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'MINERAL RESOURCES OF ALASKA; 1929

v MINERAL INDUSTRY OF ALASKA IN 1828 *

|

] i s By Pamre 8. Swmrra*

INTRODUCTION

- dusts sprang up and partly reduced ths prmmnenee for,merly

- w3 Beﬁi’@! mmmg, though they have by no means &uplnesd the ho
- thilt mining still has on the welfare of the people, It is probably

i to t.hnt to-day, although the annual value of the minerajs,

dtided in Alaska is second to that of the fish products, mmngdeﬁ
opmontsstlllholdﬁrstplwemthagenerslmtemstofmostoft,hq'
residents. Assistance to the mining industry of Alaska has there-
fore long been recognized as a Federal obligation, and through the
Geological Survey efforts have been made to determine the distribu-
tmn and extent of these resources and to disseminate pertinent infor-
‘ "onthemtothemmer,prospactor,orbummmnwhonnght
e their development. As a result several hundreds -of

l'il'!».

ports have been issued by the Geological Survey, describing  the

; rent mineral commodities or mining camps and setting, forth;

s hﬁh iﬁ the iext and by illustrations and maps, the facts that have

- ined and the technical inferences that msy be drawn

om. Among the significant activities relating to the mineral

s y is the collection from time to time of fwts regarding the

and quantities of minerals produced and the places from which
gme. To obtain this information the. Geologzcnl Survey con-
‘an annual canvass of the mineral productmn of Alaska and
thal_resnlts available through reports pul;hsho& shortly after
¢snvase of producers, the tabulation of their repilés,‘And the generdl thmptiation

. of the.spatistics set forth in this report have been-conducted principally by Miss L. H:
i %a‘:mm branch of the U. 8. Geological anruy
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e gutherﬂloftlm

mﬂ.m}e, the reau of Hmes, ‘the Bureau of the

Faiy Wu otthpirbmmuh&'asmm Some of these dmsn 'M"l?

| mew Mopﬂlenﬁ. In a&giﬂoh to &l these sources ﬂlﬂ_ﬁeologl' .
e o to every per-
B &ﬁptﬁompanyﬂ?m

Y 18, m'ra':. a1g, ms

AR R T T R Mo

;to whmil the records relate. The M Npm,‘

-n'hu:hia of thxq’w, is the'twentysixth of the series.? '-‘i:-‘

The collection:6f the fasta requisite for the prepurn.tton of' these
annual Mmeﬁdinvolm difficulties,-because the great size of the

" Territory, the divepsity of its mineral products, and the It!!go number

but . an*l}.qme many. of mhrprhsmakeut- im
eired in tion at first hand. The information

used is therefore dmved from many sources, which neeeennly‘vsry
in relisbility japd completemess;; Bvery effort; is made, hewever, fo

N verhfymﬂthemmnentswdtogweonlythoeethntappurtobaﬂ
*substagtiated, Among the most reliable sources of information are

i the filld engineers and. geologists whe are sent out esch yesr to -
.. condudk surveys tn different parts of Alaska and who ‘scquire not:

. _m], much accurate information regarding the ‘mineral Pproduetion

of ‘the’ regions in which” €y "work but ‘slso general m!ormat.mn

'_by dm&wt wlth rs and operators in the course of pha?.*tn

M of other’ Govemmént Rizs

Railroad, the Buréat” df Foreign and Domestic

lwg ny dita ‘Which are ‘eiffemely valuable in theso gu

: r&lmﬁf duplication in collect
0% the balil'!, sompanies, and other by orgm* i
ﬁﬂhskudoﬂmﬁofthaﬁ' o{vnﬁsedata re@ndmg"' nera] coni-

; _'-j'-.a'.

oo.pducted by the

”rﬂ*ﬂ#rub o

tecknith] and sciefitific penodfcﬂe re @eaned many i

Suryey each yesr'sehids out huridreds og qg-on

oy 5 mg"d in mining.” On thess'sthedules
m“m'f a 1 f emmn&der' *m
]:r .kl.-! A on 0 L3 -.--- .-.“_ - il{ i ﬁ p 0 L J&B M ‘I' \ ‘é

‘ : Oﬂtﬂyfﬁeog';ﬁoraofuoum” 2

' msiﬁﬁmﬂy, hOWever, not alf’ of thet

Custom:ﬂémdo—m course of their ‘regular‘, dutagalopl

 to the Geomé‘icﬂ Sﬁ‘vﬁy, a.nd from tﬁga:ga I \: -

i -
-mmmm Mmmwﬁmmatmzm."?
284, 814,845, 870, 443,480, 520, 542, 592. 622, mmz. 692, 712, T4, 724
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| MINERAL INDUSTRY O ALASKA IN 1929 - -3

Miiﬁthemhawnocall the ‘specific data desired or misunderstand
ﬁﬁ@nnea or reply in such amanner that the answers may not.
i 'Bé’vorrectly interpreted when'the schedulés dre edited. - It is'w
- gratifying evidence of the general appreciation of these snnital suins

. maries;that'So‘many of the operators cooperate fully and cordially:
%ﬁ%ﬁl Survey by furnighing the information called for
. ok the schedules as well a8 volunteering much other pertinent infor-
mttum.
¢ Tt should be realized, however, that the data collected from one
% sotrde, although atm:tly accurate, are likely to be computed on a
- diftevent bagis from oqually reliable reports received from another
ures, so that tonsiderable editing and revision must be undertaken
o biing thetn to ane standard. To illustrate: The operator of a small
m!' ‘property reports producing so much gold dust, for which he
Qaiﬂ ‘80 muéh by the local storekeeper. If we could follow this
ingividual lot of gold through its various travels beforé it comes to
giltimate goal in 8 mint or Government assay office; we would
ably find that the original figures did not long’ hold For
atice, the dust as originally received was probably not thoroughly
tlearied, so that when it was melted up in a bank or mint its weight
i‘bat’mltmg was considerably different from the weight given by
-producer. KFurthermore, every parcel of gold, even from the

3 _'-diﬁarsmltamyvaluefromemryother but of course the
dbekieper can not ‘determine this value by examination, so that to
rotett himself he generally pays an extremely conservative price.
irmore, the storekeeper or bank official realizes that there will
b eharges for melting the dust, for shipment, for insurance, etc., and
mﬂsmmﬁeapmﬁtanthetnmon,mthatthepncaaat
-m:.ndnda all these different items if he is not to suffer loss. The
' 18] operator’s statement that he received $16 an ounce for his
- 480°Bunces of gold dust (that is, $1,600), though trus, may relate
tog‘(hepmalotof gold that a bank would accept as 96 ounces before
g and pay for at the rate of $17.50 an ounce (that is, $1,880)
wmwauldbereportedbyamt or assay office as 9414 ounces
bgvitig s theoretical value of $18.25 an ounce (that is, $1,724). The
i mﬂ!ﬁmmplebetmthapneepmdbythaongmnlstom-
b Hipdmdtheﬁmvalnereportedbythemmtmleasthan&percent

R iq sll the hnhdlmg incident to bringing out the gold from some
RN ) ‘camp. It is not possible to compute exactly ail the factors

i mastomdueethereportaofproduohontonstncﬂyum
m standard. However, though some minor uncertainties neces-
mnlymmmn,the attemptmmadetoehmmudxﬂemnceaiqothat
the reports 03 ﬁ& consistent within themselves and mt&*‘tﬁﬁ other

es. .
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'gm mmh}v thetata.lgusedm tﬂ.usvnlume‘;ﬁrﬂ in.
migergl commodifies may, differ from the reports received. from th@
maﬂwrs is/flint 81l values here printed are based on tha average
sellingiprice, fop epch of the individual mineral co s far the
m,m detepmined by the Bureau of Mines; and not. %%lw prices’

rwal’“ﬂsky the mdlﬂdml pm;iucers. It is raeq nize tba-i;

vidual’ mmes, hut. it is believed to afford a better representahom of'
the mﬁustry asawhole. Furthermore,jt probahly does nqt mtroduoa Pod
any mjterial errop in the fotals, masmuclg as higher prices . reealqu o
by the more shrewd and efficient mine operators, are abouja halaneed .
by the:lower pricss recewﬂd by the less fortunate ones.. %<
1; 1% issthe constant aim. ofﬂwcompﬂersto make these muqlsum -
mm%;of mingea} production as accurate.and adequate gs posslbh.
The Geological Survey therefore bespesks the continued noopqmtwq '
of -all,jpersons. someerned in the Alasks mme;al;mdustpy and urges
them o commupicate any information that may lead to ﬂp? dﬁs:reg
end: ¥t should. be;empha,slzed that all miormat:,on egZs ni-
vidual properties s regarded as strictly confidential. The _
Survey will not use any facts that are fummhed in, my wa,y tg
disclosp .the, pmdqctmn of lmil.'i']edtml plmts nor. aJlow pocess, to s
Tepordg. in any way that will be disadyantageous te..either thq
ipdividuals who furnish the information or those to whp;n it relates,
g ypr@ulously is this policy followed that in this volume it has been
: to. combine or group together certain digtricts or px:oducts
50. Mthe produgtion of an mdlndunl may. not be diselosed, In
grder to fulfill this obligation it has even béen mecessary to adopt
_ . rather artificial and unnatural ;groups, ss, for instance, the
‘._mt#‘la-nenus mineral prgdusts,” ich jnclude . petrolaum, quick-
silver,stone, or marble, and other materials produced in small quan-
E:;y on_ by onlg qna pmdueer, whose mxtpu,t would cltr'_ wise be

/- Bpeq cknnqlpdgment is due to: Fra.nk J. thze md g)laher _._j
.“9’ -of the Bureau of Mines Qru{ t:hq Bureq,u of fpmgn and 7
Demesfic Commeree of the Department of Cammﬁrﬁaa ‘collectorq Co
and:other officers of the Alaska customs service.and of $he Bureay * _4-
0]1]80]71-', =

of the ﬁ.mt of thy Department of the Treasury;Col. O, | L
and otHer officers of the Alaska Railroad; F. H, Moffit, 'a‘-;;z.: Capps,
J. B. Mertae, jr.,’B. D. Stawa.rt., R. H. Sargant and ¢ ;' d. En;z-

_ W aami Vplne Rac : hern I
Jo,, e, Wash.; the Solar Deveiopmant% '-Lca,),_
Ket.cluka.n the Hyder Weekly Hergld of Hyder, »the- Hi i1




MINERAL INDUSTRY OF ALASEA IN 1929 -3

Chichagof: Mining Co. and:the ' Chichagoffi Mines (Ltd.), of
Chichagof; the Alaska Juneau.Gold Mining Co., the Daily Alaska

Empire, and J. C. McBride, of Juneau; the Cordon Daily Times,

ar
-~
-
-
it
<
~
»
b A

of Cordova; the Kennecott Coppar Corporation, of Kennecott; J. B.
O'Neill, of MeCarthy; Thomas Larson, of Kotsina; the Seward
Gateway, of Seward; H. N. Evans, of Kanatak; A. F. Stowe, of
Keodiak; the Anchorage Weekly Times and Alex Liska, of Anchor-

. age; Ivan L. Peterson and son, of Chickaloon; H. W Nagley, of

Talkestna; Charles Zielke, of Nenana; the Fu-at National Bank,

the Fairbanks Exploration Co., G. E. Jennings, F. B. Parker, Henry

Cnok,Hmth&Kwns and Joe Henderson, of Fairbanks; A. J.
.of Riehardson; J. J. Hillard, of Eagle; C. E. M.’ Cole, of

o Jﬁk ade; A. W. Aniero, of Beaver, Chris Thyman, of Rampart;

Jesgie M, Howard, of Tanana; George Jesse, of Ruby; Frank Spel-
mk, of; Qphir; the Miners and Merchants Bank, of Iditarod;

8. Wapamaker and Capt. E. G. Rowden, of Wiseman; JohnW
Chnpman, of Anvik; J. W. Wick, of Russian:* M.lmon, John
Harolfison and J. L. Jaxm of Qumha.gnk C. M. Link; of Bethel;

. EyM. Whelan, of Medfra; 8. M. Gaylord, of Casadepaga; Hammon

Consolidated Gold Fields, R, W. J. Reed, the Miners and Merchants
Bank,: Lomen: Bros., and C w. Thorntou, of Nome; A. S. Tucker,
of Bluft; Axthur W. Johnson, of Hayeock; T. P. Boust, of Candle;
T, A., Peterson, of Teller; Art M. Hansen, of Kotzebue; Lewis
Ialqjd and -Fames C. Cross, of Shungnak; and ‘R. S. Hn]] of
Wunvmgh#

'MINERAL PRODUCTION
GENERAL FEATURES

' The'total value of the mineral production of Alagka in 1929 was
Mﬂﬁﬁ,ﬂﬂo This was furnished by a number of mineral products,
of which the most valuable were gold and copper, these two account-
i@h motre than 92 per cent of the total. 'This total was $2,000,000
gréater than that of the preceding year and is attributable to the
ineredsed sélling- price of copper and & very notable | increase in the
output of gold from both lodes and placers. This increase in value

hmbwﬁnﬁ ‘more thah 14 per cent indicates the generally upward
ttgnd of the industry as a whole, though, as will be discussed in more
later, there were notable changes in the trends of production

'.: ﬁ'ﬁa md:ndual mineral commodities that contributed to this total,

vCﬂ‘;’ the whole the market prices of most of the metals that enter
lhié Alsska’s metal production were better than: for the pr

yaar This statement of course does not, apply to gold, for ite price
is mnatmt. .According to the Bureau of Mines, which computes the
avarage price, of ‘metals for each. year, copper brought 178 cents a

pound in 1929, against 14.4 cents in 1928,.and lead 6.3, cents & pound -




' mﬁﬁemdmboﬂndtoexe:taconnnumgandgm

. thus.crentos an ¢ved-widening- circle of stimvulation. -

) ; "MINEBAL RESQUBORS OF ALASKA; 1889 :
hm,agmuﬂfuomtamlﬂﬁ 'Ol the other hand

wamemmmﬁmmymtowew&mm'

whatflower ‘in 4920 than in 1928. Thus silver,- which‘so

average price of 88.5 cents an ounibe in 1928, breaght enly -
in:1988; tin, 4819 cents & pound in 989, sga.instr 5048 ohnite
and phtmmh,ﬁﬁ’f an ounce in: 1928, sgainst $75 in 193
resultiof the fluctaation in prices was te increase materiahly the velue
of the output in:1929; the increase of:8.3.cents a pound for copper
~ affording an incmsed income of $1,206,000 over what would hsve
been seceived at the price prevailing in 1928,

. Although there were no outstanding new davalopmenbﬂunng the
year that directly:affected the mineral output, the general conditions
were sncouraging:and distinetly pointéd to the conclusion that min-
ihg ackivities were on the up grade. ‘Genetal facilities'for trans-
portamon throughout the Territory are constantly showing improve.
mient. . The vessels plying between the States and Alaskéto-day are
far more attractive, commodious, and speedy than heretofore. The
management of the Alaska Railroad is displaying more-and more
slertness and zeal in studying the needs of the community it serves
mdm:hngthemhmdanmpommtagancymthodevdopmmto!
the cointry. The Alaska Road Commonenehymuextendmg
its construction-of roads and trails and: munhm% more effectively
those already built, thus making outlying parts of Territory more
sccessible and lowering costs of prospecting.  The. development; of
commercial aviation is playing a marvelous part in linkisg together
the distant parts of Alasks snd, through the saving of time effected
by the use of airplanes, lengthening the working season so that
properties which otherwise might perforce remsin dormant can be
successfully mined. The tragic deaths during the year of two: of
the most efficient aviators, C. B. Eielson and R. H. Mesrill, while
engaged in flights, have been msost seriqus losses but bavéiserved to
stimulate rather: lesserr popular interest in avistion throughout
the Territory, new organizations spd new facilities s¥e spring-
mgupmdiﬁemtputsofAMatomtthe gmmngdnmmdiar
nhplm transportation of persons and freight.

improvements in general conditions n.ra stamu.hﬂng ros-

mtoumdothﬁstomrchfbrmmineﬂ} taol::nndm

development ‘of deposits that were too difficalt to urjla:t \mder

less' favorable condfitions. Such improvements are cf nst

. #HA6 eaich year ‘Alnska is becoming less and less of -

Pontier; and the' Hazards of mining under pioneer conditic

being i!ducad. Farthermore, the mere accumulation of ¢

Y Yy

pmduﬂhymﬂﬂmmingmmmbmmsnpwnﬂmw‘%nd .

interest that induce the undertaking of other new ‘ents

T
L
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wom MINERAL PRODUCTION

Framthenmoofthemhest records ofmmmgmklaskatothe
‘end of 1929 minerals to the value of practically $616,000,000 have
~ 'been’ f)toduoeq An the Térntory The distribution of this large total
* among' the individual years is set forth in the following table and
iy gewphically tepresented by the curves in Figure 1, From this
.- table-and disgram it will be evident that prior to ahout 1898 the
 annual production ranged from negligible amounts'to 8 maximum
of sbetit $2,000,000. After the discovery of the Canadian Klondike
- and the entrance of a swarm of prospectors and miners into Alaska
- the-production qmckly mounted, until in 1908 it reached a high
 point 1 ‘that marks the mining of many of the rich placers in the
Nome and Fairbanks regions. For the next eight years the annual
pmdm:tmn fluctuated somewhat but ranged around $20,000,000.
o4 Thn the production mounted by leaps until it reached & maximum
' afmm:a than $48,000,000 in 1916. This rapid increase was due to
- the growth of copper production under the stimulation of the World
St er, when prices advanced to unprecedented heights. By 1919 the
"~ war stimulation was over, and the annual produetion from Alaska
dropped again to about $20,000,000. Durmg the postwar peried.
. Alaska has suffered through the fact that in the States scales of
-+ wages-and opportunities for the employment of capital have offered
mﬁm:pdvantagm and as a result there has been a more or less gradual
. ine in the mineral output from Alaska until in 1928 it fell to
g total ‘of only a little more than $14,000,000. In 1829, however,
* the total was more than $16,000,000, and it is behe‘ved that the
- ©dadrease shown during the period from 1920 to 1928 does not neces-
‘sarily mark a permanent downward trend. In fact, as will be noted
elgewhere in this report, there is direct evidence that the mining of
m of the metals is decidedly on the increase, :

. ‘an of total mineral produotion of Alaska, by years, 1889—1989

= $6, 826 1916....
=15, 000 m7...
11118....
1918.....

**W.wmwwmmwmw"m
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MINERAL INDUSTRY OF ALASEA IN 1880 0

In the following table the value of the total mineral production
from Alaska is distributed among the metals and nonmetallic prod.-
ucts. = From this table it will be seen that gold accounted for approx-
imately 62 per csht of the total production and that gohd and copper
toptﬁarmmhﬂ for more than 9514 per cent. ;

rou} NM of Mmrul prod«cﬁou of Alaska, by mmmm.,tssa-ms

L et eeemnii $380, BAL, 000

i iheer - 11,788,000

e o, O0Lnee et 8,742,000

-.:'*f-".‘ o : = 1,083, 000
e il 1,606,000
ln.tble and - other prudl:lcta (including platingm o o6
T .. metals). .. 5,488,000 -

615,501, 000

Emhmmaral pmduct is discussed in more detail in the follow;ng
pages, in which are set down such facts as are availgble regarding
the amount of each product, the places from which it came, and any

" new developments. The following summary table shows the produc-
- tion for 1929 and 1928, distributed by quantity and value among the

Iplm kinds of substances, so that a comparison between the two years
may be readily made. Increases in value are shown for gold, copper,
lead, and miscellaneous mineral products, and slight decreases in
valua for silyer, tm, and coal. The same relation also. holds with
respect to q,ua.ntihes produced except that the quantity of silver was
greater in 1929 than in 1928, though its value was less, and the quan-
tlx]' of gopper produced was less in 1929 than in 1928, though its value

n,'q;ch greater.
m RS ; Mineral output of Alaska, 1929 and 1928 .

4
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10 'MINERAL BRSOURCES OF ALABEA;3939

Tnkwvﬁmofgoupmdmdﬁmpmm mthn
$7,761,000, as contrasted with $6,845,000 in 1928, an jncresse of
$916,000. The general trend of gold mining in Alasks since 1890
is graphically represented by one of the curvesin Figtité 1. “From
1890 to 1904 the.curve for the value of the gold production practically
coincides with the curve for the value of the total mineral preduction
of Alasks and marks a furly even upward trend. From 1904 to
1906 there was an abrupt increase in the value of the gold, marking
the beom periods of many of the ‘placer camps. From the peak of
gold production in 1906 there was a gradusl decline for the next 10
years,'and during the period of the World War there’ followed a
mthot‘rapld decrease to less than $10,000,000 a year. After 1922 the
gold production was fairly uniform and was between about $6 ,000,000
and $7,000,000 a year; the largest amount was produced in 1929.

‘Thete are two principal types of deposits from which the gold is
recovared—lodes and placers, The lodes are the mineralized veins
or magses of ¢re in the country rock that were in general formed

deep-beated geologic processes and represent material in
place.” The placers are depnmts of sand and gravel whioh have. been
worn :Irom the hard rocks in their gengral vicinity and in whidh the
Joose grams of gold or other valuable minerals have been more or
less concentrated 'by surficiall geologic: processes that were effective

because of some distinctive physicnl pl' chammal pm;hrty of the

m&tﬁrml thus concentrated.

“The " following table shows the ambunt and value of the gold
produeed annually for the last 14 years, the total amount that has
been produced since gold mining began in the Territory in 1880, and

the value of the gold that has been derived from each of ﬂmtm-
principal types of gold mines. The same information,  except that

the annual production for each year from 1880 is also imcluded, is

gl'lphmlly represented by Figure 2. Of the $380,841,000 worth of
gold that has been produced from Alaska mines, $254,125,000, or about

m'pereent,huqﬁ:efrumplmrsandﬂﬂﬁ,ﬁﬁ,ﬁﬂo,or sbout 33 per
cent, from lodes. The relation between the outpats fromr these twe
sourcea of gold hiis varied widely. Thus up to 1898 ths:lode pro-
duction was greater than that from the placers. Theh ensued. s
paﬁbd of more thin 20 years when the annual placer production far
¥eded that from the lodes. = Since 1919 the’ productlon from each
sourcehas been approximately the same. There is reason to believe
thst : "producnomtromlodeszamorehhlytoahowmmmthan

loﬂa-ml;d production has yet been renehed.

Flwen. There is nothing in the record to indicate f,h.t. :

N ™
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¢ . ";i ,‘Gad Bilver Vdmuwdqum
< 'Year S - -
. - :. ‘EWJ Value l'!.umnul Value | Placer fudnes | Lede mines
1880- R 243 1| $18s,
ma.!?!f:" ”‘ b 1?.-%71:' }.ﬁ-ﬂﬁ ﬂ.%& 11, 1 &“n "ﬂ%@ﬂ
1017, O | 14eEAS | L3 10 | 1,021,000 O8I0 | &84 38
- 28| 128 =2 £= ias (28
. 404,683 | - 8,365,500 | 983,640 | 1,000,364 | 3,678,000 | 4,492 560
1w Soses | germno| 7eL8s| ol oe| 40| X7 s
1822, . B50.087 | G 4% %07 | 7RO.045| 7TH0,M5 dmno| Lo aer
102, 220,559 | 5985814 BSi,040| 008013( 3 60K 500 33:4,:14
194, 02| GWETH| emel| usem| guedon| T2 TH
1028 307,670 | 6860251 | 609839 452496| 823,000 8157981
1096~ $40 | SNTO0| 00| 400 L7000 tam
2 HE RS o8 == =8 lus
AR 375438 | 7,781,000 | 473,900 | 3262000 | 4 117,000 | 3,644,000
‘.t T
18,428,108 | 880,841,000 | 15,891,600 | 11,785,000 | 254, 125,000 | 136, 716,000

In ie foregoing . table the amount of silver produced by Alaska
mines fas also been given, though a detailed discussion of the source
ofthqsﬂvermlmmlswgivaﬂonahterpuge. All gold that is
found in nature, either in lodes or in placers, contains some silver.
Furthermore, many lodes contain more than one valuable mineral
comtlhent, so that, even those lodes that are principally vgluable for

d contplt may afford considerable additional return from

8 of their silver, copper, lead, or other subordinate minerals,

and dgubtless someé of the operating mines could not be worked at a
profit except for the additional value of those other mingpals. It is
therefire not practicable, except through an undesirable Ininute
classification, to-¢sbulate in detail all the sources of gald-bearing
materipl. In the following table, which lists the souirces from which

gold was produced in 1929, all the ores from lode mines that yielded
gold hsve been-imelnded,- and the gold- recovered from placers has
been stated/ separately. It is a noteworthy feature that no gold is
recovered from the Alaskan ores that are principally valuable for
their aopper contest, though these ores are the sources of most of

the mlvir that is reeovered. <
WMMW%.&M;M. by sources
b Gaa —
B aolsusl 55| BE
%LF'_ ] . { - a8 | 770,00 ‘-m‘i’"“ata

Ala.& lode mmm in 1029 yielded $8,644,000 in gold, or. ahaut
$150,000 more than in 1928. This gold derived from lodes was ap- .

% 3 Pronmttely 47 w cent of ‘the entire gold production 0£ the Ter» -
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ritory for 1929, The proportion of lode gold to placer gold .was
leasmlﬂ%t.hanmlm,mspmeofthamem

output: from the lode mines. The gold was recovered.from wide

distribated mines; but more than 96 per cent came from: mthmatan
Alagks, a8 shown in the following table: s

mﬂmmﬂmmmuAmmnmmnm

: Fine ounoss|  Value F.lnumdl Valus'
1 =2 . " r & A
ot Ear 1 Mt m%
4,015 &8, 000 985
a0 (@ | a8 %

Gf the Alaska lode-gold mines the properties of the Alaska J uneau
Gold Mining Co. in southeastern Alaska are by far the largest, and
that company alone produced more than 93 per cent of the total

lode-@old output of the Territory in 1929. The magmtude of this
23 eﬂmp_my s mining operations is set forth in the company’s published

ort to its stockholders, from which the follomng statements are
riictéd : The total rock mined and trammed to the mill in 1929

 was 8,886,440 tons, an average of 10,510 tons a day, 'O this amount
.+ LBI5970 tons of coarse tailings were rejected, and 9,020,470 tons

2 " were: fine ‘milled. The average gold content ‘6f al} the material
" mitibd'was $1.12 a ton. The amount of gold in f.hnt part of the rock

whidh' wag ‘rejected was about ‘19 cents a ton, and the value of the

- gold content of the rock that was further treated was-about $1.94

' ton. ~ Of: this content gold worth 28 certs was'lost during the
treatment,; $1.29 was recovered as bullion, and 87 cents was recovered
in:the concentrates, which were subsequently smelted. The follow-
ing tuble; compiled from the published reports of the Alaska Juneau
Géld Mining Co.. summarizes the mining record of tlna eompuny

'_mhgmmngohmopemhmm 1893 :
. Pro@uction of Alasks Juneou mﬁw 18031920
T o el rworest
Towl | e | faline | G | o | andn | vase
507, 354 | 178,978 ,7%0 | Lostin : 5
347,338 g“ﬁ.m ’}.m ‘;ﬂm ';ﬁ : .‘nfm ﬂﬂ
o118 | 180,118 &m 12 I - enoes| |
e7A0 | 67410 262 | ELS 0 996 1TV EZ
5L 218 | 574,285 17,52 ,:&m 158 gﬁﬂ ﬁ'
ahﬂh g‘?‘g &:‘o ' mg “'wa g‘m‘ £
1,618,000 | 904,323 | 708,277 | 969,708 :.--ﬁm. a0 #s] 1)
2U080( LIS | LaoLWL| LEGLT| 4bdoh| sELmS |- 1
| 246,240 | 1,196,760 | 1,341,481 | 1,437,100 | 41,876| - 788c4m |- 1)
| 308,190 | 1,367,528 L7001 1.g:m 88191 i'ﬁm i
| 3,481,780 | 1,587,884 | 1,043,890 | 2,089,087 &ﬁ 1,258, 074’ m
|| e 2a ) pES BB NRR A
| 401 1, o 1, 8,142,808 3
: | Bleie | Zaaam | oo | Sisss | wes | Seres] Sas
Llide s Lope| BAR7, 088 | 16,613,714 | 15, 803, | 31,808,078 | 008, 744 | 83,480, 101 | 23, 907,

T | ToR@] W] 0w

elseaanananazeenny|
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- Birecora i @ipéciallpiinipressévdfor the Tast fo i
- P . costs Be ‘been $tookssively ihduoa; wntil nmm@}; :
*#weTow a fgwres to coNipdlithe highest admivation for the s

misistration-that ‘hed ‘devéloped suth efficient operation:': For

1999 the cost of mining is stated by thie dempany to hia¥e bees 27.05
eentsfor each ton of ore trammed to themill; the cost of milling wae

28.19 cents, and all other pperating and marketing costs and expenses,
ingluding interest, amounted to 10.44 cents, making the entire cost
for each ton off'oga trammed -only 61.58 cents. During the year not
only have the mining and milling costs been kept.at a low figure;
the:tegior of the ore handled has been somewhat higher,  As: /
it the value ofthe gold recovered from each ton of:rock mined
19% mssmts,asngmnstsécentaml and gap&sm
flct, the tenor of ‘the'ore an t.he ?Srmvﬁ?m
“gince 1915—that 13, durmg the entme penod gf en) ged
by this company, - i
dition to the operatiohs of the Alaska Juneau (iolcf Mining
Co on. its proparhaﬂ at Juneau, the company during the ym{h&a
ta in the development of lode prospects. i in Bﬂhﬁh
umbia, bq'q:l; mllese;.sf.of Juneau, in the newly;di d
’;[‘;hx dl,ptnct, At this place gxtensive indications have, been found

1

ore. ﬁnrmnw silyer, copper, lead, and zinc, and getive prosy
ing' has heen in progress, The work, however, hss. noti pro-
-Ja.r enough, 0 warrant the company making s:moge -defizite
statement, of the results than the following: “The, eulis abtained
50 far-By dismong drilling, drifting, snd crosseyiting ust await
interpretetion uptil more information is available as:t02the habits
oimma;oomm” The site wheve the. company:iaicarrying
Ol test amaoiint of prospecting lies east of the: internationad
boungdatly, but it has also acquired options on properties onéhel Alaskal
side of the line, where some work-is in- progress, angd: there-is geologie
evidenes to suggest:that s considerable tzact near T:hbnt in Alukn

| _mmy be well worth prospectingi In practically all these py

ventures by the #hah Junesu!Cp. the Treadwell Yukon Bo.» {Lt.d ).
is also Pnrt;clpatms The eatly: Geological Survey Thaps were in
error in- Mcmgvthat the eastern limit of the Bange
of Boutheiﬂtern Alaska sy ¥e th&ui of tho-
ATy anﬂthua suggesting that;minecal-d

} NOW & to haye Mﬁmd&rsblo likelihood of §:
tof this revival.of p'i‘bsPéctil’:grby thess |

mﬁdﬁu% mtha:reg:gg,jmtim ndtirect: effect; i

 ¥up prébably nobité west, of the boundary. -Tastesd the
mhm-gmei hnﬁwhth in the Taku district mikes s oons:
| MQ weatw&rﬁ nt, S0 thktnatrxp of eountry 10 miles o so. : _

for' indieations ¢# minerslization. - Not ofily: h:ﬁm

5
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uimldmg tsearch for ore'deposits is having an ‘even wider sig-
vfﬂw anocoutagement it gives to others: - realize thdt--

> Mﬂl still ‘awiit '‘earnest, energetic exploration. .

"Phing A lske Junieau Gold Mining Co. also took part in the explora-

ﬁunwtﬂd&dukm adjacent to the internationsl botndary north = .

of Elaiges; botly in Canada and in Alasks. ‘'Work on this group of

- - claims, wh.lch is known as the Stampede group, has been in progress
.~ fotgomie time, THe report of the company for 1929, howéver, makes

the following statement : “After prospecting the Stmpedofgtoup ‘of

minidg claims throughout the past summer with: unntasfwtory
wesults this option was dropped.” No indication was given as to'the

_weapect in ‘which' the results were unsatisfactory, so that i is uncer-
* tain’wheéthér the tenor proved too low or whether the extent of the

mineralization was too small to make the project attractive to a large
oompi.ny or 'whetlier some other reasons determined the decision.
‘Phe next most productive gold mines in southesstern A.Imh were

~ thoee of the Hirst-Chichagof Mining Co. and of ‘the
- Mined (Ltd.). The Hirst-Chichagof is near the head of Mine
/ot 'the west coast of Chichagof Island, about 60 miles northwest of
.~ Bitkayand the Chichagoff Mines are in the same general region, at
. the'kead 'of Klag Bay. In the past these and the other gold mitiés

" om Chichagof Taland have produced gold to the total value of more

theni$18,000,000; bat in 1928 and again in 1929 the larger mines were
engaged whigfly in reconstruction and development work, so that
there iWie n Hirked falling off in production. This mndmon is be-
Lieved to be bemporary, for the dead work that has now been ‘done
will ‘gut thé iproperties into better operating condition. Thus at the
Higet-Chichagof the installation of a modern mill, with additional
power tacilitibs, which was compléted during 1929, gives promise of
a‘“ﬂy /increased production for 1930. Among the more notable

ents niade at this property during the year weré the con-

* structios'of a power line 214 miles long from Chichagof; whick will
- sapply ‘électric power to replace the former Diesel plant, the re-

ﬁdﬂhg‘ of the old mill and the installation of a tube mill, the
‘building and equipping of a new compressor plant, and ‘the dnving _

'dwlyl,omﬁeetofdnftsandmcntsmdmrsoofeet

S ths Chichagoff Mines practically the only ore’ milled during
__::ﬂ:

| year was that dérived in the course of prospécting and develop-
’hu’k,sothat.thaoutputmmnu 'I‘hea‘xﬁmtoryw&k
whieh has been in progress thers for the Iast tWo years is *

bper-

p-the extent 'and distribution of the ore and according to th
atorwiisi yieldidg results that re satisfactory to them, so that in the

¥ *‘%ﬁimmytesumaworkonawdedlﬁgaum

89972°—83——2
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ﬂnﬁoomperloﬂ,ﬁomaﬁm 15 years ago. Elsewhere on Chichagof
Island there sre.several other gold mines or prospects; among them
the formerly highly prodneh‘rﬂ property of the Apex-El Nido Min-
ing €o., but most of them are only small prospects. Werk was said
te: have beenin: progress at some of these properties during the
year,;: but pope of them reported having made amny material
prodgetion. . -

In the Admiralty Island region, at Funter Bay and Hawk Inlat,
develgpment work was continned at the properties of the Admiralty
Alasks Gold Miping Co., the Williams Mining Co., and the Alaska
Dano Mines Co. At the Admiralty Alasks property the year was
spent;in underground development werk, the erection of an aerigl
tram, and the construction and installation of a ball-mill for the
treatment of the ore. No production from this property wss re-
poried, but the improvements enumerated above were completed, so
that production should commence shortly At the Williams mine
negotay.tmns were in progress early in the season for the lease snd
option of the property. This project was later carried through, and
& company was organized under the name of Hawk Inlet Mining
Co. to make the necessary developments. A study of the best
megsuges of hlndlmg the property will be made, and then plans
will bg]aid for its development, so that probably it will be some time

before the mine will be bronght to a productive stage. At the prop-

erty of the Alasks Dano Mines Co, a little development work,
resulting in driving some 76 feet of tunnel, was done during the
year. Rumors coptinue to.be heard of the opening up.of the old
Kanamgbon and Jualin mines, north of Juneau, but so far as known
no sctiye work on the ground with that end in view was undertaken.

