altitude of about £000 feet, It is au evenly grann-
lar, medium-grained biotite-granite, with pegmatitic areas and a
local (lv\tlnpmvut of u rrumum.l structure, A stmilar rock occurs
commonly in the Fortymile region, and a fine porphyritic phase of it
oceurs in the Birch Creek region, where it is found on the gold-
producing crecks.  Some of (he gneisses have probably heen formed
by metamorphism from granitic rocks whieh were perhaps older than
the schists, und others, similar in character, from later intrusions
which have been metamorphosed along with the rocks in which they
are contained,  There are some areax of hornblende-granite.

DIORTTL.

Diorite ocenrs in limited quantity, and many rocks intermedinte
in composition between it and granite arve found.  These rocks resem-
ble hornblende-granite, but contain much plagioclase and are mope
closely related to quartz-diorite. .\ rvather fine-grained porphyritic
variety of a rock, which is closely related to quartz-diorite and
may be ealled a granodiorite-porphiyey, oceurs on Chicken Creek and
is composed of corroded guartz phenocrysts, abundant plagioclase,
orthoclase. much hornblende and biotite, considerable titanite, and
apatite,

A large mass of a medinme-grained fresh rock, varving in composi-
tion from granodiorite to quartz-diorite, forms the sharp gray ridge
of Glacier Mountain, 20 miles west from FEagle, and covers a consider-
able aren to the westward,  Some of this rock contains abundant
quartz. plagioclase, biotite, and hornblende,  Other varieties contaiu
considerable orthoelase. There is o fine. sharp, isolated peak, about
6,000 Teet 1 hieight. on the westernmost fork of Charley River. com-
posed of this same heantiful vock.  This loeality is hounded on the
north by the farge area of hiotite-granite already deseribed and on the
west by sehists, Like the granites, this yock also has it gneissoid

* During 1004 many detached arens of extrasives weee observed southwest of the Forty
mile gquadrangle.
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facie=. and some dikes of it show eleavly the ehiareteristio elfects of
dynamie metamorphisn.

GABISRO,

The most typical occurrence of gabbro is in the ridge that begins
a <hort distanee above the mouth of Flume Creek, on the north side
of Seventymile Creck, A= far as observed, this ridge is composed of
zabbro and <erpentine ent by diabasie dikes,  The rough ridges and
precipitons peaks inowhich these rocks express themselves make this
region one of wild beanty, The gabbro s o dark, greenish-gray,
evenly granular voek. composed of irregnlar. equidimensional geains
of plagioclase and monoclinie pyroxene. with an average Jdiameter
of from 2 to 3 millimeters. Coarser varietics ocenr, and sometimes
there 1= a parallel areangement of the minerals.  The distribution of
thi= rock has not heen determined.  There is much serpentine and
many dikes of dinbase in the same area.

DIABASE AND BASALT.

Tsolated dianbasie dikes are common thronghout the Fortymile and
Bireh Creek region=. hint the most important ocenrrences are in the
Rampart formation. which is made more prominent by the presence
of these rocks than by the less conspicnous sedimentaries.  The rocks,
which probably comprised originally a complex of basaltic flows,
dikes, and tnfls, e now greatly altered and contain a large propor-
tion of serpentine. A fresh olivine basalt oceurs 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, u short distanee above the * Kink,” two dikes occur.

SUMMARY.

The region is a complex one, composed mostly of metamorphie
rocks.  The oldest rocks are helieved to be the graunites and gneisses
of the southeastern portion. the contacts of which with later rocks
are obserred by dyvuamic metamorphisue and by the presence of simi-
e rocks of ntensive oviging These are succeeeded Ly a closely folded
metamorphic complex, loeally separable into the Birch Creek and
Fortvmile formations.  The Rampart (Devonian) rocks, which un-
conformably overlie the others, contain a large proportion of vol-
canie material, and, like them, have been closely folded.  Foldings,
introsions. the formation of quartz veins, and mineralization have
probably talen place at <everal periods. The waterial of the Keuai
was deposited on these older roeks, afterwards folded with all that
had gone before, and still Tater 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 acemmulations of deposits, like those of
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the Yukon silts, which have not been touched upon in this deserip-
tion. There was a (e too. when voleanic dost from some distant
source to the sonthward was deposited in a thin layer over large areas
of the Fortymile region, where it oceurs just heneath 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 Wy L. M. Prindle from varvious localitics during the
season af 1903,
[By F. . Wnowlton. ]

SAT 224, Trene Guleh. Chicken Creek : FPragments of stems, indeterminable,

DAT MeDowell elaine Chicken Creek : Fognisetum sp.

SAT 2070 Mowth of ereel. 1 mile woest of Chivken s Black earbonneeous shale
with minute plant feagments. bdeterminable,

SALY 200, Chieken Creek s Pragments of dicotyledons, possibly  Corylos Mae-
Quarrvil, but uneertain,

SAT 83300 Waolf Creek @ Taxodinm dubimm? Heer; Topulus s,

SAT 356G, Biraneh of Woll Creek : Populus, of, I Ricluiredsoni Heer: dicotvie
donous fragments,

SAL 357, Branch of Woll Creclt; Only fragments of stems sl hark.

AT S48 Deyant Creek @ Sequoin Langsdorfii (Brot) fleer: Taxodinm dub-
inm® Heer; Populus avetica? 1leer: Popnlus Richardsoni? Heer
Corylus MacQuarrli (Forbes) lleer: Quercus platania  Tleer:
Betula prisen? 1ot

SAD 49, Dryant Creek: Requoin Langsdorfii  (Drgt) Heers  Corvylos D
Onanrrii (Forbesy Heer; Populus avetiea Heer: Populus Richaml-
soni? eer; Juglins nigelln Heer,

SAT 8500 Bryvant Creek : Sequeia Langsdorfii (Brot) 1eer; Eguisetom sy
Popalus ntior Heer; Topulus Hookeri Heer: Fagus Dencalionis
Unger; Querens fureinervis (Ross AL Ungers Joglans spoy

SAT 850, Mogul  Creek:  Sequoin brevifolin  1eer; Corylus  Mactarrii
{Forbes) Heer; Populus spl%

SAT 482 Mission Creelk, 2 miles above junetion with BExecelsior: Corylus Mae-
Ouarrii (Forbesy Teer: Detula prisea Eit.; Fagus Deuealionis
ITnger.

Listing the species from all the localities. we have the following :
Full tist of species collected,

Sequoin Langsdorfii, Corylus MacQuarrii.
Sequoin hrevitolii. ’ Quercuy furcineryis.
Taxodimn doabiun. (nerens platania.
'opulns aretica. Fugus Deucalionis,
P'opmlus latior. Betula prisca.
I'opulus Richardsoni, Juglans nigella.

Topulus Hookeri.

Taking well uto account the fact thai not all of the above species arve deter-
mined with absolnte certainty, it is neverthieless perfectly clear that all are of
the same age. and T odo not hesitate to say that this is Avetic Miocener  Not
s triee of (he Cretoeeons element appears,

A PLis Hord was fiest deseribed s the Avetie Miogene,  Subseqrent investhmatlons have
shown that it is of Hocene age, bul the old pame Is still retauined.—1. M. Prindle.
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GOLD PLACKHRS,

FORTYMILE REGION.
FORTY MILE AREA.

Sinee the discovery of gold on Fortymile Creek, in 1886, pros-
pectors have devoted much attention to its basin. The most im-
portant ereeks at present are Wiade, Walker Fork, Chicken, and
Franklin, while some work is heing done on the Fortymile itself,
Napoleon Creek. the tribitavies of Canvon Creek, and on North Fork
of Fortymile,  Prospecting is in progres< in joany places and still
results ocensionally i diseoveries of veonomic importanee.

Wl ¢ reedeo—"The ha=in of Wade Creck. whieh is reached by trail
from the wmouth of Steele Creek, lies about 10 miles south of the
Fortymile, and embnces about 50 square miles (map, PL VIT). The
creek, whicl i~ ahout 12 wiles long, hewds i Steele Dome, 3,750 feet
high, and Hows= n o 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 wining to the mouth—a dis-
tance of abont > wiles. The valley is sunk to a depth of about 1,500
feet within the platea. and is narerow and V -shaped i its upper por-
ton: lower down i geadually widens, finally merging into the valley
of Walker Fork. where the streanr follows a meandering course over
the =urface of a broad flat. The spurs from the northwest descend
somewhat wore gradually toward the stream than those from the
opposite side, and the cross section of the valley is thus somewhat
msymmetrical.  The general characteristies are shown in PL VI, B.
The tributaries are short ad Gow v narrow V-shaped valley=. In
dry seasons the demand for water far exeeeds the supply. and much of
the mining is hronght to s standsull

There is considerable thnber on the northwest slopes of the valley,
wied a light growthy of <pruce on the southeast. The valley fHoor is
generally covered with willows, hut in the wider portion, toward
Walker Fork. is well timbered with <priee and aspen.  Dawson is
the main =ource of supply, and most of the freighting is done during
the winter.

The bed roek in which the valley of Wade Creck has been in-
eised ineldes severnl varieties of sehist and some ferruginous, thin-
bedded Thvestone, whiel is apparently interbedded with the schist,
Mica-sehist and harnblende-schist aro the most common rocks.  Their
attitude s vaviable, hat the general strike is northeast, about parallel
with the ereck. and the dip of the schistosity varies from nearly hovi-
zontal to 507 or more to the sontheast, 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 busalt, with a strike
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of N. 60° F., was observed about a mile above Robinson Creck.
Quartz veins are conmon i the =chist and seem more abundant
towanrd the head of the creck. Both bed vock and quartz veins con-
tain in places considerable pyrite.

The gravels vary from 1 foot to 3 or more feet in thickness and arve
composed of the rocks that are found outeropping in the valley and
nlong its slopes, no foreign material being observed.  The proportion
of vein quartzissmall. 'The fragments are more or less angular, owing
to the schistose and jointed structnre of the bed rock, arve 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 beneh-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 ereek by Jack Wade
about 1895, Rim prospects were found in the fall of 18098, The gold
s rarely found more than 11 feet above the bed rock in the gravels
Most of it is on bed roele and extends into it in erevices mind along
joint planes to a depth, in places, of 4 feet. Tt occurs rather irregu-
lnrly, 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 muel of the gold ocenrs as nuggels, 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 cubie yard, including everything from surface to bed
rock.

Much 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
41 by 14 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 rongher 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 sourvee
and the mouth. The gold oceurs generally as small flat pieces, wud «
lurge portion of that from the head of the creek is rusty. The
little gold found in prospecting the side gulehes 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. Barvite is abundant, and its rounded pebbles are
characteristic associate ol the gold.  Black, shiny. rounded grains
of hematite are also found.

The fact that no foreign wash was obseryved makes it probable that
the gold has been derived directly from the drainage area of the ereek
itself.  Many quartz scams and stringers oceur in the schists, some of
them of considerable thickiess. bhut the quartz is not sufficient in
quantity to make the proportion in the gravels a very large one.
Picces of gold with gnartz attached are common.  Both the schists
and the quartz contain pyrite.  One quartz vein ocenrring in the
npper portion of the ercel was foinud by assay for the Survey by
. K. Burlingame & Co.. Denver, Colos to earrey 0.06 of an ounce of
cold to the ton, It would scom from the information available that
the gold has probably heen derived Trow qnartz veing and stringers
i the sehists and possibly also from mineralized areas in the schists
thewselyves,

The mining developments arve seattered along about 5 miles of the
ereek, commencing at a point about 4 miles above the mouth and
extending toward the sonree. Claims are generally one-fourth of a
mile lengthwise of the ereele There are twa Discovery elaims, and
eladins have been staleed from cach i both direetions. The gold s
mined by drifting, by hydeanlic wethods, and by open cuts.

Where the grommd 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 nsed. either alone or in combination, but
the most effective method is that of the steam thawer. The appa-
ratus consists generally of o simall boiler for the generation of steam,
pipes for its transmission. and points. The latter are pipes, 4 feet
or more in length, for deiving into the frozen ground. They are
connected near the oue cid with the steam pipe and provided at the
pointed end with one or more <mall apertures, through whiel the
steant rushes with ereatly inercased peneteative foree, like water
from the nozzle of an ordinaey hose. They are placed against the
trozew grovund ad dviven tooas fast as the ground becomes thawed.
The quantity of stean can e easily vegulated, ad snecessful results
on sinking and drifting depend Targely on experience and good judg-
ment in the u=e of the steam. Too mueh steam is Hable to thaw the
wall= or rool of a dvift 1o an undesirable extent and canse © slough-
g, or falling in of the walls; with the consequent necessity of
handling nmeh more divt than is necessary.

The drifting method is employved on Wade Creek mostly 1]11|]11-(r
the winter, the dmup being washed oul in the spring.  On several
of the elaims the hivdreanlic method was in use inoa small way.,  PL
VIIL A, ghows a claim beitng steipped of ninek by this method.
Ditches have been built up to abont a mile in length, and when used
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in connection with eanvas hose wive <uflicient head to steip the muck
from the surfaee ol the gravel, o that it ean be reached and shov-
elad dirvectly into the <lniee boxes.  The open-cut method is being
introduced.  For this the grade of the ercel neeessitates a bed-rock
dienin 700 feet or more iu length,. The muck, perhaps 7 feet thick, is
stripped by gromnd shiteing and the gravel shoveled in.

As mueh of the best ground has been worked out. development is
being earried laterally to the benches, which may furnish consider-
able gold. The difliculty, however, is to get sufficient water, the sea-
son of 1903 being a particularly bad one in this respect. The ont put
for the year 1902-3 was generally supposed to he about =50,000, and
the expense of working probably absorbed from 40 to 50 per cent of
thix amonnt.  About 50 men were at work on the ereek. and wages
were $5 aud board,

Welker Fovle and weiglhhoring Tocalitiosc <The area of economic
interest. on Walker Fork s in the fur sontheast corner of the Forty-
mile quadrangle (PL VI wnld extends from the bonndary nearly 1o
Cherry Creel, o distance of about + miles. It is reached from Wade
Creel by a good teail of about 14 miles along the vidge, and also from
points on the Canadian side, whenee the supplies arve generally
obtained.

The headwaters of Walker Fork are small streams having their
sources in the divide about a mile within Canadian  tervitory.
Poker and Davis ereeks, which arve the most important of these
small streams, have narrow  V-shaped valleys, Poker Creck flows
directly west, about 1 mile of its short valley being on the Ameri-
can side. Davis Creek flows sonthwest inoa similar valley and joind
Walker Fork about one-fourth of o mile below Poker: it heads
just bevoud the boundary, about 11 miles of its valley being on the
American side.  Both were deseribed by Goodrieh in Spur’s report.o

The course of Walker IFork below Davis is westerly, with a fall of
about 100 feet to the mile. The valley is bounded on the north by a
dome 3380 feet high and to the south by a spur which descends
oradnally from an altitude of over 1,000 feet and terminates just
south of the ereek in a benched surface 400 feet high. The valley is
about 2,000 feet above sea level and is nnsymmetrical in cross see-
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 sonth. The slopes are covered with a light growth of
small sprace, and the valley floor in places has produced timber of
suflicient size for mining purposes.

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

a ®purr, J. [, Geology of the Yukon gold district : Eighteenth Ann. Rept. T'. 5. tieol.
Survey, pt. 3, pp. 826-381,
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were observed varving from 507 {0 807 to the northeasty and the rocks
have been elosely folded.  Quartz seams are common.