‘South, of Juneau, in the vicinity of Windham Bay, at the property

of the Jacob Marty Mines, little new work was reported. A new
bond m taken on the property, and arrangements were made for

carrying on considerable further development work in 1980,
The Hyder district, which embraces that part of southeastern
Al,uka.\{ymg at the head of Portland Canal and west of the inter-
al boundary, was the scene of continued prospecting during

the year, but only s little gold was prodpeed, from any of its mines. '

According to the records of the commissioner, a8 raported in the Jocal
newspaper, about 132 new claims were staked in the .district in

1929, and assessment work was recorded as having been dene.on 271

g,gpm. The latter figure, however, must not be regarded as indieat-

8. the ;.ota.l number of claims on which work was done, beeasse
rahtlés many of the owners neglected to record their assessment
work, sgd many other properties have heen patented and therefore

gmnot@qmmdbthtohavamuslmmwwkdmm,

"
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M The additions and improvements on the road leading up theé

" +“4lley of Texas Creek have stimulated interest-in thét valley, snd
: aoveml ne_xr propects have been disclosed by the work-that has been

ﬁ:era dunng the year. Probably the: greatest amount

¢ .bsf svﬁk' accomplished in the Texas Creek region was ait the prop-
- erty ol the Hyder Lead Mining Co., near the head of the valley of
- the West Fork, but the greatest ge.nera.l interest was afforded by
* the reported ﬂndmg of especially rich ore west of the'héad of the

West Fork, on Banded Mountain, which forms part of the area
tributary to the Chickamin River. This find by Metealf & Finley
resulted in & small rush of prospectors into the near-by hills.  The
reégion is a difficult one to traverse because of the high, steep moun-

 tains and the large glaciers and snow fields, so that even to transport

the necessary supplies and equipment needed for its exploration
is costly and time consuming. Between Texas Creek and the Salmon
River a considerable group of claims has been acquired and con-

- .solidated as a unit by the Cantu Mining Co. The plans announced

by this company include extensive development work and the instal-
Iation of the equipment necessary to put the property-on a producing

. basis. Farther south in the valley of the Salmon River, at the

in

¥

- properties of the Riverside Mining & Milling Co., the American
L Mxmng & Milling Co., and the Mountainview Gold Mmmg Co., pros-

and development work was carried on, and test shipments

are said to hiave been sent to smelters in the States from at least one
of themn. The general opinion as to the outlook for the future held
by most of the operators in the camp was one of healthy optimism.
In the Ketchikan district of southeastern Alaska lodes have long
been known and up to a few years ago have yielded considerable
gold; as well as other metals. During the last few years, however,
thefe’ has been little production from sny of the mines, though
pmaﬁwtmg has been carried on at some of them. Probably the
mest’ s;gmﬁeant event of the year as regards mining was the entry
into this field of the Solar Development Co., which aequired under

. Optien the Salt Chuck and Rush & Brown prope:'tmﬁ on Kasaan Pen-
~instila, Prince of Wales Island. Early in May the company began

the: detive work of pumping out the Rush & Brown mine and prepasr-
ing it for the preliminary work of sampling and examination. In

Ncmrmber a development program was begun to détermine the dis-

ion and extent of the mmemhzntmn, and an adit 1,500 feet
Ioig was started to connect with the mine workings at the 300-foot
level: " Although the new company mined no new ‘ore during the
year; there was in the bins some ore that had been mined and sorted
by eatlier owners, and this was shipped to the Anyox smelter of the
Granby Consolidated Mining, Smelting & Power Co.” (Litd.), in
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§iish. Columbds, It is also, reported that considerable explor

!D:* was dopejiinder the disestion af J. L. Ereeburn and ot.herqqn

#.lode property near Mgth. Cove, Revillagigedo Iahpd, about .13

.gouthenss, of Kefehikan. If the .conditjons pm fsworable,

will probably lead to extensive developmt work in 1830. A
littk,development work leading to the mining of a spall: quantity
of are, was alsg.done on at least one of the old, properties:near Helm
Bayj:porth of Ketchikan., A small shipment of ore from the Msid
of Mexico Mining Co.’s pgaperty, near Petersburg, in the Wrangsil
distrlet, waa gent to one of the smelters in the States, mainly to serve
ag 8 test run. Apcording to the reports of the operators the proper-
ties of the Kesgmn Gold Mining Co., near Hollis, snd:the ‘Dolomi
Gold. Mines (Ing.), near Dolonn, bot.h on Prince of ‘Wales Island,
which produced some ore in 1928, were either enhrol;y shut down or
the sgene of only development or assessment work in 1999, -

The Willow Creek district, at.the head of Cook Inlet, has 10‘ng
been :one of the productive gold-lode camps of the. Territory: and
yieldsd some geld. in 1929, though there was a very marked felling
off inithe amoynt:reported by the different operators. The following
notes.regarding mining developments in this district are abstracted
from data submitted by B, D. Stewart, supervising mining engmeor,
who mewed much informagion from E, F, Wann, collected in the
course of his professional work at the Thorpe, Gold Mint, and Gold
Cord propert:as. In spite;of the falling off in productign there was
considerable mining activity that sssures increased owtput ss soen
as the development work in progress has been.completed, Thus

- at the properties of the Willow Creek Mines, on Craigie Creek,

where the destruetion of the mill by fire late in 1928 put a stop to
milling, the company wss busy. throughout the apen season' in
cleaning the site and  erecting the comerete foundations for a new
mill byilding. Underground and en the surface further search for
mwwmdm,appnmﬂymthencomgmgmum In'-con-
nection with this property it is of interest to note that, Pyl Hopkma,
chemist of the Bureau of Mines station;in Fairbsaks, definitely iden-
tified the presence of tellurides in satgples of qre: fram:the Lucky
Shet mine. Thamhavebeannumeronsxe of the;finding of
tellurides at different points in the Willow ¢ regionin the past,

but up; to the time of Hopkins'y report. they have not mmv—

gated. . This determination is therefore not only: of 4

“intas, At the yenperty of the Marion Twin flo., at mxhqg'of

Orsigip Creek, some ore was mined, and savemltomofmd
m lhppedmumneltnrmthesmwsmdymlddhgghptqms
urhrtedthp&theownemplmtomataﬂa prtable;

-

(L

-
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and o erect; s cablp tram about 1,500 feet long from the mine to the
Gold Bullion read. ' - At the Geld Mint property oithosamacom-

. pany,- on, the,, I»fth Susitna River, underground work consisted

.'pnnmpdlym.monNo 5 tunnel a distance of about 40 feet

taw;wihthatlsbehsvedtohnsoma%feetstﬂlfarther
shend: - The Gald,Cord mine was operated in 1929 by the Golden

. Bear Mining. Cq. A 20-ton Herman mill, operated by & 15-harse-
"' pewer gas engine, and & small compressor operated by a-20-horse-

power Diesel engine, were installed. The underground develop-

. ments consisted mainly in crosscutting in the vicinity of a fault

- which bad offset the vein, in order to find the displaced ore body.

ip

& grew of 10 to 12, men were employed for a large part of the open
. .peagon; sud some ore was treated. At the Mabel mine work was
' caxried. on ‘thronghout the year on about the same scale s during

1028. ‘The Independence and Martin properties, on Fishhook Creek,

" yere examined and sampled during the summer by engineers and a

crew of three or four men, currently reported to have been sent in
the interests of a Canadian mining company. A little ore was
mined by Charles Bartholf from the Rae Wallace property. The
work done. during 1929.on the Thorpe property comsisted almost
entirely in digging numerous open cuts on the surface in order to

trace out the course of the veins. The discovery.of g rich vein about

half a mile.gpove the Gold Cord, on Fishhook Creek, was reported
to have been made by Herman Kloss. This vein: is said to be very
narrow but 'to. have been traced on the surface definitely for a dis-
tance of 1,500 feet and possibly may extend for an additienal dis-
tance of 1,500 feet. A compressor run by power furmished by a
Diesel engine and-other equipment necessary to carry on the devel-

- opment work were installed, and a small test shipment of ore from

the. property was sent to t.he Tacoma smelter. Numerous smaller
;iqi& properties . are reported at other places in the Willow Creek
‘ragion, but st practically none of them was more than the required
mmnt work done.

. -En $he vicinity of Fairbanks gold-loda mining was. continued in

" 1929 in both the Ester Dome and Pedro Dome areas on practically

the same soale asin 1988. In the vicinity of Ester Dome the greatest
amount of gold came from the Mohawk mine, on the north flank

.of the dome;.and from the Ready Bullion iaine, on the southwest
“fank.: Both these mines maintain their own mills, but the owner of

the Mobawk mige made his mill nvazlsbledmngpm of the season
for.custom work and as a result treated several hundred tons of ore
from some of the neer-by prospects. This service enabled several of
the smallex operators to obtain a reliable mill test of their-ore and
gave Mﬂh which they could pay for further- davelopment
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-;-'wbrlt. TheEhnrnmne,ouHa Gruk,aaﬁondim-wuutaf
" “the Mohawk mipe, was idle’ durmg’mm of the ‘seasen; owing 1o
inability of the owners to agree on snhs'hc%orypllndfoprmm
As a result Earl'Pilgrim, the former manager, iti‘the cotirse of exem-
inations in the same general region, discovered'a considerable show-
ing of lode mineralization at the bottom of an‘old sheft'thst had
been sunk to prospect for plmrgrmmd Mr. Pilgrim atd associstes

took hold of the task of tracing out the course of the vein under- -

ground and doing the other necessary work. “The work proceeded
slowly because of gases encountered in the shaft, but when the prop-

erty was visited in August, 1929, a strong vein had bsen disclosed
that justified further explora.ﬁiona. This prospect was locally kmown
as the Irishman claim. No active steps had been taken up to the end
of 1929 in the opening up of the old Ryan lode, on-Fster- Dome,
-‘whlch it was reported had been taken over late in 1998 by an English
compnny that proposed to carry on large-scale operations there. The
current reports indicated that this project was only defetred and that
probably in 1930 the necessary prehmimry utaeps wou.ld "be t.lhen to
open up the property.

~ Tnthe vicinity of Pedro Dome the greatest pmduetmn of lode gold
was reported from the Hi Yu mine of Crites & Feldmann and the
“McCarty mine of the McCarty & Ewers Gold Mini -Gb., both of
‘which are in the valley of Fairbanks Creek; from the“Wild Rose
‘mine of Heath & Kearns, on Dome Creel; from the Wy ming mine
‘of Wackowitz Bros. & Nelson and the’ old Rhoads-Hall ine of the
Clsarz Hills Mines, both in the valley of Bedrock: Ga'ol'!li; a tributary
‘of Cleary Creek. Although' all thesé mines are smn.ll; “the returns
onf the capital involved or on theeffort put forth in their develop-
ment\ilaems highly remunerative and encourage a beliéf that even
Targer returns might be received if the country were mowthoroughly
#xplored and developed on a larger scale. In #ddition‘to the ‘pro-
‘Guctive mines specifically mentioned above there were other prospects
~ widely scattered through the district at which some work was-done

durmg‘ the year, though at most of them' it a.mounted ‘ho but little .

more ‘than the assessment work required by law. - ;
¥ Ameng the gold-lode producing districts ‘grom mdhe table on
‘page 18 under the heading “Other districts ” ‘the most productive
are the mines and prospects on Kenai Peninsuls,’ mclhdiﬂ'g the Nuka
Bay region, the region south of Hope, and the hilly'héxth of Gird-
- wood;'in the Kuskokwim region at the old Pearson & ﬁli‘lnd'lmne,
on & fributary of Nixon Fork; and in the vicinity of Valdéz) in

the’ ce William Sound region. In the Nuka Bay ‘region’the
greatest amount of gold was recovered from the Somny'Fox mine,
operated by Babeock & Downey. The shomngs on“tﬁ! property

s N
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continued to be very encouraging, and the plant was in operation

- from the later part of May to early in October. The ore is a sulphide
- which is-oxidized as far down as the developments have been carried.

The ore:is tasted in an Ellis mill having a capacity of about 4 tons
in % hmmi the tailings from the mill are concentrated, and the
are shipped to a smelter in the States. Theamount of

. Mngund that has been opened up and the small capacity of

the mill have led the owners to conmsider enlarging the plant, and
according to late reports a larger mill was to be ordered and placed
in commission as early in 1930 as practicable. At the Alaska Hills
maine orly’the usual assessment work was done during the year. At
thie property of the Nuka Bay Mining Co. about 95 feet of tunnel
was dbiven in the course of development work, but the mill was not
in operation. -

In the viecinity of (lirdwood some prospecting and development
work for gold lodes was in progress at several places near the head
of Crow Creek, but the projects were all small and yielded only a
little ore or gold. Farther south on Kenai Peninsula proper the
Lucky Strike mine, on Palmer Creek, under the management of John
Hirshey, reported the greatest activity. The mill at this property

. was in operation from June 20 to October 4 and not only recovered

much-of the gold in the battery and on the plates but also produced
several tons of concentrates on the table. The concentrates were
shipped to s smelter in the States. Most of the tailings were im-
pounded so as to be available for further treatment by cyanide or
some other process at a later time. Several small lode-gold pros-
pects at which & little work was done during the season were also
reported at's number of points near the Alaska Railroad in that
part of its course that crosses Kenai Peninsula. At most of these
places, so far as known, the work amounted to practically no more
than thé annual assessment work required by law. Among the larg-
est'of thess properties may be mentioned that of the Lakeview Mining
Corporktion, near Seward, where considerable underground work
was asccomplished, necessary changes were made in the mill, and
new machinery installed, and the Baughman & Swetmann claims,
near Moose Pass, where about 140 feet of adit was driven.

In the Kuskokwim Valley the only lode-gold production raportad
came from the old Pearson & Strand mine, on Ruby Creek, in the
Nixon Fork district, which was operated by Charles Maspelt. No
details regarding the recent developments at this mine are available,
but apparently from the output of gold the work must have been
carried on gt approximately the same rate as in 1928, Although no
other wine in‘this district reported having produced any lode gold
in 1999, it:was learned that prospecting was in progress at the old
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X _-__m:mne. “Fhis work consisted mainly in the digging of sevaral

WmmnchdveWmﬁydMuﬁmum

~immtion. - It is veported that in the course of this-warkisoms ore was
* found that appeared of sufficiently high: gradesto/justifly the: ownet

il usdertaking its development during the winthi.: 4.4"; .1 .

In-the western part of the Kuskokwim' Valley' mwmg
wes done by Henry Oman on quartz lodes that sre said to:carsy
some gold and to have been. traced for several hundred feet. X
company known as the Golden Butte Mines {Inc.): imrepnrhd to
havé been formed to develop this property.

‘Interest in the development of quartz lodes was ruiwd in the
Valdez and near-by parts.of the Prince William Sound region by tlie
entryof several new companies to undertake the operation of some
of the old properties and by the finding of several new-occurrences
of ore. In addition to the prospecting and davalopnmt work being
carried on by the Solar Development Co. on certain i r. deposits
on Kaight Island, the taking of the old Granite 0 the Port
Wells district, by a company known as the Port: Wﬂla Granite
Mines was probably the most noteworthy mining even$.in this dis-
trict. © A crew of more than 20 men were emplayed during most of
the open season in mstallmg & hydroelectric plant, erecting new
buildimgs, and : putting in the necessary equipment for extensive
underground developments. This preliminary work wasnesrly com-
pléted before the end of the year, so that'the mine should Teturn fo
the list of producers in 1930. - On Mineral Creek; at the Little Giant
niine, loperated by William - Quitsch, . a little -ore was mined and
milled:  Some excellent ore was disclosed by Devennéy& Dolan in
the’ cofirse of prospecting their property on Mineral: Creek. The
ore:is‘vomposed largely of galena but carries considerable gold zlso.
Development work was also reported to have been dene on the
Ramsay-Rutherford property, near Vaidez Glacier; at the Mayfield
property, near Shoup Bay; and at a prospect nt Portage Bay
Prospécting for gold lodes was continned in-the ’I&ekalrmagmn, bt
noragorthnsbammcelwdaamthemﬂta The
resmilts of the season’s work throughoust the Valdez regnn have been
such as to give good promise oianemﬁreﬂﬂ»mcm mlmlung
nchvztus there in 1930. :

ting -for gold lodes was also contmued at w places
t!n'oughout the Tezritory, though at none of them, 8o faras know,
mm ore produged. In the Copper Biver region seversl prosipects
weré ynder development in the Kotsina~Chitina area. Qm the prop-
ert]!@the Nabesns Mining Corporation, under the manageroent- of
Carl Whitham, prospecting by shafts and drifts was contisned in
1999, #nd ﬁbho company proposes to undnrtnlm.& wmn

1k
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denlnpmem program in 1980, with the aim 1 of putting the mine on
* s producing basis in 1981. In the McKinley Lake district the Lucky
“Btrike Co, rebuilt several of the buildings that were .destroyed by
fite' i1 1098 ind - dbntinned driving the crosscut, whith'is now esti-
mabed ‘to-have s lerigth of 320 feet but whose breast is i1l 470 feot
from' the veiik that the owners are seeking. In the Chandalar region
no work was reported to have been done on the gold-lode’properties
during the year, but the owners stated that they planned to' freight

s i & 'L-ctump mil during the winter of 1929-30 and to eérect it
£ 1980. 'In the hills west of the Chalitna River, between Ruth
S dnd  Bldridge Glaciers, Roy and Elmer Boedeker report finding

 sevuril dedges of mineralized rock carrying considerable gold. ‘The
' i m are From 10 inches to 2 feet wide, trend southeast, and ‘sténd

T “in- & cottntry rock of slate and graywacke. The colintry
N i&&:ﬁ\mwly diffieult of access, so that the prospectors ran out of
5  and could not spend much time in their examinations. The
e m}'a of the specimens they brought out showed so high &'tenor in
é'ald l:}mt they plan-to return in 1930 and carry on more extensive
Sadi 3¢ No work was done at the Mint Rnby Silver mine
A an.rmg ‘the - ym.r, but some prospecting was done ‘in its general
A Tittle prwpechng was done on the Garnet clnm, sear Flat, in
Fest tﬁ&iditamd region, and a narrow stringer of gold-bearing quartz
_qud. In Seward Peninsula further development work was
" earvied on k¥-the Hed & Strand mine, north of Nome, but tio reports
. hiawe-beh Teceived as to the work wcomphshed, A little search for
gold lodes wes varried on at a few other points in Seward Peninsuls,
. . bub sppears not to have disclosed workable deposits. Rumors were
sfioat that steps might be taken shortly to reopen the old Big Hurrah
_minéin the Solomon dJstnct but so far as learned nothing was done
ﬂwﬁr effect this purpose.
“JAmticuneément has been made in the newspa.pers of & discovery of
* rieklesds of gold-bearing quartz on Popof Island, in southwestern
*  Alsska. In-addition to the gold the ore is said to contain sulphides
- of lead and zint. In the period from 1890 to 1905 several millien
dollare in-gold was recovered from mines on Unga Island, which
Hes not more than'a few miles west of Popof Island; so that there
* i good likelihood of the geology of parts of the two islands: being

- -ghwilar. Furthermore, in the past considerable gold has been won

from the beach placers on Popof Island, which confirms the belief
thet' mineralization has occurred there. - No -detailed information

3'fnd has been réceived, so-that fuller dats:regarding
'MMMh«hon,mmllsstheresultsofrta‘uphhhon
wﬂlbazwmrdtow:thmtemt.

T
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- unux. CONDITIONS

Placer minigg in Alaska in 1929 returned gold worth about thretn

g quarters of & million dollars more than the amount proguead, in 1928,

and on the whole the mdust.r;y seemed £o be in a flourishing. condmpp,
for still further-increase in the near future. .

‘The annual preduction of placer gold and oertam qther d;ta. m-
htmg. to Alaska’s gold productiop are graphically represented in
Figure 2. From this diagram may be traced the changes that have
takep. place in the industry. Thus in no year from the
of the industry in 1880 to 1898 did the production of placer gold
amount to as much as $1,000,000, and the average during that period
was Jgss than $280,000. In 1899 there was a sudden i increase, mark-
ing the discoveries of Nome, and some of the camps in the upper
Yukon Valley, which were soon followed by the discoyery of Fair-

_bmkpxnnd many of the other camps of the interior, regnlting in

golden, period that lasted through 1916 during whicly the annugl
yigld of placer gold averaged more tha.n $10,000,000 snd in 1906
rmhad the peak of nearly $19,000,000. In 1918, after the entq of
the United States into the World War, placer productqon dropped
to about $5,000,000, and in the 11 years since that time it has fluc-
tustedibetween: that amount and $3,000,000; in 1929 it was $4,117,000,
.; Thetincreased production of placer gold in 1929 is to be attributed
to theggenerally favorable weather conditions that prevailed in most
of the placer districts of the Territory and to the realization upon
the: ppeparatory work that had heen in progress through the pre-
ending year. The success of so many of the placer operations de~
pendsiupon an adequate supply of water that weather.conditions
which-gfford abundant rainfall are regarded by the placer miner as
especially fortunate. During the open season of, 1928 sthronghout
most of the interior of Alaska, in which many of the. piscer esmps
gre, sitpated, the xainfall was especially. good, sp:that the’ streams
were maintained st a high stage. The times of brealzup of the
gtreang in the sprhlg and freem—up in the fall were norngal.
'l}hewly cpssation of work in the fall of 1928 by one of the ,m-ge_

- yining: pompanm on Seward Penipsula, caused by advgm weather

conditigns in 1827, which prevented the company from: preparing

enough. ground in advance to keep its dredges. runnmg 18k in 1028,

was indirectly the cause of the rather large increase in the produc-

tion in:1029, becamse the company began work that year.with. large:

areas of ground that had been well prepared for dredging. :Itrwas
therefage able to keep its dredges at work with less mtamptaon

and drive them at fuller capacity: throughout the. opem.aainm ki

i
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In accounting for the increased production of placer gold the fact
must noé be overlooked that some of the increase must be attributed
to the several years of preparatory work that had been dome in
developing the extensive project of the Fairbanks Exploration Co.,
in -the-Fairbanks . district. Although this project began to )neld
somie gold: in' 1028it really had its first full season of mining in
1929, -and even: during part of that season two of its five dredges
were in course of construction. There is therefore every reason to
believe that an even greater output from this enterprise will be
reached with no additional equipment in 1930.

"‘There appeéars to be some revival of interest in prospecting, though-

there:are still only a few prospectors of the old-fashioned type in
the-hills... Many-of the former prospectors who were the builders
of the mining business in Alaska have grown too old to accomplish
much, and many. of the younger generation that might follow. in
thei# footsteps prefer the higher wages, lighter physieal labors, and
social attractions of the town to the lure of the hills, There seems
to be an increasing interest among capitalists in the mining develop-

- ment of the Territory, and doubtless as they hold out incentives for

finding 'workabile: properties they will discover men ready and will-
ing to undertake: the quest. Anyone who remembers the difficulties
of 'the early days and sees the present enormously better facilities,
however, has little sympathy with the laments that are often heard
as'to the difictlties of carrying on prospecting work in remote tracta.
It sometimes seéms as if we had become so tied to automobiles, rail-
roads, and wagon roads that we forget that the bulk of the placer gold
of Alasks wus produced practically without dependence on these
facilities. It is believed that there are still large tracts of Alaska
that have not yet been thoroughly prospected or adequately exar-
inedi:for large:scale placer operations. Most of these areas do not
appear to give promise of holding bonanza deposits that can be won
cheaply. There are, however, extensive areas in which, it is confi-

. dently believed, large, well-organized, and well-managed companies

will find placers that can be mined profitably for many years. At
the present time, it must be admitted, wages appear to be relatively
higher and costs lower in the States than in Alaska, so that the wages
‘obtainable offer no keen inducement for a new generation of pros-

pectors to come to Alaska and take part in the search for new

This condition, however, is not regarded as permanent, and

‘when conditions change active prospecting will be renewed in the

Territory,. for the opportunities that await the earnest worker still
seem 'to b very great. -

e !@_
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"’Iﬁ! description already given s to‘the miethods mﬂhrm
and 'ﬁmerpreﬁng the information' that forms the basis &f this report
indicates that it'is more difficult to obtain scowrate facks yeg)
the productiof of placer gold than regarding any of th
This'ls due to the great number of small pmdmu,mm widaly
_scattéred and meny of whom are in the most/Hé parts of the
“Territory. The gold they produce frequently passes through many
Hands before it finally reaches & mint or assay office, so that o single
lot is difficult to trace. It may appear in the reporta:of the indi-
. ‘vidusl and then lose its identity by being tumped witlh(other. gold
by the storekeeper who took it in exchange for supplies, and stilk
further consolidated by the bank, pethaps in some ‘distint. distriot;
to which it was sent by the. merchmt, and its course perhaps still
further obscured by being shipped to:another bank before being
turned in to the mint. Every reasonable effort: has bpen: made to
check the information from different sources and to adjust discrep-
ancies so far as possible. ‘As a result it is believed that the figures
given for the total placer production are in accord with the aetual
facts. The disteibution of this total among the differént districts,
however, is epen to much mere serious errors, as gold produced in
one district, unless reported totheGeolngzedSmaybytboong:ml
producer, may be credited to some other;district throngh which it

passed in the course of trade. In spite of the. possibility of some

error in the distribution of placer gold among the different: districts,
the following table has been prepared to show the:eomparative
standing of the different districts as:sccurstely as pessible. The
lamgeat amount .came from the Yukon Basin, snd the pext largeet
fiom Seward Peninsula. Placer mining in each of the main regions
will be discussed: in some deteil in the following pages, and the
mot‘enotableerentuof theymrwﬂlb&merdsd,foreu&m

vaqumpmumuwm&@
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gh mtbmsbem Alaska. is rich in gold lodes;; lta,pheem are
re!"“v;ly.small extent and yield only s little: gald, because
‘most of the region the topography is mountsinous, with
slopes leading down from' the crests of the. ridges:to the
acean waters or:to, the valley floors and affording. Little o 0 lodg-
m& for, clet.ntql material. Furthermore, so much of the region
was occupied in the recent past by glaciers that there is an almost
omplet,e lack of deposlts produced through the long-continued sort-
_ing; action that is o essential for the formation of. rieh placers,
:ﬁﬁm ‘along the coast there are almost no beaches where concentra-
_ tion has long been effective. In the lowlands along the larger
streams, in some of which great amounts of detrital material have
~ bedn dumpéd by past geologic processes, sorting action such as is
* . cbndueivk to the formation of rich placers has been relatively slight,
. and much of the material handled by the streams has not been sub-
5 jectwd to weathering and similar processes, which unlock the mineral
- | grains-of different kinds and thus promote separation 'thl'ongh phiys-
14 differentes; “There is therefore small likelihood ‘that. gouth-
. esstern’Alasis ad & whole holds much promise ‘as a ‘placer region,
" ‘though in w few places where special geologic condihons premuI- i
therd Is % ‘prospect of finding placers of local value.
M“—*Bham mf*vthb table on page 26, the entire placet pMdncbm
dstern Alasks in 1929 was worth only $10,000, or ap-
s _pwm same as in 1928, As in 1928 it came primipully from
- camps ih the Porcipine River and Yakataga districts. The chief
" work in the Porcupine River district was done on‘the ‘property of
' thePorcupine Mining Co., which embraces some 65 claims. ‘A crew of
' 8B<tnem are reported to have beei employed during the ‘open-season
- inbuilding flumes and otherwise making the ground ready for hy-
- = draulic'mising. Most of the preliminary work is néw reported to
""" have boen completed, so that productive mining ean son be under-
% takenand carried on continuously through the open seasén. At four
_ - or fivé'smill camps, having a total population of eight or ten men,
%% there was some prospecting and development wotk during the year,
| butthé axiount of gold recovered by them was small. These small
. eamps were reported to be situated on 'Nugget Cresl; on the Kle-
hini Flats, near the mouth of the Porcupine River, and on Marble
Inth&Yaknts.pdmtnet the placers are all of the beach type,
oeehningmuhnstnteh of coast where sorting by the otean is efféc-
< tive.: Th4ir 7 pesition exposes the workings to the wavés of the
Pamﬁe,mﬁnhaxo@t under favorable weather eondiuomthsy can
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i mi’i!e mined, and even then the use of extensive mw!lamoal a,pph-

ances is precluded. Asa result only two or three small eamps of two
mier or so esch’are engaged in mining, and though the amount of
gold they préditce is small, relatively to the size and expense of the
operations it is‘large. Lﬁmngonthsooasthnabwnmmedonut
about the same scale as in 1929 for several years.

The onlyotherpheamsoutheustemAhsh a.twhmhaomepraduc-
tion ‘of placer gold was reported in 1929 was on Montana Creek, a
tributary of the Eagle River, s short distance north of Juneau. Two
men were emplayed at this place, but most of their time was spent
in prospecting and preparatory wark, so that they produced only a
little gold. - -

OOFPER RIVER REGION

In the Copper River Valley there are four principsl sreas that
yield. placer gold, though there are a few small camps widely scat-
teredthmughoutthe nverbasm. These pnnclpu.l areas, named in
Tlekal districts. A.swﬂ.lbennt.ed from the table on page 26, the yalue
of thg placer gold produced from the Copper River districts in 1929

,000, or nearly $27.000 less than in 1928. In the Nizina dis.
tnqt,}he bul]nof the placer gold came from the properties of the
Chititu Mines, on Chitity and Rex Creeks, and the Nicolai. Placer
Mines; on Dan Greek. At both these properties there was s slight

falling off in.production from that of 1928. Some difficulty was

ced .and some damage was done by high water during the

.maan. About 30 men were employed at these two properties, and

there were a few. others engaged in prospecting work on their own
spooqgt elsewhem in the distriet. :

In the Chistochina district the Slate Creek Mining Co. on Slate
Creek was the only operator that reported any noteworthy production
and was the only one in this district that did more than prospect-
ing work. The production from this camp was somewhat Jess in 1929
thap ip 1928, In the Nelchina district all the mining wss done by a
few small camps consisting of only two or three men esoh, and the
total production amounted to only a few thousand dollsrs. In the
Piekel district one property on Fourth of July Creek reported having
talmn out a little gold in the ‘course of its development mh

COOK INLET-S8USITNA REGION

hﬂ;eCokunletSnmtnnregon,lsthnttemmumdmthm
rcpprt.me included the placer camps in Kenai Peninsuls and adja-
cent eghntry, the Yentna-Cache Creek district, and the Valdez Creek
districty near the head of the Susitna River. In the. pnt. many of

e
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these camps have been highly productive, though lately their out-
put of gold has decreased, and only a few score miners sre now at

- work where formerly there were hundreds. Owing to generally

favorable conditions in 1929 the output of placer gold from this
region showed an increase of about $25,000 above thaf reported in
1928 and mnppronmately $98,000.

"-In the Yentna-Cache Creek district there was considerable revival

of: 'prospecting, and new localities that appear to afford workable

placers were found. Equipment of these properties, howmr, will
be undertaken during the good period for freighting in the winter,
#0. that it will be 1930 before some of them become productiva.
Heavy rains in the fall caused a freshet that is said to.have been

- the: greatest that has visited the Cache Creek district in years, and
it eaused many operators to cease their operations some three weeks

& . earlier than usual. This high water was particularly disastrous on
' Cache, Falls, and Dollar Creeks and badly damaged ‘the hydraulic

_plants and pipes on them. Altogether some 19 separate camps em-
- ploying & total of 39 men are reported to have been active in the

! : -district.in 1929. By far the largest operation was that of J. C. Mur-
~ ray; who was hydraulicking benches on Cache and Nugget Creeks.

Two other small outfits did some mining on Cache Creek and one
on-upper Cache Creek. On Falls Creek, a tributary of Cache Creek,
H. W.: Nagley and associates did considerable work, and on Thunder
Creek, also 8 tributary of Cache Creek, one small camp ‘was reported.
A new pay streak was reported to have been found in the creek bed

‘. on Dollar Credk, and that property, which has remsined idle for

i»
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- ' several years, will probably be operated in 1930 by & crew of at least
- five'men.