The material on bed rock varies from 4 to 12 feet in thickness and
nelndes mnek, sand, gravel, and sometimes clay.  Tn places there
is o ek on the gravels and earely no @ravels ave found under the
mnek.,  The average thickness of the gravels is about 6 feet, gener-
ally exeveds 4 feet, amd the paxim i< 10 feet. A small amount
of clay is sometimes found hetween the gravels and bed rock.  Oeea-
stonally rounded guartz bowlders o foor or wore o diameter are
found. but the greatest proportion is composed of angular schist
fragments of small size.

The thickness of the gravels inereases gradually downstrenm, and
frome vear ta vear it has been fonmd profitable to work those of
grenter depth. Unlike Wide Creek, the eold s fonnd not only on
the bed roeke bue i the gravels above bed rock throngh a distanee
oftentimes of 2 feet or more, T the bed vock icis found toa depth of
14 feet. The pay streak has been worked in places over a width of
50 feet, but on the omer Tps o0 comtains small valoes,  Goronnl
has been worked, ranging in valnes to over 52 per cubie yard, and is
said to ran from =50 16 SToo o the box length. The gold is found
in pieces worth s high as 5200 hot the general run consists of small,
flat pieces, Towned the hewl of the ereek it s frequently black.
Its origin is supposed to he in the sl guartz stringers in the
sehist. which have sometimes heen fornd to carry gold.

As the drainage area is small o dey season quickly affects the water
supply, thus making the output of the ereck. especially that of the
upper portion, largely dependent on elimatie conditions. The richest
aravels on these ereels Tave apparent]y bheen worked out. but there
s some ground Tefr which coulil probably he made to pay if water
were availnble, On Walker Fork several ontfits have heen doing
faively well doving the past fow years on gromud that was not worked
in the earely davse and the present anunnal produetion is probably
about 520,000 (o 225,000,

Most mining has heen carried on by the open-cut method. For
this it Lis been fonnd necessary, on account of the low grade of the
strean, to construct bed-rock drains 400 to 1.000 feet in length. A
hiorse seraper was in tse on one claim to clear away the tailings, and
on another a steam engine was in operation, running a seraper and
a bucket conveyor 1o clevate the dirt to the sluice boxes, handling
effectively 400 to 500 serapers of dirt o day (PL VIII, 2).

In July. 1903, about 40 nien 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 roek and gravels of this area
are similar in character to those found on Walker Fork. At the
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Junetion of Owl and Crow ereeks a little work had heen done and some
pay found, but the developments are not =uflicient 10 give any indiea-
tion as to the values of the gronnd.

Urvibutavies of €Cauypon Creck—Some mining i- being done north of
Walker Fork over the divide on tributaries of Canyon Creek.  Squaw
Guleh is the most important tribatary, and is easily reached by fol-
lowing the spur between Baby and Woods erecks. Tt heads in the
divide 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. 1t ix a small stream with a fall of
perhaps 150 feet to the mile.  Its valley is narrow and V-shaped, and
i€ snnk 1,500 feet below the level of the spurs on cither side.  The
bed rock is marble, schist, and quartzite, whieh strike N. 45° W, and
dip 309 to the northeast, and are cut oceasicnally by small granitie
dikes.

The gravels are of the sume types as the bed rock, and the propor-
fion of bowlders is large, especially towind the month of the ereck.
The depth of gravel varies from 3 to 70 feet, the average being about
S feet. Gold is found in about 1) feec of gravel over widths up to 50
feet. Tt occurs as small flat pieces, often containing a considerable
admixture of thin, flaky gold: but coarse pieces are common anid
specimens work $43 have been found,  The best values thus far have
averaged abont $2 to the eubie yard, and the creek has produced a
few thousand dollars.  Considerable ditehing 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 aaving small drainage areas, is
closely dependent on climatie conditions and is immediately aftected
by dronght.

Franl:lin Creel.—This creek and “he conditions obtaining in 1897
were described by Goodrich in Spuer's report. already referred to.
Tts 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
stuall collection of cabins, picturesquely located on the small flat at
the mouth, is known as Franklin and includes a post-office and road
house.

Gold was discovered on this creek in 1886, and the early days ave
said to have heen 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, aud tea; the daily paneake was ent in three picces,
one for each meal. The gold was easy to mine and more easily spent
on the little flat at the mouth of the ereek. which was then crowded
with miners, and p}lb‘wl,l] qmvklv through many hands,

= Spurr. J. E.. Geology nt‘ the Youkon unl-l tllnirht I*‘luhtmnlh Mm Repl. 1. 8. Geol,
Survey, pt. 3, 1808, pp. 332-3i0.
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The ereck, whieh is a short one, about S miles e lengthe lows in
an easterly direction and joins South Fork about 10 miles south
of the junction. The valley of the upper portion is conparatively
apen. that of the lower portion is narrow and V-shaped, with precipi-
tous slopes: the stream bottom has a width of only about 50 feet,
The bed vock includes micieeons. garnetiferous. and  hornblendice
sehist= andd ervstalline lhestone, which <trike nearly east and west
and have a southerly dip: they show much crnmpling loeally, and
hiave been elosely folded.  The schists were founnd to be cut in places
by acidie granitie dikes,

The gravels are composed of more or less angnbie fragments of
~chist. erystalline limestone, grantte. dark heavy romnded  picces of
basalt, and heavy browu and green masses composed of garnet, epi-
dote. and quartz often with considerable pyrite. The depth to bed
rock varies from 2 to 30 Feel, with an average of S (o 10 feet. Pay s
found mostly near bed rock and across the entive width of the ereck
bottom, and there 1= satd to have been considerable ground which con-
tained as high a~ =5 to the cubie yard.  The ground worked recently
has varied fron about $30 to 2150 to the square hox length of 12 by 12
feet, which weans a maxinmun value of about £3 per cubic yard.
There has heen mneh variation in the size of the gold. Two of the
targest nuggets fond in the ereck were worth $239 and %500, The
general run of gold at present varely ineludes nuggets worth above $20.

The depth to bed vock on the har at the mouth of the Franklin is
about 3 feet; the gold (here i= fod mostlv on bed roek and to a
depth of 2 feet within it.  The average value 1= about $1 to the square
foot of bed rock. There 1= no evidenee that the gold on Franklin
Creek has had other than a loeal origine Pieces are often found with
quartz attached, and an as<ay for the Surveyv, by I E Boclingaoe &
Co.. of a quartz fragment containing considerable pyrite yielded 0.16
of an ounce of gold and .16 of an onnee of silver to the ton. The
average annual production at present is abont SS.000,

Sone winter deifting has been done on Franklin Creek, and in
1903~ the bar at the mouth was worked with a stesin-thawing appa-
ratus. but most of the gronnd i= better adapted for summer work,
There are generally abont twenty davs of good water for sluicing
and sixty day= for ~hoveling in: this may continue to about Sep-
tember 200 The creek atfords another illustration of the depend-
ence of o =mall deainage area on abundant rain for satisfactory
results. On GJdoly 40 1903, there was only a small stream of water
trickling throngl the gravel and standing here and (here 1 diseon-
nected pool=: Tittle work had been done sinee the middle of JJune,
In one sunminer operations were entirely suspended from July 4 to
August i, while in 1902 conditions were favorahle for work through-
out the entire season,
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(hiclen Creele—As one clitubs the vidge <outh of Franklin a view
is obtuined far fto the south with the peak of Fairplay in the back-
groind and the Kechumstuk Hills off to the west. (See map, PL
VIL) In the foreground is the open vallev of Chicken Creck,
Timited on the north by a rugged mass 3,400 feet 1 height, which oceu-
pies the right angle where South Fork bends to the west, and on the
west by a broad flat spur between Chicken Creck and Mosquito Fork,
wlhich rises gradually to a level of about 2,000 feet. forming a striking
feature in the landseape. In the middle distance Mosquito Fork
crosses the region in an easterly direetion and Denison Fork is seen
coming in from the south. The valleys of all three streams are
benehed. The drainage area of Chicken Creck inchivles 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
their sources in the divide hetween it and Franklin, thus giving an
amphitheatral form to the upper vallov.  Below the last tributary the
creek has a length of ouly about 1) miles. Tt is asimall one, Hows iy
southerly direetion, and in the lower portion of ils course has a fall of
less than 80 feet to the mile.  Of the tributaries, which flow in narrow
valleys, the Stonehouse and Myers Fork arve the most important.  The
valley of the main stream has a flat on the west which rizes gradnally
until, at a distance of several hundred feet from the stream, it meets
the foot of the broad, low spur west of Chicken Creck.  This flat, as
seen from the ridge between Chicken and Franklin erecks in July,
1900, was fleeked with tents and eabins and presented an appearance
of mueh aetivity.  Toward the south it merges into the hroad., grass-
covered meadows of Mosquito Fork, where woose are said ta have been
abimdant in the early dayvs. The ridee to the east of the Chicken
shows a rather well-defined benching i the vieinity of Mosquito Fork.
About a mite cast of the Chicken and 275 feet above it there heads a
siall stream known as the Lost Chicken, which flows sontheasterly to
Mosquito Fork.

The distance from Franklin to Chicken Creek is about 5 wiles
There is a trail which ascends the divide from a point on Sonth Fork
jnust below the mouth of Pranklin Creck, and another by way of
Franklin and Tin Kettle erceks.

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

There i3 an interesting variety of rocks in the valley of Chicken
Creek.  The igneous rocks may be ronghly divided into members of
the granite-diorite families, dark hornblende rocks (partly of tuflu-
ceons origin, eut by dikes of the former group), and fresh olivine-
basalt. The other rocks include dark shales, much jointed and brokeu
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and containing quartz and ealeite seans, mul 2 formation consisting
of sandstone, sandy shales, and coal heds.

The ridee between Frauklio and Chicken Creeks 15 composed of
geanular and  porphyritic representatives of tvpes ranging from
hornblende-granite to quartz-diorite, those related to the latter type
heing the wore conmmon. These rocks also form the canvon wall of
Mo=quito Fork about 2 wiiles west of the Chicken, aud ocenr again
on the ridge between Chieken and Lost Chicken ereeks. The green-
stone il relned voeks, Toegely of tiffaceons origing form the high
pidlee cast of the Chicken i are cut by dikes of the preceding Ly pes.
Olivine-ha=alt oeemr= on Myers Fork. on the lower portion of Stone-
house Creck. aied on the east side of the Chieken about o mile below
the Stonchouse. e apparently extends over the entive area west-
ward frone thi= latter point to the dioritic rocks on Mosguito Tork.
Dark jointed <hales with quartz and ealeite scams overlie the por-
plyey east of Stonchowse Creek ad are of interest beeanse gold has
been found in then. Sandstone, sandy shale, and coal heds oceur at
soveral localities o Chicken Creelk, and coal 1% sometimes the hed
rock on which the gold is found.  The sawdstone, the ferruginous
nodules whicl 10 contain=. and the sandy hales all contain hadly pre-
served plam vennns, and the Tormation is correlated provisionally
withi =hmilar oceurrences near Lagle which belong to the Kenai
fornwtion.

The strean gravels, so far as known, lie on a bed rock of basalt,
sandstone, or coal. They nclude representatives of the dilferent
kinds of bed rock acenreing in the neighboring hills.  There is a large
proportion of greenstone and mueh olivine basalt: granular and por-
phvritic varicties of the granadiorite type are abundant, and there
i some quartz, slate, sand=tone. coal, and ferruginons nodules often
containing fragments of dicotyledonon= leave<. Ploces of warble and
sehist indiente the ocenrrenee of o formation ke that of Franklin
Croek somewhere within the valles. The depth to bed rock i the
winin vidley varies generally from 6o 65 feee A lnver of muek 29
feet thick vovers the gravels, often formmg more than half the entive
deposit on hed voclee The gravels vary from 6 to 20 feet in thick-
ness i are found mostly on the west side of the stream to o distance
of nearly Looo feet from it. They vary in size up to a foot or more
in dimmeter, and in the lower portion contain considerable elay. which
often act= az a gold robber by balling up in the sluice boxes.

The pay is fomul wostly on bed rock, hut sometimes extends into it
and often above it. where it is found through 5 feet or more of the
gravel. Most of the work lias been done on the west side at a consider-
able distance from the ereel. Pay has been found to nearly the ex-
treme western linut of the gravel and over a width of 80 feet. The
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valies vary from $50 Lo $176 (o the hox length, and o considerable
portion of the gronnd probably aversges abont $1 (o (he square fool,
[he gold s different Crom that of the other vreeks, TE s nsually
rather fine, much of it is granular, and the color i= generally ddark,
Some of the gold is rather vongh and 15 frequemnly found with quartz
attached. No Targe nnggets have been found.

The beneh hetween Chicken and Lost Chicken crecks is about 275
feet above the vallev.  Ground was loeated at the head of the Los
Chicken in 1901, Several holes were sunk along the creck and on the
heneh, and 1o the last one pay was foand 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
feot, overlain hy loosely cemented gravels surmounted by 15 feet of
mele. Tu 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 shatts were sunk to hed roek, one 53 feet and the other 45 feel in
depth, and o 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 INX, &).
The bed rock is of the same dioritic type as that alveady veferred to
on Mosquito Fork. The 45-foot hole was sunk to bed rock through
23 feet of muck and 22 feet of gravel amd the upper portion of the
decomposed bed rock was taken out along with the gravels.  These
are the same in kind as the vecent stream gravels, but are somewhat
finer and show more wear.  The discovery of gold on this bhenel has
led to mich activity in prospecting the bencehes throughout the region,
and considerable work was under way west of Chicken Creek on the
high benches of Mosgnito Fork.

Chicken Creek has o further interest in that two loealities have
Lieen found bearing on the origin of the gold,  One of these ix abont
23 miles west of Chicken Creelk on Mosquito Fork. At thiz point
on the north of Mosquito Fork there 1s a steep canvon wall composed
of a medinm-grained greenish rock having abont the composition of
a quartz-diorite.  On the side of this eanyon wall, about 200 fect
above the stream, oceurs 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 kaolim-like mass, containing abun-
dant fragments of quartz semms. This material pans fine flonr gold,
Assays of two specimens for the Survey by E. E. Burlingame & Co..
Denver, gave for the one, inownees per ton, gold 0,58 and silver 0,10
for the other, gold 056, <ilver 0107 or an average of the two of about
$9.70 in gold per ton. No drifting has been done and the specimens
were talen direetly from the surface. The extent of the deposit was
still unknown, and as such values would not pay for working nuder
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present conditions the occurrence is of interest chiefly in pointing to
one possihle source of the placer gold ocenrring on Chicken Creelk.
'This rock is the bed rock on the beneh between the Chicken and the
Lost Chicken. A porphyry of about the same composition but very
different in appearance onterops abundantly on the south side of the
divide hetween Chicken and Frauklin creeks,

On the broad spur east of Stonehouse Creek, about 1 mile north of
the junction of the Stonehouse and the Chicken and about 500 feet
vertieally above if, gold has been found in place in dark shales lying
ou the neurly flat surface of the fine-grained. dark-colored porphyry
to which refercnee has just been made. At this loceality a 10-foot
hole has heon simk and a erosseut, of less depth vun 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 phenoerysts np to 3 mo. in diameter, and some larger ones of
plagioelu=e felilspar in a ine-grained. dark-gray groundmass contain-
ing some pyrite, Tlis hard, tough rock 15 considerably jointed and
wmeh diseolored by iron rust along the joint planes. On top of it i3 a
10-inch Tayer of ~oft Dlack material of the consisteney of clay, sne-
ceeded by 5 to 6 feet of blackish shales, much jointed and having a
general dip of 25 1o the sonthwest. thus conforming with the surface
of the porphyvey and that of the black layer. These shales contain
iy caleite and some gquartz seams, but these are rarely more than 2
inches in thickness and do not extend into the black Luyer below them,
The quartz seams were found to contain considerable pyrite, and the
thinner ealeite seams contain interesting =pecimens of gold, which
ocenrs n thin plates along planes in the caleite. The shales are cov-
ered with 2 to 3 feet of =oil.

Twelve hundred feet southwest of this loeality a stmilar porphy-
ritie rock ocenres. but here the vock is morve coarsely cryvstalline and
more like a dark-coloved granite in appearanee. I was covered with
i thin deposit of gravel resembling the benelr gravels found at other
localities within the valley of Chicken Cyeek. The igneons rock
probably forms the main mass of this browd spur and iy overlain
locally hy the shales. The distribution of the shales and other pos-
sthle oeenrrences of gold with them have not bheen determined. Shales
somewlat =il o eharacter are ent by the diteh on the east just
above Stonchouse Crecks where they are covered by about 5 feet of
ek,

The Tocality above deseribed has produced many beautiful speei-
mens of gohil associated with ealeite. and is of present intersst chielly
in pointing ont another possible souree of the placer gold.  No work
has been done to show  whether the shales have been uniformly
mineralized over consideruble areas.  If such were the case and con-

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

On the main creck methods are in e adapted (o the depth and
character of the ground. most of the work being done by the stewm
thawer.  Shafts are sunk to bed rock and dvifting continned hori-
zontally to the limits of the pay streak, while the dirt is hoisted
to the surfuce 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 pussed over a pulley at the
top of the tripod and thence by other pulleys to the souree of power
(PL IX, ). Horsepower is cheaper, and with it about 60 cubic
yards canu 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 cubie 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 sunnuer
work ouly about 40 per cent. The thawed dirt can be dumped im-
medintely into the sluice boxes and washed.  There are several miles
of ditehing to bring water from the various tributaries. but in a dry
season the supply is insuflicient.  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 Joealities on Chicken Creek, Myers Fork., Stonchouse
Creek, and Teene Guleh, elaims are worked by open cuts. Work can
commence Mav 1 and continue to September 20.

Three claims were being worked on the upper portion of Myers
Fork, where the bed rock i1s olivine-basalt and the gravels vary from
8 to 20 feet in thickness, About 2} feet of gravels are washed, but
most of the gold oceurs on bed rock. Tt is coarser than that on the
Chicken and runs from $80 to £100 to the box length.

On the Stonchonse, where a few men were working, the depth to
bed rock is about 14 feet, and pay is found through 3 to 4 feet of
gravel.  On the rim to the cast of the Stonehouse the depth varies up
to a maximum of about 12 feet. The gold found here is rough and
dark coloved and may have been derived from the <hales 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
Guleh enters the Stonchonse from the east. Tt 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 diteh 2,500 feet in length from the upper valley of the
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Stonehouse.  Litte conlgl be done last seasou on account of the low
witer,

The produetion from Chicken Creek and the benches during the
season of 1003 was abont $100,000. T July about SO wmen were work-
ine: carlior i the season there Tad been perhiaps twice that number.

Novth Forle of Fortywele—North Fork meanders in o marrow
rock-ent eanyon about 600 feet below the Hoor of the old valley.  The
npstream part and the downstrean part of a meander are frequently
hrought elose together and arve sowetimes sepavated by only a narrow
ridee of rock. In a viver like the Mississippi cut-offs ave often
formed at high water in sieh portions of the stream. but in o strewn
like North Fork, deeply sunk within hard vock, a ent-off ean be
formed by natural processes only when the stream wears away the
narrow roek barrier.  Abont 20 miles nup Noreth Fork from the june-
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
ba=e. while the distance around by =tveam was 2% miles,  This locality,
which is Tnow nas the s ICink,” les a few miles west of the area shown
on the map (PL VI, Tt was a comparatively easy matter to blast
away the roek barrier, and thus form oo artificial cut-off which deained
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
stall quantity of water fowed through ity but after a few hours the
uin body rushed throngh amd =ooun worked out a channel over 40 feet
wide. The low gradient in the 25 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 ubout 2 feet.  There is o deep hole below the falls
where grayling swim in great nnmberss nnable 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 oceasional fish
can make his way to the upper viver. .\ view downstream throngh
the ent-off and another showing the drained hed of the river are
shown in PLNC L and 22

The bed rock at the cut-off 1= quartz-biotite-garnet-schist, with a
northwest strike and a northeast dip of 45° Half a mile to the
west oceur large outerops of thin-bedded and massive crystalline
limestones with a =imilar strike and dip.  These outerop on the cast
side of the hill to the west of North Fork, and the schists ocenr
again on Turehinson Creek at the saw mill.  The same formation of
sehists and lmestones, whieh s found for several miles to the north
and sonth of North Fork, is a continuation of the formation oecurring
on the lower Fortymile at Bonanza Bar, Franklin Creek, Wade Creclk,
and other gold-producing areas. Xbout half o mile above the IKink
the sehists ave cut by o dike of olivine-basalt about 100 feet thick, and
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500 feet farther up by another dike of the <ame rock.  The stream
gravels are derived largely from the metamorphic formation, but in-
clude also a considerable proportion of granodiorite ad some basalt,
It is proposed to work the gravels in the deained portion of the river
Bed, which is about 200 feet wide, by a steam dredze dnring 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 these of the
lower benches vary in thickness from 10 to 20 feer. Considerable
work has been done here, but it is not known whether the average
vitlues of the gravels have been found suflicient to justify their exploi-
tition.®

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

Napoleon Creck was not visited, but is =aid to earry good valies,
Tt has been extensively exploited in the past, thongh little except
representation work was done during 1903,

A few men were fornd working on the bars of Fortymile between
Steele Creek and Bounnza Bar,  The rocks along this portion of the
river are closely folded hornblende, miea, garnetiferonus and quartzite
schists, interbedded with bluish erystalline limestone, with nouniform
strike about east and west.

Nugget Gulel, a small teibutary of Fortymile, has its sourcee iu a
dome 3,320 feet in height, abont 4 miles north of the river, Tt flows
in a southerly direction throngh a warrow V-shaped valley, and enters
Fortymile about 2 miles below Steele Creek. This ereek is said to
have produced considerable gold in the early days, but in June, 1003,
no one was found working on it.  The =chist-limestone formation
outerops frequently in the hed of the creek and on the sides of the
canyon, with a northerly upstvoam dip. The quartzite-schists often
show ermupling and even breceintion of the different layers. A
large mass of basic igneons rock related to gnbbro oceurs at the head
of the ereek.  The gravels include varieties of schist, limestone, vein
quartz, and pieces of the dark-green igneons rock. The creek has
been worked for a mile above the mouth, over a width of about 30
feet.

Gravels ocenr on the benelies in the vieinity of the Fortymile, sl
as the guleh sl|crgm;_r~. hecome worked ont attention is being directed

* XNo work was done Iwn during llu. senson of 1004 amd the lecalily st present is
chietly of physiograpbie interest.
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to these possible sonrees of gold.  The strenm which formerly ocen-
pied the old valley of the Fortymile had its meanders and deposited
its gravels tnoabout the same way as the stream 18 now doing at a
level from H00 to GOO feet lower.  As in the present valley only a few
loealities are found where pay ocenrs in guantities of cconomie
importanee, so in this older. larger valley there were also some locali-
ties more favorable than others tor the deposition of gold.  Tn pros-
pecting these gravels, theu. the form of the old valley, the probable
position of the stream within it its relations to the bed vock, and the
lateral spurg and the probable location of the old bars should be
carefully studied.  The old conditions <houkd he rvestored so far as
possille in the mind of the prospector. and those localities selected
for prospecting whicl scenr to have presented in the older time the

hest conditions for the concentration of the gold.

AMiller Creek 1s a small branchi of Dome Creek abont 21 miles in
length, which has ity source in the divide between Dome and MeKin-
lev. and flows in o sontherly direction throngh a comparatively open
valley, bommded on enther side by the brond spurs whieh slope gradu-
ally from the divide 1o Dome Creck.  Gold was discovered here in
1803 by men who packed in theiy supplies from Nugget Guleh,  The
hed roek belongs to the schist formation and most of the gravel is
schist. Pleces ave found up to a foot or more in diameter, and a few
well-vomided bowlders of quartz of somewhat larger size ocenr.
There are abont 8 feet of gravel covered by a variable thickness of
mnek and woss, The pay. which ocenrs near the bed rock. in about
10 inches of dirty over o width of abont 20 feet, is said to be mostly
coarse and rongh, hut to include also some smooth pieces.  No gold
has been found in the other teibitairies of the Dome or in the Dome
itself, except just helow the mouth of Miller Creek, where good pay
was fonnd.  The locality i= interesting in showing an isolated ocenr-
rence of gold in o region where there are lavge areas of similar bed
rock,

S - EACLE ARFEA.

American ('reel—At present the most important gold-producing
areen i the vicinity of Kagle is that of Aerican Creelk and its tribu-
tary, Discovery Fork,  Ameriean Creek heads in the divide, about 16
wiles sonthwest of Eagle, fows in an irvegnlar novtheasterly course,
and enters Mission Creck about a mile above its month.  Trom the
divide at the <onree to the mouth there 12 a fall of more than 3,000
feet.  Discovery Fork iz formed by the union of several small tributa-
vies, flows in o northerly divection, and joins American Creek within
the headwater area. The main stream and tributarvies flow, with a
swift current. in narrow Veshaped valleys, deep within the inclosing
ridges, as shown in PL XTI, .1.
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Graphitie sehists, containing abundant gtz senms, Torm a portion
of the bed rock about the headwaters, and ervatalline limestone out-
crops on the divide at the hiewd of Discovery Fork,  Schists similar to
those above deseribed ocenr again on American Creek about o mile
above its junetion with Discovery Fork. Below this point to Discov-
ery Fork and on the latfer stream, the bed rock is mostly serpentine,
frequently cut hy basie dikes.

Though American Creek has been worked for several vears and
considerable coarse gold found upou it, no preparations were made
to work the gravels on a large seale uptil 1903, when a hydraulic
plant was installed at a point about 1 mile above Discovery Fork,
where there is an ill-defined bench on the west side.  The gravels at
this locality are abont 5 feet thick, composed of schist and igneous
rocks.  There are 3 feet of loose gravel ealled “chicken feed.™ and 2
feet. of similar material with a large proportion of clay. Gold
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, fron the edge of which to the water
of the ereek there is a fall of about 15 feet. A flume, 7,200 feef in
length, with a capacity of 1,200 inches, has been built from the npper
portion of American Creek, giving a head of 150 feet and furnishing
water intended to supply two hydraulic elevators,  The eapacity of the
plant was expected to be about 1,000 cubic yards of dirt in a day of
twenty-four hours, and the expense of working about 10 per cent. At
the time of the writer's visit the water was turned on the ground for
the first time.  The plaut is a very complete one for work and, if the
water supply can be depended upon, should accomplish good resulis.
It is shown in Pl XTI

Discovery Fork—QOn Discovery Tork 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 ig mostly on bed rock and is rather coarse.
Values are found over a width of from ~ 10 nearvly 30 feet. The ereck
has produced perhaps $20,000.  Dnring the scason of 1903 two ontfit«
were working on it."”

SEVENTYMILE AREA.

Broken Neck Creel:—This creek is about 20 miles northwest of
Eagle. 1t is short, entering the Seventymile from the north just
above Mogul Creelk. which enters from the south. Its vallev s
lamuulml by precipitous walls several hundred feet high, ‘unl where

“'lhe waler supply was Tonnd In-.uﬁhil nt I‘ur the demands of (he plant, and during
1904 modifieations of the method were Leing teied (o make o omore elfective gse of the
available waler,

" hnring 1904 exeellent results were geenred by The use of an automadic duwp gate.
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the stream leaves it to eross the flat to the Seventymile is only 120 feet
wide.  The bed rock is conglomerate, interbedded with shule contain-
ing many fossil leaves of Aretie Miocene (Focene) age. The strike
ix N. 607 W, and the dip 707 npstream to the north.  The gravels
are composed of the pebbles found in the conglomerate, fragments of
the conglomerate itself, picces of shale and sandstone, oceasional
how lders of quartzite a foot ar more in diameter and unlike the pebbles
found in the conglomerate. aud how lders of conglomerate, which are
finer geained than that onteropping along the ereek, are very compact,
and contain a larger proportion of chert pebliles, The ereek has been
worked to a width of 100 Feet at the mouth for about one-half mile
upstreant. The pay streak is said to have been about 6 feet wide,
ad the total production about ¥10.000.

I'he fallx—The falls are about 20 miles northwest of Fagle, on the
Seventymile. Below them the valley of the Seventymile is hbounded 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 entting 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° E.;
the dip 25 1o the northwest. Folding has been very close, asisshown
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 sehist 3 to 9 feet thick, covered
with a few feet of muek. At ihe point where work was in progress
the bank is about 10 feer higl: a ~ection from top to bottom showed
9 feet of moss and muek. 4 feer of fine gravel and sand, 1 foot of
muck and sand. and 3 1o 4 fewr of gravel. The gravels inelude con-
glomerate, schist. vein quartz, limestone, and considerable clay. Pay
1= =aidd to be found all through the lower gravels,

Three men were working at this loeality. A ditelr 1] miles long
brings water from Washington Creek to o point on the opposite side
of the Seventymile, across which it is eevied inoa canvas hose, 85
inches in dimmeter, on o bridge 220 feet long and 30 feet high. 1o
another ditel 100 feet in length, whenee it is used (PL XTI, 22).
Duoring the vight the water is enn on the mnoek, slaicing it away, and
thus preparing the gromnd for <hoveling in.

Soniekson Creele—"This ereek heads in the high ridge about G miles
south of Seventymile and enters the viver about 2 miles west of the
fall.  In this part of its course it runs close to the sonthern boundary
of the valley. leaving on the north a finely preserved flat a half wile
in width and 20 feet above the stream.  Sonickson is a small ereek,
flowing in a eanyon whose slopes exhibit well-defined benehing in the
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vieinity of the Seventyinile.  The bed rock at it month is o ealcare
oo~ and eraphitic selnst. with o <trike NS0T W and w verlioal
dipe Nonme work hax beew done pear the mouth. The average depeh
to hed yock ix about S Teet. and the mavtle of sand and gravel is about
2 feet thick. 'The gravelz vontain bowlders of =¢chist. conglomerate.
greenstone, nud gianife.  The gold ocenrs in thin picves. which some-
times have guarez attached. At the tme of exaninacion little work
hiad been dune for five weeks on acconnt of low water,

Barney C'reck—Barney is a small creek entering Seventymile from
the north. about 3 niles wesl of Sonickson Creelk and 30 miles north-
west from Tagle. Jt s formed by two tributaries, one from the
north and the other from the east, and fows south about a half mite
thrangh a very narrow canyon to the Seventymile. The bed vock
includes closely folded conglomerate and pling-bearing shales, as on
the Broken Necl.  The serike is N. 60 W, and the dip varies from
50° sonth Lo vertieal,

The gravels iu the ereck are 14 to 3 feet thick, composed of pelililes
from the conglomerate. pieces of the ennglomerate, and bowldors of
vitreous quartzite up to 3 feel in diameter. The gold occurs in thin
plates ap to one-fourth inch in dinmeter.