. @n Peters Creek two camps,mnmsﬁngofomortwomenmh,
were engéged in placer mining. Mining camps of one to three men
enchywere reported as active on Bird, Poorman, Willow; and Long
kaﬁ,whmh are tributary to Peters Creek. North of Peters Creek,
in the-valley of the Tokichitna River, some prospecting and develop-
ment work: was reported to be in progress, but no specific informa-
tion is available as to the amount of gold obtained, though it was
probably small. Southwest of the Yentna River, in the Kahiltna
Valley and the Fairview district, there were only two or three small
camps, consisting of one or two men each, and the production was

‘Tittls more than was recovered in the course of panning. This Fair-

vidw district has been very inaccessible, but it is now reached by
trail from the Yentna River, and cable croasings have been installed
acroes four of the dangerous streams between Cache Creek and Fair-
view Mm
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uﬂphmmmpsdnﬁalﬁnmhmnmxﬁmntmd
_ﬂymmmtyof Hope, Sunrise, and-Girdwood: | All of these
- a¥e:amall opersdions, the largest yielding only a-few thoussnd ‘dol-
lars annually apnd some of them only & few hundred dellars.: In the
yicinity of Hope the only praductive mining reported ssse o claims
worked by Charles Harper and aseociates on the Resurgsetion River,
which flows inte Turnagain Arm nearthetown.! The greund worlied
ligs & few milés south of Hope and is'part of the property formerly
known as the Sti. Louis claims: The placer is mined by hydraulick.
ing with water that is brought dowm by flume and ditch from &
point some distance up the Resurrection River. ' Two or three nozzles
were wsed for driving the pay gravel into.thé boxes and for stacking
the tailings.. thylugabouldmamiomdinthaduponmud
leriouly interfere with miping,

- Near Sunrise mining was carried on. bymght or nmam.n campl.
Oh&tmﬂeﬁmk,nenratmme, a small amount of plager gold. was
produged by two small camps, the northern one of which was worked
mainly by prospecting methods and the southern one by -means of &
hydraglic plant. | /On Canyon Cresk, which joins East Forkite:form
the Sixmile River, the largest. camp, was that of Plowman; Tolsen,
Miller; & Davies, 'who were working groiind that had -been' leased
fyom the Canyoen Creek Development Co. = Farther up Casiyon Creels,
onthsclmmsfomerlyownﬂdbyWﬁsun,xtmmpwﬁadthlti

reamp wag-established by Oscar Dahl. . About 10 miles above
{1dege ecamp .ol Cinyon Creek Michaalsen and others were hy~
duuhdnng gravals: at the head of Blue Gulch. Onlyone group
of mipers were mining' on Liynx: Creek,which is.a tributary of East
Fork. North of Turnagain Arm, in the valley of Crow Creek;/s
tributary of Glacier Creely, abput: 5 miles northeast of Girdwead,
gome placer gold was recovered: at the Halmgren propesty. :Near
@irdweod, on Qalifornia Creek, Dawson and associates ware ang;gn&

in prospecting sndt preparatory work required in‘openingiip a
o.'l plaoér ground $hat will probably be mined ik 1880 Mmha'
-year this group cleared a considerable tract of lowland thit is to. be
mined, constructbds dam about 8,000 feet above the bridge en Crow

- Qpeek, and built the necessary buildings, which incladens sswmill.
"ﬂh&hyd:auho pipe and other required eqmpmmﬁ mll pﬁﬁlﬂlb‘ ‘not
be shipped in nntili 1930. - : APy

In the Valdes Creek region, which lies some Bﬁnﬂmmﬁbnﬁ
Anchomge, near the head of the Susitna River and.sbout 40 miles

ingalm aix' line east:df the main line of the. Aldske Railroad, prodpset-
ing:doddoth lodesand placers has been going on for many jears.

Althougl no new finds were reported to have been mad-m 1929,

A
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: t,hqnturqs,bnt.hafawPhoaropentamwhowmmthoMup-
P %gqtq hqvcbee;;eapemally aahm‘aetqq,and phnsm formulated
“ = for a much mare extended program of mining in 1980. The supply
of watgr m&bmyia.nt through the open season, and. a8 & ;pesult the
ontput,from. that. district was larger than it has been during recent
Iargest amount of gold came from hydraulin operations
; msin stream and from some of the bench ground, especially
. . 'on.the ]sft bapk of Valdez Creek. Some of this ground.was also
" worked by drift.mining,. -Some gold was also recovered;from the
L plmm:s an Lucky Creek, a- tributary of Valdez Creek. Twelve men
Bidhs SppeAT, tn be the total number of miners engaged in productive, work
. in the . Valdes (reek. district during the year. Considerable agita-
- . " tion has been: started to induce the Alaska Road Comsission. %o
i epnstnwt a8 road into the district from Cantwell, on the Alasks
) ‘oad, and several’ petitions to further this ohject hisve been
_ gireulated;;, Such s road would doubtless be of .great service:.in
opamng’upﬂuseountry,whichcanbereaeheddumngtbemmmor ,
. time only over a trail that makes haulage charges almost prohibitive.
- A ‘small’ amount of placer gold was recovered ‘from ‘Grubstake
Guleh, in the Willow Creek district. A very small amount was also
- recoveted from beach placers on Kodiak Island. This may be signifi-
cant ‘88 marking the renewal of prospecting of these heaches, whmh
ln ﬁw est have yielded considerable gold. _

YUKON RRGION

The Yhﬁt}n Val.ley embraces a t.remendou.s extent of territory, &nd
scattered through it from one end to the other are many pllmr-gpld
campe: In‘the past gold has been reported from almost every ;
in thé entire basin, though the quantities in some haye been 50 ‘&

8480 56 '0f 1o possible commercial interest. For conveniencs of ‘de-
saription in- &ﬂa report all the prducing placer camps in this vﬂt !
ped into 18 more or less distinct tracts that are
hierocailed districts: It should be noted that the botiidaries 8t these
distriets are by We teans well defined and' do not Hecessarily corre-
x.  spond with any 0f ‘the legal subdivigions such as the prééincts of
T recording districte: 'Fii' the main the names here given to'these dis-
tpaﬁ M been chosen from some of the more prominent features
. inthém. The main purpose of this grouping is to com-

m aroas having in gereral similer interests and similar conditions

initoseparate those that are dissimilar, This results i in thro .

some large tracts together and in splitting up sorie other wmg

the Yukon Valley into a number of small districts. In

the boundaried 9f the different districts almost overlap; in okﬁers the

bohnm‘ﬁ&ii‘ ﬂ:stnct lie far from those of its neunﬁ Beighbor.

& ;:.:‘.‘r 5
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ontjut.of placer gol‘d!r&m all the campshtha‘ﬂhm
L'Vlllﬁy in 1928 ‘was worth $2,058/000, ‘an inerease of more than
'$180/800 ‘over-the corresponding’ figure: for 1928. The ‘increase is
‘latgely attributable to the extensive dredging work on'the meerty
of the Fairbadks Exploration Co,, in the Fairbanks district, bt was
<in no:small measure due to the genemlly favorable ‘weather condi-
‘tions’and fairly abundant water supply in 1929. In the following
tablethe districts are arranged in order of their placer production
in‘ 1999, and for comparison the production from the same districts
in'1998 is given. The total is believed to be correct as: md, but the
distribution of this total among the districts is open to sopme uneer-
tainty, owing to the great number of small producers, their wide
‘distribution, and the failure of some of them to supply the mnhnl
information. However, every ‘precaution has been taken to guard
aguindt errors and to keep the estimatés in accord with all the tmnI-
cbleﬁcta,sothnttheﬁgumatatedmregardedforlﬁpmhﬁﬂ
pn!pﬁes as accurate.

o igmﬂ of placer.gold produced m Yuhon Baqin, 1929 and 1988,_. bu districts

- ~— i

) R O— “m

e —— i 'ﬁ.’g
8, 90 || Kantikhng snd Bonnifieid. . 0| I
151,000 || Chisans. ... .ooooernnnens |& lﬂ.%
i Repert s G 1| 80| 7
8,900 _ am L, 50

" In the foregoing table two small districts, the Ihdm-dson and
r, have been grouped with the near-by larger districts;

pks and Koynkuk, respectively, and two other small districts,
tlahns and Bonnifield, haye been combined. Thesé combina-
Bave, been made prmt:lp;lly to svoid disclosing. gonfidential
formstion regarding individnal produgtion from someof the small
1 w!narethnbulkofthephmrgoldhuo&msfmmonlyone
mines. - None of these small digtricts produced g8 much as

' some of them only a few thovsand dollars, i, The. com-
ns c?s t at ha.v9 been made do not affect the relative. m of

thﬂ Isrger distrigts.to which the smaller ones have been added.

. The region admﬁ to Fairbapks has long been and.still js: the
pln cer district in interior Alasks. The greatest amount, of
ﬁlgwq:ld was produced by the dredges of the Fairbanks Ezplaration
Co., an“hﬂ Chatamks River and Goldstream; the Fairbanks Gold

g Co., on Fairbanks Creek; theTmnaVuﬂeyGﬂdDmdg

Ltd.), on Fish Creek; and the Ghnth&mﬁddm% :
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on Chatham Creek, a tributary of Cleary Creek. Considerable placer:
gold was also recovered.by hydraulic or open-cut methods, and &
little by drift mining. The placer gold recovered by othér methods
than dredging wame principally from Ester, Pedro, Demé, and Big -
Chena Creeks, the upper Chatanika River, and their - tributaries.
Several thousand: dollars’ worth of placer gold, in addition to'that
produced by the-dredges, came from placers on Fairbanks and Fish
Creeks. There were also smaller camps in the valleys of several of
the other streams; whose production, though individually only & few
hundred or a few thousand dollars, yet in the aggregate swelled the
total production for the district.

- By far the most noteworthy mining feature of the thmks dis-
triet was the work accomplished on the extensive project.of the Fair-
banks Exploration Co., embracing the dredging of extensive tracts
on Goldstream and Cleary Creeks and the Chataniks: River; as well
a8 ditch maintenance and operation from water supplies as far dis-

_ tant as Faith Creek, near the head of the Chatanika. The actual

mining operations on this project began in 1928 with the construction
of three dredges, the last of which was not completed until Septem-
ber. Two of these dredges were built during the winter and one
during the summer. ' The experience gained in the assembly of these
dredges led the company to conclude that the work. could be done
more economically during the summer, and as a consequence the two
dredges that were assembled in 1929 were both built during the
summer but net' completed early enough to have much more than trial
runs during that year. All five of the dredges, however, have now
been broken in and should be in excellent condition to put in a full

~ season’s work in 1930. One of the two new dredges was built in the

LR 2

L
S
-~

Wagner pit, in Goldstream Valley a short distance above Fox, and
the: other was built on Cleary Creek a short distance below the old
town of Cleary and just downstream from the point where the large
siphon crosses the creek. In addition to the productive Wwork. on this
property there 'was necessarily a great deal of preparatory work that
was in progress. In order to prepare the ground whith is to be
dredged in 1930, extensive equipment for cold-water thawing had to
be installed, and scores of miles of pipe required in this work main-

tained and operated. The long main ditch and even the shorter lower

ones had to receive constant attention, as is necessary with. any new
construction of this sort. The general work of buildingthese ditches
had been so well done that no unusual difficulty in their maintenanes
was experiencedl, though in a few places where they crogsed fromen
ground some breaks occurred which, though troublesbme;: were
quickly repairéd. - The whole development of this projeetihas beent
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ﬂymd, clmfullyapknnad, and’ efficiently conducted,
tleiof: nluubcees has been: leittm:hune&, shd it is s illominat-:

: ﬂ plewof sound modern mining practice.

Inﬂ:oﬂl—ﬁmddmt:mtmtofFurbmh,h&ethha&ch-

ardsen: district,*from the principal settlement in it, and including

ﬁwd‘lcampkmwn as Tenderfoot, the Big-Delte gnd Jarvis Creek.
aen, South of the Tanana, and parts ef the Goodpaster and Salcha
Valleys, to the northeast and northwést, about 25 men: were doing
s Htthe placer-gold mining or prosped:ing. The.-output: of this en-
tird district amounted to only e few thousand doliars in‘gold. Four
small camps on Tenderfoot Creek employed a total of faur men dur-
ing'the season. Two small camps of two. men esch worked on Demo-
erat Oreek, a tributary of Banner Cresk, and one-prospector was
reported to hsvertaken out e little goldonBunkew%@k,nlaoa

tributery of Bantier Creek. ' No details are available mmrdmg the
placeriinining operations on the other creeks here inclisded~in, the
Richardsoh distriet, and practically all of them were canly develop~
ment ‘weork. - Thvthe vicinity of the Jarvis Creek Basin, haweyer, pros-
pectorwere at. work on Savage Creek and on McCumber Creek arid:
its-tributary, Morning Star, and are said-to have taken out.a small
amourilt of gold. . On Rainy Creek and/its tributaries, which in tura
mlerﬁxtuy to!Big Delta: Creek, two:men did some work on four
insibut so faras reported this cmnm’at} of little. mom than pm
oting and preliminary development. by .

Plode mining’ in the Iditarod regiom: was: camed mt"m 1999 ﬂ
pﬁt&qﬂy the same rate asin 1928, and both years-mnnk apespecially
high pseduction.  The large uutput was 'due to the extremely favor-
alle-wiither whereby there was an abundance of water for sluicing
and other mining purposes. The bulk of the gold recovered was

-ffmed’by-the dredges of the J. E. Riley Investment. Co, and the North
- Aowgrfean Dredge: Co., the former situsted on Otter Cresk abont 2

miles fpem Flat, and t.helaburd.lggmgonthenteufhoidtown

. ofFlag  Inwddition to the dredge at/Flat; four-other oistfits were

mimingon Flat Cresk. The largest of these was the hydeaslic plant

.- of Strandberg & Son, near the head;of the creck.’ The’largesi

hEpdraufic and open-cut placer mmmgii the distwict waathst of the

‘Chitken Creek Mining Co., under the management-of Willisxa Duffy,

whao employed -about 20 men. Several camps were maistdined on

~ WillowCreek, the'largest of ‘which were these of Manley and of
Hlfdﬁ;i:&bu ' Two placer camps were hydraulicking on Otter

e, e hrg@atwlnch was that of Peter Miscovich, and the other
wasthill.of Martiti' W. Roslund. 'T'wo.or. three camps on other creeks
mmsﬁmm district, inchuding thiose ot Olsen &ﬁugm Happy

h "?,_"( SR
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Creels, Sakow & Co., Frank Lusher, and Frank Salen, are reported

1o have produced some placer gold during the seasom. Throughout
the district thiers was a feeling of satisfaction with the mining
results achieved in 1920 and a conviction that if the water supply
was a8 good in 1980 an equal or even grestertmtputwmﬂd
mlmhmaed. .

' Reports from the Innoko district indicate that placer mining there
in 1099 yielded considerably more gold than in 1928. A considerable
part of thig output came from the four dredges that were mining on
streams in the district—two on Ganes Creek and one esch on Yankee
and Little Creeks. The Little Creek dredge and thé one near the
head of Ganes Creek were run for only a short part of the season.
The ¢ompany mining with the dredge on Little' Creek, however,
earried on extensive cold-water thawing operations so as to prepare
the ground for further dredging in 1930. Altogether about 75 men
were mining in the district in 1929. In addition to the dredges,
there ‘were several camps mining on Little and Ganes Creeks, thres
camps on Ophir and Cripple Creeks, and one each on Anvil and Spruce

" Creeks and Victor Gulch, as well as one camp in the Tolstoi district,

which in this report is conaidered part of the Innoko district. Mout.
of the larger plants in the Innoko district other than the dredges
ussd various forms of dragline scrapers or hydraulic methods. Near
the lower end of Ganes Creek two prospectors have forséveral years
been dbing some extensive testing with a drill, in an attémpt to deter-
mine whether that tract is suitable for dredging. No decision in this
matter has yet been reached, but current reports indicate that the
ground tested in 1929 was somewhat better than had been found
heretofore.
‘Inithe Toiovana district, which in this report as well as in the
« volumes of the series has been extended to inelude Nome
Creek, a tributary of Beaver Creek, there was a falling off in placer-
gold preduction in 1929 of over $30,000 from thst of ‘1928, This
décresse is attributed to the fact that whereas most 6f the placer
camps of interior Alaska had a plentiful rainfall in 1929, the Tolo-
vmdsmumstohavermvedverylitﬂemm,&ndasaresult
very little water was available for use in mining. ' The greater part
of ‘the placer gold produced in the Tolovana distriét Was mined by

' tmdredge of the Nome Creek Dredgmg Co., under the management

of :8Baim Godfrey This dredge is reported to have handled much
morg gravel in 1920 than in 1928, but the average tenor was lower,
50 that not quite as much gold wasproduoed 8s in the earlier year.
The difficulty and cost of bringing wood to the dredge for fuel has

" led thé:owners to plan to install Diesel engines on it ‘néxt season.

Exclusivs of the. gold mined by this dredge, about hal# ¢ the plwer
pld produced by mines in the Tolovana district comes from dnft
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mings, which argworked mainly duging the winter and the pay dirt
sluiced during the summer, and the other half comes from hydraulie
or;open-cut mings. Most of the larger producing mines are on Liv-
engaad Creek and its tributeries, Lillian, Ruth, and Amy:- Creeks.
Seme placer gold was also recovered from the Tolovana River and
its tributaries east of Livengood Creek. Among these tributary
straatns the mosh. productive were Olive and Ester Creeks, which
join the Tolovans from the north, and Wilbur Creek, -which enters
it from the sonth,

The produetion of placer gold from the Circle dwtnct iin 1929 was
almpost; $30,000 mare than in 1928, although this was considerably
less than in thg preceding years when the dredge of the Bﬂrry Dredg-
ing Cpo. was in operation and there were many more miners in the
region. From.all accounts the water supply was unususlly large,
so thet there was an abundance for mining. The largest mining
operatijons in the district were those of the Berry Holding Co., on
Eagle Creek, and of the C. J. Berry Dredging Co. and J. A. Andar-
son, o8 Mastodon Creek. In addition to these the hydraulic plants
of Knutson & Larson, on Deadwood Creek, and of Langlow & E.
Larsen, on Switch Creek, a tributary of Deadwood Creek, produced
considgrable placer gold. There were also eight or ten small camps
on-Bopanza, Miller, North Fork, Harrison, and Independence Creeks;
where ithe ground was worked mainly by open-cut methods and the
production from few if any of the individual claims exceeded &
thousand dollars. - No noteworthy new. discoveries were meported to
have bgen made durmg the year, but there was a general undercurrent
of ept:!lmsm that seemed encouraging. This spirit seems to have been
fostered in part by the highway from Fairbanks to Circle, which
now makes the district much more accessible, as it joins the formerly
ressotetown of Circle w:th Fairbanks by less than a day’s automObllo
travel.

The #alue of fhe- placer gold produoad in the Hot Springs dmm
in 1929 was about the same as in 1928, though the source of the gold
differed considerably in the two years. For instance, in' 1928 the
gold came largely. from the dredge of the American Creek Dradg.
ing Co, on American Creek, and the production from mines of other
kinds was rather:small, whereas in 1929 the conditions: were re-
versed. . The legsenad production from the dredge was by no means
to be attributed to the exhaustion of the available ground but-wss
due rather to difficulties of management whereby during a large part
of the affective epen season internal controversies as to thebest plan
to be fpllowed tied up or hampered progress. Perhaps. the most
notewosghy news. relating to the Hot Springs district was thét an
English company, which late in 1928 acquired options onlarge tracts

FLEE B
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inthe vicinity of Sullivan Creek after carrying on an extensive drill-
ing program to prove up the gold and tin content of the tract,
decided that the tenor was not high enough to warrant further work
and sbandoned the enterprise. In the vicinity of Tofty the largest
operations were those of Bock & Hansén and of Tillison &
L’'Heureux. In the Eureka Creek section of the Hot Springs dis-
trict the largest operation was that of J. R. Frank & Co., on Eureks
Creek, where considerable gold was recovered by hydraulicking.
This company also has extensive holdings on Doric, Seattle, and
Skookum Creeks. In addition to these larger camps there were a
number of others of only one or two men each, which produced
some gold, though the output of most of the mdlndual claims was
valued st not more than a few hundred dollars.

Placer mining in the Fortymile district yielded somewhat less gold
in 1929 than in 1928, but this decrease is in part attributable to the
amount of development work in progress, which curtailed produc-
tion this year but will bring results in 1930, All reports indicate
an especially large volume of water available throughout the Forty-
mile district during most of the summer. In fact, some of the
miners who usually work on the bars of the Fortymile River report
that most of the bars were under water and therefore could not be
mnined during the greater part of the season. About 24 separate
camps, employing a total of about 50 men, were mining in the Forty-
mile district in 1929. During the winter some drift mining is done,
but most of the gold is produced during the summer by open-cut or
hydraulic methods. The largest mine in the district is that of the
Walker Fork Gold Corporation, which is on Walker Fork and
operates s dragline scraper. During the year the Alaska Consoli-
dated Gold Corporation, under the management of Lee Steele, ac-
quired extensive holdings on Dome and Chicken Creeks and plans to
carry on large-scale hydraulic mining. The prineipal other streams
from which placer gold was obtained are the Chicken River, Franklin
Gulchy and Napoleon Creek.

In the Ruby district there was considerable active mining during
1929 which resulted in recovering about two-thirds more gold than
was produced from the same district in 1928. Altogether about 13
cainps, employing from 30 to 35 men, were engaged in this work.
The greatest amount of gold was recovered from placers on Poorman
Creek, where four camps, employing a total of 15 men, were at work.
The next most productive creeks were Flat, Greenstone, and Moose,
but small amounts of gold were recovered from Tamarack, Solomon,
Mekétchum, Bear Pup, and Big Creeks. Although not properly
pertaining to the year covered by this volume, it may be significant
to note that early in 1930 the local papers and some published in
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;_-’:tﬁﬁ @ates aaqumperta of a rich strike having been m&dmnnﬂme
_off th creeks 1840 20 miles below Poorman, and for & time there was
s small stampeds. of miners:into the district. The amount; of gold
that will be taken from this: new strike in 1930 can not.of ceurse.be
dstepmined umtil the end, of the year, but on March-25, 1939, the
Geolegical Survey issued. the followmg statement mdmgl thgse
reported discoveries:

‘!h&wporwdnn@o!mmoduememndlnwaﬂdﬂwo!m
in tbe,BRuby disirict,-have been made in the same general neighborhood where
‘placerdmining operations have been carried om for many years. To Jjudge
from the meager. details avallable the new discoveries seem to, /have dlgelosed

formed under essentially the seme conditions as those | “known

in thé'reglon, Although reports from this eamp of pans of gravel carrylng

many dollars are probably true, it is likely to be ‘several months before any

wedl emtimate of .the production from thig find will' be: avallable.. * * *

From what is known of the Ruby reglon it meems likely thet there pemain

workable placers that have not yet been discovered gnd probsply will repay
tboroqqh and intelligent prospecting.

The; later newspaper reports from this camp have bemma much
less glowing than, those that. were printed soon after the new finds
were first annopneed.

Thwe was & very marked shrinkage in the output of placer, gold
fmm the Koyukuk district in 1920—so great, in fact, that the pro-
ductian appears to have been less than at any time duging the last
80 yeays. Thaprukukdlstnct,asthetermmhereua@gmhrms
8, very. large tract of country and consists of at, least three.gather
widely separated sreas in which placer gold has been mingd.  These

subordinate areas:are the Indian Creek-Hughes tract, in the mntrgl _

part of the Koyukuk Valley; the Hogatza River and vicinity, some

what nerth of Hughes and embracing country north of the. chxkuk
River;and the upper Koyukuk area, which includes that part of the
Koyukuyk Valley lying north and northeast of Bettles and. the
couniry near Wiseman. Mining in the two more southern placer
areas was practically negligible, and the Geological Survey h&ﬂ res
- cpiyed.mo specific information regarding work there. .

. Beparts from the area near the head of the Koyuk& md.lcate
t.hnt. about 20 different camps, employing. about. 40 men, ‘were en-
~ gaged in mining there in 1929. By far the largest amoupy of work
was done on Nolsn, Creek and on the benches near its mouth and Yor
some distance uj Some gold was also recovered from placers

t@e Wxsemnn iver, Lake and California Creeks, tributaries of
Rwar, Smith, Vermont, Porcupine, and Hyrt.le Creeks,
andﬁ,b,ag,Wﬁd River, Some excitement was caused in the lae summer
by thesgmhng on Summit Creek of a small boulder of float quartz

that wqihhemll,y spangled with gold. As the bedrock mw from

e
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wirich this material came may be remote from the place where tlie
bouldex was found, it furnished no justification for move than local
interest. Xt does, however, give further proof of the long-known
fact that in the upper Koyukuk there are many indicdtions of rich
gold .ydmErajiadtion and that diligent search is likely to disclose
mlﬂhhduorplwers. This fact has led to many :attempts to

. prospeat the district more thoroughly, but as it lies in one of the more

remote and inaccessible parts of Alaska the accomplishment of that

purpose will almost certainly be expensive and call for -the per-
sistence and hardihood of the best pioneers. It is reported that
pléns are under consideration for undertaking the prospecting of

 part of this area by using airplanes as the means of transportation
.. - of the-prospectors. The saving of time that could be effected by this

means would be of especially great importance in the success of this
venture, because the open season in this highland region is so short.
In the Eagle district the production of placer gold in 1929 was

.. plightly less than in 1928. There were 10 camps, employing about

71 95 imen, engaged in mining. The largest amounts of gold appear

£

to' have been produced by the July Creek Mining Co. on Fourth of
July Creek and by Froelich, Kummer, Ott & Seheele on Crooked
Creek, but some gold was recovered from Dome, Alder, American;

. Nugget, and Broken Neck Creeks, and the Seventymile River. Ac-

cording to local reports much of the season was spent by the miners
or Crboked and Dome Creeks in dead work, preparing their ground
for more productive development in 1930 and thus curtailing their
production in 1829. It is also said that in 1930 a hydraulic plant will
be installed on Barney Creek and mining will be more active on
Brolten Neck and Fox Creeks. The water supply throughout most

~ of-the Eagle district was large during 1929—in fact, one prospector

reports “ floods unlimited.”

- The Qeological Survey has received very little first-hand informa-
tion: regarding mining developments in the Chisana (locally called
Shtshsona) district. Apparently mining was ‘in progress on not
more than five properties during the year, and only about 12 mein
were employed. The water supply of the district is said to have
been especially good, but in spite of this favorable condifion the
production from the district appears to have been only half as large

- géin 1928, 8 year when the supply was rather small.’ No new dis-

coveries were reported from this district, and the production appears
to-have come from the less accessible patches of ground that were
passed over in the boom days of the camp. The largest amount of
gold recovered from this district in 1829 appears to have eode from
placers on Little Eldorado Creek, owned by Carl' F, Whitham and

I
hily -t

mined under lease by B. J. Lewis. A method of removing the over-
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w through two lengths of sluice boxes with riffles 1s reported
~ to.haye worked especially aahsfactomly in handling the ground of
MeKmnw on Gold Run Creek in this district.

< Jnthe table om page 32 the placer-gold production of the Chan-
dnlmdzstnet has been combined with that from Kegmkuk.. The
amount of gold that comes from the'Chandalar is mugh less than
that #rom the camps in the Koyukuk Valley. So far as reported
practically all the placer gold recovered from the Chandalar dis-
triet in 1929 came from two properties—those of Bart C. Buckley
on’ Ligtle Squaw Creek and of A. L. Newton on Big Creek. At
these properties only about five men were employed. Work at the
propenty on Little Squaw Creek was-mainly of a prospecting char-
acter, ponsisting in crosscutting the valley to determine:the position
and extent of the,old channel, No new developments were reported
to have resulted from the work of the season. ;

. Plager mining in the Bonnifield district was carried on by six or
seven small camps, the largest of which employed five men and was
situated on Grubstake Creek, a tributary of Tatlanika River. Th
smaller camps were on Marguerite, Daniels, Moose, and Gold Run
Creeks: and the Bonnifield River, and produced not more than a
few hundred dollars in gold each. The production from this district
hes been combined in the table on page 32 with that from the
Kantishna district, but it may be stated that the placer gold from
each district was approximastely half of the combined total. In the
‘Baatishna district there were a, number of small camps at work on
severaliof the creeks, notably Eureka, Little Moose, Glen,and Mar-
tin Cregks. None of these ¢camps, however, recovered gold worth as
much a8 $2,000, and most of them osly a few hundred dollars’
worth.. All the ground worked is shallow and is mined by simple
methods.

. Reconds received by the Gealogical Survey regarding placer mining
in the Rampart district indicate that six or eight camps were active
during 1929, and most of these were small 1-man operations that
recovered only a few hundred dellars’ worth of gold. The greatest
amount- of gold was recovered from the placers on Littlg Minook
Creek, where there, were threa camps. iOther camps that reported
producing some gold were two on Hunter Creek, one.on Little
Minook Jr., and:one each on Slate and Quail Creeks. In:the Gold
Hill district, which: lies west of the town of Tanana and in this report
has for convenience been grouped with the Rampart distriet, a little
prospecting was done in 1929 on Grant, Mason, and Moraine Creeks.
Only 3 kttle gold was recovered in the course of this work, but it is
significast as indicating a renewal of mining interest in this district.

Willow Creek was the source of most of the placer gold that was
mined in the Marshall district in 1929. This stream enters the Yukon

L L2
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a few miles upstream from the settlement of Marshall (Fortuna
Ledge post office) and heads in hills composed principally of Upper
Cretaceous sediments and Paleozoic greenstones and related rocks.
Within the hills Willow Creek flows in a narrow-floored valley whose
depodms contain many large boulders that interfere’ mously with
; mmmg Only & few miners or prospectors still remain in the dis-
trict, and consequently the annual work that they accomplish in
tboroughly prospecting this large tract of country is small. Some
pliicer gold was also recovered from the gravel of Montezuma Creek.
About 50 miles northeast of Marshall, in the valley of the Stuyahok
River, a tributary of the Bonasila River, one man is said to have
donie some prospecting during the year, but no report as to the results
has been received by the Geological Survey. '

KUSKOEWIM EEGION

Included in the Kuskokwim region sre four principal districts
where gold placers were mined in 1929. For convenience of deserip-
tion they may be called the Mount McKinley, Georgetown, Tuluk-
sak-Aniak, and Goodnews Bay districts. The Mount McKinley dis-
trict embrs,ces all the eastern part of the Kuskokwim Valley, but the
placer mining in it is more or less localized around McGrath, Ta-
kotna, and Medfra. The Georgetown district is in the centra.l part
of the Kuskokwim Valley, and work there centers more or less closely
around the settlement of Georgetown, on the Kuskokwim, about 45
miles in an air line south of Iditarod. The Tuluksak- A.ma.k district
is named from two rivers that traverse parts of it; the Tuluksak
enters the Kuskokwim from the south about 30 miles ea.st of the set-
tlement of Bethel, and the Aniak enters the Kuskokwim about 50
miles farther upstream, to the east. Goodnews Bay is a small in-
dentation of the coast on the east side of Kuskokwim Bay, about 125
miles in an air line south of Bethel.

The placer-gold production from the Kuskokwim region in 1929
was_ about $50,000 less than in 1928. The falling off was in large
measure due to decreased production from the dredge in the Tuluk-
sak-Aniak district, for apparently there was an increase in the pro-
duction of placer gold by other mining methods. The decreased
dredge production appears to have been due to the closing up of the

" project, for it is reported that that company intends next season to
mine in the Fairhaven district of Sewa.rg Peninsula, as that district
appears to afford an opportunity for much larger operations. No
other dredges were in operation elsewhere in the Kuskokwim region
in 1929. The dredge that for many years has been so productive in
the district near McGrath was again idle, as it was in 1928, and ap-
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y no plaggare now under consjderation for its early regondi-
g. In faoky:it is reported that, some of the machinery fram

:I%-dn;dgehuhenmmovadtobemdmoneofthadndgumm

Inpoke district,..

.Reports rag-rdrmg placer mmmg in the Mount MoKh;lqy district
are extremely meager, and go far as could be learned most of the
work yvas done by several ona or two man camps at widely sepamted
points, most of which, however, are adjacent to McGrath or in the
bills morth of the Kuskokwim farther upstream, near Medfrs.
Among the streams from which some placer gold was produced in
1929 may be mentioned Candle, Ruby, Hidden, and Eagle Creeks
and Holmes and Riddle Gulches. There were legs than a dozen men
employed in this work, and no notable new finds Appear to have
been made. The greatest amount of gold was recovered from the
properties of F. E. Matthews on Hidden Creek and of Pearson &
Stmq\on Ruby Creek. Mining is carried on only during the sum-
mer, agd most of it is done by ordinary open-cut or simplé hydraulic
m . The vast slightly explored or even totally unexplored area
I;Eat ig, embraced in the Mount McKinley district is regarded as
celmt.tw thet well deserves more thorough examination and intelli-
gent B@?ﬂpecta.ng, not only for workable gold placers but also for
other mineral deposits.

in the Georgetown district appears to have been restricted
to worion Donlin Creek, where one camp was engaged in mining a
posit by means of a small hydraulic plant. Although only
2 mu]l ount of gold was recovered, the returns in relation to the
s,mou,nt.pf work snd expense involved appear to have been’ very sat-
mfaqto to the operators. In the Tuluksak-Aniak district, in addi-
tion. to. Ahe dredge output, considerable gold was recovered from
plpmj's Marvel Creek, a tributary of the Salmon River, which in
turn flows into the Amak River, and from Canyon Creek, a tribu-
tary of tiae Kwethluk River, on the western slopes of the Kuskokwim
Moun , east of Bethel. The largest camp on Marvel Creek was
that opu'at;ed by Dahl & Wilson on ground owned by L.'C. Hess.
Six men were employed at this camp, and the reports indicate an
especully good season. A few prospectors were reported to have
been carrying on a search for placers on several of the streams that
head in the v:cnnty of Marvel Dome, and there is said to be
sonie revival of interest in prospecting throughout the area, but re-
tyrns from this work have not yet indicated any notable increase in
the ontpnt of plater gold. The mine on Canyon Creek was on

ed by Koamme & Co., which was worked by open-cht
meth 7 two men. .
‘Placer gold mining activities in the Goodnews Bay raglen were

largely suspended durmg 1929. No mining was reported to have

LI ]
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hwndmoantmermk,thnughommnd:dnhtﬂealum_-
on Boar and Qlympic Creeks. The test drilling of a large tractip .

the Arolie/Valley that was in progress in 1928 was not zesumed in .. "
1929, and.apparently the conditions. that were found were not yo-
gended as, favopable for undertaking extensive development of the'

tract at this time. Themmastthathuboenawa.kenadm _
for placers carrying platinum in the country to the south of
_mews Bay bas gvidently called away many of the prospectors:who
“heretofare have been searching for gold. As a result the production
of gold from this district has gone down while the productmn of
platinum has, gone up. As has been noted heretofore in these re-
_ports, very little gold is found closely associated with pla.t.mum in
the placers that are being worked, notably on Clara, Squirrel, Plati-
nuw, and Fox Crepks, which are all tributary to Snlmpn Cmak,'
wh:ph in turn. mptms mto Chagvan Bay Furthar notes on. tl;us

SEWARD PENINGULA g ! S i

' The production of placer gold from Seward Penmauln. in 1929 was

%1,608,000 or about, two-thirds of a million dollars more than in 1928.