At a devel abont 50 feel above the month of the creek, on the west
side of the stream. and also between the forks about one-half mile
upstrenm, is a deposit about 6 feet thick on the uptucnad edges of the
conglomervate. This deposit consists of 3 feet of gravel and 3 feer of
sand and wmuek. The gravels contain lavge quarvtzite howlders, and
on the point between the crecks have been found to carry goldl.

The fact that similar bench gravels oceur om both Broken Neck nnd
Barney erecks indicates a cousiderable distribution of these gravels,
and the faet that gold has been found in them at Barney Creck points
to them as a possible source of the placer gold. The quartzite is en-
tirely masgive. vitreons, with no evidence of shearing or schistosity.
The nearest Tocality where simidar rock was found i plaee is on the
ridge east of (ilacier Monatain wnd north of Seward Creek.  Further
west the ridge sonth of the Reventymije contains many metamorphosed
quartzose sediments and grauular infrusives. No evidenee conld be
obtained as to whether gold had ever been found io the conglamerates
themselver,  The ereck was first prospeeted 1n 1895, and ix said (o
have heen a goarll prodncer in 1896,

Nuggel (Cpecl—"Phiz cyeek is small, entering the Secventymile
about 10 niles abave Duarney Creelk. The bed rock is a gneissoid
granile, aml (he gravels postly of the same material. their average
thickness heing nbout 4 feel. The gold ocemns in plates wp to one-
fouetle of an inch in diuueter, and has garnets associated with if.
The quantily of black sand is very small. Puy is found over a
width of 20 feet from vim (o rim and tor a length of about four
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claimx. Two men were working on the ereek. bt coald Jdo Tikele on
aeconnn of the Tow winer.

Flune Crecl —This ereek enfers Sevewymile From the sonth abod.
45 wilex by teadl from Bagle.  TCheads several miles bacle in ihe hills
and flows ina Vashaped valleve wh'eh abont a pute from the moulh
Lecomes very narcow and is bounded by precipitons walls. Abone
Lalf nile above the mouth the walls hegin to recede from e stream,
and at che moweh there is a flac abour 300 feet in width.  Sqgacter
of womile npstrean this is honwded on the west by the Tace of a rork-
ent hench. whieh he=s abont 20 feet haglior than the creek nud has a
very even surfaee mantled with oo fow feet ol gravel,

The bhed rack for aboug w anile aboyve the wantd i~ greenstone andd
serpentine.  Baswe dikes are commman. Above this formation ave the
wetnuorphie =schi-t~. The gravels at Uns poine are mostly schist, bot
imeciude o considerable proportion of lacge quarezite bowlders, green-
stone, vein quartz. cevstalline limescone, black chiert conglomerate,
and A rock which resembles granice, but is mare closcly retated to o
quartz-diovite.  The vock i< =aid (0 acenr abundantly a6 the head of
the stream.  Flume Creelk lins heen a €avorite creek for prospeeting.
Some coarse gold hax been found, and nuggets of considerable value
have heen veported. There are minervalized areas in the grecnsione
Formation. one of which. hardly a mile above the mouth, has heen
somewhat prospected. At thix place the roek contaims many smiall
quartz  stringers, ntersecting at various angles, and considerable
pyrite.  The oxidized zane. abour 10 foet in width, ean be traced
across the ereek (o the opposite wall of the eanvon, and strikes
about N. 25° 1V,

Benches—The extenzive henching whieh the valley of the Seventy-
mile has undergone hia- been accompanied on the lower benches by the
deposition of gravels.  Large hodies of these gravels occur, nnd have
been more or less prospected from time to time in the hope of finding
extensive deposits sutliciently rich to pay for working on a large
seale.  Name work was in progeess on them dduring 1903, Prospeat -
ing requires muel vime and systemntic work betove the valaes of the
_.Q‘r‘:l\'('] enn bedetermined.,

Ui concluston temay be said that there are a fow of the tribntavies
of Seventyunle than have produced good pay and ave still prodacing 2
stmall qpntiny of gold, and €hat there ave extensive deposits of oravel
along the nunn steeanig some of which are kKnown to contain gol-(l, but
none of winel have had their digtribution and valies accurately
deternmined. Up to the present lime apparvently no results have been
obtained through the investigation of these gravels sufficient to jus-
tify their working on an extensive seale.

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

The gold-producing loealities of the Fortymile yegion are divided
weographically into three vather widely sepavated areas, the Forty-
mile area, the Eagle wreas and the Seventyiile area,

Throngh most of the Fortymile aren the bied rock helongs to the
formation known as the Fortymile formation. It i= composed of
varions schists with interbedded crystalline limestone, Al hiave been
closely folded, highly metamorphosed, and intruded by many kinds
of igmeous rocks.  Some of these were intruded so early in the history
of the vegion as to have also undergone metamorphism: others ape
comparatively fresh. Small quartz veins are mmerous, awd loeally
the roeks have become mineralized and arve a source of gold. The
ocenrrence 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 wall= of the valley are olivine-
basalt, grannlar 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 loealities,
so, too, there is a difference in the character of the gold, which is gen-
crally granular, of a dark color, and suggests a different origin. At
two loealities gold has been fonmd in place. One of these is ont-
side the valley of Chicken Creek, but in a dioritic roek which is found
abimdantly within the valley: another is in a shale of undetermined
age which may possibly belong to the Rampart formation.  The
placer gold on Chicken Creck may have been derived mostly. if not
entirely, from these two sources.

In the Eagle area the oceurrence has not been traced to a soiiree.
The bed rock of American Creek near the headwaters is schist aud
greenstone.  In the lower part of ifs course the creck flows mostly
through greenstones and serpentine.

In the Seventymile area also the origin is indefinite.  The ereeks
from the north flow through - conglomerate of the Kenai forma-
tiou. No ease is known where gold has been found in place in the
conglomerate, but it has been found in o wash containing heavy
quartzite bowlders which oceurs locally, overlying the conglomerate.
No sueh bowlders were found in the conglomerate, and the wash may
possibly linve 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-beneh gravels between the Chicken and the Lost Chicken. the
draining of North Fork by an artificial eut-off at the Kink prepara-
tory to working the ground on an extensive scale, and the installation
of a hydraulic plant on Ameriean Creek. The best results so far have
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Lieen obtained between Chicken and Lost Chicken erecks. 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
enlehes established the importance of the vegion and led to its rapid
development.

The ramifyving headwaters of Crooked Creck occupy a fan-shaped
arca within the edee of the hills to the <outh of its broad flat valley
(Pl XIII). On its meandering way eastward to Bireh Creek it
receives also two tributaries, the Boulder and the Deadwood, whieh
head n dozen miles or more to the southward and flow northeasterly
to the nmin stream in parallel ecourses about 3 miles apart. The
south =ide of the divide in which these streams head is drained by
North Fork of Dirch Creek.

The erecks of economic importanee on the north side of the divide
are Deadwood. Mammoth, Mastodon, Independence, and Miller; on
the south side they are the Kagle and its tributary, Mastodon TFork.
These crecks were all visited by a suvvey party in 1896, and deserip-
tions of themn by Spurr, Goodrich, and Schrader are to be found in
the report of the expedition.

CREERS.

Deadwnood Crech.~—This erecl. which is about 20 miles long, heads
at an altitude of about 3.000 feet, and has a Tall of over 2,000 feet
from source to mouth. 1t 1= divided into twoe portions, an upper one
about 12 miles long. where the stream flows through a rather narrow
valley honnded by erndually sloping spurs about 1,200 feet above it,
and g lower one about § miles long, where the individuality of the
valley i abruptly lost in that of Crooked Creck. The fall in the
valley portion is about 150 fect to the mile.  The stream flat, which
attuins o width of several hundred feet, is bounded on the east by
a rather steep slope, near which the stream flows through most of
its comrse. The west side of the valley shows a more or less well-
defined beneh. which vises gradually from a level about 20 feet above
the stream toward a ridge which separates Deadwood and Boulder
creeks.  Nwitelr Creek, which i3 the most inportant tributary. is
about 3 miles in length, flows in a narrowV -shaped valley and
joins the main ereck about 3 miles above its emergence from the hills.

adpure, J. B, Geology of (e Yokon goll distreier, Aluska s Bighteenth Ann, Rept,
1 N, Geol. Burvey, pl. 3, TRON, pp. 002-805,
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The bed rock in o=t of the vallev vavies from o rather massive,
Mocky quartzite to o wien-=elist. A\ stroeture observed  al one
locality showed a steitke No G0 Fooand a dip of 200 10 257 to the
sontheast.  The rocks ~how evidence of winor folding and contain
numerous small quartz stringers.  Intrusive granite is very promi-
nent in the region farther east, especially on Ketehmn Creek, only
few miles east of Deadwood Creek, where weathering las produced
very striking pinnacled forms from this rock in the valley of the
creck itself.  On Deadwood Creek it is not so conspicnons. hmt forms
the bed rock over a considerable portion of the ¢reek.  Dark-colored.
more basie rocks oceasionally ocenr.

The gravels are composed of the varieties of rock onteropping in
the drainage area and consist mostly of subangular fragments of
comparatively small size, more or less irvegularly arranged. con-
taining much finely broken material of the same nature.  The depth
to bed rock varies in the ereek from 3 to 12 feet, and on the beneh to
the west, as far ns known from work already done, from 6 to 20 feet,
The gravels in the ereek vary in thickness up to about 8 feet, and
there is generally but a small amount of top dirt to be removed.
The values arve sometimes found through the whole thickness of
aravel, but are generally elose to bed rock and are found also in the
hed vock to a depth of 2 or more feet. . When the bed rock is mas-
sive and divided into blocks throngh jointing., values are found
sometimes (o a depth of 4 feet along the joint planes.  The width
over which pay is found varies from about 25 o 300 feet. The
average width is said to be from 150 to 200 feet, and the average
value of the ground for the entire ereek to be about $50 to the hox
length of 12 by 16 feet. Some ground has averaged mneh more,
values ranging from $100 to more than $200 having been obtained in
1903.  Not much work has been done thus far on the bench to the
west side of the valley, and little i« known of the extent or values of
the gravels found there. Tnoa few enses, however, these gravels are
being investigated and values have been found, At one locality
20 feet of gravel lie on a rather massive quartzite bed rock at a
Tevel of 20 feet above that of the adjaeent ereck.  Little wold is
found in the gravel: it is mostly on bed roek and along the joint
planes to a depth of 1 feet within it From something over half a
box Tength of ground, 16 by 12 feet, ¥125 had been washed, which
would give an avernge for the amount of dirt moved of something
more than =1 to the enbie yard. Two nuggets had been found
worth 8 and S10, vespectively. This locality is tmportant o point
ing out the possibility of the extension of the pay over portions of the
beneh,  The creek gold is generally flattened and at the entranee of
the valley is rather flaky.  The coarsest piece found thus far on the
creck was worth $122. That found on the bench is rougher and more
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Inmpy in character. The present aunual production is probably
under 230,000 the total produetion has been abont 1,500,000,

Growd is now worked from the headwaters thronghout the narrow
part of the vallev. a distanee of about 12 miles, hut it was not until
1900 that the lower part was found to he productive, The open-ent
system lus been enployved on most of the ground. It has heen found
advantageons (o work the ents eenerally to a width of 16 feet.  The
depth is such that dirt ean he shoveled divectly into the shiice hoxes.
Little deifring has been done thius far on the ereel but it was pur-
posed during the winter of 1900 to work cround on the heneh h_\'
this method.  Abont 35 men were on the ereelk at the end of Xugust,
1903, The beneli trail from Centeal THouse aevoss the Hat, about 4
miles. to the entrance of the valley is o good one. bt in wet weather
that along the ereel i~ soft ad diffienlt to travel.

Mounmoth ¢ recl—Mammoth Creeks which vuites with Porcupine
to form Crooked Creck. i~ ttself formed by Mastodon and Independ-
enee ereck=. which unite about U miles to the southwest. Miller
Creek joins it from the west abont 2 iniles above its union with Por-
cupine Creck. Abont a mile below this last junetion it flows through
a flat 200 to 300 feet wide, gradually widening as the Porenpine is
neared.  On the ea<t side spurs descend abruptly from an altituwde
1,200 feet above the ercel. On the west the valley is bounded by the
termination of a narrow <pur between Mastodon and Miller ereeks,
and that of a broad, Jow =pir beoween Maunnoth and Porenpine
creelks,

The bed rock is quartzite-=chi=t and granite, and the gravels are
made up mostly of these rock=. with o ~mall proportion of vein quartz.
The average depth to bed rock i~ abont 10 feet, and the npper 2 or 3
feet are waste.  The gold i= rather fine, hnt the ground is probably
rich enongh to he worked gt a profit on o dnege seale,  One of the
interesting development= ha= heen the introdnetion of waehinery, A
steann <hovel. shown in PLONTV, CLowas shipped inover the snow from
Cirvele diring the winter of 1905 and gotten into position to work the
eround during the following summer. This shovel is eapable of
handling 500 cubie yards of dirt in ten hourse and has a working
width of 26 feet. Twelve hundred fect of track have heen provided
for it. and there s o face of gravel of abont 10 feet upon which to
work.  The shovel holds about three-fourths of a enbie yard, and the
dirt 1 dumped from it into a car of 11 cubie yards eapacity, which is
deawn by eable up a steep grade, a vertical distance of 22 feet, to the
hoxes.  The Hume, which has a capacity of 5 sluice heads, hrings
water frow a poind LT00 Teet upstrenm. 1 is said 3 sluiee heads are
suflicient for all the gravel the shovel can furnish.  The system
veaives 14 cords of wood a day and the attention of about 15 men on
a shift. A bed-rock drain 400 feet long carries away the water from
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the eut. Waork ean he commenesd here about June 15 and continued
to abont September 20.

Mastodow ¢ reele-—The headwaters of Mastodon Creek are gathered
from an mwphitheatral arean on the northern slopes of  Mastodon
Dome. 400 feet high. situated about 7 miles southwest from the
point where the ereck enters Mammoth.  The ereek flows throngh »
picturesque valley Bmited Ly even-topped spurs, which stope gradu-
ally Ina divection parallel to the ereek at an altitude of about one-
fourth mile above it. The valley is unsymmetrical in section, the
stream in its lower portion approaching the steep ridge on the cast.
and being bounded on the west by a beneh which rises with a steep
grade to the base of the spur. Farther upstream the valley becomes
more open and the stream flat attains a width of several hundred feet.

Quartzite-sehist and micn-sehist are the most common varieties of
bed rock and contain the usual proportion of quartz veins, The
strike of the schistosity is nsually across the stream and the dip to
the south.  Near the month of the Mastodon some thin-hedded,
impure, closely folded limestone was observed.  On some of the
claims ocenrs a greenish feldspathie sehist which weathers move easily
than the usual bed rock, and may rvepresent an intrusive rock which
has undergone metamorphism along with the other roeks, Small
erauitic dikes also ocenr,

The gravelsare similar in charaeter to those on the Deadwoaod.  They
melude subangnlar fragments of the bed rocl, with fine material of
the same natire awd some sand and clay. A large part of it is but
little worn. and the arrangement is generally more or less irvegular.
The average depth to bed rock iz 10 to 12 feet, with a maximnm of
about 20 feet. There is sometimes a layer of muck on top of the
gravels, which attains a thickness of about 4 feet.  Seven feot is the
maximum of stripping that is required. The gold 1s found sometimes
seattered throngh the gravel and sometimes close 10 bed rock or 10 a
distance of a few feet within it.  The pay streak has a vaviable width,
with a maximum of perhaps 200 feet.  The gold is generally rather
fine, the coarsest piece found thus far weighing only 3 or 4 onnees.
Some of the ground averages probably from $2 to $3 a cubie yard,
and some of it i considerably richer.  Estimates of the annnal pro-
duetion have been made varving from 875,000 to over $100,000. The
gold brings $17 an ounce in trade.