With the exception of 1926, this year marks the gma,tast production
of placer gald since 1917 and has consequently given rise to much
opt:.lmsmna to the revival of mining in Seward Peninsula—a feeling
that' is by, nio means unjustified when all the conditions that con-
tributed to ﬂul Jlarge output are considered. The weather conditions

: isﬂechng@o wiater. supply in the peninsula throughout the open sea-

son were: good,, though by no means abnormal. No new strikes of
‘bonanzas thet gquickly swell the output and then as suddenly dro &p;
off were md.e Instead, the greatly increased production seems

-have been due mamly to the fact that adequate quantities of ground

‘had been thawed in advance of the large dredges in the Nome region,
50 that they could be kept running at their full capacity during mest
of the season. Part of the reason why so much ground had been
prepared lies in the fact that, owing to a shortage of adequately pre-
pared ground in 1928, the dredges had been compelled to close down
early in the fall, and this and the good supply of water in 1928 gave
ah opportunity for thawing operations in that year to get shead and
thus prepare more ground for the dredges to mine in 1929, >
.. Approximately $1,519,000, or nearly 90 per cent of the total gold

_.Wered from Seward Peninsula placers, was mined by, dredges,
-g8¢ or more of which were active in practically every one of the

htger «districts of the peninsula. Additional dats. regarding. dredga
mining on Seward Peninsula, as well as in other parts of Alaska, are
given in s later section of this report. In the relative order of their

output of phmr gold in 1929 the mining districts of Seward. Penm -”
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e Hiows : Nome, Fam (mdnﬁng the Candle and
chulk distriefs), Coune;ﬂ, the Koyuk River tégion, Sclomon  (in-
ing the Casadepaga River région) ‘Kougsrolr, Port Clarence, and
% So ranelr'of the placer gold‘tfro some of these districts came
5 tig’ of i ‘1ot seemed advisable to
‘publish the pr@&tfctlou of the sepamte distrwts as it mxght &seiosa
ﬂ'!ef oufput of the individual mines. @ -
o 'I‘he”%ntstaqdmg enterprise in the Neme region, as well as in the
w’htile ‘of Seward Peninsula, continues’ 1o be that of thé Hammon
lidated Gold Fields, with its thres dredges between -Little and
Wondﬁ Creeks, its scores of claims, and its extensive ditches and
other egquipment for properly conducting its work. The sound min-
mg pmctlce and experimental research into the mining problems that
~ ‘tirise inl connection with its operations ‘make the work of-this com-
~ piny watched with great interest by all mining engineers: who have
"'t contend ‘with analogous conditions. Near Nome thereiwere three
other dredges that reported some production of placer gold in
1929—those of the Dry Creek Dredging Co., the Bangor Dredging
Co,, a.nﬂ the Osborn Mining Co. The Dry Creek dredgé has long

been in operatmn in the district, but it was compelled to stop work

early i in. September because of a conflict as to the ownership of the
ground” it was mining. The dredge of the Bangor Dredging Co.,
which for the last few years has been mining ‘on Anvil Creek, com-
'plel:eﬂ ork there and closed down early in the season. ~ It'is under-
staod th the owners are negotiating for the removal of this dredge
to new locality, but the site has not been made public. The Osborn
‘Was formerly operating on the Solomon River but was dis-
Mﬁn 1928 and moved to Osborn Créek, in"the Nome- district,
an&'iz‘wonstructed.' It began mining in Fuly and continued through-
out the rest~of the open season, with satisfactory results. Work
on’ rehaﬁhtmng the old dredge on Hastings Creek that has laid
idla fdrﬁ;lany years was continued throughout the year; and at'the
end of the senson that work was reported to be.90 per cent completed,
so that # should be ready to resume m:mi:g early in 1980: “In addi-
‘tion t6 tHe dredges, small open-cut mines ‘were being developed on
several of the creeks adjacent to Nome. Most of these mines'em-
ployed only a few men; the largest appears to have been that of the
Monument Creek ang Co., on Monument Creek, a tributary of
"ﬁw Sﬁaké River, where 8 to 10 men were employed- for most of the

' ‘Beasbn. * The ‘generally favorable stage of water throughout .

'moat of &e distriet’ ¢éused many of these smaller operators to pro-
ducé ‘somswhat more gold than in the preceding year, and although
the prodeiction from*“many of the individual mines did not exceed
a few htmdred dollars each, they collectively contributed a con-
;, mdemble amount to'the total- producuon of the distriet. . . -

t [i
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.~The greatest amount of placer gold mined in the Fairhaven dis-
frict came from three main tracts—Candle Creek, the Inmachuk
River,, and Bear Creek. Candle Creek is a large txibutary of the

: mmvarfromthewest,closetothemmofcmdh. On

Candle:iCregk and its tributaries, Patterson and Jump Creeks, the
greatest amount of placer gold was recovered by the drbdge of the
Ksewalik Mining Co. Reports received in March, 1930, indicate
that the compauy which has heretofore operated the dmedga on Bear
Creek in the Kuskokwim region has taken a long lease oix the prop-
erty of the Keewalik Mining Co. and if present plans are carried
through will operate the dredges there in 1930. Altogether about six
camps, employing a total of about 50 men, were mining on this
creek and its tributaries. Farther up the Kiwalik Rivery o Quam
Creek; which enters from the east, a little productive placer mining
was done, and om Gold Run, Whlch enters the Kiwalik River from the
west & few miles below Quartz Creek, some prospecting was in
progress. In the Inmachuk Valley the principal producér was the
hydraulic mine, of A. V. Cordovado, on the Pinnell River a shoré
distance upstream from its junction with the Inmachuk:. At this
property about 24 men were employed throughout the open season,
and mining was carried on for 157 days, On, the main Inmachuk
River, R. Hoogendorn carried on considerable productive placer
mining. - A little placer mining and prospecting was carried on at
other pmnts in the valley of the Inmachuk and its tributaries. - Pros-
pecting was continued in search of any auriferous channels that
might have been buried under the lava flows which.cover large tracts
of the country at the heads of the Inmachuk and of the neighboring
streams adjacent to Imuruk Lake. This search has been in progress
for several years, but no deposits that appear to. warrant mining
bave yet been reported, though indications of placers have been

encountered in many of the shafts that have been sunk in the courss :

of this work. It was reported that a drilling outfit was shipped: to
Dmnngdurmgthesummermdwwtobeusadtopmpwtam :
on Humboldt Creek, which is a tributary of the Goodhope River aad

which has produced considerable gold in the past, though it has been
mined only by simple open-cut methods. The third tract in which
placers were mined in the Fairhaven district, that on Bear Creek;,
lies east of the hills that form the divide between the Buckland and
Kiwalik Rivers. No specific reports have been received as to- the
individual mining operations in that tract, but. the absence of news
indicates that there have not been any notable developmients during
the year and that the production was probably maintained at about
the same rate as the last few years, when not more ﬂn& a ﬁ!:
thousmxl dnllara was produood annually

O AT N P LY
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mm i Gpeﬂted ompmr Greek,snd emall outfiteieré srork
sing-Creek and its tributary Benson Gulch.: :&Hﬂhgﬂﬂ‘

ing'o

was'also ‘recoversd from Rockiand Aggie Creeks, which sre tribw
taries of the ‘Fish River. -Although there were sevoralilﬁlhidual
prospectors scattered through the' region adjacent to’ Counéfl, :the
amount of mining has been so reduced that in 1929 ¢he' offies at
Coundadl for recording -claims wis officially closed, the. district: wia

. formally made ‘patt.of the Nome district, andalltheﬂcbrdhvm

removed to Nome, - In the report for 1928 attention way:called té

ﬂuh&g of some showings of gold ont June Creek, a small stream
" thatiriges in the-conglomerate hills between the Kwik and Fubutalik
. Eww ‘Appsrently further prospecting in this valley failedte

 workahle placer ground, for in m thostmmm!qidlted

%, dotbai qeerbed: .

‘I‘hnluyukdmﬁct aathsummusodmthmmpon,wm

“ muost: ofwouthesstern Seward Peninsula and is so named:from the

prldclpglsbrmthlttmvomes it. Most of the placer’ depesits that
are 'mined ‘dre o Dite Creek and a few-of the other stréams in the
Wdﬁt}t-of ‘Hayoéek. Although therd ‘s one small dredge in the
o bulk of its placer gold:-came from ‘bench’#¥nd cresk
M‘iﬁnjmd by /hydraulic or opemicut ‘methods. ' O camp,
'3 ‘men, 'was mining 'durisig ‘the winter, arid"¥ camps

- emply o total of ‘sbout 12 men, durig the simmer. All thess

eampg  were -situated on Dime Creek’ excsptione on. Sweepstake
Gredk: No mining was in progress on the right fork of B#wpsﬁb
Cueck;, although some work had'been’in progress there' dufitiy

«'Only ghe dredge was i’ placer: miring' in i Solen '_
distriot By 1929, This was the dredge of the Gol&mﬂr pedging
Uy, on #he Solomon River nedt’Coal Creek. The dredgé” of't&io

Shovel ek Mining. Co., whicki for ‘sevétal years had beeu*minhg
oniBlovel Creek, o western tributary 'of the Solomon River, whs

#iBo wn organisstion composed:vf Fréd Jones und otiers, Who
heve dismantled it-and are movilig it to a tract of placer growund’én
Btuoe Creck, where it will be rebuilt-and, it is hoped, will be in
eanlition o mine during the season of 1080, - ' Spruce Oreek 'Hes

‘maney . toi¥ miles sast of Solomon and flows directly inte Bering

Seae ‘Whe*dredge of fhe Casadepage Mining Co., formerly known
as/the Pagk dredge; which mined in the main vnlley of the ‘Casade-
page River near the mouth o#: Caniyen Oreek; was ‘practiclily” the
only prodmer of any npprecmble amount qf gold in the mﬂh Casa-

L (=2
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dﬂplgé, region in 1929. ‘Few details regarding mining other than
0 “the Bolomon district have been receivéd by the Geo-
Qar9y, ind the very absence of reports indicates that few

Fn it H#isds ‘were active and that no new finds of mgmﬁcanue
de %m Bluff area, which lies east of Solomoh and which

¢ ghfivenioncs ‘i grouped with that district, only & féw small
by mifies Weré operated in 1929. The largest amount of placer
» . pbid eavne from s imine on Koyana Creek and one on Swede Gulch,
¢ bu¥ #bme was'also taken from claims on Daniel, - California, nnd
Blidiado Crecks. No work was done in 1929 on the beach claims dat
. PlfE, which hiad been equipped during an earlier yeéar with a novel

) lant.

7 g m ﬂnhmg in the Kougarok district, in central Seward Penin«
sals, ‘wab dohe entirely by hydraulic and open-cut methods. Most

W M‘Pﬁw feamps-inithe Kougarok district were small one or two mat
' dffabrs, and the:Inrgest employed only t.hree or four men. Their

- individual output of gold was small, none reporting a yield of more
.- than a few thousand dollars. These camps were situated not only
- - inn the:¥ulleyefithe Kougarok River and its tributaries but also were
' - reported: from some of the more remote valleys, One of the rather
. pemote-properties is that of the Dick Creek Mining Co.; on Dick
" Oresky which lies north of the Kougarok and flows into the Serpent.me
. ayer,, , At this. place a unique method of stacking tailings has been

s in. wptﬁm; 'geyeral years. The ground for most of the season was of
yory Tow grade, but just before the end of the season it. prospected
sauch betten, and the owners look forward to a much larger produe-
tiop . in-1080... One of the items of general interest regarding the
o -_,'E'qggppok «distriet. was that the Coffee Creek Mining Co. spent much
o .. of#he: summer in gurveying for patent a tract of some 1,400 acres
offrkmv grotindson Coffee Creek and its tributary Camap Creek.
. Thelawer 2 miles of Coffee Creek and much of the bench ground
- neati hig already been patented several years ago, so that with the
mmgm ground the company will hold more than 2,000 acres
that.valley. ' No plans for the development of this tract have yet

! baemumuncad. South of the Kougarok district, in the vicinity of

¥ . ‘Tron, Creek, four men are reported to have done some hydraulic min-
s mg during the year. On American Creek, about 8 miles east of Tron
8 -;.- 5 one camp employing several men was engngad in constructing
te Yo lead water for use in hydraulicking placer ground on that
7 mtreddfi. “The éntire prodaction of gold from the Iron Creek region,
o hm'ﬁ%!" Was so small that it amounted to little more tha,n whgaa_

.. fob thmen doncerned.

i .-‘“I_Inﬁ‘fbﬂmmnce district a little placer gold was mitied on the
wektie _‘kfvdl: a.nd some of its tributaries, espems.l.ly Windy and
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@old-Run Creeks, A little placer gold was aiso mined on Coyote
Cregk, which enfers Grantley Harbor about 2 miles esst of Teller,

" Np figst-hand information is available regardipg mining. operations
in, the region north of Teller, but it is currently reporfed, that one
camp on the Agiapuk River produced a little placer gold and that
there were also one or two prospectors in that region. ;¥For. t.he last
.fewmrs reports have been current. that a dredge was te be installed
on axy.extensive tract of placer ground on the Blnestang:River. - No
further steps appear to have been taken during lmmmmﬂm
pl;n. Several other projects to build dmd@es in the Port Clarence
distrjct have been rumored. Thus, it is stated that a company was
dismantling one of the old dredges in the Nome region preparatory
to trapsporting it to Deese Creek, some 4 miles east of Teller, where
it would be reconstructed and commence mining. Another- ares
where it was reported that dredging might be undertaken;in. the pear
future was on Budd Creek, s tributary of American Creek, which
inturp is a tributary of the .Aglapuk River, which ﬂnwsrmto I:imnﬂ:
Baein,

Lymgeastofﬂaward Penmsula.butmoreorhsseloeahrahtedm
it is. the Bonanza district, so named from the small stredm in, it
which/has long been known to carry some placer: gold. Proepmtang
has been carried on at several places in this general ares and for the
last two or three years has been especially active in the narrow constal
plain/that lies between the waters of Norton Bay andthe hills to
theeagt. The bedrock in this part of the area consists moatly ot dark
slate ‘&nd - sandstone and thus differs markedly from the bedrock
thronghout most of the placer camps in‘Seward Peninsuli.’ ' The his-
tory of the coastal plain at this place in the main' seems o have'been
compagsble to the history of the coastal plain at Nome and elsewhere
in Seward Peninsuls, so that prospecting for ‘ancient beashes’ in this

:is well justified. Whether the ancient beaches will prove to
be gold bearing, however, depends on the ‘occurreéncs of inineralizit
tion ixfthe material forming this coastal plain and, if it seedrred;

the effectiveness of any subsequent coneentration.. The mm‘. pm-.

duction from this entire tract a.mmmtd at most te on!y %w thou-
sand dollars a year, ! A

NORTHWESTERN ALASEA ;_'F'

The Kobuk River Valley is the only one in northwem Aha!q
that is reported to have been the scene of any placer mmu\g m 192é
In this valley there are two pnnclpal areas where placer lmmgg is
béing done. The western area is mear Kiana, and the principal

phmr‘*mctmmthevslleyoquumlCreakandeapeadl _in the

-"J

valley:of its tributary Klery Creek. The eastern area is.in the vicin-
ity of Shungnak, a small settlement about midway betwagﬁﬂ:e hu&-

"l &
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4nd mouth of the Kobuk River. Kiana is about 50 miles in an air

.- line wbove the mouth of the Kobuk, and Shungnak is about 90 to 100
-+ ynilegin- an’ air tine ‘east of Kiana. Both of these tracts are so
. ‘peinbte snd soipdérly served by any means of regular transportation
-~ or communiestion that their development is much retarded and ham-
~ -peréd by high costs, unavoidable delays, and short working season.
- -+An-the area near Kiana three men were reported to have done a

- Jitkle prospecting and recovered a small amount of gold from two

- -separate patehes of placer ground on Klery Creek and its tributaries.

The proved occurrence of gold in this area is an incentive for fur-
thee search for workable deposits, but the field of search is so large
‘atd :the. number of prospectors to do that work is so small that prog-
‘ress-in veally: testing out its worth is extremely slow. The present
total production of gold from this tract amounts to little more than a
meager grubstake for most of the workers.

In the tract that lies near Shungnak the placer deposits occur

~ ih the Towland adjacent to the Kobuk, close to the places where the

KE -l streams that debouch from the hills to the north traverse that
. Jowlshd. The sourcé of the placer gold found in these deposits

U E

appears to be local, as in general it is rough and appears to have
‘betnt transported (mly a short distance. This conclusion is further
supported by thé finding of many quartz veins carrying free gold
inthie metamorphi¢ rocks that form the hills in which these streams
rige '6r which they ttaverse. In 1929 there were five small camps,
‘eploying s total of 14 men, established on streams in the vicinity

. of Shungnak. Two of these were on Dahl Creek and one each on

Lynx Creek, California Creek, and the Shungnak River. Lynx and

California Cmeks are trlbutsnes of the Kogoluktuk River, which |

joins the Kobuk some 8 or 4 miles east of Shungnak, and the Shung-
nak River enters the Kobuk about 15 miles west of that settlement.
The largest camp is that on California Creek, where about five men
are employed and mining is carried on by hydraulicking. On the
Shungnak River most of the work was directed toward testing and
prospecting the ground to determine the practicability of mining on
a large scale by dredging or hydraulicking. This work was done
by the Northwest Aldska Mines under the general direction of Col.
G. W. Rathjens; formerly of the Fairbanks Exploration Co. This
compeny recognizes the fact that the Shungnak region is in general
8o inaccessible that an extensive tract of placer ground must be found
if a mining enterprise in that region is to be successful, and there-
fore the company is not interested in finding small local deposits.
Though na.official statement has been given out by the company as
to the results of its tests, the fact that it proposes to continue its pros-
pecting of the area in 1930 indicates that the results so far have been

-encouraging. The most serious difficulty apparently has been that

Gl i
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'd*! ﬁvolopmg adequate transportation facilities to the; zegion, ; &ir-
'plases have bepn extensively used in transporting the men sadegiip-

. ment, from Fairbanks, but with- the breaking down efithe regilar

drMsermobonmskmthesearch for Col. C..B. Mumdahy
of sdveral months in transporting one of the men: resmited.: .. 0

.cNisr the head of the Kobuk a little prospecting ig‘gaid: to hm
beensbarried on by three men on the Reed River, but nio report: has
beenirecdived as to the results of their search. The pawty. of miters
thatayisited the Walker Lake region in 1928 apparently:did not retyrn
tor that region in 1929, and so far as:learned no prospcting was!in
progress there during ‘the year. A group of natives isisdid to have
gong’into the Lucky Six region, at the head of the Noatak, for:the
jpurpose of prospecting that area, but no news has been meiredrm
to:this work they woomphshed. fiati twid

iyl 71 par cémt of oll the’ plases ;puid produced, i AR 45
1999 avas mined by dredges. The total gold recovered by dsedges

R 7 TR
(]

“was $2,932,000, of which the greater part came from 19 dredges in

th@&wardPemnmﬂareglonmdthemutfromwdmdgummher

parts;of Alaskas, notably in the Fairbanks district of the Yukon -
xegiop. This total exceeds by nearly' three-quarters of a million

qollaze the amount recovered by dredges in 1928, and the ingrease
ig Jargely due to increased production from the Nome dredges and

to, thp, new large dredges installed in the Fairbanks region..-In
Jm, #bis total exceeds the amount heretofore produced. by dredges
imwyearmmthlsmethodofmbnmgwnsmdmm

" The mecompanying table gives the output of gold by Alaska: dredges

hegmgmg in 1908, the earliest year for which records are availsblé.

ij'l-,.

G‘old produced by dredge mining in Alaska, 1908-1989
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. Tha total value of the gold produced by dredges since 1903 is
about 15.3 per« cent of the total value of gold produced from all kinds

bfplmnﬁmngmee 1880, and. lately there has heen . constant

eagh year for a greater and greater percentage of the placer
wcionto be mined by dredges. During 1929 the ratio of dredge

ofnetion to the output from all other kinds of plaeerzmmng was
71 to 20, md there are no signs of a future diminution: in: dredge

fact, an even higher ratio seems probable. ®

In the foregoing table the figures given for yardage mined and
value of the gold recovered per cubic yard are subject to some
inaccuracy, because several of the dredge operators have not fur-
nished  specific information on those subjects for their individual
p.mperhes, and the figures for these properties have therefore had
to be estimated. In making these estimates the following procedure
hag been adopted to determine the unknown factors: Qperators of
dredges that produced approximately $2,729,257 in gold, or a little

~ mprethan 98 per cent of the total mined by dredges, report that that
' emount came from 8,107,276 yards of gravel. The average yield

thus shown is about 3334 cents in gold to the cubic yard. - Applying
this average to determine the unreported yardage gives a total of

8,700,600 cubic yards, and this is the figure that has been used in
the: t,nbln This procedure is obviously open to criticism, because. the

compauies that reported fully the amount of gravel mined were the
laxger ones, and doubtless they worked ground of a lower tenor than
that mined by some of the smaller companies. As & result the
average value adopted may be too low and consequently may indicate
a larger volume of gravel than was actually handled. Thie method,
however, has been followed for the last six years, so that the quan-
tities and values given for 1929 are comparable with those reported
for the preceding years. If this value as stated is correct, it will be
evident from the table that the average tenor of the ground dredged
in 1929 was slightly less than the average of the ground dredged in
1928, though considerably lower than the average for most of the
preceding years.

The lang('.h of time that the different dredges were operated varied
widely. The longest season reported was 232 days for one of the
dredges of the Fairbanks Exploration Co., which was operating in
the Fairbanks district of the Yukon-Tanana region. This stands as
the record for the longest working season that has been attained by
any of the dredges operating in Alaska. The longest season reported
for any of the Seward Peninsula dredges in 1929 was for one of the
dredges of the Hammon Consolidated Gold Fields, at Nome, which
mined for & period of 158 days. The earliest date for beginning
work in the spring and the latest date for ending work in the fall
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mro* report.ed By the Fairbanks Exploration Co., which began
mining May 8 and did not stop its last dredge until ‘December 22.
The earliest date for dredging on Sew:rd‘Pamnsula in
1929 was May 18 and the latest date for ending was Octaber 24, both
reported by the Hammon Consolidated Gold Fields: 'The average
lengl:h of workmg season of the 14 dredges for whick information
is available (and in determining this average only one’dredge each
is counted for the Fairbanks Exploration Co. and the Hammon
Consolidated Gold Fields, instead of the five and three operated by
these companies, respectively) was 109 days. Obviously, the shorter
average season was not imposed by climatic conditions but was due
to breakage or some purely personal reasons at the different dredges.
The lésson that is demonstrated by the record of the long working
geason of the dredge at Fairbanks is that for moderate-sized dredges
handled skillfully a season of more than 200 days may'be achieved
at almost any camp in interior Alaska, and that under ordinary
conditions a working season of more than 175 days may be attainable
by most modern dredges almost anywhere in the Territory south of
the Arctic Circle.

Although, as stated, the longest working season for any one dredge
so far reported was attained in 1929, it must not be inferred that
climatically this was an exceptional season. The records for 1926
show that in that year a dredge began work in the Cache Creek dis-
trict on May 5 and a dredge in the Nome region did not shut down
until December 4. In other words, in 1926 these f,ro dredges
spanned a working period of 213 da.ys

The following i# a list of dredges that did some produunva mming

‘during the year:
Yukon Basin: _
Fairbanks district—
v “Chatham Gold Dredging Co Chatham Oneek.
. Fairbanks Exploration Co, (5) v meeemeee-. Goldmnﬂﬂhmm
River. 5
Fairbanks Gold Dredging Co, (2)-—ceree--. Fairbanks ka. :

Tanana Valley Gold Dredging Co. (Ltd.)~_. Fish Creek. -
Hot Springs district—American Oreek Dmedg!ng

i o B A.nm'lmn Creek,
Iditarod district— .
North American Dredge CO-mmemmeemee Otter Creek,
J. BE. Rlley lqmtment (s, SRS SRS : *
Innoko district—" '
Flume Dredge Co. (2) Yankee and Little, -
@ibbs & Bison__ Ganes Creek. '
-+ Jpnoko Dredge Co. (Hans Hrickson, lessee) .. Do. T S
Tologana district—Nome Creek Dredging Co-__ Nome Creek. .
K region :

Tuluksak-Aniak district—New York Alaska Gold B

Dredging Co. Bear Creek.

!
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Seward Peninsula:
Casadepaga district—Conner, Erichinger & Hanot Casadepaga River.

Northern Star Dredging Co-——— - Ophir Creek.
< *Piphlr Gold Dredging Co Do.
Fiirhaven' district—Keewalik Mining Co_ - Candle Creek.

- JRoyiik district—Dime Creek Dredging Co.---.. Dime Creek.

" ‘Bangor Dredging Co Anvil Creek.
Dry Creek Dredging Co Dry Creek.
Hammon Consolidated Gold Fields (8)-—-—- Old beach line,
Osborn Mining Co Osborn Creek.

Solomon district—Goldsmith Dredging Coa.—_- Solomon River.

. During 1929 one dredge that had been active in 1928 was idle, but
some sining was done by three old dredges that had not been in
opentinn in 1928 and by two new dredges that were constructed
in 1929, The net result of these changes was that the total number
of active dredges in 1929 was 30. The dredge that was active in
1928 but idle in 1929 was that of the Shovel Creek Mining Co. on
Shovel Creek, in the Solomon district of Seward Peninsula. This
dredge was sold during the year and was being dismantled and moved
to Spruce Creek in the same district. It was being reerected in
1929 and should be in operation in its new location before the end
of 1930. The three old dredges that renewed mining in 1929 were
oné of the dredges of the Flume Dredge Co. and the second dredge
on Ganes Creek, in the Innoko district, and the dredge of the Osborn
Mining Co. on Osborn Creek, in the Nome district. The Osborn
dredge was formerly on the Solomon River and was moved to its
new location and reconstructed during 1928, so that by July, 1929,
it was ready to resume mining at the new tract.

The two new dredges were both the property of the Fairbanks
Exploration Co. and were erected during 1929 on the company’s
property near Fairbanks. One of the dredges was built in the old
‘Wagner mining pit, a short distance east of the town of Fox, and the
other was built just opposite the old settlement of Cleary, on Cleary
Creek below the point where the large siphon cresses that stream.
Both of these dredges were built during the open season of 1929, so
that it was late in the fall before they were completed and began
mining. Evidently the experience that the company gained in 1928,
when it built two of its dredges in the winter and early spring and
one in the summer, had proved that construction during the sum-
mer was much more economical than during the winter, even if
by so doing the company lost the use of the dredge for most of that
season. All the five dredges now owned by the Fairbanks Explora-
tion Co. are models of up-to-date, efficient machines so designed as
1o be adaptad-to the special conditions that will be met in the indi-
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dus _places they are to mine. Much of the placer ground at
i all the"plsces where dredges are now working in A.!m

more or less mpletely frozen, so that extensive plants for thawing

it must be availgble. This adds heavily to the cost of fhe, wmork, and

_unless the t.hwmg has been done adequately, it alw actually

checks mining; ‘/Most of the dredge camps are now ‘cold water

. for thawing, t,hough in the past steam or hot water ‘was thought
“ to be necessary. . At any large dredging operation, such, as at Nome

or Fairbanks, ‘miles of pipe are nsed for the thawing process, and
the largest fom of workmen required comprises those employed in
the various tasks connected with the thawing of the ground-in ad-
vance;;of mining: Another large expense connected with most of
the dredging camps in interior Alaska and Seward Pen,_}amla ig %
obtaining of an adequate water supply, In places it has‘been neces-
sary tp go scores of miles to get water under sufficient hend and then
lead it by means pf long ditches and siphons to the mining grourd.
The :eguhtion of this water and the maintenance ofithe ditches
requires the congtant attention of a considerable foyoe  of -men
throughout the, working season, especially if the conatmcbmn is ‘new
and ud.}ust.mant has not taken place. =
Ther success of most of the good dmdgea already btult hn.a in-
duced many individuals and compapies to reexamine formerly
known extensive deposits that were tog low in tenor te be worked
by any of the methods that require less capital. As & resnlt rumors
are heard regarding dredging projects to be undertsken on placer
ground from one end of interior Alaska to the ather. Unquestion-
ably all these projects deserve most careful considération, and’ some
of them will doubtless be successfully carried through, but there is
atemdepcy to regard the dredge as a magic method by which even
worﬂxleaa deposits may be mined at a profit, so that a word of cau-
tion may not be amiss to those who are considering investment in
some of the projeets. The amount of money needed to. fimance. the
buildting of a dredge and furnish the necessary eqmpm;ant.h so great
thet the cost of & report by a competent engineer is relatively in-
gmﬁmt and such a report should be’ obtunad before uy further
step is taken.
jong the places where prospectmg is md w0 hmb bun in
pmgress recently; with a view to determining their suitability to
dredging operations. may be mentioned the tracts in the vicinity of
the Bluestone River, in the Port Clarence district of Seward Penin-
m.h,rm the v:cm;ty of Shungnsak, in northwestern Alaska; on:the
River, in Seward Penipsula, a short distance west of
Doenng; in the northern part of the Nome River and adjacent parts
of the Besver River, in the Yukon-Tanapa region; on Bugd Creek,

{.‘_- '
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north of Imuruk Basin in Seward Peninsula; and near Bonanza,
on the mq-.;l,pum east of Norton Sound. It is reparted that the

ork-Alesk Dradgmg Co. proposes to drill extensively in the
lewqd ﬂpon with & view to testing out a tract that may be
suitable for dredging. The prospecting for dredging. ground that
has besn going on for some time in the Arolic Basin im the lower
Kauskokwim region appears to have been suspended, and no further
drilling was done there in 1929. In addition to these projects that
may be regarded as perhaps approaching a prospective stage, there
are of course many others that have not yet advanoced so far, though
some of them may be even more meritorious. _

COPPER

Deposits containing some copper minerals are found throughout
most of the length and breadth of Alaska. At present, however,
practically all of the Alaska copper comes from two mifhes in the

. Copper River region that are operated practically as & single unit,

though owned by different companies, and one mine on’Latouche

. Island that is owned and operated by the same company that operates

the two mines in the Copper River region. Besides the copper recov-
eréd from these mines a few tens of thousands of pounds of copper
'wis reported to have been recovered in 1929 at a smeltér in the States
fota ores and concentrates shipped from southeastern Alaska. Also
softié placer copper was shipped to the smelter from the gold placers
in'the Nizina district. The total amount of copper téeovered from
Alaskin ores in 1929 has been taken as 40,510,000 pounds, valued at
$7,180,000. The bare statement of the quantity of copper produced
is mote or less meaningless, however, unless the basis on which it is
eomputed is stated, because in all the processes that the ore undergoes,
from-the time it is broken out of the vein in the mines until all of
the metallic copper that can be recovered from1tmﬁnnl1yplaced
on safe, there are inevitable losses, so that at no two stages is the
amount of copper exactly the same. Even though the losses incurred
in these different stages are small compared with the amount recov-
ered, the quantities involved are so large that evenr a small percentage
of loss is eqmvalent to many thousands of pounds. For instance,
with a production in the neighborhood of 40,000,000 pounds a loss
of only 1 per cent is eqmvulent to 400,000 pounds It'is therefore
dbviously essential to recognize just what stage in the process of
converting ore into metal is represented by the figures given. Asan
illustration of this condition the following facts, taken from the re-

porl’. of the Mother Lode Coalition Mines Co.,* are mgmﬁcmt Thm

«++* Mother Lode Coplition Mines Co. Eleventh Ann. Rept., for 1929, T pb... 1980,
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) eomfuny in 1029%111&& 57,177 tons of ore that assayed on the avemga

1114 per cent ‘of copper, which would be equivalent to 12,788,985
pounds of coppér. Shipments to the smelter from' ‘tbd»mlne, how-
ever, were repotted to contain only 12,242,740 pounds of:copper.
Evidéntly nearly 500,000 pounds of copper was lost ‘during the
process of handling and milling, by which the bulk of:the valuable
copper minerals were separated from the worthless material with
which they are associated. Although this amount at first sight seems
to be enormous, it represents a loss of less than 3.9 per-cent, which
really indicates a very high mill recovery and exceptiona]ly good
practice.

The total copper-bearing ore mined in Alaska in 1929 is estimated
to have been 590,400 tons and to have had a copper content of about
43,340,000 pounds. When this ore had been concentrated and was
ready for shipment to the smelter it had been reduced so that it had a
copper content of 40,510,000 pounds, which represents a. recovery of
nearly 93.5 per cent of the copper that was contained in the original
ore as mined. For the purposes of the present report this has been
adopted as the amount of copper ylelded by Alaska mines during
1929. -

In attempting to set a value for this copper many different meth-
ods may be employed, and the results obtained will vary widely.
QObviously it would be inaccurate to value all the copper in the ore as
it comes from the mine at the current: market price for the metal
88 it comes from the smelter, because not all of it is recovered and
most of it is not in the form of metal and so is not worth the full
price of metallic eopper. Although the same conditions are also in
a measpre true of the ore and concentrates that are shipped to the
smelter, the losses. that they undergo in the smelting process are
generally much less. As a consequence it has been the practice of
the Geological Survey to compute the value of the Alasks output on
the assumption that the copper in the ore and conceptrates, as
shipped to the smelter, is worth the average prme at which metallic
copper sold during the year. The average price of all ¢opper sold
in the United States in 1929, according to computations .by: the
Bureau of Mines, was 17.6 centa a pound. The total value of the
copper in the ore and concentrates shipped from Alaska mines dur-
ing the year is therefore regarded as $7,180,000. It is recognized
that this method of calculating the value does not take into account
the fact that an efficient and fortunate selling agent would fake
a.«iwat.ge of fluctuations in the price of copper and thus dispose of
ss muchof the copper as possible during periods of high prices and

.......

bold it pemods of low prices. That the Alaska copper mines

were successful in obtaining better than average prices #or their

L
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output is indicated by their reports. In fact, the average price
received by the Mother Lode Coalition Mines Co. for that part of
its copper which it sold is stated in its annual report to have been
18.157 0ents a pound, and the other large company apparently re-
ceived approximately as much. The figures relating to the value of
the Alaska output of copper can not therefore be regarded as repre-
senting the amounts received by the different companies for their
copper. They do, however, serve to indicate within close limits
the magnitude of the industry and are comparable with the figures
for value of the copper production for earlier years as stated in these
reports.

In the following table are shown the amount and value of the
copper produced in Alaska since the earliest recorded mining of
copper took place. For the last five years there has been a gradual
decrease in the output. Between the production of 1928 and that of
1929 there was a decrease of about 911,000 pounds in quantity,
though because of the higher price received in 1929 the smaller
amount of that year was valued at $1,165,000 more than the larger
amount of the earlier year.

Copper and silver produced at Alaska copper mines, 1880, 1900-1929

Copper Bllver
Year Or?mtnad
Pounds Value  |Fine ounces| Value

A . - v i o ity e i i ik 3,983 $826 |..
1900~1916- 1,232,308 | 220,773,909 35,081,225 | 2,361,736 | §1,207,758
1916 = 617,204 | 119,654, 839 20,484,201 | 1,207,121 T4, 286
1917, - 650, 88, 793, 400 24,240,508 | 1,041,158 857,011
1018, a 722, 047 60, 204, 851 17, 008, 563 719, 301 710,301
: |11 402, 044 47, 200, 771 8, 783, 063 488, (84 540, 508
1090 oot 706,005 | 70,435,363 | 12,060,106 682, 083 743,418
103.. ... 477,121 57,011, &7 7,354, 400 544,311 544,311
HEE | U P 581 77,967,810 10, 525, 655 63, 518 623, 518
! } an 731,168 85, 920, 645 12,630, 335 715, 40 588,333
.................................. 761,779 | 74,074,207 9, 708, 721 573,078 383,203
WY o e e e i Calea] 860, 73, 855, 208 10, 361, 336 6598, 007 412, 181
936 670,000 | 67,778,000 0, 489, 000 606, 190 877,000
1 AT R R e, 645, 55, 343, 000 7, 250, 000 625, 100 27,800
f 1 I 579,500 | 41,431, 000 5, 965, 000 850, 430 205, 000
1929 % 500, 40, 510, 000 7, 130, 000 361,730 187, 400
| 10,387, 200 (1, 189, 986, 000 | 208, 008, 000 | 11,378, 260 8, 877, 400

The general trend of the copper-mining industry in Alaska is
grlph.imlly shown by the curve in Figure 8, which shows the output
of copper in pounds for each year from 1900 to 1929, On the same
diagram has also been plotted the average price of copper for each
year. It is significant to note that up to very recent times there has
been & very close relation between the price of copper and the Alaska
output. - In other words, when the price of copper was h]gh there
was a corresponding stimulation in output, and when prices were
lower the output fell off. The foregoing statement applies only to
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m and dowﬁot at all mean that s certain price for copper will
Bﬂnrout a cértain tonnage. For instance, in 1907, when the price
of'copper was D0'cents a pound only 6,308,000 ponnds wias produced,
whiereas in 19277 with a price of 18.1 cents a pound, the‘output was
55,348,000 pounds; or nearly nine times as much. Interpreétation of
the conditions, however, shows that in 1907 an increasé i price over
the preceding year was accompanied by an increase in’ output, and

lﬂi’f a decrease in price was accompanied by a docrm in mttput.',
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Flwn 3.—Copper undnwced“h;o‘m 00% "”"&'.’:"o'm’ and ﬂIehllMl .In the

No new developments of note were reported at the pmductwe
mines of the Kennecott Copper Corporation at Kennecott, in the
Cbpper River region, during 1829. The ore from this property; as
in the past, was largely high-grade copper sulphide and;csrbonate
containihg considermble silver but no gold. The highestsgrade.ore
is sacked and shipped directly to the smelters, but the lower.grade
ores are concentrated before shxpment According to the published
statements of this company * 79,955 tons of ore was mmul during

!ﬂ(}opmwwum Fourteenth Ann. Rept., for 1929, D-'l'.“w- .;‘, I
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- the’ ym-, which was estimated to have an average content of 11.86
péi¥ cal'6f copper and 2.25 ounces of silver to the ton:- At the mine
of 5§ Mothe#’Liode Coalition Mines Co., which is contiguous to the
sriiss df‘&s Kentecott Copper Corponhom and is operated by

that eorpomtion, although the accounting and bookkeeping are con-
- ductsd ¥, the ore is essentially the same, being 4 high-grade
et sulphide ‘#nd’ carbonate containing considerable silver. The
‘eport of this company® shows that during the year 57,177 tons of

ohié“'ﬁa;a mined, which had an estimated content of 11.14¢ per cent

oﬂ cppper and 1 85 ounces of silver to the ton.
!The ore of the Beatson mine of the Kennecott Copper Corpora-
‘on Latouche Island, is entirely different from that of the mines
.. in"the Copper River region, just described, being a low-grade cop-
perciton sulphide, mined by a system of caving. All the ore is con-
centfated at mills near the mine, and only the concentrates are
shipped to the smelter in the States. According to the published
, of this company ® 452,962 tons of ore was produced in 1920,
b 'had an’ estimated content of 1.28 per cent of copper and 0.243
oHhe "df‘&lver to the ton.
~"One niew company was added to the list of Alaska mines that pro-

ﬂmd & significant amount of copper in 1029. This was the Solar

'+ . Development Co., which has recently taken over the old Rush &
3 %bﬁt “apd ‘Salt Chuck properties on Kasaan Peninsula, Prince of
alés Taland, i the Ketchikan district. Some notes regarding this
propetty are givén on page 17, in the descriptions of the places where
lode gold was uced. This company during 1020 was engaged
pnnmpn]ly in development work and did not mine any ore. How-
ever, the operators found considerable ore in the bins that had beeki
mhmd mdmrtedbythemrherowners,mdthmore they shipped t6
the _"_ pyox smelter in British Columbia. From this ore gold, silver,

. 1. tons of copper were recovered. As plans were in prog- .
Nﬁf?&r thﬁ active reopening of this mine, it seems probable that an
in putpﬁ£ of copper from this part of the Terribory may be

A loahd ‘for in the near future, unless the decreaséd price paid for

gopper disstusdes the operators from pressing on the development
un - Better prices prevail.
of the coppér produeed in Alaska in 1929 came from float
nuggets recovered in placer-mining operat:mns Copper nug-
iqnflthm sort have been found for many years ifi the course of

tie thi ppet is put aside when the gold is being separated from
det 7&9 of the other heavy mmera.ls In the course of time

t'mmm mnuen Teunth Ann, Rept., for 1920, p. 8, 1089,
. * Kennecoft Qw& Corparation Fourteenth Ann. Rept., for 1929, p. 7, 1080.

hibiaiidl
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‘lﬁuﬁ accumulations of copper nuggets are shipped tq the Wr
and the copperyecovered. During 1920 several tons of copper was
recovered from this source, and n;husbeencmd.ltadtg;hﬁgmqby;-
tion of that yeas; though probably the material was ool.lpctaqg dun.ng
a period of several years,

Probebly the most active prospecting for oopper lodes that was in
progress during 1929 was at the Nelson prospect on Glacier Creek,
in the Chitistone region, and at the Dickey property, on Knight
Island, Prince William Sound. The ore found on the Nelson prop-
erty was of the same general type as that being mined at the Jarge
producing mines near Kennecott. An arrangement was ‘entered into
whereby the Kennecott Copper Corporation was to undertake the
exploration of this ground. As a result a crew of 15 to 20 miners
were employed throughout most of the year in carrying on the neces-
SATY mveatlgmons. No statement as to the results of this work has
been given out by the company, and it will doubtless take consider-
able ontlay of time and money to determine the true value of the
deposit. The keenness of the Kennecott Copper Corporation to find
and develop ore deposits in the region tributary to the Copper River
& Northwestern Railroad gives assurance that a thorough test will
be given to the property and that avary effort will be axpended in
trymg‘to develop it into & producing mine.

. The prospecting of the Dickey property has been carried on hg the
&oly,r - Development, Co., a subsidiary of the Consohdatad Munng &
Smelting Co., & Canadian company. Prospecting and asvelopment
work has been proceeding at this placeformomthnna.ynrmtha
considerable crew. Although no authomtatwe Ebatemeat regarding

ts so far obtained has been given out, the oontmum‘:mn of the
work . hﬂwntas ‘that the finds have been ad equate to encourage the
operators to complete a thorough examination of the property.

.More or less prospecting and deve]opmeut work is mporhed to

" bave been done at several of the mines in the Copper River region

and adjacent country that have produced some copper in the past,
but so far as learned none of them sl;lpped any ore dnﬂpg 1929,
Among these more or less inactive propertles may “be. m,aq.tlonad t.he
Copper Creek mines, in the Kotsina tlistm.ct N}d the _Prope)
the Alaska Nabesns Corporation, north of the Alﬁh ."
for more active development at both these pronartmq are bearpl
plated in the near future. No work was reported to have in
progress during the year at the Green Butte, mine, on,

Creek. . Conmdarqble renewal of interest in mining of al] h.nds wn.s
manifested in' the Valdez district, and as a result not, ;only have
some of the old gold mines been reopened, as nlreadymd, but
prospecting for lodes of copper and other metals has been-gtimwlated.
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35 ‘ﬁ';,m:.qf t}qm;om that are mined in Alaska are valuable solely for

the:silver they,contain, and by far the greater part of the silver that
is; produded occurs as a relatively minor constituent in ores whose
principal value lies in some other metal. Thus, as shown by the
table below, silver to the value of $187,400 was received in 1929
from ores that are valuable principally for the copper they contain.
This source alone accounts for nearly 75 per cent of all the silver
ﬂl&t was produged in Alaska in 1920. The amount of silver in the
COPPer Ore,. howavar, is actually very small, as is shown by the
fact. that the average silver content of all t.he copper ore that was

. reported amounted to two-thirds of an ounce to a ton of ore, and

the are from the mine that reported the highest average silver
content contained only 2.25 ounces to the ton.

., AdLthe gold-lode mines yield some silver in addition to their gold.
Thul the mine of the Alaska Juneau Gold Mining Co., though

. wp;'kad principally for gold, yielded 90,635 ounces of sﬂver in 1929,

to the company’s published report.” The silver from all

j tb;e gold-loda mines amounted to 94,370 ounces, and. it was worth

$50,300., Some silver is also contained in all the gold that is recov-
erqd from Alaska placer mines. This silver is not recognizable, as it
is- mtmmtaly alloyed with the gold and is recovered omly after the

. gold. is treated chemically or refined. The total silver from this

source was 26,800 ounces, worth $14,300.

. Dats regarding the. production of silver have been referred to in
mvcerl.l ‘places in the preceding pages and included in some of the
tables that cover the production of other metals. For convenience

A tho sources and the quantity and value of the production from each

1 ay

5 ﬂnroa in 1629 and 1928 are set forth in the following table:

< i Siver produced in Alaska in 1929 and 1928
T af oy ot | L -
aglitipe i-a  fopres 1920 108
Bource

Ounces Valoe Ounces Value

o —— | BB eml sw oo
Todien. 351,730 400 | 350,430 205, 000
Y oty 472,000 | 252,000 | 454,700 266, 000

It‘i! evident from the table that the total output of silver in 1929
was worth' dbout $14,000 less than the output in 1928, in spite of the
fact that the quantity produced in 1929 exceeded that produced in

1 19% by‘ ne_iy.rlj 20,000 ounces. The explanation of this condition lies

CRN SV T

il e ;}M Junesu Geld Mining Co, Fifteenth Ann. Bept., for 1929, p. 18, 1080,
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-I'_';m t& selling price of silver in .th&itwo years. Acemﬂingh ﬂ:e
gpntmons of the Bureau of Mines the average market price of

or in 1929“vés 53.3 cents an ounce, as against wﬁfﬁﬁfﬁ’lﬁa
T# thé price'of 58.3 cents had prevailed in 1998 the valua'af fhe silver
prod#iction of that year would have bdua'mrly m,ooob&uumm
vilua‘stated, so that the production of 1029 would have slrawn an
ineresse of $10,000 over that for 1928 instead of & -decienss of

$14,000. It should be remembered that the bulk of ‘the- sibumif _

merely an accessory to the other metals, notably copper and gold; 50
that jts output fluctuates more or less widely, being dependertt §n’ the
predietion of the other metals, This does not alwayshold tyasiin
detail; for, as has already been pointed out, the production of eo;ip%r
deoregsed somewhat over 900,000 pounds in 1929, and yet‘the #atetint
of ‘silver recovered from the copper ores was about !;‘800 dnneu

ter than in 1928. On the other hand, the rule holds:s s
ﬁ‘ uction of silver from the gold-lode ores as well ‘s for
recovéred from the gold placers. In-the lode gold'&reiurd
ineérease in silver produced of more than 14,000 ounieedand in the
Placer gold of nearly 3,000 ounces. The increase in’ !'ilm of the
gilver/from these two sources was not great, owing to the'fower' price
of silver in 1929, as explained above, so that the increas¢’in value of
the silver mcovered from the gold lodes was only a.bout &,600 a.nd
fmm the gold placers only about $300. -

‘Theidevelopment in Alaska of ores’thst are pnnclptﬁ’y vﬂuﬂbﬁ
for their silver content is necessarily ‘attended by many mdre’ difi-
¢ulties’and expenses than are likely 66'be met in developing ‘gold
mifes; Among the most obvious reasons ‘for this dlﬂertheo are the
mauch dower value per unit of weight of the silver and'the fact thit
move élaborate and expensive processes are usually required 'to re-
cover it in'a readily salable metallic state than to recover gold. '‘As
a result it is more or less unfeasible at this time to attempt to develop
or evex: to search for silver lodes in remote parts of Alasks unless the-
ore has an especially high tenor. T?mrefore, although silver-lead
lodes have been reported at many places in interior Alaska none of
theth have been very thoroughly examined or seriously considered by.
capitalists. It is true that some shipments of silver-lead ores '
biger. made from interior Alaska, especially from the Kantishna s

trict, north of the Alaska Bs.nge but although the ore was of high
grade the expense-of transporting it to smelters in the States and"

haying it smelted consumed practically all the profits, In, sguth-

esstern ,élnalm however, where the region is much more agcesaible to
deey; transportation and all operating costs are lowapy:there
have béen many sttempts to find and develop sijver-l deppsita.
The gruten amount of work of this kind has been done. ini$he Hyder-
district, at the head of Portland Cansal, near the international bound-

(L
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ary. In 1929 no shipments other than small test lots-were reported;
thoughmardthan a score of prospecters!were engagedd in prospecting

. @nd #evelopmeént work, and on seversl properties promising lemds - -
mﬁmiﬂﬁnhavabeen :Eound TheHydm-dlstnm ad:mns the. mim-  ©

igailiregion north of Stewart, in British Columbiaj in: which the
_ ddmiots; Prerhier silver and gold mine is ‘situated. This:very rich
.- fdepeit-occurs under geologic conditions by no meatis unlike those
¢ that are found in parts of the adjoining Hyder district, and this
: sithilarity has sustained interest in the search for profitable silver and
gold dapmts on the Alaska side of the boundary. During 1929 one
of the mines in the Hyder district that had been brought to a'pro-
. ducing stage in an earlier year was closed, but the suspension was
' reported to be only temporary, and it should soon be operating again,
A summary statement regarding general mining activity in this-dis-
‘trict is made in the section of this report descrﬂnng the gold lodes .
pp. 16-17).
. A little development and prospecting worl{ m alh‘er-leud ores is
Ak -&‘eﬁrﬁad to have been done during the year on claims lying a short
distance north of the settlement of Wrangell. North of Skagway
the 'Inspiration Point Mining Co. is reported to have continued
work on its property, where indications of silver-lead Iodes that are
said to appear promising have been found. In the Susitna Valley
of west-central Alaska, about 9 miles east of Chulitna station on the
~Alasks Railroad, where a unique deposit ‘containing ruby silver was
found some two years ago, little development work was in progréss,
and the property lay practically idle throughout the season of 1929.
The: remarkably efficient development of the Mayo deposits, in
¥ukon Territory east of Dawson, and thé successful handling of the
- weg-from: that remote camp encourage the:helief 'that methods are
-H‘.illg made available whereby even deposifs in the remote regiohs
L of :Alaska, if they afford a considerable tonnage of rich ore, may
“". " be'mined in spite of adverse physical conditions: - “With the improved
i transportation facilities that are already available in Alaska many

: Yegions that were formerly almost inaccessible:are less difficult to

¥ weach, and these facilities are being constanily ifaproved and will
- doubtless be still further extended as the opening up and develop-
ment of the Territory as a whole inevitably takes place ' The eutrent
low price of silver acts as a strong deterrent agdinst attenipting to
ngine silver deposits at this time. In spite of talk of legislative action
to raise the price of silver, there seems to be little likelihobd that
action of this sort will be taken in the nearfutire, and ‘as & vesult
#ilvesr tmines even more advantageously- gituted than ‘$hobe now
knowr in Muaks are closing down or mn.term]ly curﬁi]ing thelr
ﬂutpnt. ,

.,-__\'q,’,'./__ l .’
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.[ K| q tof i LEAD

-1 Fhelead prddmd fmm A.luh ores in 1929 amounte&'to 2,580 000
pmnck, an incresss over the production of 1928 of about’ 590,000
pounds. This stands as the greatest quantity of lead that A.laaka
‘has:ever producedsin a single year. The value of the output -at 6.3
«ents:s pound, the average market price of the lead:sold in ths
States:.in 1920, ‘mocording to the Bureau of Mines, was $166,000.
This was a large increase and was dusbothtoagreat-'mcremiﬁ
‘quantity produced' and in the price per pound, for in 1028 the
averagh market price of. lead was only 5.8 cents a pound, or ha}f
mu;nt hss than in 1929. .

Leaa prodwqcl in Alacku, 18921928

[ 'Year:! | Toms | Value .\ Year | Tons | Value Year "Poos |- Value
80 30 | $3,420 || 1020 $140,
@0 ERY RS T |7 — m%
8 40| 3360 || 1022._. z;,m
2 60| 5984 | 1023 . | 400
30 5 000 | 1924 - 599
30' 51 590 || 1925 140, 871
30 45| 4,050 || 1926 124,400
8 6| - ‘@8 |l 10av ITTITI0 127, 000
% AR b gt
. 80, 113, 160
33. ﬁ ug'.m 12, 145 | 1,608,000
5 : 564 | 80,088
67 | 728:

. In Alaska no ores are mined solely for their lead content. Practi-
cally all the lea.d-pmduoed is recovered as a by-product in‘the course
of gold or silver muung, the concentrates containing lead being
shipped to smelters in the States for treatment to recover the different
metalsighey contain. The larger part of the lead that is reported in
the foregoing table as produced in 1929 was recovered in the course
«of treatment of the gold ores of the Alaska Juneau mines, in south-
eastern Alaska. According to the published reports of this company
for 1928 it produced 2,501,832 pounds of lead in addition'to: sther
‘metals'during that year. This represents a recovery of & little less
than two-thirds of:a pound of lead from each ton of ore that is mined
nd trammed to &l mill, or about 174 pounds of lead from each:ton
of ore that is fine milled.

1Al the informatien regndmg the recent developments on ores thlt
mlendnsmﬂasothermeuls has already been given in other
whq!thmmpnrt,espemnllythoseth:tdaacnbe the gold or.the
silver dodes. Thesestatements show that lead ores are widely known
mm: the Territory, and in the past shipments valuable in part
lm@iorthelrhqdeonmhﬂebeenmndefrommmymm
sontheastern Alasln, especially the Hyder district; from the Yukon-

Tanans region, especially from the Kantishna dlstnct and--even
from far-away Seward Peninsula at the Omalik mine, nnd from the
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: 3Ko1mk in the vicinity of Shungnak. Lead m? however, a heavy, _
Aow-priced commodity which requires rather elaborate treatment to

produee in readily salable metallic form and thus offers little incen’-
tive to development in remote regions. 'The outlook for'any notable
increase in the production of this metal therefore seems to depend
on the stimulation of the mining of other metals and the oonsequent
imcrease in their production as well. That this merenae in mining
lodes of mixed metallic content is likely to take place is raga.rded
as & certainty, and that some of the silver-lead deposits which are
now lying idle will be opened up again in the near fature seems
abmost equally certain. An increase in the output of lead is therefore
looked for with considerable assurance.

PLATINUM METALS

Platinum is one of a group of several metals which, because they
are glosely related in physical and chemical character, are often not
differentiated by name or are not even identified specifically in the
usual forms of assay or analysis but are spoken of as the platinum
metals, or, even more loosely, as platinum. Platinum, palladium,
osmium, and iridium are some of the individual members of this
group. Some of these metals have been found in lodes and in
placers in ‘Alaska. The total quantity of platinum metals produced
in Alaska in 1929 is estimated to have been approximately 5281/
crude ounces, or 475.4 fine ounces, which at $67, the average market
price for platinum as computed by the Bureau of Mines, was worth
about $32,000.

The only occurrence of a metal of this group in a lode that has
produced any appreciable quantity was at a mine formerly operated
by the Alaska Palladium Co., on Kasaan Peninsula, Prince of Wales
Island, about 30 miles west of Ketchikan. The prineipal platinum

- metal found at this mine was palladium. Unfortunately, decrease

in ‘the price paid for pallndmm and some internal difficulties re-
sulted in the cloamg of this mine in the fall of 1926, and it has not
been reopened since. As this mine while it was running produced
séveral hundred thousand dollars’ worth of platinum metals a year
and in addition a good deal of gold and some copper, its cdssation

.. of production has not only made a very decided drop in the Alaskan
" oltput of platinum metals but has been felt in the total mineral

production of the Territory. This mine is part of the property
taken over during 1929 by the Solar Development Co., and although
no work was done on it during the year it' will undoubtedly be in-
cluded in the general plans of that company for develapmants on
Kassan Peninsula.

‘The only platinum metals that were minéd in Alaskn in 1929 were

recovered from placers in the Dime Creek district, of Seward--

@
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la, and &e @oodnews Bay region, south of the mouth of

8 kam"'
Wi Foral tmmdhambeen,moreorlessconhnpmpm-
! llgmﬁthqughthqr annusk yield has amounted to only a. foW oynces.

The agcurrence of pla.t;mpm in the Good.newa Bay region has:also

hown for spyeral years, hut interest in the deposits was especi-
dlu'mg 1928, when for a time it appeared that a small

splte of exaggerated statements regarding the richness of
thgthnvebeonmadpfromhmatonmemthepm

zij i ﬂe t plwer deposits gentaining platinum, worth contigued
rospecting, occur in thsd.latrwt,mdthasevmﬂmen were

engaged during the summer in the search for places where concen-
tration has been great enough to form deposits that can be worked

at & ppofit. The most extensive work is reported to have been done
in the yicinity of Salmon Creek, a small stream lying between. Good-
pews apd Chagvan .Bays,.-sbqnt 2 miles north of the native village
of Kigiginagimut. This region has not been surveyedy-and.the
positign, of the, different streams in that region is not accurately
known,to the writer, According to local reports, however; the camps
tha, produced some platinum were on Clara, Squirrel, and-Platinum
Creeks.and Fox, Guich. What little is, known about the geology .of
“the: d.lq.uc.t, appears to engourage the belief that conditions favorable
for thepresence of platinum minerals may exist there. Nothing has
eepy found; however, that, justifies any rush of prospectots into
zion in the hope of finding easily won riches. TPlheirecovery:
_,chplatmumbysosmﬂlafomotmsnummmning
in the region certginly warrants a complete survey and egpamination
. tordetepmine ity pineral pnmhllmes. Some difficulty has' been ex-
mpnppd by t.l;p Rlatinum, miners in disposing of their;product ‘at
satigfagtory prices, . This condition was especially marked during
1929, when the prices paid for p,l.atmum fluctuated widely but on the
whole gended downward. , ‘As is probably not generally known, none
of the, Goverqxqqn&mnts or, mssay. offices pay for platimam sent to
them, 8o, that the, seller must gell to private purchasers, sad: the
transagtion baoqmes ope of bargaining, which at the digtance that
rates the A(l,g,qkpn producer from the purchaser in. ihe  eastern,

%F as in. progreag and. this interest was maintained during

P&?ﬂd States ig time conspming to conduct and, rather. disadwana

tmui to both parties.

: ‘metals tha were spld in 1929, it is not at all uplikely.that

mpunta may, have been.produced elsewhere and held by their
produo&s Places where platinum has been recognized: are: wide-
spread. through, other parts of Alasks, and some of them in ofher
yen,ra have pm@gp,d platipum  that h\ns been sold. Among. these

er. The Seward Pemnsula deposits  have hean

A:h‘,hglgh no other places in Alaska are known to have prodma&.

1ie
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p)‘nms:my be mentioned the Chistochina distriet, of the Copper
River region; Metal Creek, in the Kenaij, district; some of the beach

" placers of Kodiak Island, in southwestern Alaska; the Kahiltna

Rmar and near-by st.ras.ma, in the Yentna district of the Susitna
region; Boob Creek, in the Tolstoi area of the Innqko district;
Granite Cmak, in t.he Ruby district of the Yukon region; and some
streams in the Marshall district, in the western part of the Yukon
region. Some platinum is reported to have been found in the gold
ores of the Nuka Bay region, in Kenai Peninsula. This report has
not been definitely verified, and its accuracy seems doubtful, as the
general geology of that district is unlike that in known platmum
ﬂelds" l.'nd does not appear favorable for the occurrence of the metal.

TIN

Alnskns tin production in 1929 showed a slight: fa]lmg off in ‘both
quantity and value from 1928, but they were both in excess of
the production for any of the years from 1920 to 1927, though far
below the production for 1911 to 1919, when the industry was at its
height. In spite of the smaller amount produced in 1929 than in
1928, it appears that, on the whole, the tin industry is growing, and
-developments already in progress may result in the near future in
yielding quantities comparable with those during the period of high
tin production. The decrease in quantity was only about 214 tons
of metallic tin, but the decrease in value represented not only the
léssened output but also a decrease of over 5 cents a pound in selling
priee. ‘The output of tin was all derived from placers, and conse-
quently the ore reported represents really concentrates running from
68 to 76 per cent of metallic tin. The output of tin ore was 51.6 tons,
containing a metallic tin content of 38.6 tons. The average price of
metallic tin for the year as computed by the Bureau of Mines was

45.19 gents a pound, so that the value of the Alaska production was :

$35,000, Practically all this tin ore was shipped out of Alaska for
treatment, only a few hundred pounds remammg unsold in the hands
of -the pmducar Almost all the ore is shipped to Smgaporo for

reduction.
Tin produced in Alaska, 1902-1929

Yoar () | Clonsy | Veloe Your (one) | (oma) | Veloe
AL 25 15| $8,000 1m 100 123, 300
llg:._._.,..______ 4 25| 14,000 1048 () '1& 000
e i ] 8| 3
lg.- 57 34| 38,040 7 4 2,400
ﬂ_“-‘“ 3.5 2| 1878 2.3 L4 013

- 425 25| 16,180 3 19 }n
1909 10 1| 768 1 T -7, 088
1910, 18.5 0| 8323 2.2 8| 15980
1911- 92.5 61| 52798 12.85| - .§. 10, 400
T TT 194 130 | 119,600 37.8 87| 34,00
T S— .8 50| 44,100 588 | a 1 41000
TS S A 104 | 66,560 5L6 6| 35000

T I T 102 | 78848

T R vims] - 33 1% | 121,000 1,808, 9 1,180.6 | 1,088 000
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~~Fingninerals have been found in the veins and mineralized coun-
try rock of the York and Port Clarence districts, Seward Peninsula,
and at one time were extensively mined. The tin produced in 1929,
however, did not comé from lodes but from placer deposits, prin-

“cipally in the York district, of Seward Peninsula, and the Hot
Springs, Ruby, and Gold Hlll districts, of the Yukon Valley In
the York district the placer tin, or cassiterite, is mined principally
for itself, though some placer gold is also found with: it, In the
Yukon Valley districts the tin ore is a by-product obtained from de-
posits that are mined primarily for their gold. In the York district
the tin ore was mined by two small camps, the larger of which is on
Goodwin Gulch. In the Hot Springs district the tin ore was mined
at several small camps-on Deep and Miller Creeks, in the vicinity
of Tofty. In the Ruby district the tin ore was produced in connec-
tion with mining operations on Cox Gulch, and in the Gold Hill
district, west of Tanana, the placer tin was collected in connection
with placer mining on Grant Creek.

Revival of interest in the development of the tin lodes of western
Seward Peninsula was noted during the year, though so far as re-
portanl no ore was mined. Some prospecting and development work
was done at the old Crim, Randt & O’Brien property, near the Lost
River,. which has been taken over by the National Tin Mining Co.
Althongh no active field work was undertaken on the property of
the .Empire Tin Mining Co., near Cape Mountain, it is understood
that negotiations were in progress to get this property opened up
again, and possibly some work will be started there in 1930.

- Congiderable interest in tin mining was revived in the Hot Springs
distriek by the acquisition, late in 1928, of options on most of the
lowland areas in the vicinity of Tofty and Woodchopper Creeks by
an English company which proposed to dredge the placer deposits
there to recover the tin and gold that they contain. This transac-
tion was not completed until so late in the open season that the only
steps taken in 1928 were to have engineers of the company examine
the ‘ground and make such preliminary tests as the time at their
disposal permitted. These tests were followed in 1929 by more
complete examinations, and as a result the project was abandoned.
No specific reasons for this decision have been made public, but
evidently the returns were not such as to encourage the large expend-
itures that would be necessary to put the property on a producing
basis. Although the withdrawal of this company was a severe
dissppointment to the people of the district, it is believed to be more
advantageous in the long run for all concerned if projects are not
undertaken unless they appear to hold good promise of successful
accomplishment,
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- During 1929 considerable activity was shown in searching for tin
in the Ruby district. This work was being carried on at a score or
more claims on Cox Gulch, a tributary of Big Creek, and on the
contiguous traets some distance east of the town of Ruby, and finds
of tin ore both in the placers and in masses that apparently had
not traveled far from the parent ledge encouraged search for both
lode and placer deposits that might be mined at a profit. This
_ground has been examined by several mining engineers, and although
their reports have not been made public the general conclusions
seem to be favorable, as the ground has been taken under option
and prospecting carried on consistently.
' COAL

The amount of coal produced from Alaska fields in 1929 showed
a falling off from the high mark established in 1928, but otherwise
i the whole period that Alaska coals have been mined the produc-
tion in 1929 was exceeded only by that of the years 1923 and 1927.
In other words, the production of coal in Alaska is showing a fairly
constant increase, with only minor declines. It must be remembered,
however, that the industry is still only small, for s total produc-
tion of around 100,000 tons a year is not as much as many of the
moderate-sized minea in the States produce individually, and the
Alaska product does not even supply the local markets. Thus
about 57,000 tons of coal was imported from fields outside of
Alaska in 1929, and no Alaska coal was exported. A comparison
of the records of coal production and consumption in Alaska for
the entire period for which records are available is afforded by
the statistics set forth in the following table:

Coal produced and consumed in Alaska, 18801929

Produced in Imported
chiefly subbitumi- | Imported foreien
nous and lignite from Btates," .,
eielly ity o | Totat coal
Year coal from from | (short tons)
Washiog- %ﬂm
Bhort tons Valus « (ghart Columbla®
tons)  |cehort tons)
638 | s, 90| @ 1,079, 735 81
E.’m 57,412 2’.%: oa.m "ut‘.:g
276 | 268438 58,118 u_:,m 168, 980
816 | 413,870 51, 520 37,986 165,322
60,804 | 345617 57, 108 48, 708 166, 768
81, 111 355, 668 28,128 45, 264 144, 503
76,817 | 406,304 24, 278 33, 776 184, 871
79,275 | 430,630 28, 457 3, 251 141, 963
119,826 | 755,460 34,082 43,205 197, 113
9,683 | 559,980 40,161 41, 980 804
o 8288 | 404617 37,824 57, 230 77,422
| 87,300 | 450,000 35, 620 ;.au 187, 174
S i oaw gm Zm) omm
I BN i 100,600 | 528,000 32, 782 2,172 157,544
1,213,154 | 6,742,000 | 1,236,783 | 1,660,568 | 4,087,349




e
=
5

lfm_.-_.'__. _ | MTNERAL RESOURCES or ALASKA, 1929

f’”l'n"the table t& total value of the coal produced in. A.lssh in
2990 T stated 'to 'have been $528,000.' This value can ‘only bé te-
garded as a fair #ppromma.clon, because the records are #ot avqil&ble
“for’ precise deternination of the actual selling price of ‘the ‘coal.
‘Much of the coat'is purchased by the Alaska Railroad on cdntmct.
for latge qnanti’hihs so that the price paid by the company i is mot ‘s
fair basis on which to compute the price paid for the lots sold to the
siigllér consumers, who in the aggregate buy a large part of the
“output and pay much higher prices. From all the available in-
“formation, and by weighting the resulting estimate as closely as
pract.tcnble, it appears that the average price of all the coal mﬁe&
- in Alsska in 1929 was approximately $5.25 a ton, which is tha same
‘ps;in; 1928 and is about 50 cents a ton less than the svmga !m- the
mﬁrg:penod shown in the table.
< The: Alaska coal came principally from three mines—two in the
.Mutanuska field and one in the Nenana or Healy River:field. The
two mines in the Matanuska field were those of the Evan Jones Coal
Ca., at. Jonesville, and that of the Alaska-Matanuska Coal Cu. in
‘the walley of Moose Creek. The Evan Jones mine was active
throughout the winter and early months of 1929, but its production
“graddally tapered off until in July it amounted to only a few hun-
“dred tons, and after August until the end of the year it was idle.
‘Minittg at the Premier and the Alaska-Matanuska property, which
:‘Werd ing worked essentially as a single unit, was praetlcnlly at o
‘stantstill throughout the early part of the year, but beginning in
July 'the tompany again began work to £ill the new contract that it
had obtained for furnishing the larger part of the coal used by
the Alaska Railroad. The litigation regardidg the Premier prop-
erty, wh;ch had been in course of settlement for several years, was
-gtill pending st the end of the season. In addition to the twe prin-
;nPai-' roducing mines a little work was in progress at the Pioneer
‘miney in the southern part of the Moose Creek Valley, and small
quantities of coal were produced at the Ross Heckey property, on
‘Coal Creek, in the eastern part of the Matanuska Valley near Chicka-
Joon. The coal from the Heckey property is especially good for
blacksmithing, and for several years the Alaska Railroad has oper-
ated -a homemade coke oven, using this coal to make such coke s
‘it requires for local use. The coke is strong and of good quality,
-and jt seems entirely possible that a more extended use of this coal
~ for that purpose, not only by the railroad but by others, will be made.
The 0ld Government-owned mine at Eska was maintained in-a more
or less stand-by condition throughout the year, so that if anything
should happen that might endanger the supply of coal needed to
run the raiiroad it could be quickly redpened and nu,fj,mg reaumed
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.In the Nenana coal field the only producing property was the Sun-
trana mine of the Healy River Coal Corporation, on the Healy River,
about 4 miles east of the junction of that stream and the Nenans
River. The mine is connected with the main line of the Alaska Rail-
road by a standard-gage spur track which crosses the Nenana River
on, . steel bridge. Unfortunately, during the spring high water and

.broa.ll:-np this bridge was so seriously damaged that it was out of
commigsion for nearly two months, thus severely handicapping this
company in making its shipments, During this delay the company
was able to utilize some of the time in improving conditions under-
ground and on the surface. The plant of this mine has been well
lsid out and is now equipped with the necessary modern machinery
to handle 200 tons or more of coal a day. The corporation has a con-
tract for supplying the coal used by the Fairbanks Exploration Co.
in furn.ish.ing power to its dredges and in its large placer-mining
operations in the vicinity of Fairbanks. The coal has a somewhat
lower heating value than that from the Matanuska and near-by fields
and ‘es & consequence is not used in the railroad locomotives, This
mine was in continuous operation throughout 1929 and yielded nearly
half of all the coal mined in Alaska that year,

The coal claims of Roth & Manley, farther up the Healy River, ap-
parently lay dormant throughout the year. That there is coal of
good quality in this part of the Healy River Valley, as well as in
the.valley of ngmte Creek, to the north, has been abundantly
proved. | That it is of better qua.hty than the other coals and can be
mined more cheaply has not been demonstrated. Furthermore, the
one mine that is now operating seems to have ample facilities for
supplying all of the market that is now in sight. Consequently the
expense of opening up additional mines, with the construction of
the accompanying haulage and transportation facilities, as well as
the extra haul necessary to bring the coal to market, would place an
additional charge against it without any adequate compensating off-
set, unless the-coal can be mined more cheaply or has a higher heat-
ing value, which seems extremely doubtful.