Work, the results of which are said to be satisfactory, is being done
on the rim to the west of Mastodon.  The gold is somewhat coarser
than the creek gold.  Portions of the ereek have been worked thor-
oughly and systematically hy the open-cnt method. .\t one locality
11 parallel euts, cach IS feet wide, lave heen e, (See PL XITV, 72
It is said to require about twelve davs” work of ane man to shovel a box
length 18 by 12 feet, with an average depth (o bed rock of about 8
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feet. This makes over b cubic yards a day to the man. A strip 2
cats wide is sometimes worked in conjunction with 2 sets of sluiee
boxes, and in most cases it is possible to shovel directly into them.

Machinery has been introduced on a few claims. A steam trolley
was in nse on one claim, by means of which the dirt was raised in a
Imecket. vonveyed along the cable, and dumped antomatically into the
shiee boxes, which were elevated about 18 feet above the ground.
By the use of this arrangement it was said a man’s capacity was
inereased (o 12 enbie yards of divt a day.

On another elaim, where there was a depth to bed rock of 8 to 16
feet. a plant was being installed to work by the hydraulic method.
There was an 80-foot head of water to be conveved through the 12-inch
pipe to a 23-inch giant.  FEverything was to be washed through the
boxes, and the tailings raised by steam power to be earried away by
water. .\ combined diteh and hime two-thirds of a mile in length
had been constructed. wnd machinery, consisting of a 20-horsepower
donble-clenu and o 10-horsepower single-drum hoist, had been put in
place to elevate the tailings. At another loeality the depth to bed
rock was about 15 feet, and it was necessary to strip 6 to 7 feet.
Machinery was on the ground, consisting of a 20-horsepower boiler,
hoist. pumps. trolleys, and serapers,  Part of it was in use and plans
woere nider way for more extensive work.

The season of 1903 was the first in which machinery was used to
any extent, and it is yet too early to compare its results with those
achieved by other methods.  Where mchinery had been installed the
work was lavgely experimental. a< mauy of the men were unfamiliar
with it, and mmeh time was spent in learning how to get the best
results.  As there is no wood in the upper part of the ereek, fuel had
to be brought from Mammoth Creck, and problems in regard to the
ownership of timber were already cansing difliculty.

There ix some winter work done by drifting in the upper portion
of the valley. where it is said $20.000 (o $25.000 were produced by
this wethod dorving the winter of 1902-3,

Lwdepondcnve ook ~"This ereek also has its source on the northern
slopes of Mastodon Dome and flows in a portherly direetion, to unite
finadly with Mastodon Creek. Tt was not visited, bt as fur as conld
be learned the conditions were similar to those on the Mastodon.
Seven men were said to be working on it during the season of 1903,

Mitler ¢peel—Miller Creck = similar i all essential featuves to
Mastodon Creelk. Tt is less than 2 miles farther west, flows northeast-
erly in a course nearly parallel to that of the Mastodon, and joins the
Mammoth about 2 miles above the Poreupine.  The stream heads in
a pieturesque amphitheater of hills.  In the upper part of its course
there is a benceh on the northwest side, and it keeps rather close to the
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steep slope which borders the valley on the soniheast.  Tn the lower
valley these condition= are reversed.

The bed rock is quartzite amd quartzite-schi=t veined with quariz,
Granitie dikes oceur on the divide between Miller and Eagle erecks.
The gravels ave sinhare o chaeneter and aerangement o those on the
Mastadon.  The depth to bed rock vavies from s to 16 feet and there
is from 4 to 8 feet to strip. Oceaxionally there i= clay, which has been
fonnd to be as much as 3 feet in thickness hetween the gravels and bed
roclk.  This, when present, contains most of the pay.  The gold i<
about the same as that of the Mastodon,  Pieces weighing an onnee
liave been found, but the general vun is rather fine.  That near the
head of the ereek is rough. The gold 15 found seattered through sev
eral feet of gravel over a maxitam width of about 50 feet.  Some of
the ground nverages about $1.20 to the eubie yard. It is worked by
open ents, where the average depth to bed voek 1s abont 12 feet, with
6 Lo 8 feel to strip. Tt s said that two men can work about 20 box
lengths of 12 by 16 feet in a season.  Near the head of the creck a
wonth’s worlk may be lost during the summer by Tow water.  The
amnual production is perhaps $3.000 1o $5.000.  About 10 men were
working on the ereek during the season of 1003,

Lagle Crecl and tributaries— Nl the above ereeks are tributary to
Crooked Creck.  Over the divide from Mastodon and Miller erecks
are the headwaters of two small streams, Mastodon and Miller forks.
which unite to form Eagle Creek. a tributary of Birelh Creck.  (iold
was discovered on Eagle Creek in 1895, and mueh work hias been done
on this ereck and on Mastodon Fork., Mastodon Fork heads in oan
mnphitheatral area on the northwest slope of Mastodon Dome, nnd
flows northwesterly through a nurrow V-shaped valley for a Jdistance
of ubout 3 miles to Miller FFork.  The bed rock and gravels are sinilar
to those on the other side of the divide.  As on Miller Creek, clay i
often found uext to the bed rock of quartzite-schist.  The depth to
bed rock varies from 8 to 10 feet or more.  In some cases there are 3
to 4 feel to strip and 4 to 5 feet of payv dirt. When clay oceurs along
with the gravels, the gold is often found in =eams= in the elay a few
inches above bed rock. Lt is also found i the hed rock to a depth of
3 feet. Values are said to ocenr irvegularly on the ereck.  Some
ground has been very good and has yielded from 52 to $4 per eubic
vard.  The gald is often coarse. A flat nugget was fonnd doring
the =ea=on of 1903 the dimensions of which were 2 by 17 inches and
the weight 24 ounces.  Some quartz was attached, and the nngget hail
the appearnnee of having heen devived from a seam in the bed rock.
Work L= heen done on about 13 miles of the ereck. the elabins having
heen worked by open vuts, The ereek is said to have produced from
%15.000 to $18,000 during the season of 1903,
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Faole Croel has o length of about 4 miles. The valley widens
rapidiy bodow e jrnetion ol the forks until the valley floor bocomes
ane-foneth mile or more in widthy bounded by spurs, which recede
aradially as the month is approached and terminate in broad low
slopes o Bieeh Creclee Work hias been done for about 2 miles helow
the prnetion. The bed roele and grsvels are similar to those on the
other crechs: the depthe (o bed yvoek ar the Tocalitios visited varied
Fror 1o 18 Feets about G Feet b= aronnd sludeed, and pay is fonnd
e abont 6 feet. Values have been Fonnd ranging from $125 to about
400 e box lengtho of 12 by s feete Some of the gold is conrse, one
pieee warth STE linving been o, Work was heing done at ouly a
fow places on the ereelis o one elaim o deain was being put in pre-
paricory too winter dbeifing: ot another locality the eronnd  was
worked e apen eutss bt the depth to bed rock miade it necessary to
shovel the dier liest 1ooa -lu,'_"i!l;_: aned then to the shidee boxes. The
pole Ceeele o Mastodon Forle = the hest
region.  About 20 men were working on

ot s of e ool F
found in the Birch Creek
these ereelis fu September, 1902,

SUMAMAMRY.

The conditions of ocenrrence on all of the gold-producing ereeks of
the Bivel Creek vegion e apparently the same. No foreign wash
was anywhere observedl and there i no resson to believe that the gold
L= hadd other than o local origin. The quartzite-schists contain
numerous small quartz stringer<s sl pleces containing gold in the
quanetz seams have been fomd. Do scenis probable that heve is at least
one sonree of the gold, The bed rock. =0 far as known, is about the
sanie over a large area. Only a few of the <tremms within this area
are gold prodocers. Tuoa road ways thene the oeetrrenee of gold
shows loealization, Whether the pock= Tave beea maforuly winer-
alized over o con=tdershle portion of the deainnge basin of o stream op
only within certnin zone= o aveas along its conese whicl are relatively
piel 1= 0 probben that ean Teesolved only by deailed stody, When
ol Tin= ariginated from loeal vieh arens it ean often be traced (o its
SO e,

The pnoves- of disteibution, or decenteation, as it might be called,
ol the wold From suel Toeal areas throngh the agency of gravity and
Toeal washi precedes that of concentration, and s results may he often
obsereed o removed by the strenm action whicl brings about the
Lter concentration. It seems probable. in view of what fucts we
possess, that the gold fonnd on the ereeks of the Biveh Creek region
has heen devived from Tavge arens of bed roek more or less uniformly
mineralized s that there ave probably o zones or pockets especinlly
rieh o the mete b and thar the distviboted products from the areas

Bull 251 15w 0
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have been concentrated by strenm action modified by localized annunal

erlacintion, or * annual glaciers" as they have heen ¢ alled by Spurr.
Abont 200 men were working on the ereeks, the annnal production

Lieing about the sae as that of the Fortymile region—s3175,000.

FAIRBANKS REGION,
GENERAL STATEMENT,

In the rush of 1898 many =tarted for the Yukon from Valdes,
Some, after o hard trip, succeeded in reaching the Fortymile region;
others, on arviving at the Tanann, chose the line of least resistance
and drifted down the viver. The economic results were seanty, but
some knowledge was gained of general conditions in the Tanana
Valley.  In the same year o party from the Geologieal Survey,
vnder Peters and Drooks, deseended the Tanana from the head-
waters, wapped the area along the viver, and studied the geology,
An opportunity was thus ;_rln-u to compare the vocks of this region
with those of the gold-producing erveeks of the Fortvmile and Biveh
Creek regions, :-.lmlh-al by Spoee i 1898 The formations were
found to be similar to those of the better-known vegions, and it is
intevesting, in the light of recent developments in the Tanana Valley,
to vead agnin the following exteaet from the sumimary of DBrooks's
report regarding the possibilities of the region:

In this deseription of the gold resources an attempt hias been made to state
the Dare focts, elearly shorn of all specalations amd wild emors, We have
seen that traces of zold have been found throughout the vecion examined by
our party, and that the conditions for e ocenrrence are i peiny Pespucts Givor-
ables also that the lttle prospecting which las been done ap to the present
thue has been too harricd and too superficial to e regarded as a0 e test of
the region.  Onre best Information leads us to belleve that the sime horizons
which earry the gold o the Fortymwile and Tireh Creek districts arve repre-
sented o the White aud Tanana viver bhasios, 1 belleve, therefore, in spite of
the adverse results which have been oldalned so far, which ave purely nega-
thve, that the White and Tamna viver basging <01 offer o favorable fleld for
the intelligent prospector. 1 an inelined to think that the upper basins of
these vivers are oceupled chiefly by the younger non-gold-beaving  rocks, 1
shomld advise prospectors toocoreefonlly tnvestigate the siall teibataey streams
of the lower White awd of the ot feone Mivror Creck to the moath, The
hesudwaters of the steemns Iving to the noeth of the Tanaoa ought fo offer
fuvorable returns, sitmited, as they e, opposite e headwaters of FPoprtymite
and Bireh ereeks, streams which are more or less gold bearingb

Oceasionally men from the Fortymile and Bireh Creel regions
made short trips over the hills to the south in the early days and did
some prospecting in the valley of the Tanonna, but trips through this
country were necessarily of a hurried nature on account  of the dis-

‘.F-Irmrr. J. E., Geology of the Yakon ;.nm distriel : Blghteently Anp, e, 170 8 el
Survey, pl. &, 1808, p, G,

b Rrooks, \II'I'N'I . A revonpabssaies e the Poani sl Wiite piver basins, Alnskn,
In J808 : Twentleth Ann Repl. 17 % Geol Sorevey, plo 7, 100, b 488,
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Genee Fronn soneees of supply, and very lickde thorongh work conld
he donie,

A teading post was establishied in 1908 at the point where 1fair-
banks= i< now loeated, and fnally, in Joly, 19020 gold in quantities
of eeonomie importance was found.  Felix Pedro, who was prospeet -
tng some of the smnll stresmins abont o dozen miles north of the
Tonana and 200 wiles above the month. fonnd good prospeets ou the
erovk whiel s now eallsd Podro. Gold was <oon found on neighbor-
ing crecks ad the region hecane known as the Fairhanks mining
distriet. the e heing given o howor of Senator O W, Fair-
bank=. tow viee-presidem clect of e United States. The towns
of TFauirbanks and Chenn quickly <prane up on Chenn Slongh
and Toanana River, vespectivelv, and trails were nnde conneeting
these places with the creck- Exaggerated reports natneally fond
their way (o the other camp=. People came by way of the rviver
over the diveet trail from Civeles 150 miles to the northeast, and by
way of the Goodpaster from Eagle, 200 mites in a direet line to the
cast,  T'he rowd honses i the Bireh Creek region were often seenes
of great uctivity during the winter evenings when wen and dogs
wore gatheved frone all along the trail. Conditions, Fowever, did not
compe np to anticipations, and ancunfavorabile impression of the eamp
<pread ap and down the Yakon, ’

Lo ~pite of the nutavorable comditions due to high prices of all
Kinds of supplies and the ek of veady money Tor the development of
their elnims, the men on the creels kept diggige. and by the fall of
1905 the produetion amonnted o s50.000 ap $35.000 wud the popula-
tion of the t'v_szinll Lianed Decone oot s,

The erecks of economie importinee referved to nnder the nane of
the Fairbanks mining dizteiet duving 1905 woere the Pedeo s its (rib-
ntary, Twin Creck ;s Gold Steeawm the continmation of the Podro holow
the Gilmore: Cleary Creek md its teibutareiese Woll and Chathamn
creels: and Fatrbanks Creele. These ol howd within o fow wmiles of
cach other o the divide Detween Chatanika and Linde Chena vivers
and flow in diversent eotvse=. (Seemnp, PLNTHL)

The Fatrbanks distrier las developed <o vapidly that the work of
103 was ~upplemented by that of twao parties from the Geologieal
Survey during the feld scason of 1904 COWL Poringron. assisted by
Sidvey Paiges o the conr=e ol detailed studies of the placer camps
thronghont Alaska and the novthwestern British possessions. visited
the TPairbanks placers during the later part of Julv. The writer.
assisted by Frank L. es<o with o paeker, cook, and 7 horses, loft
Fagle June 17 for the Tanana conntrey, traversad the region dreained
by the Goodpaster. Salehag and Chenn rivers, aid reached the Faie-
hanks distriet about the saoe time ns the other party.
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Many ehanges were found (o have taken place =ince September.
0 The town of Fairbanks had beeome o thriving supply point.
the Taeilitios for tem=portation to the erecks were being rapidly
improved, and the prodoction of gold had mmomted to at Teast
F530.000. Fyrom the opening of navigation on the Yokon, when the
party lelt Dawson on one of the early boat=, neerly to the elose of
navigation in Septetther, all steamoers downward bonnd from Dawson
had been erowded with passengers and freighn, and during the pres-
et winter, 19045, there ave from L000 1o 5,000 people in this portion
of the Tanana Valley. about one-tenth of whom vre enaployed on the
crecks. Naturally, o lnvger nomber of people gathered theve than the
conditions at the tiie would justify, and along with the workers enme
an undesirnble element 1o lead o parasitic life apon the miners, T s
believed, howevers that the Faivbanls disteiet i stroug eanongh in its
nabural resonvees to develop healthily in spite of this influx, and the
seatson of 1905 prontises to be one of much activity.

The seaveity of supplios and consequent high prices vetardod dovel-
apment during the winter of 19030 whieh was aeather haed one for
marny of the miners,  Provisions ot Fairbauks and Chena were sold
on g eashe basis, md a0 necessary pet of the winter’s work was the
rocking out of sufficient gold from the dmmnps to pay the grocery hill,
whiieh, with flour as high as $30 0 hundred, and other things in pro-
portion, was u very important iten. Provisious were also alitained
as far away as Civele and Rampart and freighted aevos< eonntry,
Men were able to buy from one another, aud with nintual Bielpfulness
and hard work the time was ]::ln-l'l[ till the Doats emme again in the
spring.  Nwong a few was a spirit of hitternes< that thing= land been
as they were, but the general Teeling was one of independent elieer-
fulness.  Their resonreeflness was voieed by one of the miners, who
said there were toa wany men hamdy with the Winchester to go
lingrey while there were earibon smong the hills,

The town of Fairbanks is loeated along the south side of Chena
Slough. npon an extensive {lat which aitfords abuondam npportunity
for growth.  In 1903 a loose collection of log eabins was strung irveg-
wharly along the slough and a eable ferry connected the town with
the pack trail to the ereeks. Tu 1904 this loeality presented a scene
af meh animation,  Warchouses, storesc saloons. and restaurants,
cither i operation or in varions stages of completion, Tined the sreo
along the water front, while along the slongh, beyvond the husines-
portions of the town and over the flat in the hackground, were seat-
tered the comfortable wmd fasteful eabing of the inhabitants,  Fre
quent =teater= were bhringing passengers and freight from the ont
side, and Freight teams and paek teains were londing supplies for
transportation to the ereckse The constant Inon of the ~sawimills in
town, heard far along the <lopes to the north proclaimed the steady
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growth of the settlement wlich has <prung o importanee on the onee
quiet that= of the Tanm.

Futrbanks i at present the most important snpply point in the
interior of Mlaska, Treansportation from the ontside during the last
seitson huts been ivgely by way of Dawson. The lavgest boats plying
o the Yakon teans=hip theie possengers and freight at Tanana to
Bosts Lt adbipted 1o the conditions on the Tanana River.

A of the bonts ot tines of Tow water are lable (o experience Jiffi-
eulty in the stongh hetween Clicia aud Fairbanks, aoud some men
nide good wages daving the eurly parvt of the past season in poling
sipplios from Chenn to Foirhanks. Supplies arve bronght also by
way af =t Mielsel, b vl Taet that hoats ean vesele Faivbanks wnch
carlivr i the speing from the npper eiver has wade this vonte popu-
e st that e ol the venes when sapplies of all Kinds arve in greatest
demamd,  Cottle were cnecos<fully bronght to Farbanks by being
shipped to Dawsons carvied thienee by seow down the viver to Cirele.
and deiven over the reails o di=tanee of about 1500 miles. from Civele
to Fairbavks,

The first-clis= pas~cngzer vate from Seattle to Faivhanks doring the
season of 190l el by way of St Michael or Dawson, was $150,
The freisht rate vartes oreatlve secovding to the kind of material e
that for ordinary ~upplies Tyvoway of Se Michiael was $100 a0 ton.

A Bl has been constenets] aeross the slough and oo wagon roand
lisis veplaced the pack teails Tlee wagon road leaves the flat about
2 oniles from town, wind- witle casy arndes nmong the heautiful
birehes of the lower slope. and then follows the wooded ridge (o a
point about 12 miles from 1owi, opposite the woath of Gilmore
Creclee where 1t deseends vather alouptly to the vreeke The road
from the town to the slope of the Gilimore Valley has vequived bt
little work in its constraetion, and freighn wagons deawn by from two
to <ix horses and earryving ap to 3000 pounds of Freight find bt it
te diffienlty in traversing (his portion of it From here on the con-
dition= ave different, There i= mueh soft gronnmd along the erocks,
aned considerable work and expense e involved inomaking roads
suttable for the transportation of Lheavy freieht wagons. The et
it o] rond< e possible wder stoailar conditions lias been
preoved somn el again o the Canadian <ide of the houndary, bt
in the Yukon-Tananan vegion saeh vomds are not yvel in existence.
The miner v elaine which = produeing only a fair living has no
timme andd Tinde oney o spend o combination with other miners in
working on romds. Tt i< hperative for him o got as much gold out
of the gromd as possible during the short season at his command,
and the work accomplished on the roads is generally of the ntermit-
tent, temporary characier which the demands of the moment necessi-
tate.  Work was being done, however, on the worst places along the
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erecks, and by another <cason the conditions in this respeet will prob-
ably e iproved,

Mining operations which men hesitated 1o mmdertake doring the
winter of -4 on aceount of lack of supplics. were frequently
postponed duving the Tast senson to the winter of 19015 o acconnt
of the bad roads and consequent high freight raess The rates, how-
ever, were redueed somewlat until duving the Tocer paet of the season
the summmer vates varied from 10 to 20 cents o pound from Fairbanks
to the ditferent creelks. The winter rates ave about one-guarter the
shntner rales

It was reported that material for n railvoad. to be built cither
from Chenn or Fairbanks, was shipped in by one of the last hoats
from Duwson. A rowd adapted to the conditions conld apparently
be hnilt quickly wd wonld prove of wineh benefit.

A telephone line was in process of installation and was reported to
be in operation before the end of the season. The work i connec-
tion with this project had heen done in o very substantial manser,
The line wax well eleared of brush and timber, the poles were solid
nd well placed, and when the distrier was visited the wires were
heing strong. '

The results attained in the Fairbanks district have stimulated
prospecting thronghomn the Yukon-Tanana region.  Gold has heen
found i widely seatrered loealities. but not necessarily in quantities
of ceonomice importance, - Worlk was in progress above Fuairbanks on
tribmtaries of the Tanana from both <sides and in the foothills of the
sonthern side of the Tanana Valley 40 to 50 miles sonth of Fairbanks,
A stampede was under way to the southern it of 1the Yukon
Flats, where prospects had been found on o teibntary of Beaver
Crecle; conrse gold had been found on Fster Creek. a sall teibn-
tary of the Chena River, abont 4 miles from Chens. and a small out -
put was reported from this evecks but prodoction has heen confined
thus far mainly to the same ereeks—Pedro, Cleary, and Fairbanles—
which were prodocing goll in 1903, The following description of
these ereeks inelides only the most general geographic and goologie
facts and is coneerned ehiefly with the economic development.

GEOGLRATILIC SIKETCTL,

Dedvo recl—Pedra Creok g formed by the union of small tribu-
taries sunk deeply within the inelosing ridees. The uain ereek has
a southwesterly conrse, amd Gold Stream, its continuation. flows in
the same direction for several miles, then bemds toward the west awl
several miles further joins the Chatanika. The distanee from its
sources to Gilnore Creele, the most tmportant tribuiary from the east.
ix abont 8 miles, ad the e Pedro b= confined to this apper por-
tion, The valley of the main ereele is open and has a depth of about
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L000 for helow the ridaes which bonnd it imsvinmetrieally on either
sicle, The ridee to the sontheast is ahont 2000 feet above sea level,
with <hort spurs which deseend rather alvuptly from it to the creek,
The vidge to the northwest i= about 1) miles back from the ereek: it
separates the drainage of the Pedro from that of other tributaries of
the Chatanika and enlminates in Pedro Dome, 2,585 feet high.  Long,
browd. timbered spurs slope gradually from this vidge toward the
creck and merge smoothily mto the valley (loor, which is in places
developed to o width of =everal hondreed feet. The stream, which is
aosnd D one, careving sually about 200 juches of water, follows an
irregnlar conrse over aowillow-covered smefiee and s a fall of 100
feet or less to the mites There ave several short teibutaries from the
west which enter the main creck through narrow vallevs, V shaped in
cros= seetion. Twin Crecke the sost inportant one, has its rise in the
divide which sepavate= it from Fairbanks Creel. nd has a length of
about 3 miles.

A light growtl of <pirnce, poplar, aid some bivelr suitable for fuel
and eabin nuterial covers the =slopes, but there is only an occasional
tree large coongh for wining purposes. Grass grows abundantly
on the upper portion of the northwest side of the valley.

The wagon voad (o the town ol Pairbanks leaves Pedro Creek at
the wonth of Gilmore Creek s another wagon eoad follows Gold
Stres il traverses the lower conntey o Chena, on the Tanana
River abont 19 mides from Pedro Creek. There are also wagon roads
awied pack freails to Fairbank= and Cleary erceks.  There is a road
honse at the mouth of Giloore Crecly mind a0 pieturesque collection of
cabins, tents, road honsesand saloons 1= Toeated at the mouth of Twin
Creck.  The popnlation of thi~ place in 1904 was abont 73,

Cleary Crecle—The oppo=ite ~ide of the ridge which bounds Pedro
Creck on the northwest i= deained hy several small triburaries of the
Chatanika,  The sonrees of one of these, Cleary Creek. are nearly
u|1|>(l-iiv those of Pedrea Creck. Cleary Creek 1=~ about 5 miles ]tll}g:
For ahowe Somiles it ows portheast, then hemds gradually to the west
aud Hows o divection nearly at vight angles 1o its former course,
distanee of abont 5omiles, to the Chatanika,  The ereek is a small one,
cirrving ordinarily from 100 1o 200 inches of water: the quantity
may varey, however, ander extreme conditions from less than 50 toe
over 400 inches. There s a fall of about 100 feet to the mile in the
npper portion of the vallex. The valley at the head is rather openly
Voshapeds Tower down there is a0 geadually sloping bench several
hundred feet wide hetween the stream and the foot of the ridge on the
west: below the hend the valley attains o width of 1,000 feet or more
before it merges into that of the Chatanika.  The stream above the
bend flows elose to the east side of the valley; below the bend it keeps
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along the base of the ridge, which here hommd= the valliv 1o the sonth,
The tribntavies aree =mall and all enter the ~tremn Trom the east
Chatham and Woll erecks are the most aportant,. Chatham Creek
enters the main <tresin about two miles helow the <onree: it is a wile
long sl = formed Dy two sl strenms, whose =hovt, steep gulelies
aree i the opposite side of the divide to that deained by Twin and
Fairhanks erecks, The ereelc is steaight and Hows over a willow-cov
ered Hut about 300 feet wide. Wolf Creele Tieads in the same divide
aid enters Cleary Creek about a wile helow the wonth of Chatham
Crecl. 1tis formed by (he wiion of two small, short creeles, which
drain an amphitheatral avea o the divide, i< about 1) miles Tong, nnd
fows ina northwesterly divection throngh an open valley 1o Cleary
Creel. The valley is Tmited on the sonth by the steep-sided spor
which separates Waolf Creele from Chatliam Creek amd on the north
by a slope which rises gradually to the videe north of Cleary Creck.

The slopes and portions of the valley of Cleary Creek ave covered
with a light growth of small speuee and some bireh and poplar. Tu
the valley of the Chatanika timber is wore abundant and Targer than
in Cleary Creek Valley.  There is faivly goad feed for stock high up
on the =ides of the ridees which face toward the south and cast. aud
un one of these <lope= around was being cleaved for early vegetahles,

The distanee from Twin Creek, on Pedreo Creck, to the mouth of
Chathaw Creek is nearly 5 wmiles, .\ pack teadl leaves Twin Croek
shont 1 mile shove the mouth, elimbs steeply to the vidge, and follows
it to the deseont along a spur to the mouth of Chathan Creck. A
wirgon road ore generally nsed follows a0 more civenitous conese
from the month of Fwin Creek along the eidee on e east =ide of
Twin Creck and reaches Cleary Creek. also at the month of Chatham
Creek.

There were only a few tents and cabins to indicate the presence of
the miner i the fall of 1903, The dnll tundra colors of tho Cleary
Valley were relieved only by the frosttinted yeliow leaves of the
willows whieh Iine so characteristivally the courses of all the streanns,
bt i August, 1904, tents and eabins, thickly grouped where there
wits most activity, wore strewn for several miles along the valley. and
indicated ina most graphic way the progress of the year.

Foaivbanks (reel—airhanks Creek. whicli is abont 10 miles long.
heads i the divide opposite Twing Chatham, and Wolf erecices and
flows in an easterly diveetion through an wnsyimetrieal valley 1o
Fish Creek. It is smnll, earrving about 200 inches of water and s
a fall of abont 1200 feet Trom source to month,  The stream e s
parrow and i< hownded on the south by a steep slope.s broken by o fow
short narrow eulelies. amd on the north by hroad. ronnded spurs,
which deseend gradually to the ereek frow the vidge 2 wiles to the
north,  There are several small teilntarie from this side which (low
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P vt her open valleys about o wile aparet:s the most Toportant ones
are: Moo=eo Crane, MMders Walnote and Deep ereckss The valley
widei townrd the mouth aid merges into the extensive flat of the
[Pish Creek Valley.

A= the other valleys: the slopes in the vieinity of the stream are
covered witl snell spruees while higher up there is considerable
poplar and bivehe The main divides are comparatively have. Tim-
B for nining propo=e= lins boen eblained from the valley of Litle
Chense Biver ar the ot of IFishe Creeeles hint the gquantity s jnsoffic
clent dor exter=ive t=e. taras= 0= nol ahopdant e the Fairbanlks

Villev,  Anovten=ive <ot lenient has developed adone e creelowithin
the Tast vear

The st Trom e loveer paot of Faicbanks Crecle 1o Fairbanks
i= ahout 25 wile-s A seon vowd Lisns heen it avonnd the head of
the creck, conneeting with ather roads to Cleary and Pedvo creeks,

GEOLOGIC SIRETOTT.

The principal bed rock of the region drained by Pedro, Cleary,
and Faivbonles creck= il their tribntaries = the quarizite-sebist of
the Bivel Crecls formmtion. This varies from a sehistose quartzite to
woprtz-nea-=chiste and contains nomerons small quartz seams,
whicl attain o thickiness of o foot or more, Thin beds of finpure
Fe=tone e rarely tnvevhedded sty ehie sehists. The straeture s
cotplesc Tike that of the closcly folded arens faether north: the
steihe= e variable aud the apparent dips generally Jow,  Gneiss
with o webl-defined = augen ™ trnetiee ocenrs loeally i elose ass0-
elation with the schist. TTorehlende-=chist was ob=erved at the head
of Gilimore and Cleary erecli= nnd o massive rock composed essen-
tially of hovublowde and wwvnet aeewrs i the vidge an the sonth
sideof Clesey Creok below the bend o associntion with sehiste and
He=toge,

A porphiveine eraniee foris the bed rock of <ome of the elaims on
Twin Creeke wpd o consrderable sren of o sl rock oecnrs along
the rudee <onthiea=t of Giliore Creek. X medivm-grained  granite
o= the <t of Pedeo Dome, and o finer-graiued varioty ocenres
at thee L ol Chiat hiaoe Cleeels,

The ~chi=t= ocetr all along the trail to the ereeks of the Dirch
Creele region and with garmetiferons sehists, gneisses. and ntrusive
granites Torm wieh of the countey vock to the east of the Fair-
banics vegion drained by the Chena, Saleha, and Goodpaster rivers.