A small amount of coal was mined in 1929 on the property of the
Admirslty Island Coal Co., in southeastern Alaska, but difficulties
in management and finances caused the cessation of productive work

early in the summer. This development was at the old Harkrader.

cogl claims, on Kootznahoo Inlet, on the west coast of Admiralty Is-

land. An inclined shaft continuing the old shaft on the property.

has been driven to a depth of several hundred feet, and- several
levels have been turned off to drift along the bed of coal. ; A sketch
map showing the general developments at this place is shown by
Kigure 4.. This map was prepared by B. D. Stewut,gwho supple-

A
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mented his own surveys by notes furnished by R. S. Donaldson, for-
merly manager of the company, and by Louis Bridges, foreman.
Several small shipments of coal have been taken to Juneau from this
mine and used locally with satisfactory results, The coal is said to
occur in two benches, the upper one about 2 feet thick and the lower
one sbout 3 feet thick. The conditions for mining are in general
regarded as favorable, but only further work can determine ade-

By B. D,
from

Alaska.
and

400 FEEY

) TR

o
Fi1oune 4.—8ketch map of coal property at Harkrader, Admiralty Island,

Btewart. Developments later than Jung, 1928, shown by dotted lines
notes furnished by R. 8. Donaldson and' Louls Bridges

quately the extent of the deposits and, what is of perhaps even more
importance, the cost of mining and making the coal available for
shipment. The solution of these problems as well as the transpor-
tation and marketing of the coal will require careful investigation
if the enterprise is to be successful.

Elsewhere in Alaska there are numerouns deposits of coal, and from
some of them ‘small supplies are taken to supply local needs. In
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northwestern Alaska, in the vicinity of Wainwright, are extensive
coal beds that furnish some coal to the people living in that region. .
According to reports, more than 100 tons of coal from these deposits
was mined in 1929, mostly by natives, and carried by them in their
skin boats to Wainwright, where it was disposed of to the traders
and others, Some of this coal was said to have been loaded aboard
the Bower, the boat belonging to the Office of Education, and deliv-
ered to a few of the schools along the coast that are under the juris-
diction of that bureau. This coal has long been known, but as the
coal mined is that lying close to the surface and is weathered and
mixed with much dirt it is not of as good a quality as the coal that
is shipped in from other fields. In fact, it is said that the local
people prefer to import coal from outside rather than use the local
coal, even though the outside coal costs nearly three times as much.
It is believed that the apparent inferiority of this local coal is not
inherent in the coal but is due to the methods of mining and the fact
that the coal is taken too close to the outcrop.

In the Bering River field, where extensive deposits of coal, ranging
in composition from bituminous to anthracite, have long been known,
prospecting or other development work relating to the coal resources
was apparently at a standstill in 1929. Rumors of renewed activity
in this field were heard from time to time, and requests for exten-
sions of some of the Government permits for coal prospecting there
were received. It is evident that this field has too much potential
value to be allowed to remain idle long, but it is also evident that
the present coal consumption of Alasks is not such as to stimulate
large companies to undertake extensive projects and that until there
is a greater demand for their product or until they are prepared to
invade a more distant market, where competition will be more severe,
they will not enter this field. Furthermore, the development work
already done in the field indicates that some complex geologic condi-
tions will be encountered, so that desultory prospecting by small,
poorly financed, or technically unskilled operators holds little prom-
ise of success, and full development must await a company that is
able to go into the matter in a large way and to bear the necessary

expense of exploring a new field.
PETROLEUM

The ounly petroleum produced in Alaska comes from the wells of
the Chilkat Oil Co., in the Katalla field. This company obtains oil
from a number of relatively shallow wells, few of which are more
than 1,000 feet deep and none more than 2,000 feet. A small
refinery is operated at Katalla by the company, and the products—
gasoline and distillate—find a ready market near at hand, especially




“B6¥-use by boats ‘6#the fishing fleet nesr Cordova Am:lg to the
- priblished report 6f this company * it did no new drilling during the
.yuﬂ,ﬂd the Onlyﬁgmﬁcmtmw development was the grmhngby the
Becretliry of the Interior of several ne*l' ‘permits covering an srea of
1,347 ‘dcres.
27 The small domestic production of petroléum from the Katalla
field is mot at all adequate to supply even local needs, and the demand
for lafge quantities of petroleum products throughout the Territory
i8 - met” prmclpa.lly by imports from the States. The most notable
feature that is bronght out by the data of the subjoined table is the
Udnltaht increase &ince the war in the amount of gnsohne and related
lighter products of distillation imported. This increase is called for
by the growing use of power in fishing:boats and other water craft,
in the eanneries, in many mining developments, and in the- opera,tion
of means of transportation, such as automobiles and gas cars or
engined on practically all the railroads.

‘Petroteum products shipped to Alaska from other paris of the United Siates,
1905-1829, in gallons @
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Sumb. for new oil fields in Alaska has not been vigorously carried
on during the year, and at only two places was any drilling done.
Hundreds of permits for prospecting for oil that have been issued
by-the &:wemment and cover tracts in all parts of Alaska are dut-

* CHISat DUl ‘Op. Twelfts Ann, Rept, Sesttle, 1980, LfEmh s
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stinding in the hands'of individuals aid eompanies, but test of them
‘wearé*‘evidently- taken up solely for apacuhhve purpeses and will
Inpse after s short time if no active work is done urde# them. The
Iack of stiveess that followed the drilling of one or two déep tesk
wells put & damper on further prospecting for oil; ag it’ proved that
the discovery of commercial pools would require mueéy ‘work, careful
#udy, and the expenditure of large sums of money:  The failure
bf these few wells, however, by no means indicates’ that the proba-
bility of finding other oil pools in the Territory is vemote. From
what' has already been learned about the geology of the potential
6il dveas there is no reason to believe that the chances of finding oil
in’ Alaska have been exhausted, and the ‘experience with these first
wildéat wells is not unlike the results of the early drilling in some
"0 ‘the 'fiélds in the States that subsequently have proved to be im-
. miefigely’ productive, There are many tracts in Alaska that are be-
leved to show favorable geologic structure that will warrant exten-
sive tests when the pressure to find néw Sipplies of oil becomies
stronger. These tests, however, should fiot be undertaken by any
'but & strong organization that is able to carry through the explon-
tion of the tract selected to a determinative coneltision and that is
advided by a technical staff competent to interpret and utilize to the
fullest the facts that are disclosed in the course of ‘the work.

! 'Ofie of the two places where prospecting fer oil by the use of the
«drHD 'wis'in’ progress in 1929 was in the Katalla field not far from
the ‘tracts that were producing oil. This 'work wds déne by the
Alakki ‘Condolidated Oil Co., which is said te have takén ovér much
 of'the ground formerly held by an old Eng-hah compafy which was
among the pioneers in this field. A drill rig wa# shipped in' from
the States in July and was taken to the ground soon afterward.
8o far as known, however, little more than the necessary construction
‘and setting up of equipment to begin drilling was accomplished in

‘1929, but the company should be in a position to: push the work for-

ward vigorously in 1930. It is generally assumed that the oil that
may be found in this tract does not lie at a depth of more than 2,000
feet or so, but the geologic conditions under which it occurs are
mot well understood, so that the result of the drilling will be watched

-with keen interest, not only for the information it will afford regard-

ing the spetific tract tested but also for its bearing enthe general
region perbaps even as far east as Yakataga. Rumors of other
developments to be undertaken in prospecting for oil inithe Katalla
fleld have also been current, but none of them mm%ﬁwum
to the stags of field work in 1929.

. t'The-eatly other place where drilling 4or oil was in ngnnu in

1929 was in the Matanuska Valley, a few miles west of Chickaloon, '

: ':i";;;f-.{ = ‘ :
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om the property of.4he Petorson Oil Associstion. Work at this place
was stgrted in 1826, and. when operations were suspended in the
winter-of 1928 the well had been put down to a depth of 1,300 feet.

Early in 1929 the Star rig that had been used theretofore was dis- .
mantled, a Standard rig was put in its place, and various changes

were made in the.surface plant, After drilling began .difficulties
were encountered beeause of caves and open spaces in the formations
penetrated, so that progress was slow. To cap the climax a, bit
broke off in the hole, and more than a month was lost in getting the

necessary tools and fishing for it. The heavy rains that prevailed

durisg most of the summer caused many washouts and slides on the
railroad; which put the track out of commission and necessitated the
expenditure of much extra time and effort in getting the needed sup-

plies and equipment; to the property. As.a result the company finally
skqppedldrﬂlmg at a depth of about 1,360 feet and closed down its
camp. eaxly in the fall, though it expects to resume work in 1930.

Apparently the showings are still regarded by the owners as suffi-

cieptly promising to warrant continuance of drilling for at least
another year, and inasmuch as they have carried the work so far
that decision is probably justified, so that the question as to whether
ornot of] occurs there may be definitely settled. The geologic condi-
tions inthe vicinity of the well, so far as known, are not those usu-
ally foupd in the: sreas in the States where the larger commercial
poals ofioil occur, and & pologist. can not but entertain grave doubts
ag to the peourrence of oil in that locality. The finding of g, commer-
cial sccumulation of il would be of so much benefit to the region as
a whole;ss well as to the operators, that it is earnestly hoped. that
the{ antaipnse may. be. successful.

o il 3-‘-_" MISCELLANEOVE MINEEAL PRODUCTS

Thaliﬁofmlmalsofnluethathave been foundm.l.hahm
lonig. - In addition to-those described in the preceding sections of this
report others which-have at one time or another been produced in
quantities large enough to have more than local significance, and
some of which have been and still are the basis of profitable mining
industries include, ameng metallic products, antimony, arsenic, bis-
muth, chromium, iron, manganese, mercury or quicksilver, molyb-
denum, nipkel, tungsten, and- zinc; and among nonmetallic products,
. asbestos, barite, building stone, elay, garnet, graphite, gypsum, jade,
limestone, marb]e aad sulphur.. Without doubt small quantities of
practically all thesa materials were “ produced ” in 1929 in the broad-
est sense of that word, but with the exception of stone, marble, and
guicksilvar none of them_ were reported to have been produced and
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sold in quantities that justified their inclusion'as contributing ms-
terially to the mineral output of the Territory.

Tn the following table, as well as in certain of the other tables de-
compsnying: this report, all these minerals that were produced in
quantities so small that to list them separately would'discloss the
production of individual operators have been grouped together un.:
der the collective term “miscellaneons mineral produéts.® Among
the mineral products that have been described elsewhers in this re-
port but are included in this table are platmum and’ pd:rolenm

Value of output of miscellaneous mineral products n; Alaska, including Mtﬁwm,
petroleum, gypsum, marble, and other products, 1901-1929 ¢

Year Value Year Value Year Value
$500 $165, 342 $229, 488
b 238, 777 848 78
89 19, 767 <454, 207
2,710 205, 061 Hi.%

710 236, 737 162
19, 965 28, 671 | . 164,000
B4, 512 171, 453 | 194,000
81, 3056 214, 040 f————..
B e "

141,730 206, 206 2

phﬂmnntrmmknd mzulmmdm,moo:nhmmmmmmwn
b?yunhusutrhd!n w

Pnctlcally the entire output of Alaska marble comes from qun.r
ries of the Vermont Marble Co. For a number of years the p
cipal quarries of this company were in the vicinity of Tokeen, Oﬂ' k
the west coast of Prince of Wales Island, in southeastern Alaska. -
Later the company opened quarries in the vicinity of Calder, also.
in sontheastern Alaska, but the company reports that in 1929 it ob-.
tained no new stope from its Alaska quarries, its: shnpnmnts durmg

_ M year being blocks on hand that had been: quarried in previous

These rough blocks are shipped to the company’s finishing

R plnﬁta in Tacoma, Wash., and San Francisco, Calif., and the product .

is used principally for mtarlor decoration. In the past several mar-
ble quarries have been in operation in southeastern Alaska, but they -
are now standing idle. It seems strange that more limestone deposits "
fuvorably situated with respect to ocean transportation have not
been profitably developed. A recent report by Buddington is accom-
panied by a map® which shows, among other things, the distribu-
tion and extent of some of the large belts of limestone that traverse
mnch of southeastern Alaska. According to Burchn.rd;" many dif-

*Dnddingtan. A. F., The geology and mineral deposits of wnthm Alaska: T, 8,
Geol. Burvey Bull. SDD pl. 1, 1929,

% Barehasd, B. F., Marble resources of southeastern Alaska: U.- B ‘Geol, ‘Burvey Bull,
882, pp. 2089, 1920
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_The quarrying of largs, quantities of s high-grade hmmrock

in southeastern. AJasks o be-msed in the mapufacture of cément at
t.ha plant of the Pacific Cogst Cement Co. in Seattle was.announced
in.the Alaska progress report; for 1928. Since that time tha: work .
has been carried on. and large shipments of limestone mada.. A..com-
prehenﬂve description of the whole operations and equipment of the
company’s plantg has recently been published,” and the.follawing.
abstract of the more significant facts relating to the development of
the industry is based on that descrlptxon '

©  The quarry site was selectéd after thorough examipation, inmtving sur-
veying, sampling, tunneling, and drilling on all known limestone deposits in
western Oregon and many deposits in British Columbla and southeastern
Alagka. 'The limestone is remarkably uniform in quality and with & consider-
aple mixture of top sqil averages 94.5 per cent calclum carbonate. The de-
posit {8 estimated to captain more than 20,000,000 cubic yards of rock, most of -
which runs over 97.5 per cent of caleinm carbonate. The quarry is on Dall
Island between Baldy Bay and ‘Tlevak Strait, about 40 miles west of Ketcld:
kan. Puring the winter of ¥925-26 a thorough study of all literature relating:;
to imestope on the west cosat was made. In the summer of 1926 three parties -
of miningand consulting engineers and geologists prospected the territory and
selected the Dall w deposit. During the winter of 1926-27 parties spent
m month surveying the deposit, examining possible worthy sites, and making -
soundings. - In March and April, 1627, a topographic survey was made and drill
hodé¥: el put down and furtheér soundings made, In spring of 1927 the
Untted: Stdtes Coast!and Geodetic Survey surveyed 4 tract and wire-dfagged’
Budyguc, Jn Februgry, 1928; the company sent the Mpzama, with a con-:

-tme];im crew of 68, mean, supplies, and materials, to View, Coye., . The first
eargo of crushed rock .was. delfvered in Seattle (ctober 81, 1928, During the
dévelopmetit ‘perlod [ was dofié¢ with pneumatic machines, but duriog the

: -Cyclone No. 14 standard well drill was used.
Rock 48! loalled at the fiice with'a 60-B Bucyrus electric shovel,: with Ward-
Leongrd, control, into 18-3ard steel-pan standard-gage quarry ears, “Two 8-ton
Plymouth gasoline locpmotives haul the cars over 56-pound rails to theferushing.
plnnt, which contains one Traylor gs-uw.h by 12-foot feeder, one Treylor qu?al
 frhitie’43 by 48 inch Bulldog Jaw criusher and one No, 5040 Dixle Mogul stand-'
ard Hambnér'mill, the crailiers being driven by General Electric 125-horsepower
and; 150-horpepower. motors, respeetively. . -The plant is designed to” handie
om;popo;aﬁmnsotmganhonr Crushed gock is dellvered by an 18-inch:
hdl;eouveyortmmtheh&mm mill totherock-gtormpitntmw the

rock of the hillside & the wharf, A 36-ioch belt, running about 300 tpat
ttidnnt!onnex('ﬂmin Belt €o. rolls, receives the rock through shoots
{n ¥he ¥oof of a tunnel'umder the storage pit and delivers it through a loading '
tower og-theredge of the wharf into the holds of the rock-carrying ship at the -
rate;pf 700, fons .an bonr, During dry seasons mo fresh water is avallable,
and consequently a Dijesel electric-power plant was Installed, consisting of ..

1 futton, 8,5, Outstanding Portiand cement plant—the Paciic Cosst Cement Co,
plant at Seattle; Wash. : Rock Products, vol. 82, No. 25, pp. 88-51, Dec, 7, 1020....:-

L IR
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two Fairbanks-Morse 6-cylinder 360-horsepower 240 kilovolt-ampere 2,800-volt

" 3phinwé generating sets, pumps, Ingersoll-Rand air compressors, etc. The

nidatohe 18 énrtied to Seattle in 6,200 to 6,400 ton cargoes. From 8 to 10
days is regaired for the round trip, and the average for the season of 1929
was approximately Bl days. The ship is loaded in 8 to 12 honrs, and its
cargo is-discharged in 80 to 86 hours.

-+ Laate in the fall of 1928 it was reported tnat arrangements were in
progress. for an English company to take over the development of
a group of claims on Stampede Creek, in the Kantishna district, that
were known to contain numerous showmgs of antimony ore. The
promotion of the project was handled principally by George F.
Lemon. Before development is undertaken here, however, very com-
plete examinations will be required to determine the extent of the
mineralization and the tenor of the ore. This is especially essential
because there is small likelihood that the project will béundertaken
unless it is worth carrying through on a large scale, as the company
was not interested in taking hold of & small or moderate-sized
vehture in that rather remote region, realizing that sconomical:de-
velopment would call for considerable outlays for tmnsportahon
and other facilities.

-Antimony minerals are widely distributed through Adaska, and the
common - antimony mineral, stibnite, is recognized in most of :the
mineralized areas in the interior. In the past sntimony -ore valued
at more than a quarter of a million dollars has been mined in the
Territory and sold. - There has been little demand: for this metal
lately, and the market for it is said to be fa.xrly closely eontrolled.
As 8 consequence there has been little interest in the search: for de-.
posits of this metal or development of those properties.already known
which might prove profitable if the ore were readily marketable.

Progpecting and development work is said to have been continued
on the known nickeliferous sulphides of the Chichagof district, in
southeastern Alaska, but no ore is reported to have been produeed
for sale during the year.

No detailed information has been received by the Geological
Survey regarding the developments during the year :at the quick-
silver deposits in the Kuskokwim Valley. It is currently reported
that at the Parks property, lying north of the Kuskokwim: River,
between Georgetown and the mouth of the Holitna River, & small
smount of quicksilver was mined and the metal reeovered in a
crudely built home-made furnace that was in operation: for about
two weeks. The owner reports that he expects to start up more
extengive developments at this place early in the season of 1930.
Most of the quicksilver from this property is sold to the placer
mines in the Iditarod district or the near-by parts of the Kuskokwim
: 80972°—32—8 )
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5 Vgllsy In the Bluff district of Seward Peninsula there was ﬁomﬁ
petivity during the year in prospecting and development; work o on Opa
of the old lodes on Swede Gulch near the town of Bluff that carries
some-quicksilver, Several claims are included in the tract-on which
most work is being done, and some veins were uncovered that en-
courage further search. The ore is said to be on the whole of low
grade; but the fenor is believed by the owners to be high-enongh
to pay for mining if there is any considerable quantity of ore. At
this property two men were employed in the underground-develop-
ments. It is reported that work will be continued here on a small
scale as long as the showings continue to be encouraging. A lode
carrying quicksilver ore is reported to have been found in the Liven-
good or Tolovana district, on the ridge at the head of Olive and
Lillian Creeks. A tunnel 300 feet long from which a shaft 100 feet
deep has been sunk, was driven to prospect the deposit. The ore is
said to carry considerable gold in addition to the quicksilver.

In the Kobuk district, northwestern Alaska, search for workable
deposits of asbestos and jade is said to have been undertaken in
the vicinity of Shungnak and the Ambler River. That these min-
erals ‘occur in that remote district has long been known, but the
expense and difficulty of developing them, unless they should be
of higher quality than any samples so far seen, seems to shut out
the possibility of their being mined at a profit or in appreciable
quantities at present. However, it is reported that a shipment of
nearly 1,000 pounds of the jade was made to dealers in New York
and created considerable interest, the entire lot having been disposed
of at a price satisfactory to the owner, though the jade was not con-
sidered to be of first quality. In southeastern Alaska on Bear
Creek, near the north end of Admiralty Island and about 214 miles
from the shore, are several claims on which some asbestos has been
found and considerable prospecting done. Attempts to develop the
deposits to a producing stage have been made but have encountered
various difficulties, some of which arose more through guestions of
management -and finance than through the quality or extent of the
material. Some of the samples of asbestos from this place have
fibers more than a foot long, but they are rather weak and brittle.
Possibly their physical character is due to the fact that the samples
seen have been taken near the surface and are badly weathered, so
that the strength of the material farther underground may be better.
A microscopic examination of a specimen of this asbestos was made
by J. B. Mertie, jr., who identifies it as belonging to the chrysetile
variety.

A felw years a.g'o there was a considerable production of gypsum
from a mine on Iyoukeen Cove, on the east coast of Chichagof
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Island, southeastern Alaska, but this work was discontinued, and
there has been no production from that place since. Prospecting
near this place is being continued, however, and a deposit of gypsum
that appears to be worthy of more thorough exploitation has been
discovered. Tunnels aggregating several hundred feet in length
have been driven lately to explore the deposit. This region was
recently visited by B. D. Stewart, and a short statement regarding
the results of his examination is given as a separate section else-
where in this volume.

Although the various mineral commodities here grouped under
the heading “miscellaneous mineral products” yield small mone-
tary returns—only $194,000 in 1929—yet their diversity, their wide
distribution, and the interest that is being displayed in the search
for them indicate that they already play an important part in the
mineral economics of the Territory and that they are destined to
become even more significant as the development of Alaska proceeds.






ADMINISTRATIVE REPORT
By Pruue S. Surra

INTRODUCTION

The task of obtaining information regardmg the mmeral resources
of Alaska and assisting the industry in every practicable way has for
many years devolved upon the Alaskan branch of the Geological
Survey, and each year Congress appropriates certain funds to sup-
port the work. - “To give an account of the work that has been accom-
plished during the year just closed, so that the people may know
how and where their money has been expended, is the prime object
of this report. The details of the geologlc results that are achieved
are described more fully in reports coveripg the individual projects,
which are published as soon after the completion of the work as

poasible.

In the third of a century that this work has been in progress the
Geological Survey has published several hundred reports on various
phases of the mineral industry of Alaska, and these have been accom-
panied by several hundred maps of dlﬁerent parts of the Territory.
Practically every known mineral-producing camp has been visited
by the geologists, engineers, and topographers of the Geological
Survey, and reports regarding these camps have been issued. There
still remain, however, extensive tracts of Alaska that have not yet
besn surveyed, though some of them are believed to hold promise of
containing mineral deposits that may be of value. In fact, although
more than 40 per cent of the Territory has been aurveyed at least
on exploratory standards, there is probably an area of more than
200,000 square miles that is regarded as of potential mineral value

. which should be studied as soon as funds and personnel can be as-
digned to the work. This is a conservative estimate and would
exclude more than 100,000 square miles of country, such as the Yukon
Delta and Yukon Flats, where, though there may be deposits of
valué, the services that can be rendered by geologists in a preliminary
search would not be great enough to warrant much work until

o studles in oihe; more promising areas have been completed.
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- Furthermore, it should be evident that the exploratory and recon-
" .naissance standards that have been a.dopted for practleally all the
work so far accomplished in Alaska are adequate to give only general
information, so that detailed investigations, such as are essential to
the solution of most mining problems, are required for higher stand-
ards of work., The task of making a thorough inventory of the
mineral resources of Alaska is a large one, on which tmljr a start has
~ yet been made.

In attempting to set forth in this report the recent activities of
the Geological Survey in its Alaska work difficulty is at once encoun-
tered, in that the work is essentially a continuing project which has
no clearly marked steps or interruption to serve as distinct breaks
from which to report progress. Most of the work bears little relation
to.the calendar year. Many of the field projects start in May and

may last & few months or several years, but some have been started

in Feﬁruury and others in July or August. The fiscal iyear, which
so clearly forms a basis for deﬁmng much of the other Government
work, has little significance in reporting on the Geological Survey’s
work in Alasks, especially because most of the appropriations for
the Alaska work are made Immedlataly available on the passage of
the act through which the money is uppropns.ted. For example,
the appropnat;lons for thé Alaska work in the act providing funds
for the Interior Department covering the fiscal year 1920-30 be-
came effective on March 4, 1929, and was available for expenditure
at any time after that date until June 30, 1930. At the same time
the similar appropriation contained in the twt for 1928-29 was avail-
- able until June 80, 1929, and the act for 1930-31, which was passed
May 14, 1930, was a.valla,ble after that date untll June 30, 1931
Under these conditions it is evident that except for the obvious limi-
tations the determination as to which of these appropriations should
‘be charged with a certain project is more likely to be based on admin-
istrative convenience than on any real difference in the character or
object of the work. To describe as two jobs what was undertaken
reslly as a single project, simply because parts of it were paid for
from different appropnationa, would obviously fail to give a correct
pempechve of the work in its entlmty to a person who was more
interested in that aspect than in mere accounting procédure. For
this reason the projects have been described principally on the basis
of what may be called field seasons, though it should be realized that
not all the time devoted to a project is spent in the field. "Thus the
field sesson of 1929 for many projects began early in the spring of
1929, when the field men began to assemble their supplies and equip-
ment. It continued through the period of actual field operations
and wag followed in the fall and winter of 1929 and the spring of
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1980 by the office and laboratory work of preparing the report of
the results accomplished. The last stages of this work may have
gone on more or less coincidentally with the beginning of prepara-
tions for the field season of 1930 and may have ceased only when the
geologist or engineer left headquarters to undertake the new project;
in fact, the final revision of this report and the reading of the proof
may not have been completed even in the succeeding season.

Certain of the projects, of course, naturally fall better into other
periods. For example, the statistical studies of mineral production
relate to the calendar year, though the most intensive part of the
work falls in the early part of the year succeeding that to which the
statistics relate. Thus, though collection of data and sending out
of questionnaires for the 1929 canvass went on throughout 1929, the
bulk of the replies were not received until the end of the year, and
the final compilations could not be made until well into the spring
of 1930. Although the project of collecting these data relating to
the calendar year 1929 might logically be counted as balongmg to
either or both years, the practice that has been followed in this
report has been to consider that work as belonging to the season of
1929.

Although there is no direct relation of the field season to the fiscal
year, the amount of money spent during any field season closely
nppronmatas the amount of money appropriated for the correspond-
ing fiscal year. Thus, broadly speaking, the expenditures for start-
ing parties in the field season of 1929 in advance of July 1 that
were paid from one appropriation are about balanced by the expen-
ditures for parties that started in the season of 1930 in advance of
July 1 and were paid from the next appropriation. In other words,
the sum of the expenditures during a field season, though paid from
different appropriations, is essentially identical with the total amount
of the appropriation available for a single year, unless there has
been a marked change in the amount of money appropriated for the
two fiscal years. No marked change has been made in the appro-
priations available for the field expenses of the Alaska work in the
last few years.

" The funds used by the Geological Survey in its Alaska work are
provided in two items in the general act making appropriations for
the Interior Department. One of these is “ for continuation of the
investigation of the mineral resources of Alaska.” In the act for
1929-30 the amount appropriated was $67,500. In the similar act
for 1930-31 the amount appropriated was $75,000. Each of these
appropriations was made available u.nmedmtely on the passage of
the act in which it was contained.

The other item is an allotment made from the appropriation “ for

- the enforcement of the provisions of the acts of October 30, 1914,
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: Octqher 2, 1917, February 25, 1920,. p;;d March 4, 1821, am; oelm'
acts relating to the mining and recovery: of mmemls ogEIndLgn and

public lands and naval petroleum reserves.” Appropriations car-
rigd for this item sre available only during the specified fisoal year.
In the fiscal year 1928-29 an a.llotment of $10,000 was made for work
of this kind in Alaska, and for the fiscal year 1920-30 = similar.
amount was allofted.

The two types of work indicated by the different phmaology of
the quropna.taon. items will be described in some detail in the
following pages. For convenience the work done ‘under the first
item will be referred to briefly as the work on mineral regources. and
the work under the second item as the leasing work.

WORK ON MINERAL RESOURCES .
PRINCIPAL RESULTS OF THE YEAR
The. principal products of the Alaska work of. tharﬁeologxca.l

Survey are reports and maps based on original surveys. or.investiga-
tions. During the year 21 duch official reports have been: issued or

have been completed by their authors and approved for 9ubhc;tmn,_

as follows:
810-—8) cpnndalar-aheenjek district, Alaska, by J. B. Mertie, ir. (Bnllst!n
‘The ilonnt Spurr region, Alagka, by 8. R, Capps (Bulletin 810-C).

Mineral industry of Alaska In 1028, by Philip 8. Smith- (BMJBIM}. {

Adminjstrative report, 1028-29, by Philip 8. Smith (BHwulletin 818-A), ..

‘The Obakachamna-S8tony regipn, Alaska, by 8. B Ospps (Bullstin 818-B),

Mining in the Wrtymﬂe district, Alaska, by J. B. lﬁerﬂe. ,# {Bnnetln
813-0).

{Notes on the geology of upper Nizina River, by F. H. Moftit (Buneﬁtr 818-D).

Mineral resources of Alaska: Report on progress of mwmmm
by Philip 8. Smith and others (Bulletin 797),

Mineral resources of Alaska: Report on progress of lnvetﬂslﬂmu in 1921
by ]?hillp 8. 8mith and others (Bulletin 810).

Geology and mineral deposits of southeastern Alaska, by A. l' ‘andmuwn
and Theodore Chapin (Bulletin 800},

Geology of the Eagle-Circle district, Alaska, by J. B. Mertie, jr. ( Bulletin 816).

Geograghy and geology of northwestern AJaska, by Philip 8. Smith .and:

J. B. Mertle, jr. (Bulletin 815).
M.lmral industry of Alaska in 1928, by Philip 8. Bmith (Bulletin 824—1)
Administrative report, 1920-30, by Phillp 8. Smith (Bulletin 824-A).
Phototopographic: work In southeastern Alaska in 1929, by R. H.' Sargent.
The oceurrence of gypsum at Iyoukeen Cove, Chichagof Island, : Alagkn, hy
B, D). Stewart. ¢
Tbeslamdlstrlct.mercoppormverresim by F. H. Moffit.
‘The Lake Clark-Mulchatna region, by S. R. Capps.
Recent nlnl:ns developments in the vicinity of Circle, by J. B. Mertle, i
The Ppper Cretaceous floras of Alaska, by Arthur Hollck, with’ a deserip-

" tion of the Upper Cretaceous plant-bearing beds; by G, C. Martin (Prufe-lannl

Pnpalhﬂ} . 4 l )
Gla.daﬂqninAh.ta,hyl B..cappa. At TS -

e
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Y short pi g ' on the mineral production of Alaska and various
pllues of of the Alaskan branch were published as press
bull .
A report entitled “A geologic reconnaissance of the Dennison
Fork district,” by J. B. Mertie, jr., prepared during the previous
ybm', has not yet béen sent to the printer.

"The reports listed below are still in course of preparation by their
“suthors but have not approached near enough to completion to war-
‘rant any definite statement as to when they are likely to be printed
and available:

The Tertiary flora of Alaska, by Arthur Hollick.

The igneous geology of Alaska, by J. B. Mertle, jr.

'The Alaska Rallroad route, by 8. R. Capps.

The geology and mineral resources of the Chitina Valley and some adjacent
areas, by ¥. H. Mofft,

Geology of the Yukon-Tanana region, by J. B. Mertle, jr.

Geographic dictlonary of Alaska, 8d edition, by James McCormick,

Several other manuscripts have long been in course of preparation,
but 4s they will require further field work before they can be com-
_pleted, they are no longer considered as in progress.

Practically all the completed reports are accompanied by maps,
the bases of which have been made principally from surveys con-
ducted by the. topographers of the Alaskan branch. The following
have been published during the year:

" Topographic map of Valdez and vicinity, by J. W. Bagley, C. E. Gifin, and
R, H Bargent; scale, 1:62,600. Published as a sale map.
Topographic map of Revillagigedo Island, by R. H. Sargent; scale, 1: 250,000,
~Compiled principally from aerial photographs taken by the Alaska Aerlal
Burvey Expedition of the Navy Department, 1926. Issued as preliminary photo-

Hthographic edition.
Map‘of Aleka; scale, 1:05,000,000. Contalping index of Alaska maps and

list of Alaska publications,
- Topagrathsc map of Goodnews Bay district, by R. H. Sargent and W. 8.
. Post:; scale; 1:250,000, Issued as preliminary photolithographic edition.
* " Progress was also made in the preparation of & map of the Mount
‘Spure ‘region and a map of the Lake Clark-Mulchatna region, both
‘on w-scale of 1:250,000, compiled from surveys in recent years in
‘the Skiwentnia, Mount Spurr, Chakachamna-Stony, and Lake Clark-
Mulchatna districts. Considerable work has been done in-compiling
‘the results of fecent surveys on a topographic map of the Yukon-
“Tanana region on 4 soale of 1:500,000, which has been in progress for
several years, and in the revision of the map of Alaska on a scale
of L*ﬁ,ﬁ(ﬁ){m with a view to the publication of a new edition as a
sale map:’ Fhe small general map of Alaska on a scale of ‘about 80

miles tothﬁtiﬂch is kept currently revised and relssued as frequently

“‘“ MW".&
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Sgyers.l othet maps are in preparstion, but so little progress has
_baeu made in patting them into shape for publication, t.hat they are
not listed here,

Bésides the official reports, several articles were prepared by the
smawﬁc and technical members of the Alaskan branch for publi-
cation in outside journals, and 26 public lectures were given regarding
‘the general work of the branch or some of its special festures. Most
of these were prepared unofficially but represent by-products of the
regular work and serve to reach special audiences not readily reached
by the official publications. Among these articles may be mentioned
the following:

Mountain buflding in Alaska, by J. B. Mertle, ir, (delivered before the
Geological Soclety of Washington).

Alagka gold resources, by Philip 8. Smith (published in Economic Geology).

Sclentific work of the United States Geological Survey in Alaska in 1929,
by Philip 8. Smith (published in Journal of the Washington Academy of
Belence).

A new specles of Tertiary cycads, by Arthur Hollick (for publication In
Memotes of the New York Botanical Garden),

Molybdenite deposit at Shakan, Alaska, by A, F. Buddington (for publ:lcntton
in Economic Geology).

Aerial photographing in goutheastern Algska, by R. H. sarmt (delivered
at meeting of Assoclation of American Geographers).

A study of the results of ice flow as shown in oblique and vertical photographs
taken of glaclers in Alaska, by R. H. Sargent (delivered at meeting of Associa-
tion of American Geographers).

Photographing Alaska from the air, by E. 1':I. Sargent (published in Military
Engineer).

Glaciation in Alaska, by S. R. Capps (presidential address dalivered be,tm
'Gen!ogtcal Soclety of Washington).

Albert Perry Brigham, geologist, by Philip 8. Smith (published in Annnh of
Association of American Geographers).

PROJECTS IN PROGRESS DURING THE SEASON OR: maa

. The work done by the Geological Survey in conneotm with the
atudy of Alaska is so diverse that it can not be reduced to common
terms capable of unified tabulation or ceordinated description. Part
.of it embraces areal surveys readily definable in terms of square miles
mapped, but other parts concern examinations in mining camps
which areally cover only small tracts and yet require the outlay of
much fime and effort, and other parts may involve laboratory re-
gearches or office studies that exceed the scope of the original field
investigations. The most comprehensive idea of the work of the
Alaskan branch in 1929 may therefore be gained best from. the
following descriptions of the projects undertaken during that season.

In addition to the routine duties of supplying information in
answer to hundreds of inquiries received from the publig-and from
the various branches of the Government, as well as dispoging of the

el
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sdministrative details attendant on the general conduct of the work,
the work of the Alaskan branch consisted of seven principal projects.
These were topographic supervision of the aerial photographing of
parts -of: southeastern Alaska, geologic reconnaissance in parts of
the hemdwater region of the Copper River region, geologic and
topographic reconnaissance surveys in the Lake Clark, Mulchatna,
aud Btony River region of the Alaska Range, geologic reconnaissance
of parts of the Circle district and adjacent regions in the Yukon-
Tanana Valley, general studies at some of the principal mining
camps in southeastern and central Alaska, investigations carried on
by the local field offices maintained by the Geological Survey in
Alaska, and the statistical canvass and resulting compilations relat-
ing to the output of minerals from Alaska during the year.

The aerial photographic work in southeastern Alaska was a con-
tinuation of a project started in 1926, when the Navy Department,
at the request of the Geological Survey, sent a detachment of avia-
tors with the necessary equipment to photograph from the air parts
of southeastern Alaska so that the resulting pictures might be
used for preparing maps of the region. The work done was so
successful and of such inestimable value, not only to the Geological
Survey but also to other Government bureaus, notably the Forest
Service, that in the winter of 1928-29 the Geological Survey joined
with the Forest Service in urging the Navy Department to send
another expedition to extend similar work into the tracts that had
not been photographed. The Navy Department, recognizing the
need of these bureaus and wishing to meet their desires as well as

. recognizing the splendid training that it afforded for its own mem-

bers, assigned the necessary personnel and equipment to the task,
under command of Lieut. Commander A. W. Radford. This unit
performed its allotted task with speed, precision, and high technical
competence, so that some 12,000 square miles of difficult country
was photographed and the resulting films were turned over to the
(eological Survey for cartographic use. In the course of this work
many services were rendered to the other Government bureaus con-
cerned with various phases of Alaskan development, and several
hundred photographs were made with cameras other than the
special phototopographic instruments. The successful accomplish-
ment of this difficult piece of work without accident demonstrates the
great value of the airplane as a means of transportation in a country .
that is almost untraversable by any other means and shows the
economy that can be effected in many phases of the Geological
Survey’s work by this modern method of attack. In order that the
naval officers might have knowledge of the requiréments that must
be met in the photographs if they were to be suitable for carto-
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_ gmghc purposes, a skilled: topographic. mgmrzaf sthe Alagkan
b bz:nngb, R H. Btrgent wag. attachedq to, the eatpeﬁitmn -and served
. throughout its field work. ;

The completion of the field work and the tm:mgmm of the
developed films ended the Navy Department’s share ef the work,
though many subsequent steps must be taken hefore the dats: thus
obtained are worked up into maps. One of the first. things 4o be
done was to print the films, and as both the Geologicsl Survey and
the Forest Service reqmmd a print of each picture £his reguired
the production of nearly 50,000 separate prints—a task that required
the combined efforts of three men for about six months. | This was-a
surprisingly good record, for two-thirds of the films required specisl
manipulation to take out certain inclinations caused by tha particular
type of camera used, and all the work had to be doné with close
mathematical ad]ustments as well as photographig skill. This phase
of ‘the, work was completed near the end of the fiscal year, . The
next mp will be the mounting of these prints, most of which ave
agsembled in groups of three on specially prepared cards. - The prints
must be accurately trimmed and mounted so that certainiidentifying.
marks on them will be brought into exact accord with other marks
that were prmt.ed on the cards. This is & precise, time- aunaummg
job that it is estimated will take the equivalent of ane man’s time
for a full year. Then will come the taking off from thess mounted
prints of the desired cartographic data and their compilation.en a-
working sheet, the inking of this sheet, and it§ completion by adding

names and data from other sources to form a drainage map. It will
then bé sent into the field to serve a topographer as & base an
which to determine the elevation of ull the natural features and
represent them by means of contours.. ¥t is estimated that at the
current rate of progress more than 20, years will elapse: before the
photographs now on hand from the two Navy expeditions to south-
eastern Alaska will be worked up to this final stage. Obwiously the.
rate should be greatly accelerated. A more complete account of thé:
work on this project is given by R. H. Snrgant elsewhere in thu
volume,

The geologic reconnaissance of parts of the m lymg neaz. t.hs
hudwat.ers of the Copper River and extending over into the drainage

. basin of the Tok.River, which flows into the Tanana River, north of
the Alaska Range, was carried on by F. H. Moffit with a small pack-
trmn and the necessary camp gear and two camp helpers. This
region was mapped topographically in 1902, on exploratory standards
of that ay, and some geologic exploration was carried on at.the same
time, The geologlc results were never published in full, so that little
information about the tract was ayailahle, Fl,u'hhermom, the grut
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- smonat of geologic information that has been cullected from near-by,

regions m the more than a quarter of a centry since that work was
done d. many. questions that could be answered only by a thor-
ough field review and extension of the earlier field observations. The
region is one of direct and indirect mportmce in the search for
wc;l;hble mineral deposits in Alaska. It is of direct importance
bapllse it lies adjacent to areas that have long been known to be

and to have afforded evidence of the presence of gold and
lead and some indications of the presence of copper. Placers that
haye long been worked and have yielded more than $2,700,000 in
gold lie to the west, in the Chistochina district, and the mineralized
areas of the Nabesna River Valley and the placers of the Chisana

. (Shushanna) district lie to the east. Indirectly the area is of great

geologic significance, as it lies athwart the Alaska Range, and con-
ently the correct interpretation of its geologic history will throw
mﬁt on the general history of the mountain-building and. related
processes which doubtless were more or less closely connected with the
miperalization that was so significant in parts of Alaska. The trac-
ing of the geologic sequence of events from the Copper River region,
on the south side of the mountains, and their correlation with the
features in the Tanana and Yukon Valleys, to the north, will greatly
en and supplement the information obtained from either

'dlatﬂct alone, The region is difficult of access and therefore has not

been’ pdequately examined or prospected, but the extension of the
Abercrembie Trail from the Richardson Highway at Gulkana, a piece
of road eonst;rnctmn that is being carried on by the Alaska Road
Oomlmmon mllhelpmopenmgupthocountryandmﬂ:etrm

pm'iltlon less expensive, so that further exploration is likely to be

in the near future. A more complete statement regarding

p tha scope and results of this investigation has been prepared by Mr.
i Hoﬁtand is given in a separate chapter of this volume. .

"The combined geologic and topographic reconnaissance aurveys
in the Lake Clark-Mulchatna region were conducted by S. R. Capps,
geologist in charge, with Gerald FitzGerald, topographer. This
party was landed at Iliamna Bay early in Jlme and proceeded by
the usual route along Iliamna Lake to the lower end of Lake Clark,
whe:a the new surveys were started from the hitherto surveyed

m. The surveys were carried northward along the western

of the Alaska Range as rapidly and completely as conditions
permitted until junction was made with areas surveyed in 1928 by
the party that crossed the mountains from Trading Bay by way
of Merrill Pass and traversed parts of the Stony River Valley.
This party mapped more than 1,300 square miles of hitherto unsur-

- veyed country end completed the general areal work of blocking out
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&e thajor featufes of an immense tract of the Alaska Range, ‘thaugh
there still remain within that tract unsurveyed aress that were
not reached, either because of lack of time or because t.‘ﬁﬂy were
" in ‘the most’ inaccessible part of the high mountain range. The
geologic results obtained show that in this part of the Territory

“Alaskas Range consists primarily of a great granitic intrusive
masg which is flanked on the west by sediments and extrusive ignéous
rocks of Mesozoic age. Little prospecting has been done in the
region, and although placer gold has been recognized in a number of
the stream valleys no deposits of commercial value have been found.
Pradtically nothing has been done in prospecting for lode deposits
of the metals, though the presence of the great intrusive mass
cuttihg a variety of other rocks offers some hope that lodes of value
mgy be found in the vicinity of the contacts. Much information
was Obtained as to the late glaciation of this part of Alaska that
supplements and is correlative with that hitherto gathered from
near-by and other parts of the Territory. Evidence was found at
one place of & glacial stage, probably of early Pleistocene age, that
much antedated the last great ice advance. A more complete state-
ment of the results of this work will be found in a report by Mr.
Capps that forms a separate section of this volume.

The geologic reconnaissance work in the Yukon-Tanana region
was part of the general project which has been undertaken with 'a
view to coordi:nating the many observations that have been made in
that region in the last 30 years as well as to studying with more
care certain tracts that had been passed by in the earlier survey or
‘given’ only eursory examination. The partlcular part of this large
tract that was exémined for this purpose in 1929 lies north of Fair-
Banks'and west of ‘Circle. ' The field work consisted mainly in visit-
ing a number of remote and hitherto unmapped areas in several
ranges of hills that flank the Yukon Flats on the south, including
the Crazy Mountsins. This work was done by J. B. Mertle, jr.,
who with a small pack train and the necessary camp equipment and
two camp assistants revised or completed the mapping of the geology
of about 1,500 square miles of country and visited almost all the
" producing placer camps in the Circle district. No new geologac
formations were distinguished, but the hard rocks, which range in
age from lower Ordovician to Pennsylvanian, were mappad at 8
numbey of new localities. - The completion of this season’s work
bnnga to an end the field work on the major project of revising
the wt&ole geology of the tract lying between the Yukon and Tanana
Rivers, but the office studies and preparation of a report and the
maps to accompany it will require much additional time and effort.
The results of this critical study when finished should be of much
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significance in explaining the general geologic history of the region
and the conditions under which the mineralization that.has taken
place. was effected. That information will be useful in suggesting
the where further prospecting for mineral deposits is most
hkoly to be worth while. Some notes by Mr. Mertie regarding the
recent mining developments in the Circle district, that were obtained
during his work in 1929, are published as a separate chapter of this
‘volume.
 The collection of information regarding the output of minerals
from Alaska each year is carried on mainly from the Washington
office, but the wide acquaintance of the field men and their surveys
in different parts of the Territory make them a source of much
definite information. In addition many of the other Government
organizations, such as the Bureau of Mines, the Bureau of the Mint,
and the Customs Service, collect data within their respective fields
which contribute to the general subject. Most of the banks, express
companies, and other organizations conducting business in Alaska
collect for their own use data regarding mineral commodities in their
particular districts, some of which is freely placed at the disposal
of the Geological Survey. Most of the larger Alaskan newspapers,
as well as certain papers published in the States that feature Alaskan
matters, are courteously sent by their publishers, and from them
many items regarding new developments are gleaned. In addition
the Geological Survey sends out hundreds of schedules—one to each
person or company that is known to be engaged in mining in
Alaska—which call for information regarding the developments and
production at each property during the year. From all these
sources a large volume of most authoritative information is obtained.
These annual production reports are conducted on the basis of the
calendar year, but the work of canvassing the different producers
and assembling the data is practically continuous. For example,
the task of accumulating the facts regarding the production of
minerals for 1929 commenced early in January, 1929, and was not
completed until June, 1930, when the report was transmitted for
publication. Necessarily during the period from January to June,
1930, data relating to two separate calendar years, 1929 and 1930,
were being collected coincidentally. The statistical data are compiled
~ principally by Miss L. H. Stone, and the material is coordinated and

the resulting report prepared by the chief Alaskan geologist. The
report on the mineral industry in 1929 is published as part of the
volume accompanying this administrative report.

The Geological Survey maintains in Alaska two district offices, one
at Juneau and one at Anchorage. The main duties of the personnel
~ sattached to these offices relate to mineral leasing, but a part of their
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' ﬁd-ige mlmﬁ eral inyestigations of minkral ; Up to
Faly 1, 1928, b klnds of ‘work ‘wére condiicted r a gingle
ﬁ;nfoprfnt:on, Bitt on that date the two were aepmteﬂ -and although
no change in ‘the actugl handling of the ‘work was ﬁvo!.ved, the
accointing 'was 'changed. Under this arrsng&ament sppro:imately
“two-fifths of the'time of B. D, Stewart, who is in direct charge of the
Tocal ‘offices, is allotted to general mveatagahons of mineral resourses,
mclnd.mg besides office duties, visits to different parts of the Terti-
tory 'as conditions warrant. Mr. Stewart’s long familiarity with
n&nhig matters throughout the Tertitory and his availability for
cohstltation at Juneau have made his advice much sought by many
‘of the Federal and Territorial agencies in Alaska, :nclnd.ing the
Alaska Railroad, the Forest Service, the governor, and members of
the Territorial legislature, as well as by many of the"individual
operators and prospectors. The Alaska offices also act as local dis-
trxbuhng points for pubhcataons of the Geological Survey and assist
‘in" ffrnishing the main office at Washington with information on
many phases of the mineral industry of the Territory. The stitable
cobrdination of the mineral investigation work dome from the
Alaslan offices with that done from the Washington office is still in
‘process of being worked out in detail, but the aim is to make such an
adjusfment that the combination will be able to give better and
‘gréater service'to the mining industry, at less expense. It was pro-
‘posed that in 1929 the main task undertaken by Mr. Stewart should
be thk investigation of mineral properties that might yield tonn&ge
to tht Alaska Railroad. The plans for carrying out this project
‘unfortunately miscarried, so that little was accomplished in getting
ii: undér way during the season of 1929,

' Ons other piece of field work that was done during the season of
‘1929 By a member of the staff having headquarters in Wa
‘wae the customary broad survey of recent developments in’ tha
i‘dmmg industry as a whole, with special visits to some’of the more
#tfive fnining camps or those that have not been recently visited by
frémbirs of the Geological Survey. This work was done by Philip
3. 'Budith, chief Alaskan geologist. Earlier in the year ‘Mr. Smith
had aﬂended the Fourth Pacific Science Congress in Java, as one
-of the official delegates of the United States, and he did not get back
to'this country until late in July. He proceeded mead.mtaly to
mﬂneau, wheré he visited the detachment engaged in the gerial
phiotography of southeastern Alaska already described and had"the
opportunity of participating in some of the flights and saeuﬁ all
the -phiases of the work in progress. In addition he visited the
Juneatt office and met and discussed problems with many of the
men concerned ‘with Alaskan developments, From Junesu he went
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?1:3 ward and Arichotage, where hé ‘conferred Wit Colonel Ohlson -

< csfﬂwﬂeoia""‘ |
mba’é ‘the wﬂ}produmm camips in the Matanuska field and dis- .

¢ conditions with operators. He 'then'went' to Fair-
#nd’ uispnt jsome time vlsmng the recent lode &avéfopmenta in
Yitinity - :"t,hat town and going over the extehsive' plicer-min-
i:hmt o%t.ﬁb Fairbanks Exploration Co. The gmerﬂl familiarity
- "with' the dhnifg indhstry such as may be gained by inspection trips
‘'of thiis sort' 18 Fegarded as essential in keeping track 6f recent devel-
& %nh “#ind thying  out plans for future work of the Geologmal
in .'Ald&q so that they vnfl ﬁt the needs of the mmmg

. A Hiéta projett that really does not fall within the jurisdiction of
the btanch, although it relates to Alaska, was carried oni by the vol-
slogic &éttmn of the geologic branch. 'The ‘representative of this
ot n ‘Who ‘was in Alaska in 1929 was Austin E.'Joneés, who reports
- Thalf duii ‘gthaOpenseasonofJulymdAugusthemsbullsd y
o gmgned and ¢onstrygted seismographs at Dutch Harbor and Kodia
A]i,ska., to obtain reoords of earth movements. ’I‘haag records will
also be ‘studied in connection with general voleanclogic investigations
' relating to the whole northern Pacific Ocean basin and that are '
*“beimgenswied on simultaneously at stations in Hawaii and California.
-Each of the projects above described. involves considerable office
P _work ‘m-exaanining and testing the specimens collected, preparing
- “the illustfations and maps, and writing the reports. In addition,
considerable Work of this sort was required on projects that had been
_started in earlier years. Some of the work represents only the
mormal routine of seeing a report through the- press, such as proof
“reading the text and illustrations, but some represents the advance-
“mgent of werk that for some reason or other was not finished during
" “§h& Year in which the project was undertaken. Progress was also
made during the year toward the completion of certain of the older
reperts listed on page 87 as still in the authors’ hands, .
i In sll the office work on the technical reports the members of the
# . Alaskan-branch have received much assistance and valuable advice
-from ‘their associates in other branches of the Geological Survey.
't W, Stanten, G. H. Girty, J. B. Reeside, jr., Edwin Kirk, David
ite, and E. W. Berry, paleontologists, have ex.a.mmed and reported
sthe fossils collected in the course of the field surveys. - The map
vedifipe: have been especislly belpful in’ critically: scrutimizing the
Alnske; maps that were in course of preparation, to-see-that they
-should eriform so far as' practicable to the best Geologieal Survey
=*ndards. “All the clerical work of the branch has heen performed

89972%4-82—1T

ntafives of the Alasks Roilrbad #id'the membéts ~ =
‘Survey attached to the Anchorage office, and thisn




‘%_- MINERAL RESOUBCES OF ALASEA, 1929 '

_ Mthedumoilﬁpslmlf.ﬁmves, whohnsbaen assisted
in the Washingten office by Miss L. H. Stone and Miss L. F. Nelson.
qumg the year.J. B. Torbert, whe for nearly 30 years had done
thagpenterpmuitheexpartmp drafting for the branch, died.
No one appearing to vethedqu.pgshﬂtoﬂllhuphmum-
factorily, the position has remained vacant. The ordinsry
requirements of the branch have been taken care of by J. L. Dtndm.
$onsoftherm;ﬂtaof the season’s work described in tfie foregoing
pq-ag-sphs, as well as that done in earlier years, may be expreeaed
;nt.ermsoftheureaeommd. The, following tabular sta
Andicates the sress covered by the surveys of different types a nﬂ?
ofthetotalarmaf.&]s.sknthathasbeeneovered by
typesofsnrveys. T’hemasmportedmthshblembmdqnthc
field season and not on the fiscal year, and therefore no agcount is
taken;pf the work that was ptarted during the field season of 1930
but mnsmed uncompleted st the end of the fiscal ygar 19
Thm.,groapdurehasbeenndoptedmpartbecauae atthaendoftho
mg:sl: of the parties at work during the field sepson of
ere out of

- ﬂnmumcstmn and so could not report the extent
‘of Ehgwork they. accomplished, but in part it has been adopted

'ben;u{:e_, as already explained, the field season is regarded as 4 moro

tigable unit of measurement.

¥

of A"Q' wﬁ by Geoloﬁml Swey in Alnbﬁ. 1898-1929, in mm
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i Inthtxbleglmsbovaonlythanetmmma&mhﬂodm
the approprists. column under geologic surveys or topographic sur-
‘veys, though of eourse most of the areas that have been surveyed
. geologically haveialso been surveyed topographically. It is by mo
“means anusual that-areas surveyed hastily at first are later resurveyed
with more precision on the same or larger scale, and if the areas
thus rekised were not excluded from the totals the same areas would
be coutited twice. : It is for this reason that an area of 1650 square
miles whick was: reexamined geologically in 1929 has been deducted
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from :the total in the column of reconnaissance geologic surveys.
The necessity for resurveying some areas in more detail is generally
not_due. to. faulty execution of the eatlier surveys but to the need
of covering a large tract rapidly at first. Then as development

g tl.ﬁ!-’ilm in certain parts of that large tract more accurate and
 detsfted work may be required to furnish the desirable information.

.~ 'F'o dover the entire tract with that same degree of care would unduly

" 'delay the work and cost far more than would be warranted. There-
.~ fore-the resurvey of certain tracts here and there as required is

really :the most economical and logical procedure. Even in those

irepts where more detailed work is known to be needed, it is ususily

‘best to make first a relatively rapid, inexpensive survey, so as to

“supply immediate needs, and then to follow this up with the neces-

earily slower, more expensive detailed surveys. This policy is well'
illustrated by the procedure adopted in surveyingthe Seward Pen-
insnla placer camps. Within two or three months after the return
af the Federal geologists from this camp during the height of the
firwt stampede to Nome a rough exploratory map and report on the
énvirons of Nome were pubhshed by the Geological Survey. During
the next field season reconnaissance surveys were made of the entire
region: within 100 miles of Nome, and these in turn were later suc-.
ceeded by detailed mapping and reports on amalhr ‘tratts in the
vicinity of the richest camps,

The scale most commonly -adopted for Almakt ‘SUrveys, elther
gedlogic or topographie, has been called the reconnaissance scale and.
is 1: 250,000, or' aliout 4 miles (250,000 inches) on the ground repre-
sented by 1 inch of paper on the map, with a eontour: interval of 200
feet. This scale has been chosen because all the larger features of the
cquntry can be represented by it, so that it is adequate for most gen-
eral.purposes and at the same time can be made expeditionsly and
cheaply. It is obvious, however, that so small a scale can not effec-
tiwely show detailed features of topography or geology, and yet many
ofthmsfeaturessreofprlmalmpomnmm their relation to the min-
eral resources of the region. Therefore, although more than two--
fifthe of the Territory has been mapped on reconnaissance or explora-
tery: standards, there is a constant demand for more detailed work,
and this demand will become more and more insistent as the Terr:tory
develops. : But-even for the reconnaissance type of mapping there
still remaing about 200,000 square miles of country holding promise
ofoentaining mineral deposits of value that has not been:surveyed.
The. present rate at which the work is being carried on is entirely in-
adequate to meet even the most general needs.’ At this rate it will

- be many decades before even the reconuaissance mapping of the pro-
- .. .spective mineral areas can be completed, and the requisite detailed



‘J

iy

T o s, e R

ninppig of thamat promising tracts must be puuponhm mwﬂ
hitareior must:empplant the -equally pressing reconraissance work -
-inhumm funtls are available with which to spoed Wm
L F’ PROJECTS FOR THE SEASON OF 1030, . ,:?:; p
N‘inmpro]eculwve been approved. for the seagon of M M
pfojee!s had bees’ under way: for only a short time wttlicvend of

the fisdal year 1026-30, and on most of them only a sta#t' had beer -

made. | Furthermone, almost all the parties were out of ‘douch’/with!
! ovdiniary means of communication, so that no specific detafls Were:

. sneilable regardinmg the work: actually -accomplished. . Under thess'
oanditions it has seemed practicable at this time to outlﬁwﬁﬂl'y*thi!
principal objects.gf these projects. Seven of these projects thet s
velve field work-azé as follows: ‘Reconnaissance topognph‘bmwingﬁ
in:the ¢ Ketchlkan;@ﬁrmt .southeastern Alaska ; geologic and mil i
studiea, prmcxpdly in the Taku Valley near Juneau ; gedlogic invess:
tigations in the vicinity of the Alaska Railroad ‘in contrdl Aliksly:

geologie reconnaissance mapping of part of the Chulitna Valley sud!

adjacet® parts of Broad Pass, in central :Alaska; explorstory and’
reconnsaissance topographic surveys in the Nushagak and. adjncent
areas of sonthwestarn Alaska; geologic reconnaissance of the region'
iymg north of the:Yukon aﬁnd pd]acent to the internationa} bouhd:
ary; and a study of the general miniag ‘developments'and mlh-‘
tions, with visits e such of the eanips &s time and other com
permit... Two projeets that-do:not directly imvolve field work arethe:
annual éanvass of the mineral ‘production from Alaska in 1980 and’
the preparation of the photographs resulting from the airplans ﬂigbts
mmMmMaahbythaH!vyDepntmentm 1029, .t

The topographie: work in southeastern Alaska is a continustion’
of mapping parts of Revillagigedo Island, on which Ketehiltun is
situited, and of the adjacent-mainland, a pro]eot that. whs Md
during ‘the field season of 1928, thm.ng which about 1,000¢square:

miles was mapped:: The mapping -of:this region is nenﬂ. by the
Geologiesl Survey in its stndies of mineral resources, bavause the -

region eontains several localities where strong indications’ of aih~

erplization have been found and gold mines have from time totime’

been worked. The especial urgency for & map of this region atithis
time (hag been brought sbout by the need of the Forest Service and':
others ho are comeerned with the development of the power ‘and-
- pulpwoegd resources of the region. The work of this Geological Sur*:

vey: party, which, is:in chazge of R. H. Sargent, topographic engi-
neer, shignld be mu¢h facilitated by the fact thet a drainage map of

the entif ares had been prepared bofore the party started.its: field

RIS P T PR L b SO0 ¢ Fef. o0 MEZARL
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Mk. Mdrmnpmpmmmpﬂodfm&tmal photo- .
gmaphs taken by the detachment sent by the Navy:Department in
192690 thiat the work of Mr. Sargent’s party will be:mainly con-
cetnad:with: determining the elevation of the. different:natural fea« -
mmmngthomtomaothat-thay will show the appear-
. -pagesand haight of all parts of this tract. ‘‘Doubtless in the course

9%-this- work the more ‘precise ground methods: will disclese places

‘Swhere readjustment of the compilstion from the photographs will
* be required.. Such changes, however, will probably be more in the
nagnre of refinements of position than the correction of any note«
wprthy discrepancies, and the availability of; these -compilations

~“should obyiate s large part of the difficulty costly, and ¢ime-consum-
. ingtrawerses through almost impenetrable thickets aad:ever precipi-

tous,slopes that -would otherwise be required. : The ‘transportation
of the parfy. inithe field will be effected by & power. kiopt which will
also ‘serve as A eamp, a necessity in this region of keawy precipita-
tion.and few sites for suitable camps ashore.. Thp tepogrépher will
,hhlmcl by the necessary boatmen and field- helpers. {The work
was gtarted-early in May and will be continued as lste as weather
conditigns permit, which will probably be well intoiSeptember.
Late in;M&mdmrly in the spring of 1929 finds af sulphide ore
in the Takn region, mostly within British Columbiay were reported

b ‘and. oreated. copsiderable interest in the region; ot mily loeally but

suffigiently far sway to induce many outsiders to visié the field, In
the gpurse. of -the Navy’s photographic work in southeastern Alasks
in 1999 ita, planes were made available for certsim members of the
Geological [Burvey to view part of this region from the sir. Om
these flights it became apparent that the former geologi¢ map of part
of this region was incorrect and that there wes s strip about 10 to
15 ;miles wide adjacent to the internationsl boundary. but within

Alssks that might be worth prospecting. In order to obtain more

" pglequate. information regarding this area, B., Du-Stewart was as-
signed to the task of carrying on investigations im this region during
the. season of 1930. The ﬁnding of new deposits in.this -general
region will have mt influence in stimulating further search for
ore ﬂeposlts, and what is known of the genersl geology of the
region the.chances of discovering deposits that: may: materially add
. %0, the mineral output of Alaska appears to be premising, In addi-
i /ifigm fo his studies in the Taku region, Mr. Stewart has been directed

tiakilize such time as may be available in studies in:some of the

otfifr. mining camps in southeastern Alagka, in order .to. hmng up ta
date the dnformation regarding late developments, ... aq !

’I‘helgwpﬂl in the vicinity of the Alaska Railrosd wag mdsrtakm

% -E’mml! it pesponse to repeated requests i‘mmmra B Obleo:ne




MEE'BBAL moms OIF“AMEA, 1929

hu&ﬁ the raf ~that ‘the: Gaolagml'ﬁurvqysmhy adfmg
himi awto ore: depesits that might comt¥ibute ‘to-the tonniege earried
by theirailroad #nd by considering somé of the technical pmblnms
relsting’ to mining that from time to 4imé arose in col :
the rajlrosd operation. The need-for 4nformation of tﬂkwﬁiﬂaﬂ
the:advantage: that would ‘acerue ‘from-it-mot enly to the railroad
but-ta'the whole mining development 6 central :Alasks ‘were s ‘obs
vious $hat the Geological Survey welcomed the opportunity t6 asd
gist,: 3. H. Moffit, who for more than 25 years has been: tmgaﬁged n
the Algska work, was assigned to the project. The precise servies
that cin be rendered will have to be determined in the course of the
work,but much of the time of the party will doubtless be devoted'to
the field examination of areas known to be'more or less mtineralized.
One sush area is that of the Kantishna district, where lodes of gold,
silver; sopper; léad; zinc, and antiniony, aswell as gold placers; have
long: been known wnd from which some shipments of ore have been
made i the past, but whose development has been badly: hampered
by: theilack of tratisportation facilities.. Fhe problem of building
up & velume of freight for the railroad to handle is of ‘course di-
rectly ‘& matter-for the railroad to face, but the larger problém of
- sssisting the mining mdusiry of the Territory to take #ull adyan-
tage of this opportunity is one that falls clesely within the- scope of
the investigations that the Geological Survey has been carrying: on
fiirnmlyothmiofamtuw In this connection it may not be
‘amiss Yo poiné outithat the bu:ldmg of the railroad was undertaken
htrgilyas & measure to help in the development of the mineral re-
seurcesiof the coutitry adjacent to it snd themby to u& develop‘a‘
ment ofthe Territory as a whole. -~ = :
«“Related to the general problem of- detenmmng the ﬂﬁwﬁl Te-
mmesd the cotntry near-the Alaska Railroad are the investi
- thet have been ‘whdertaken for the season of 1930 in-ihe regim
adjacent to the hesd of the Chulitna River, near Broed ‘Phas; - This
work involves the! geologic reconneissanibé of a tract of Tibarly’,000
square wiles that had been surveyed tepibgmphxcally in’ earlier ye#rs.
but hadmot been examined geologically. 5. R. Capps, geologist, will
be in charge of this survey and will work with & small ‘pack train
and the:necessary camp eqmpment and camp hands. “'The region is
known $o be mineralized in part and lies on the southernflanks of
 the high mountains of the Alaska Range. It is:rather difficult of
access, in spite of its nearness to the railréad, because of its rugged-
ndss‘ang the large‘glacial streams that traverse it. Close' ‘cobpéta-
tion will be maintained between the Moffit and Capps pasties, so
that if dhme is available they may supplement the work of each other
and em uddmlanna.l mining camps adjacent to the ’milrmd,
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¥mowledge of whose general conditions will have. n,hesrmg on the

general. problems of the region. Work in the Chulitne region com-

menced a8 early in June as forage for the horses was available and

will he. continued until terminated by frosts that kill:the grass or
ngw that, obscures the outcrops.

n-southwestern Alaska, north of Bristol Bay, is one. n;t the largest

_ myadtncts in Alaska, about which almost nothing: is: known.
' [Near-by regions that have been examined by Geological Survey

parties have been found to be mineral bearing, and there is strong
reason for believing that the mineralization may have extended into
.this region also.. To determine these conditions, gs-well as the

-.major  features of the topography and other geographic facts, the

.Geological Survey has turned its attention to that ares.  One of the
projects that was undertaken in the season of 1930 was/to survey as
‘much of the topography in the vicinity of Nushagak and the country
o the morth as time and field conditions permit.- This work has
‘been essigned to Gerald FitzGerald, who left the States. in May and

" .was landed in Nushagak by airplane from Anchorage, early in June.