Gold hias been found o guantities of eeonomie mmportanee in the
sehists of the Fortymiles Bivele Ceeek, and Faiehanlss vegions, and
whevever these sehists ocenr they deserve the attention of the pros-
pector, Surface prospeets were found by the Geologieal Survey
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party doring the sunoner of 1900 on <trenns which showed no evi
denves of having oen praspected or even staked. sid the field for
the prospector to the vast of the Faivbanks region = <0l a large one.
The stidy of the olider camps emphasizes another inportant fact
which st be borne inomids and that s that oven inoasmall avea
where the geologie conditions ave apparently the same, the ocenr-
renee of wold in sufficient guantity to pay for working iy be Hinited
to but a few erecks. and while there is always the possibility of find-
g workable deposits in the selusts of the Yukon-"Tunana region,
there is no reason for expecting o uniform disteibntion of sueh
deposits. :

On the teail 1o Rampart the sehists were not observed after leaving
the ridge which extends along the northwest side of Chatanika River,
The country to the northwest is geologieally and topographically of
a differeut chavacter and more closely related to the Rampart region
than to that already deseribed. The change is indicated by the
Jugeed Himestone vidge known as the * White Monntains.”™ which
extends ina northeast-southwest diveetion about 15 miles northwest
of Chatanika River.

ECONOMIC DEVELOPMENT.

The present vallevs hive been formwed by the physical and chemieal
work of the streams atided by the weathering of the roeks.  Most
ol the resultant waste paterial lias long sinee been removed, but
mantling the bed rock of the valleys are unconsolidated deposits com-
posed of voek fragients, of materials devived from vock decomposi-
ton and of vesistant inerals originally disscninated i small quan-
tities throngh the rocks.  These deposits, acenmulated and aveanged
largely throngh the ageney of water, ronghly vepresent the concen-
teates from lavge masses o countrey vock and within themselves have
undergone a further concentration, nntil the heavier constitnents lie
on the bed rock or even within it to o depth of several feet along
the eracks ad creviees,  The preseniee of  considerable gold in
these deposits has made thews of mneli ceonomice interest and n
Enowledae of their charneters arvngeient, and distribution becomes
important with reference to the extraction of the gold.

There arve several churacters connnon (o the stream deposits of all
the erecks: the grade of the bed rock on which they lie is gradual
the grade of their surface is about 100 feet to the mile: they are
mostly deep and in most loealities frozen thronghont the year: a
section =hows generally a layver of wmnek anderlain by barrven. and by
gold-bearing. gravel=: the gravels are composed of abont the same
kinds of rock. have nndergone about the szime amount of wear. ave of
the same degree of coarseness, and are similarly arranged.  The
thickness of (he different layers varies widely and the maximum
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total depth to hed roek so Tar as determined by prospeet holes s over
RO feet.

Ded o Creele—The depth to bed rock has been found to vary from
S to 30 feel, and the deposits show generally the threefold division
tnto ek, barren gvavels, aud pay dirt. The muck varies in thick-
ne== from a few inches to over 20 feet, 15 made np of decomposed vege-
tahle matter with a considerable proportion of sand and elay, and is
matted together and intorlaced with root<. Interhedded with it are
peeastonal thin lentieudar beds of sand and fine = chicken feed ™
orivel. The gravels underlying the mele viey from 1 oto 20 feel
thickues-. bat the average thickiess in most localities 15 about 10
feet.  They ave composed chicly of quartzite-sehist and miea-schist,
with some granite, gnei== wnd vein guartz. The pieces are rather
angular. mostly wnder a toot i diameter, and there are few bowlders.
Mueh fine material of the smne nature is mixed with the coarser frag-
ments and generally the pravels near bed rock are characterized by
the presence of o vellow, sticky. mieaceons clay, containing minnte
fragments of ~cli=t and quartz. The lower gravels are thus often
rather sharply demmreated from those above them. and the fact that
the ocenrrence of gold 1s limited to this portion of the gravels hias led
fo their designation as the = pay diel.” The arcangewent of the
oravelscalthoneh often trrewiilar, is dne essentially to stream action.

The gravels containing the gold vy e thickness from 1 to 4 feet,
and gold is also fonnd e the bed rock toa depth of from 1 to 5 feet.
The width over whiceh the gronnd lis heen fonnd 1o contain sufliciont
gold for working varies from H0 to over 200 feet, and in several eases
is over 100 feet.  The values of the pay dirt vaey ap 1o 25 cents (o
the pan, and much of the gromud which hias heen worked ling probably
averaged about $1.50 to the square foot of hed roel.

The gold ocenrs generally as siadll far picces. No laree nngeets
Lave heenr found. bt <everal were seen vanging in value fronn $6 (o
Sl a =19 picec = perliaps the Tegest that has yetr been Tonngl.
Black sand. garnets. vatile, and tron pyreites ave the most conmmon
HEROCTLTes,

Tn the summer of 1902 gold was discoveral on Pedeo Creeele, about
one-half mile helow the month of Twin Creck. ar a depth of about
L feet o =suflictent quantity to vield 20 cents to the pan. The work
of prospecting spread rapidly up wd down the erveek and along
the tributavies. Tn the fall of 1903 elabms were being worked on
Twin Creek, on Pedro Creel from Twin Creek to Gilmore Creels, and
below on Gold Strean., In 1904 developments were eontined mostly to
the main ereek between Twin and Gilmore ereeks, a distance of about
3 miles. No further work ha= been done on Twin Creek except near
the mouth. Some worle has heen done on Gold Stream, but no exten-
sive development has yet heen undertaken.
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Clanps are inmost eazes staked fengthiwise of the eveek and inelude
20 acres. They are worked by opens enes and by deifing with steam
proints.

The grawd ac the moadh of ‘Twin has a depeh of about 12 feet. Tn
1903 a0 ent 200 Feet long and 18 Teer wide T Dect worked ant, and in
9 the work was cantinuesd. The open-aut method was used.

The deptd to bed rock on elain Nao 2 above Diseovery on Pedro
Creeli s 1 1o 16 feet. I5ights prospect holes were ik to bed rock
dwring the winter ot 1902-3 by thawing with wood lires. 4 holes being
worked at o thmesand snnle at e mate of 1 foot pee dayv. Ground
sluicing was connencert in Jane, 19035, and about 4 feet of ground was
slajeed off. N hed-vock diain 800 feet Jong. 1 foog in diameter, and 16
Foet belon the surfare was constracted af a cost of about %1 per toot.
Shoveling in comnenced abont July 20, when most of the ground had
Lecane thawed to bed rock, and a cut was worked 120 by 32 feot.
Two sots of sluiee boxes were used, into which the Jdirt was shoveled
divectly as shown in T XV, o Thae bhuxes were 12 feet Jang and 11
Ly 13 mehes o section, and were set with a grade of 73 inehes Lo the
Lox. Tl gold was caught i the 4 sluiee boxes in the proportion of
160+ 2 and 1o U waste diteh hud been constructed. smd o 1diteh 1,200
feet long brought water to the upper end of the claim from a small
Gributaey down the ereel on the west side. A area 400 by SO fect was
heing stripped Tor work dwring 19040 The =trippimg of the ek
gives the grouad wc opportunity to thaw ont rapidly 0 the spring.
A 30-horsepower hoiler was in use 1 1904 to operate 2 steam hoist,
whieh raiged the gravel n distance of 30 Teet 1o the <lnjee loxes i
on buekets having a capacity of S cabic feer, By this method 700
buckets w duy conld be handled. .Y mud box 20 tnches high. 30 inches
wide, and 20 feet long was uxed. Several stemn points thawed the
ground u advanee of the work of excavation. and wsmall steam puinp
was i use Lo help drain the ent. On elainn Noo 1 A% and Discovery
claiim preparations were beiny nade in 1903 far future work by
the constrnction af bed-rock deains and by stetpping. In 1904
4-horsepawer hatlers were B use operaling asaany as 4 steam points
with o enpacity of wbont 10 to 14 enbic vard< i nine hmrs. Sunilar
work was i progress on Na, 4 helow.,  On Noso 5 B2 and 6 B where
the depth to bed rock is about 10 feet, preparations hid been inade
i 1903 1o work by open onl. .\ bed-rock denin 850 feel long had
been construeted. hut frozen ground had been encountered and the
work bronzhe to o remporarey staadstsll. Tn 1904, however, extensive
wark was nder wan hoch by opew cat and by dyifting with poines.
On No. 7 the depth o hed roel s about 24 feets and the ek i~ nearly
20 feet thick.  The deifaing method i= cnmployed. sund widh fonr
points about 12 cabie vaiords o day ean he thawed. O Nocs B fonr holes

e T ed T dudicate dhatns alwores apnd hewew bdspaoen YL porpeetively.
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were =unk to hed rock in Maveh, 1903, to depths of 25,20, 1o, pnd 12
feet. A\ bederock deain 740 feel long was construeted and ahout
2,000 cubic yards ot divt worked out by ground sluieing and shovel-
ing i In 0E work was coutinned here along the swone lines.

The ground on Gold Stream i 30 feet or mwore in depth. Work
wit= being done on several claima Pay is found there, but the resplts
o ot seetn to hiave been sufliciently attractive under present condi-
tions to lead to active development. Tt is probable that as conditions
hoprove congiderable work will be done in this portion ol the valley.

Wages werr osteasibly =10 o day doving 1904, The gold, how-
ever. was often giver o higher valie onthe erecks than ot the stores,
where it wis aeeepted o trade at S16 per onnee, and a0 noe would
often fiwd his wages had Tos= than 210 worth of purchasing power.
The winer freight rave o Pedeo Creels avernged abont 2 cents a
pound s the sumnner vate durmg the Tatter part of the season of 1904
was 10 cents a poutid,

Cleary Crocl—lusullicient work had been done on Cleary Creck
and its tributaries o 1903 (o determine the average depth or value of
the gronnd. Tr was known to be deep and, ina few places, at least, to
carry pood values, Siuee that fime the depth to bhed rock on Cleary
Creel lias heen fonud 1o vy from T4 to over S0 feet. Twenty-nine
holese ~eattered ivregnlaely alonge the ereek froue near the head Lo
withim 2 wiles of the momh aud Taterally to n distance of 600 feet
from the creck. gave nnoaverage depth of over 50 feet. The material
consists of mneky harren gravelss and pay dirte Muck has heen
lfound o a depth of over 50 feet. The gravels, ineluding the pay
dirt, hiave an average thickness ol abont 20 feet, and, like those of
Pedro Creek. are composed nostly of rather angular frapgments of
quartzite-sehist and wien-—~chi=t. v considernble proportion of mas-
sive hornblende-garnet vock i= Tonnd o thems below the hend. Bowl-
der= are mneommon, b Feow of vein quartz ap o 9 feet indinmeter
are fords The yellow elay ix generally Found i the lower portion of
the gravels, swhere also b= fonnd the pay, The thickness of the pay
gravels varies from o 7 feot and averages abont 3 feot. Gold is also
forwd tooa depth of 1D o B feet o the bed rocke The width over
wlinele golel i= formed fnoworkable quantities has Deen deteridned in a
fow tnstanees wd b= fontd to vaey Tron 35 to 130 feet. The faet
sectis Lo be rather well established that the pay streal i o wide one.
[t s Located on the low Denel on the west side of the ereck above the
hend and below the bend on the opposite or north side of the ereek.

There are generally two grades of gold. a flat variety. which ocenrs
in small pieces up (o a gquarter of an ineh or more in dinneter awl
comstitutes (he bulk of the produetion, and o voarse variety, which is
generally vather well worn and frequently has an oxidized surface.
One nugget bas been found worth $233. Values in (he pay dirt
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range from 2 to 25 cents fo the pan amd ocensionally ron mneh
higher.

Black sand. iron pyrites, garnet, ratile. amd o mineral which
proved. on being tested by M, Hess, to he eassitevite, the oxide of tin,
are formnd associated with the gold,

The depth to bed rock on Chatham Creel varies from 10 (o nearly
30 feet. There is but a thin covering of muek on the gravels, which
consist mostly of angular fragments of quartzito-schist with a <mall
proportion of fine-grained granite, which outerops noar the head of
the ereek.  The pay gravels avernge abont 3 feet in thickness, and
the values do not range as high as on Clenry Creck,  Some good
gromd has been worked, however, and the ereek, in proportion to its
size. hins been a good producer during the past season,  The gold i«
rongher thin that on Cleary Creek and is appavently close to its
sonree in the bed rock.

The conditions on Waolf Creek arve gimilar. The depth to bed rock
newre the head of the ereek s about 10 feet,  There is Tittle muoek and
the gravels ave composed of angular fragments of quartzite-schist.
with some vein gquartz. The gold s very rongh and gritty, and the
ocenrrenee hore s interesting in bearing on the origin of the gold
Frome the quartzite-schist. which is the only kind of rock observed
nhont the head of the erecks.

o 1903 several elaims were heing worked on Cleary Creek, notahly
Discovery elaim, and on Chatham and Wolf erecks. Only drifting
methods had been p=ed on Cleary Creek, on acconnt of the great
depth o bl vock.  Open-ent work had been done on portions of
Chatham and Wolf erecks.

Discovery elaim, on Clenry Creek, is located near the hend. about
opposite the month of Wolf Creek. A good season’s work was done
here in 1903, The depth to bed rock is about I8 fect. A G-horse-
power hoiler was used to operate 5 steam points, which in ten hours
thawed about 16 eubie vards of dirt. which were hoisted by a hand
windlest to a dump box 18 feet long by 3 feet wide. and washed
through the shiee hoxes by a stream of water enfering from the
side of the box, A serubbing brush was in frequent nse to wash the
sticky gold-containing clay from the larger rock [fragments. At
least one sluiee head, equivalent to about 50 miner's inches. was
vequived to wash the dirt, aud at times during the season of 1903 the
supply had fallen short of this quantity.  About 600 cubic yards of
dirt had been washed from July to September, 1903, The outfit is
shown in 'L, XV, 72, Prospeet holes were being sunk on a fow
claims below  Discovery elaim. Thawing was accomplished by the
nse of hot rocks.  Ahont three 10-pan bueketfuls were thrown into
the holes which were heing sunk. ad on cooling were shoveled om
along with the thawed gravel. T'wo fives a day were used, and the
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rate of ~inking was about 1 foot to the Hre. Only a few holes hadd
been put down above Discovery elaim.

Gold wax discovered on Chatham Creek in Angust, 1902 The
depth 1o bed roek at the month is only about 6 feet, and an open eut
180 feet long by 20 feet wide was worked out during the season.
Claims were being prospected above the mouth, but Lad not reached
the producing stage. Work was being done at o few loealities on
Wolf Creek by open ents, and at the head of the ereek about 500 eubic
vards had been worked over. Most of (he gronnd heve vequired no
thawing.

In 1904 Cleary and Chathan ereeks were developing rapidly and
producing good rvesuli=. Cleary Creek bad developed in both divece-
tions fron Discovery elaiwe and from Noo 16 .0 to 135 B distanee of
over T utiles. the erecle and benehes wore nuder enreful investigation.
The ground above Discovery elaim fora distanee of 2 miles or more is
deep, and most of the el are =tllin the prospecting stage of devel-
opent. Most of the work was heing done on the low benelr to the
west of the ereck and T ~ome eases at points several hundred feet
back froni i, Good values ave been obtained in some portions of
this gronwd.  Development was carvied on frequently by simall
2-hor<sepower hoilers operating 2 points. - Most of the production thus
far ias been confined to the portion of the valley bhetween Discovery
and Noo 4 Boinelusive. Ao important feature s the oceprrence of
pay not ouly ow the ereek bt alone the hase of the hill 400 to 600 feel
north of the ereek.

On Discovery claim the work of 1903 was continned,  The power
had been mmereased, and o <tesn hoist with 20-pan huckets had taken
the place of the hand windla== .\ =uetion pump was n=ed to deain
the ground. On the hillsides opposite Discovery, an S-horsepower
hoiler u]wr:lliug SOopeint= had tweeninstalleds Two <haft= had been
sundc 30 feet to bed vocke and the gronnd was beivg deifred. Noo LB
haud been sold and prepareation= were heing wade for work under the
1Y ll‘\‘]ll_‘l"flill- i t}ll' |‘|'i]f'ti(|" “!’l"’"il" ‘hl' ll|l|ll‘l' "'tll l!f .\"l. ! ih(‘
the depth to bed rock 1= 85 Feetcand pay hiad been stroaek 250 feel baek
from the vreck hed, Work was being enrried onin two shafts, and 6
points were i itse eapable of thawing 150 teu-pan bhuckets of dirt
every ten hours.  About 50 inchies of water werve in nseand the boxes,
10 i munbers were <ot with o grade of S inehies to the box to wash the
clayey gravel.  Atthe upperend of No. 2 B3 a S-horsepower poretupine
boiler was 1 nse. aperating + points. The divt was hoisted 20 feet,
and 200 ten-pan huekets were worked inoa <hift. On the lower part
of No. 2 B, with a deptl of 10 feetoa plant had been installed eapable
of handling 100 twenty-four-pan bhuckets in ten honrs. On No. 3 B
two holes 40 feet apart had been sunk 38 feet to bed rock, and work
was carried on in botl at the same time.  There is hiere 20 feet of muck
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andd I8 Teet of gravel, Noo 11 has heen worked sinee Ocetobey, 100:4,
and Lins the reputation of being the best producer on the ereele The
;;rnmul olsi=ts af 2 o deck elads and 2 henele elatu-, The ill_'.pl[l o
the soft graphitic schiztose bod rock is 30 Feetsand dhere are 1 feet of
mueek and 15 foer of gravel, .\ 20-horsepower hoiler, hiening a cord
of wood every twenty-four hours, furnished the power for the nomer-
o= point=and the hoist. Two honwdved 38-pan hoelket= woere lundlod o
day iz they were hoisted 30 feet and von on o teolley S0 feet (o the nond
hox.  The boxes were set with o gride of < o L inehes o 12 feer
Twenty men were ciuployed, and wages for miners were 85 day and
[)n.lld,

Between Noo 4+ nud Noo 8 only preliminary prospecting has been
done.

From No. % (o No, 18 work has been done mostly from 300 16 500 feet
10 the north of the ereek.  On No.o s the depth 1= 52 feet, with abont 30
fm'l of muek, A 20-horsepower hoiler was in use, and fron 180 (o 190

B-pan buekets conld be handled daily,  The = Tive water ™ problem
was entising sowe dillienlty and the wse of a pump was veeessary, .\
combinution diteh and flume bronght water to the ¢laim from Cleary
Crecle. The depth on No, 965 30 feet. There is 20 to 28 foet of muck
overlying the gravel. Two holes had been snuk and about 30 feet
deifted in el Oualie upper end of No. 10 the depth i 60 foets
ahout 200 feot of munek and 40 feet of gravel. 10 fect of which is
“ehicken foed ™ weavel, A 10- hmw]m\\e: Doiler was it use.  Oeen-
stonal thin fayers of muek in the gravel made trouble, as the muck
does not thaw as readily as the gravel. .\ diteh 1 mile long T
hieen construeted, at a cost of 52,000, On the lower portion of No. L
three holes had been sunk in a divection erosswise of the beneh to
depths of 56, 57, and 62 feet.  The laver of muck varied from 17 to
22 feet in thickness, The gold here is usnally of the finer variety,
bt a Z-onnee nngger had been found, and it is important 1o note the
ocenrrence of the coarse gold in this Jower wider portion of the val
ley. A Fhorsepower boiler aud + poinls were in use: divt was hoisted
by oo hanud windlass, fitted with a one-toceti-tel wive cable, and 1t
was possible to handle nearly two hindred 9 and 11-pan huckets a
dav. On No. 11 bed rock is 70 feet helow the sueface, and about 80
feet had been drifted. There is 26 feet of muek. Pay Tad been
ioeated on No, 12 about 500 feet north of the creek, wheve the deposit
1= over =0 feet thiek, eonsisting of 25 feet of muck, 30 foel of © chicken
feed ™ wravel, and the rest reddish gravel and pay gravel. On the
npper eid of Noo 13 a hole hiad been sunk 80 feet (o bhed roek. 100 feo
back from the creek. and about 2 wiles from Chatanika River. Tt
penetrated IS feet ol ek and 62 feet of geavel, o which -ome gold
had heen fownd. T < lll'llllilllh‘ that as the conditions of llt'\'l‘]n]l-
wient hecome more favorable, there may be considerable grond in this
lower portion of the valley that can be worked at a profit.
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Several of the elaims on Cliathan Creek which were being pros-
pected in 1903 tnened ont well. Swmall boilers were in nse and the
shallowness of the deposits ede the cost of working considerably
lossi than on the main eveck, Some trouble was experienced with
Slive water and on oone claimn work had been stopped on this
HINKETRNT N

Thee pav gravel in the Cligoey Valley are geuerally at o considern-
Dle et aod prechablv coubd not beoworked at a0 profit nuder pres-
ent condition= for o cold content of less than 5 ecents to the pan.
The <teapr-point wethod 1= the one most extensively nsed for thaw-
ing the frazen vronud, el by this means holes ean be rapidly sunk
o hed veek ot o e of 2 feet o more aday, The construetion of
ditelies i the frozen ek bos beensadiffientt problem. The grade
minst b very lows otherwi=e the water hreank= through the frozen
el andd fooone Tnstanee was seen flowing at o level 15 feet or more
helow wheet haed bovar the bottame of the diteh. The presenee of
ot water s Progront ]y consed diflientty aod inereased the cost
of pl‘tu]lil'iinn tou considerable extent ll'\' the extra CXpense ol
pinping.

The ecrevle 1= about 22 wiles from the town of IMairbanks, and the
wintter aoed sommer freiehit rates are 20 and 15 cents a0 pound,
respectively. Waooll for frel has heen as iigh as $10 a cord, delivered,
atl <awed honber =200 0 thowsmunl, . Wages for miners were being
vodlueed to 55 nd Losned,

Facrbanles Creche—"The depth to hed rock on Faiebanks Creek in-
creases rather aniformdy foa downstremn divection from abont 15
Feet i the upper portion of the areas where development 3= in prog-
ress, to 60 feet or more abau Sontles Tower down the ereck, The ma-
terial on bed voek s <l tothe depostts on the other erecks, There
= an dpper Laver of nooek, s mtermediate zone of bharren gravels,
s nnederiving thien and more or Tess distinetly warked by the
preseiee of vellow el the gravels whicle contain the gold. The
laver of el = from 2 o 20 foet thiek and often forms about half
the depo=iranc b pocks The prineipal voek onteropping in the val-
fey of Faivhank= Creelk b= the sehiste whieh Tms fienished the mate-
vind fon the wreatest paet of the gravels. Quartz seams are rather
cottnon e the ~ehist md have conteibuted theiy share of  the
srmvelss Ginedss s associated with <elist o the vidge sonth of Fuaie-
Banks Creels Torns the hed rock on some of the elaims o the lower
portion of the vallev. wd has fuenished  some wmterinl for the
wravels. The deposit of sravel oceurs to a thickness of 15 feet or
more and s composed of rather angalar picees. most of whieh are
less than o foot in liameter. In the lower portion of the valley
there is some coarser material. but the proportion of bowlders is

Buall, 251 —05 v——
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small.  For over 4 wiles along the creek over an aren varving frou 15
to 250 feet in width, pay has been found in wravel varying from Is
inches to 7 feet in thickness. The gold is stnilar 1o that of the other
creeks.  Coarse pieces are found and these are often in association
with muech quartz.  One nngget has been found worth $190,  Valnes
are found runging from 5 to 10 cenls to the pun and oceasionally
much higher. The creek during the past year has been a strong
producer.

Fairbanks Creek was located in October, 1902, but development
work on it proceeded slowly, and as late us September, 1903, work
was still in the prospecting stage. At that time from No. 15 A (o
No. 16 B more or less preliminary work had been done, most of it in
sinking holes to bed rock. Thawing was accomplished by wood fives.
hot rocks, hot water. and stean.  Sometimes 2 combination of hot
rocks and hot water was used. In the use of wood fires or even of hot
rocks there is frequently a too rapid thawing of the sides.  In the
hiot-water method 20 gallons were psed at a time, which in ¥ hours
would thaw about two-thirds of o enbie vard of dirt.  One boilor
was in use on the ereck. operating 1 points, nud two others were abont
ready to commence work.,  Hand windlasses were nsed for hoisting
the dirt.  Very little shuicing had heen done.

The ereck presented a far different appearance in 1904, Many
boilers had been brought in and developments were active aloug
the portion of the valley fromr No. 8 X to No. 8 B, a distance
of about 2 miles. The creck had passed from the prospeeting
stage to the producing one. The problems of extraction are <im-
ilar to those of Cleary Creck and similar methods Lave been intro-
duced. On No. 11 A the depth to bed rock 1= 15 feet and the deposit
consists of 5 feet of muck and 10 feet of angular gravel, A boiler
operating 3 points was in nse and the ground was kept free from
water by pumping. A\ diteh 1,200 feet long, 3} feet wide, and 3 feet
deep had been dug to confine the ereek so far as possible to the middle
of the claim. On No. 8 A there is 3 (o 4 feet of muck aud about 11
feet of gravel. The ground was worked by means of a J-horse-
power hoiler operating 4 points.  Some of the best gronud is said to
be found along this portion of the valley. and a 10-ounce nugget has
heen found on this elaim. On No. 7 \ there is from 2 to 10 feet of
muck and 10 to 16 feet of gravel. The gold is frequently coarse and
a $190 nugget has been found. There was much activity here and two
15-horsepower hoilers were furnishing steam for 20 points, On No. 6
A the depth to bed rock is 19 feet and the material consists of' 8 foot
of muck and 9 to 10 feet of gravel. A plant was v nse capable of
thawing about 14 cubie yards of dirt in ten howrs. On Nao 2 B thers
is i thickness of 28 foet of mnek and gravel in about equal propor-
tions. The plant consisted of u i2-horsepower boiler, points, selfs
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dwnping hoist, and a trolley.  About 250 thivty-pan buckets were
handled inoten honrs. The gravel is diflienlt (o wash on aceonnt of
the clay. Six boxes were inonse, imchiding the mnd box. They were
sob with a grade of 10 inches to 12 feet. The mud box and platform
were elevated about 12 feet above the gronnd. Paole riflles were used.
A dann haud been constrocted whiely rnised the water 9 feet and a diteh
000 feet inlength brought water to the eronnd whicl was being worked.
A modification of the steau-potnt wethod was i use on No. 3 1.
The points were started with witer il this was said to greatly
redtee the tiime reguired thawing, .\ prinp was tsed hore to ele-
vile abont 1 <lndee hond of wator a height of T foet, Mueh work had
been done on Noc 5 1 "The depth to hed poelkis 36 feet and pay had
Deen Tocated over gowidth o 150 Teot, paretly in the steoam and partiy
i the henele gravel<s The wrndually inevensing width of the valley
wied 1‘1-1:”1 ol the ih"!m-'.l. whieh o Noo 10 = a0 foet, rendders ithe
work nere expensives ad development has proceedsd move slowly
in this lovwer portion of the vitlley,

Sote raber Teod Bees obtarned from the flat at the mouth of Fish
Creek. but the <upply there b= Timdted, Wood for frel was obtained
from the northern <lope of the valley and delivered on the ground.
It brought a< high as Stooa cord. ‘The distanee from the town of
Fatrlmuks to Discovery elim is about 25 miles and the freight rates
woere ahout 3 eent= g poel dueing the winter and 20 to 25 cents a
pound during the <umnner.

ST MMARY.

As appears from the descviprions the conditions are practically
the same on Pedreo, Cleary. and Fairbanks erecks. The villeys are
all rather open md ~unk tooa depth of about 1200 feet helow the
ridees, N are Tioited on the one <ile by a steep slope amd on
the ather by ane tndistinet beels of  considerable width, and all
carry ahout the siwe wmonnt of water, which in dry seasons will
}I'.'\ll.!',|i||‘\' b <hort of the detand, The growth of thmber in all is
about the smmes and all arve dependent on the lower valleys of the
larger streams for <litee-box Tnmber. There is some horse feed along
the eregks mnd grass grows abundautly on the timbered ridge along
the tendl from Pedeo Creek we the town of Fatrbank= where, in 1903,
it owas fomnd fn good condition as Tate as September 11, There
is good feed in portions of the Tanaua Valley, and the agrienltural
possibilities of the region arve <till Targely untried.

The rock most counnon on all of the ereeks and the divides
between them is quartzite-~chist belonging to the Biveh Croek forma-
tion: pm‘phyril‘iv ,-_rr:milv and glll'iHH oeeHr ltlttﬂ”.\': a rock t'lllll]lll".‘it‘.(l
essentially of hornblende and garnel ocenres on the west side of (Cleary
Creek. The gravels on all of the erecks are apparently derived
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entively from the roeks onteropping m their (dninage areas, and the
conditions of their deposition by strean aetion were practieally he
s, No Toreien wish was observed. The eold. toos is Fornud on all
ol the ereeles nnder abont the sune condition~. The pay gravels are
generally distinguishable from the vest Ly the vellow. sticky elay
whieh they coutain. The gold found at the heawl of Wolf Creek is
very rough and ean have been carried but a shoet distance, It is
believed the origin of the gold on all of the ereeles is to be fooud in
the small quartz seams which oceny generally in the sehist<: that it
hiag been weathered out from then, and finally become coneentrated
in the gravels where it is at present found.

The percentage of vold in the gravels ad their oxtent seem suffi-
clent (o give e eamp o permanence lke that of the other placer
camps in the Yukon-Tanana region.  The depth of the deposit has
made development slow and expensive, the cost consuming probably
one-thivd o one-hialf the output. In this respect the erecks are
having o history like that of Chicken Creek in the Fortymile region,
which during the past two yvears has produced about $200.000.

It is impossible for the prospector to sceomplish much by rushing
hurriedly through this kind of a region.  The estublishment of sta-
tions at different points along the Tanana River where supplies can
be obtained las rendeved possible the slow, patient work necessary to
seenre results. Those who have done well fu the Fairbanks region are
mostly men who have worked hard for several years under the condi-
tions of the conntry. and the one important point to he kept i mind
by those who come tnto the country for the purpose of prospecting
is that gold requires wineh time, hard work, and expense for its dis-
covery and exploitation.
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