His surveys will be carried on principally along the course of the
larger streams, with such back-packing gtarips into the more remote
tracts as opportunity allows, with the aim.of obtmmng general

information regarding the larger aspects of the region. Although
thege surveys will doubtless be of general direct value, their principal

purpose will be to serve as guides in formulating more. compre-

hengive pln.ns for the geologic and topographic reconnaissance of
the whola tract between Bristol Bay and the Kuskokwim River, if
the results obtained from this preliminary survey indicate the desir-
ability of undertaking such a project. This larger project would
manly involve several years’ work and would require the sending
in:of » number of topographic and geologic parties equipped with
rtation facilities that would best meet the conditions that
would be encountered. The remoteness of this region from ordinary
lines of travel makes it difficult and expensive to survey, so that
every precaution will have to be taken in advance to adopt plans
that will permit the greatest amount of work to be accomplished.

. The large tract of country lying north of the Yukon River, ad-
]acmt. to the infernational boundary and south of. the Porcupine
River, is another of the great areas of Alaska about, which almost
'nnt.hmg is known and in which practically no,surveys have been

-miade. A prehmma.ry reconnaissance geologic survey, of the southern

part of this area is one of the projects that has been undertaken in
1930.,; This work is in charge of J. B. Mertie, jr.; who, with & pack
train an,d the necessary. equipment, started work near the. mouth of
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wm westialieonditions alow. So little is' kﬁoﬁ “abott this
-feglondthat 1e'peddiction as to Whether or rot ‘it coWbais minerals
‘of:vallte can bé%mide. - Semé linds of evidence mggdﬁ"ﬁnt condi-
“tions fivorablefofdocal miindralization may be found'in#He Fegion,
especially if intrusions of dee eep-seated igneous rock¥ a{-@'ﬁfw&b‘wed

“Thi airba lies 86°tMeo to'the Yukon that if depositd of valis-deont in
-W7the  problesi&f Eransportation to and from them shohld e vels-
‘tively’easily ‘sélvéd: - Even if search should ndt ‘disclase “sirirferhl
“deposits of value,the area is likely to be of' great géolaﬂie ignifi-

‘carice nbecnuse obmvanom! made near its borders indicate that it
PP containg’me of the most complete Paleozoic sédbtond to b
“found anywhe#s"in Alasks and one that has ndergonesélatively"
Métle metamorphism. The general light that such a sectiohi/Wwld be
‘ablg t'shed 64 the' whole Paleozoic geology of “Alaska’ ﬁn*mmy
be oveestimatedi-Ff the results obtained in this “garvey
‘show satisfactory’ eondlt.mns, it will probably bé' the' férérnher of
‘mére ‘demprehensive surveys, both gedlogic and' topographic; to' be
-aﬁrbeﬁ‘fu&&t ‘year: and- contintied for several years until-the entire
ﬂﬁnﬁg&b&ween‘ﬂm Yukor and the' Porcnpme 'has béenimapped.

‘Thé genéral survey of Aliskan mining conditidns to bé' conducted
by #he:chief ‘Aluskan geologist'will resemble. sizmlnr work in the
past; though the individual points visited Wwill' ne
order Bat the itierary may include visits to a8 mmxf _
phitthodas Aré Masonably accessible dnd that some oF the miote ipro-
‘ductvi mifiing ‘Gatnps, as well as Gthers that have not rmuﬂjr been
un&ieﬂmy be vifited. Detailed plans ean not be stated'in advance,
‘a8 they will necessarily depend very' latgely" b’n'ﬂlﬁ" tfitions that
‘are'fomnd in the'fleld and the availability of ‘tranpottation. -
hopeéd-that opportunity may be found v visit'the hew phber devel-
oprents south of Ruby snd possibly parts of the Innokd, Tdlstoi,

~sind Takotna districts and some of the ¢amps in the westérn ﬁﬁ*of i
the Kithieokwini 'Valley that have niot ‘récently been vigited mem-
Bers ofthe Geological Survey. Owingtb duties fn' Wasiiiﬁ
work wilt not be'started until after the first of July: - !

The ‘collection of statistics regarding the minetal otttp’nt. of Alas-
a 1980 wilt in general be similar tothd work done on the corre-
sponding’ project’ i 1929 and ‘described on pageé 98 of ‘this report.
The- on 6¥“material for this purposa sﬁbuld be- completed
about the middld'ef 1931. :

“‘THe second of the office projects that’was undertaken for the sex-
non af!lm is the assembling and motnting of' the thbﬁsands of
hs resulting from the printing of the filmis taken by the

¢ '_ it of Nivy aviators in southestern -Aluska in*the season
of 1926 Thb‘& #ire approximstely 25,000 views on hlﬁ&“h be pm—
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. 'pnedior cartographie use, and this work, it is now.estimated, will:

kaep one man completely employed for ‘a-working year, This work
is necassary. not.only to preserve the prints but so- that they may be:
availible-for use in map compilations. If time and fands are avail-:
&Wm will be made on the compilation of drafnage , maps of
gdditional areas in southeastern Alaska, so that these maps may be

lable for the use of engineers engaged in' topographic mapping:
i’ 'that region in the field season of 1931. In ‘fact; the compilation "

of. drm.nage maps from these photographs shou!d be expedited as
much as possible, even if it may not be practicable to follow up at
~ oniee mth comp&eie topographic surveys of the aress thias compiled.

. "The, ragson for this s that the drainage maps sre of considerable’

um?tqjgther Gm-emm,ent bureaus, especially the Forest Service, and
ta persons. interested in the davelopment of Alagka, as they furnish
muagg@paml ,gaographm information as well as d;tg‘ regardmg pos-
sible; power, sites;and sources of water supply. The'Geological Sur-.
_ Vey. ‘has'alresdy. received letters statmg that the.small druinage map.

of cparts jof the Ketchikan-Hyder region alone has siyed thousands.
of dollare to:persons developing: the timber and ipower. resources of :
that region. There is an equally urgent demanit thet:a start on a-
similar mepping:program be made in the vicinitysof Junesu and on
.&dm:mﬂty Islnmi, ior which pictures are also. avnhbl.o fins

The funds use«d for the work of the Geologieal Sﬁmy on Alaakn’
mineral ‘résources ‘during the field season of 1929 were made avail--
able through the ¥oferior Department appropriation acts for 192829
and '1920-30.- The amount appropriated by the act of 1928-29 was
el 560, to which was later added through the deﬁcmney sct $3,000
46 talfe care of salary adjustments brought about through the Welch
‘Tha amount appropriated by the act for 1920-30 was. $67,500.

During the field season of 1930 the funds used were made available -
through. the Interior Department appropriation sct for 1929-30,
alpeady noted, and the act for 1930-81, which a,ppropmted $75,000.
From the foregoing statements it is eﬂdent that for a large part of

5 -the; time: two appropriations were running concurrently. All the

expenditures from these different items have, of course, been prop-..

Q0 £, .eply. acoounted for under the usual system. of bookkeeping, but the
"' .dmslysis from that standpoint, as has already been pointed out,
gi%ees only an imperfect picture of the real conduct of the work.. An

atberapt. here has been made to summarize the expenditures approxi-
mabedy and group them under a number: of major hesds, .o as to
- showrthe principal objects for which the funds appmpniied during
Ba thﬁﬁm.l wnamo were expended : 3% ;
1 o TR St M _i_;*;_}- e o
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Petifitei dor the wlidas: of 1820 i A R §18,016

Pryjects for the;ssason of 1930. e ripiresi | 12 TOO
ﬂhimaﬂve salaries, July 1, 1929, to June 30. 1930___._._ 8,410
MWMNMMMMJWLM to June ’io.'
“1980_. Ll 129,108
AjtathuﬂmminmnaMJmhlmmeowdm_ T, 594,
Office mgintenanunqd expenses. - e A 812
ar T8, E - v om0

Int ﬂrst two 1tems in the foregoing statement no charges are
inclnded. for the salaries of any of the | g rmanent employees of the .
branch;’ "85 all thess Im carried in the three following items. . Proper
proportional chu-gva for these services, as well as for the expend-
itures 1 as office maintenance and expenses, might ‘well have
been’ mide in’these first two items, for practically every expend-
iture' mi#de by the branch . .relates more or less directly to these
prejécts; Thus the administrative officers are concerned’ primarily
with thesuccessful socomplishment of these projects, the sciéntific and
technical personnel is maintained solely to carry out these projects,
* the clerieal and drafting force is required to help in preparing the
reports;and maps and in attending to the innumerable details con-
nected with the tadk of properly conducting the projects; and all
the office supplies and other equipment purchased are really in-
cidental to the task of carrying' through the projects.

The egpendituresfor the projects of 1929 from the appropriation
for 192880 amounted to $13,016, which jncludes $9,062. fqn.,gmlogm
and general investigations and $3,954 for, tepograntp;-, work,
figures gre based on the assumption tlpt in comhmed ologi
topognqh:c parties the expenses are divided equally between the
two, .of work, A similar analysis of the expenditures for the
season of 1930 shows that expenditures from funds for the figcal
yeu- mio-ao amounted to $12,700, of which $7,800 was for' geologm_

and $4,900 for wpogmphlc work: Of the $2571%" altotted
to ﬁd‘d tpro;ects for both seasons from the appropriation, $16,862,”
or about 65 per cent, was allotted to geologic or related geneml work
and ﬁ,ﬁu or 35 per cent, to topographxc work,

“The item for administrative salaries in the foregoing tablé iticludes

‘those salaries that are directly related to- general adwministra-
tion and does nob #clude charges for administration -suchas’ each
pﬂtyehhfmulhdmtopeformmfhmgndtothepaﬁymbm:
chidrge, though that: work requires considersble time and much:
administrative skill to discharge properly. During the fincal yesr.
1829-80 4he chief Alaskan geologist was on leave without pay from
July 1 t6<19 and then was engaged in field work until September
and later spent the equivalent of one and.a half monthsion the
preparatxon of the statistical report, as well as several months in
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b preparation of other reports. During his sbsence in the field
Miss L. M. Graves served for the chief of the bramch: Part. of
Mr.-Stewast’s salary has been included in this item, as the local
admmldraﬁmoftheﬂaskaoﬁeesmmhzschﬁga The low
‘cost.of administration is due principally to the fact, that; the adminis-
tintive officérs: are engaged also in technical prajects; 'to’ which is
sherefore charged a proportional part of their salaries.! This makes
-dor low cost of -adminjstration but lessens the amount!of time spent

in’ veal directive handling of many of the affairs of the branch and
womld not be at all practicable except with s branch ‘whose personnel
haslong been: faniiliar with the work to be doneamnd is well qualified
to-selve for itself many of the problems that arise.. . -
.+/The item; for: clerical and drafting salaties covers part of the
salary of the chief clerk and of two junior clerks and 'a draftsman
in-dhe. Washington office and part of the salary of a-clerk in the
Anchorage office: Approximately three-fourths of the time of one
of the junior clerks in the Washington office is directed to the canvass
snd compilation of data regarding the production of minerals in
the: Territory and the necessary office work related thereto. The
draftsman is engaged in all kinds of map preparation, involving
the compilation of cartographlc material and the preparation of fair
copy therefrom for use in direct reproduction or for record purposes.
“Fhe present clerical and drafting personnel is entirely too small to
hnndle the wolume of business that passes through the office. As a
résult many things conducive to the proper conduct of the work are
unduly. rushed or laid aside, thus crippling the work. This condi-
tion wln ‘the result of curtailments in appropriations, which have
been met by curtailments in the clerical force, so as to make as much
money as posmble available for the field projects. This procedure
is_having an injurious effect on the work as a whole and is really
lmeeonomlcal
““The item for office maintenance and expenses includes all the mis-
cellaneous expenses incident to the general conduct of the work that
are not directly part of a definite project. It includes purchase and
repair of all the technical instruments used, the photographic and
related work required in the course of the compilation and prepara-
tion of the maps, and the printing of field photographs other than
those taken in the course of the airplane work. Other expenditures
that fall under this item are telegrams, stationery, technical books,
«gervices rendered by other units of the Geologlcal urvey, such as
miaking thin sections of rocks and minerals neéded |m microscopic
‘étaminations, and shipment of material not for use in designated
pojects. . One of the largest single expenses charged {o this item
wad the photolithographic reproduction of a topographic map of the
Goodnews’ Bay region, which was issued as an advance edition sub-
 ject to correction, at a cost of about $140. - As will-bs seen, the total
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2 ngamsbﬂﬁu item*represents an amoung: eqmwlunt. i
per centiibfithe total appropriation. . 1
In the followimgz tables has been set’ down the eoat; a&ﬁm ok,
inclutﬁg field .axpenses:and the salariés:paid from drﬁmtftppm- L3
pumm by gdegraphic regishs or by classes of ‘work. '/ Fhs figures
forthig cost of the salariesd charged against each project. areiealy
ugppm tely secisrate, forthe whole time of a geologist ortopegwh-
pher aﬁlgnmim’ anproject is-eharged against that: project; wharess: -
amch (of his divke #n. the officé is. requited for miscellansots |duties.
"The icejymns iof salaries, except as specifically noted; do nat -intiude
zlﬂnnnﬂﬂﬂwnlmorcluwdsakrm,sndthauohﬂﬂmotw
penses do not include items charged to office maintenante ‘or expenss.
‘For’ thése: reasons; as well as because two different: approprigtion
years sgo tabulsted together, the total g:wnmthehsteﬂnméwa
‘not equii,‘even. approximately, the total given in.the tabld ‘on:page
164 .for:a single fiscal year. Furthermore, the expensed:fromihe
approppiation’ for 1930-81 are necessarily all estimstesi‘ms sétual
expenditiires will ot be known until the end of the fisld ‘ol in the
winter. ' THe figures used thersfore simply: represent thes)lﬂuﬁmnln
that haye been magde for the different projects. SR8
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Pnz; of tha activities of the Alaskan brmch n.l'a rela.ted to the
‘eonduct of mining work om.the publi¢ mineral lands that
gi:been or may be lessed to private individuals op.corporations
@' certain lows. Funds for this work throughout the United
ps. are provided in.a general item contained in:the Interior

appropriation act, and the amount that is; allotted for

- the.different: districts, including Alaska, is determined, by the rela-
. tive needs: of each. For the fiscal year 1929-30 the; allotment for

Alpska leasing work was $10,000. This was the same. a.mmt a8 was

_sllotted for the leasing work in the preceding fiscal year..

... In 'order that.the policies and practices that have. been dwe}oped
by Abe leasing: unit of the conservation branch of the Geological
Survey for handling the much larger volume of gimilar work in the
States should be, maintained in Alaska and. at the.same time. the
specialized Jpowledge of Alaskan ‘affairs possessed by.the Alsskan

" hzansh should be utilized, the general conduct of the leasing work in
'Muks. /i8-in' & measure. shared between the two branches, the office.

work in. Washington, being done principally by the gonservation
brmh and the field work by the Alaskan branch. .. The Sield work i is
dene! 'rhy the same engineers that conduct such mineralsresources
‘work as is amgnad to the Alaska local offices. B.D. Stewart, super-

' wising engineer, who has headquarters at Juneau, is in unmaduta

oharge-of the fipld: work, assisted by J. J. Coroy,cpn.lmmmgeng:-
noen, at Ancherage. The use of the same personnel and :facilities

for both the laasing. work and the work on mineral resources makes-

it extremely difficult and at times unmrtamtodmhngumhnocuntely

between the two. Except from an accountant/s.point.of view, how-
&ver, the distinction is really of little importance. . The point of real

- - jmpprtanee is that by this close cooperation or consolidation of inter-
~ests duplication of activities is avoided, costs are lowered, and the
* technical facilities are focused on the main problem, which is the

development of the Territory’s mineral resources. At present about
three-fifths of Mr. Stewart’s time, all of Mr. Corey’s time, and two-
thirds of the time of a clerk in the Anchorage office are considered to
be devoted to the leasing work. The charges for the maintenance of
the-local office are shared between the leasing and mineral-resources

(,ov work on, ratios of about 2 to 1. In the fiscal year 1929-30 the allot-

has; extended to th lmi. e services in fagilitating the
H__oftheangmaers. I
18 primary purpose of thelemngworkmtosuplﬂmtheopera

' - uom undorthe coal and oil leases or permits t.hu.t have been grnnted

\

sﬂ"
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by tha Governmt and sy gdyise
+ thorities, both Federal officers and private applicants; xega.rdmg
“Yends timt may be under consideration for a lease or peraiib.:

ea.lgﬂl the coal mining and inuich of the oil prospectm"gin Alaskn
1ié on publiclands by piivate individuals or companies'under

‘leases’or permits issued by ‘the Secretary of the Interior. - The inter-

ést of the Governriient in these lands requires not only ‘that-thess

grants ghall e ‘source of révenue to the Nation but thut propér

methods of extractiig the minerals shall be employed, thts prevent-
‘ing whate or daftiage to the’property, and that the lives, health, and -

welfare of thése éfigaged in the work shall be properly vsutegnarﬂed.
Practically all the’ producmg ‘donl ‘mings that have been' opened in
'the Teftitory aré 1% 'the region adjacent to the Alaska Railroad. “The
Govaﬂiment has therefore ‘afi“especial interest in their successful
‘peratibn., For this reason the Federal engmeers haveé given  in-
‘tensive study to'the problems confronting these mines and have been
eapekidlly dotive in supervising their operations, not only %o see that
'ﬂle‘ h!@ of the'leases are ohserved but-also to be of as-much sssist-
oésible ‘to' the small operators'who are opening’ ‘them; by
‘giving them competent techmical advice:and aiding them in making
theit vefttures succsssful. Among the points to which speeial atten-
tioh'has'been gives are the installation and maintenance of safe and
‘éfficient tramming and hoisting equipment, the adequate ventilation

“ofthe ‘tiinds, the féduction of explo&on and blasting ‘hazards; and

‘the' praviding of sdequate pillars in‘advance of ‘all mining opera-
‘tions. ‘'This serviée i appreciated by thé operators, and thin relations
‘Betweott them’and the enginéers are’ extremely cordial and !riamﬂy,
“withémehint ‘of the antagonism tha.t‘ Mm @aﬁsﬁs ‘Bm;:tm in-
spec “#nd ‘inspected.

B¢ tlﬂ present time almost no #etive drilling for oil is b&mg done
i ks under Government permit, and consequently little of ‘the
time of 4 e engineers is spent in the supervision of oil ﬂw&pmmt.s

'Pﬁem aﬁ ‘however, many tracts of publi¢land in Alaska‘that appear

: 'to‘hulﬁlgrbmse of: contmmng oil,'and hundreds of prospséting per-
“mits for oil have been issued by the Government throughout the
leirg&l #nd breadth of the Territory. Tt would ‘ordinarily be'the
‘practice for'the Fedéral engineers to check up on these' permits ocea-
“sionatly by fleld visits, but the field force available is altogether too
small to attempt to make even ‘s ‘casual examination of ‘most of the

“tradts ter perrmlt. ‘Under present iconditions it is therefore neces-
my to “mostly -on local unofficial reports, especmlly ‘as these
indi¢ate a:ct.ure oil prospecting:in progress in any but two wﬁﬁie

3 3 L &

i 'nﬁgmult with the propa- m-

ol
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of engineers needed to look after the Government’s mineral lands in
Alaska is not comparable with the number required in certain of the
States. Neither is the need to be measured by the revenues received
by the Government, nor by the number of leases or permits out-
' stl.wﬁng In Alaska the open season is so short, the distances so
,Mmdtharegulumeanaoftrmsportmonsoslowmdmfre
‘‘quent that either a proportmnately much larger force must be
maintained, or supervision in the more remote parts must be re-
duced to s mere gesture.
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By Freo H. Morrrr
2R e bt b INTRODUCTION

| w"l‘hm ‘paper is a brief preliminary statement about tho lngy and
{:\ﬂnerkl.teaonrm of an area north of the Wrangell Mo tains which

m,.._ fle ’Ill'h art of the drainage basins of the ‘Copper and
P pes .T Hang "Ri e area comprises the valleys of fndian Creek
g ?hlu River and parts of the Chistochina and Tok Valleys.

thlita Pass, Which lies between the Slana River and the Little
ﬁkiﬂ’d is anAhis]mn landmark, is in the eastern pnrt of it. (See
1)
'I‘opog‘nph:e maps on which most of this area appeirs were based
nq.l'vejmmda by T. G. Gerdine and D. C. Wlfbempoon in 1902.
Mty geold ‘i‘eeonnmssancea of the ares were, made by W. C.
Mende dFCSchndarstthesametme “The economic
! mnltaofthmqlrveyu were printed shortl,ydtertrn;da,‘butonlyu
_ anr of thé geclogic ‘observations appear on published maps.
- ewhterspmtthesummeroflm:nthmdishnetmorderto
the utim- .geologic observations and examine such mineral
demﬂb; a5 are known. An area of about 800 square miles was
vﬁmdi’md the principal results of the work are presented here,
althotg Ji; i é;pected that the field work will be continued and a
morq oo:p ehensive report will be made at = Inter time.

G ine Yol NETEE DBAINAGE AND RELISY

; conmdered includes a small part of the east end of the
It is crossed in an east-southeasterly direction by the

iiii‘bft'ﬁp rl.l;ge‘, which extends across the northern portion, marking
the divide that separates waters flowing to the Pacific Ocean from
thdse flowing to Bering Sea. The highest point of the divide is
Mount Kimball (9,680 feet) on the west side of the area, where the
m&ﬁnfains are rugged, snow covered, and seamed by numerous gla-
. cléts.” Toward the east the altitades are less and in the vicinity of
e 'Little Tok River average not far from 6,000 feet. Moreover, the
3 a6 of this part of the range are less jagged and have no

@ppar River, includes a sepafnte g'roup “of mount.nns, which

CtL . TMenGuiaL W, C., and Schrader, I, C., The mineral resources of the Mount Wrangell
: .':Mwﬁ 8. Geol. SBurvey Prof. Paper 15, 1908; Mendenhall, W, C., Geology of
mmmn.m Uammmmn.:m

The south-central part of the area, between the main range-

iy
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smsunewhnt -ruggedthanthaAheka.Rmponthanozﬂilﬁd
atd markedly Ik and bf(imostHer cdntour on' the sohifh/nld wedk!
The area is:drained by several small tributaries of the Copper
River, the chief of which are the Slana River, Ahtell Creek, and the
Chistochina River, and by the headwater tributaries of the Big Tok
River,® which flows into the Tanana. The Slana River rises in a
glacial source near Mount Kimball and:flows southeastward through
of but finally swings.to the southwest and joi
ﬁ ﬁgr Bﬁ%ﬂ;& 'ﬁérthemmosf‘;)mt of the big, l;m!d of] th
slmm;, whem if turns to the west in its sweep {ound tpe &1

:F nmch of the distance between t q east, e@ o _
ﬂley ¢ k the Sfana. ﬂowa P’ mrrow,
canyonﬂke vn.lffey nt baloy Burnt Cl;aak it is legs oo" Y d and in
some Aﬁm widely. This is especxally t.;ue niaar )

where the current is ‘sluggish, the course winding, and the banks f’fh
so that fordmg wn;.h horses is not always easy. The ul,]ey of. tﬁe

Slana River separates the main part of the Alaska om, the
&

isolated group of mountains on the soutﬁ. This group is dra
the m ‘part by Ahtell and Indian Creeks and the. Ea;f#pri o
Chl‘ "

“The’ head ofge Big T'ol lever reoélyes most of its. wa.tel-' ﬁ'olp
gla.clerg on the horth side of the Alaska’ Range, oppoait.e the
of the Blans. 'Hﬁa the Slana, it flows southessﬁward ;t fi.rst? t
aﬂ:er Jqlmng with" the Little Tok, which comes-in from the aputh
or southeast, it tﬁm northeastward and flows mto the T
largest western tributary of ‘the, Big To}: vaer is. known ga fow
who visit it n.sthaDry Tok. Its head tcrs are Qj! j',; egched frv;lm
the head of the Slana River by Gillett Pass, a low pass slightly above
timber line and only a few hundred ieet‘hlghar than the Slana. The

Dry Tok flows nearly due east.and joins the Big Tok aboyt 12 miles

from the mouth of. ﬁha Little Tok River. Gillgtt Pﬁﬂ, ’ibﬁp"!;q:?b :

and thaupper of the Big Tok pryvide the, easies "f!} gmm.
the Cogper ng]: gide of the r ﬁnga to, the head of 1h  Ro
River, one of the. tgl,buts.nes of the Tanaps River ﬁhx) h mcawed

some attention fmq rospectors, Another route’ 'betwge:iu'
and Bxg Tok Riyers is afforded by Sikonsina Pass, ch, Bumt

- Lake Hes. It is used by the Inamns and white ﬁmppers in. wmter
but has never been much in summer by the wh1t,as, a8 it is. not
the most direct route to tho Robertson and has a gopd deal of ppq,
wwi i, fi

Mentagts Pass miﬁe best-known pass through the m
west of the Rich ardson Highway and the Delta River.

e

!'I‘hu,nuq Hm"mm ntthelndlanmo. whlctul -Nmm m‘

It was givem as ¥ Tokad ! hy-Lient, {now Gen.) Henryr Allen, 'MMQD Little Tok
in 1885, "t‘hastremllmetlmeammd * Tokio " hytheprolpecign. -

'.;,'5. i3

oy
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low summit of the pass is below ‘timber line and little over a mile
east of Mentasta Lake, at the west end of the east-west valley that
‘Teads Froi ‘the Slana River to the Little Tok. Mentésté station of
the’ gld"ihilitdry telegraph line and mail il betwesh Vataez,

'PrieWilliath 'Sound, and Eagle, ot the Yukon, Wis on t.hia
m.ﬂd e éreck ‘that comes down out’ of the niountains on

m and 'formerly flowed eastward' throtgh the valley to the
oy o

ok ‘Was named Station 'Creek for this reason. This creek,
, ‘is 'no Ionger tributary to the Little Tok, for immense
annﬁtiu ‘of gravel brought down by the high wabers of 1929
dltl:lha!ﬂ &l& 'streain at the point where it emerges its narrow
i valléy and diverted the waters to Méntastd' Lake. What

Whd' befors this diversion the lower part of StnﬁOD Creek still

tmentidérs eastwihd in its former course through'a chain of swamps
‘a1id ‘sall '1aKés to the Little Tok. The winter of 1928-29 in this
distHéE wag thbrked by exceptionally heavy snows and a late spring
‘nd wis* 'folldwed’ by a summer of unusual raid, intluding a fall

ot atlow ot Jh!y% that was more than a fgot deep at the head of

KL ’tH “Sliifia' Rivér. It is probable that the changés in the landscape

e e )

¥ &lﬁnﬁdhd‘ed and the movement of gravel depdsits by high water
ﬁz‘l werd' gfekter than in many years previously., .
bits ponds and small lakes are scattered over the area. The

i ld.fgéut afe’ Mankomen Lake, at the head of the East Fork of the

“Chistoching Rl[%r“ Mentasta. Lake, betwefén the' 'Slana River and
Ménthsts Pass}’ and the Cobb Lakes, néar the westward bend of the
Coppe'r Ei’véi' ‘Most of these bodies of standing water are due to
the action‘0f glablérs in this region. They belong to a topography
in whith' ﬁ;ié dra.maga lines are not yet thoroughly established.

zv]_-.

v ionpazsed 4 TIMBER -
Eﬂxchédl “all of the district is coversd with, tlmber up to an alti-

- tage ‘of aboué 3,000 feet. In sheltered valleys and on sunny slopes
' tﬁdiﬂﬂy grow at somewhat higher altltudes, but in such places they

are. ﬁmnlly scattered and small. Spruce is the most common tree,
both in ‘the val}ey bottoms and on the hill slopes. Along many of
‘the Stfean courses ‘it is intergrown with “cottonwood. Excellent
timbe¥ suited for ATy purposes grows in some parts of the area,

o 'bdf nhfortunntély for those who may need it in the future much of
% %E‘!H already been’ destroyed by fire. The Heavy, wet snow 6f July,

8. cilpie “at & time'when the deciduoiis, trees were in full leaf, and
e dibmiage from bren.kmq and overt.urhﬂg was far greater than
pKesdiplade’ in' winter. ' Even the ‘conifers “suffered’ much injury.

ra¥eliH} it 'tHe valley ‘bottoms, where the’ alders apd small trees
were bent down by the snow, was for this“rehSon’ even “more difficult
than is usual if this district.



'_m&wthoNnhunsa.ndChlsam Rivers and is used mone then.

md_klegraph.\lim between Valdez and Eagle, often mﬂml.@lr g‘le

fhpt,n;f the steep mountain east of this lake, it tnmod enat,

muuh.

T . 4} -1 2 ¥ " 4;-'(_1
lgemhu,kwtruhudinmcentyamhuhndm&ﬁﬁ:;
'_'I!:lq\isru.l‘: mogt in use at present are the trail up the waet side of the

_ mﬁmwmmmmggsmm MP»;
f the old military trail between the. Chistochina and: 0 mputh

t.he%am. msmhonpfthemlmrytrulispaﬁqg v it
a trul, chiefly because mail for the placerw,i:g.'

district passes over it twice s month, The

_ by the United States Army in wrky, days
 Alnsks ex'plmhon, but the part of it in the upper Copper; R
Vallgy above Gulkana was sbandoned after the Rmhquqqd,ﬁxgh-

‘way. wag established. From Chistothina station, on'the Copper

ngr a mile west of the mouth of the Chistochina ]hm,,;t trayersed
the swampy lowland north of the Copper to the Cobh, Lakes, then

swupg north across Ahtell Creek and through a high; valley to the

of the Slana River pear Mentasta Lake, Passing along the

the valley of tation Creek to the faltt.!e Tok, which it
ard to the Big Tok and eventually reached the Tl.nm Bjm

at anaCroqng Thepartofthermhtarytnllnmthof.&.htoﬂ
Cm’?: is pow ngmst unused except by & few Indisns. snd trs

who travel it oceasionally on foot in summer or by dog aled in win-

ter. ; Many miles of the old telegraph wire remain, althengh most of

thapqleaaredown Thehorsesuaadbythemmm were the
‘only borsea that have been over Menitasta Pass in. M

This description of trails would not be complete without some
mentien of the work of the Alaska Road Commission. A branch of

‘the mchurdmn Highway which has been named the 4&bercrambie

‘Trail is being extended up the Copper River as rapidlygs monay, is
‘l?nllb!a for the work. This road ia designed for mmpblle use

and i lu 1929 was 3|;pen for travel between Gakona and a pojnt on the

Copp#r River 8 miles below Chistochina. By using the bars of the
,Coppur River it was possible to drive a truck with a moderste load

as far as the Chigtochina River during the midgle and lster part of

the summer. A ¢amp for a crew of men and a. parta.ble sawmill were

emtedont.heChwtochmsliwarmthefaﬁoflmwgatout i

Jbers .for a pile bridge over the river: It is-expected that t.he,l_ : i

wﬂl opened for use as far as the Chistochina by the end if ]
at evqntun,l.ly it will connect with. an mternatmm,l,g 5 !ny
"f ile travel between the United Sta ¢

LI pomtl;




SLANADISYRIOT, UPPER: QOPPEN RIVER RBGION 115

g o niibal L POPURMETON
“"1n the :u.gn&"h! 1920 the populstion of the area, hot mcluding

Y ict, was three white men and a few natives.
Therb ﬁ'?i‘.‘ te. tndetr at Chistochina, ahother at the Motth of the
", afid W trapper at Mentasta Lake. ' Thers‘and alsd' sroall
o‘fmtina at each of these places. - The: ibtives gain
. -thé g almost wholly by fishing, hunting, antd tupping Mt mny

By wm‘k fromi the Alaska Road Commission during the

ifﬁiey\mhit. 'Their numbers appear to be slowly

b ! GEOLOGY

!ﬁﬂys brief; Jmparfect account of the geology o!"thmnm ‘can be
anmnotpmble in reconnaissance work to discover more
‘than thd:most ioutstanding geologic features G! & mountainous area
like this part ofithe Alaska Range.

+The accompanying sketch map (plL 1) ahm both mdxmmta.ry

) hadaagnbons rocks, together with large areas of stream and lake
+ igrawel and morainal deposits. In general the miountains south of
‘i&xlﬁakomm Valley, between the Chistochina and. Slna Rivers,

. ate made up of igneous rocks, which inelnde coarse-grained gra.

+ mitic rocks, dark- fine-grained lava flows, intrusive rocks, and ‘tuffs.

- They also .include beds of limestone in a ‘féw places lndz -possibly

+ .some other sediments. The mountains north of the ‘Slana River

 avercomposed dominantly of sedimentary rocksbut fnelude considér«
able: aliamb*ofs dark fine-grained igneous rock and some granitic
rocks,! »Near the axid of the range most of these rocks have: baan
a.ltered to schist.
.'The aga of moat of the formations has not been astahhnhed, ﬁnd

- eongequently they will be described by groups and localities rmthm.'

Ty i-m motly in, the order of age. § :

¥ T gnet ' 'BEDBOCK FORMATIONS s
'ﬁm Fpountama of the group between the Chmtouhma and Slm

: \B.lm south of the Mankomen Valley, have a characteristic. topog:
raphy, but within the group itself they are higher and much.more
rugged, on the east than in the area between the Chistochina River
snd Indign Creek, where they appear as isolated smoothly rounded

. JRAgS0S, Bo far as they have been examined they are a complex of

i rocks which Mendenhall * described as Tetelns. volcanics and

! diorite. These rocks show wide variations in eolor and textm

_possibly differ considerably in age. The dark

i igneons; rocks gppear to include both lava flows and intrnsive rociks,

... They are:black or dark gray and show variations in texture. t.hlt-

Mhi;*t‘. Gwlouotthamuﬂcmmmmm U &G-nl..
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w from that of basalt go fine.grained that individual minerals
_ofnidot be, determined to that of porphyritie rock Mmith feldspar
ystals an eighth, of an inch;across inclosed in & densg.groundmass,
- oy oﬁ the parphyritic rocks were determined by Mendenhall as
o Coprse. tuffs, which are calcareous in places:and pontain

: p’q@dsb&m&,mamociated with some of the dark roole. The dark
J(ngnhp;tendmard across the lower Slana and appear also in &
ree north of the upper Slana near the Mankomen. Valley, In
pois: theyr r:?,pynuferous and the weathered surfages are. bril,

: __j coarse-grained light-colored granitic rocks have their greatest
- dévelbpment inithe northeastérn part:of the area south of the Slana
--bntﬂ'ﬁa: presentiin all parts of it. They are prevailingly grayof
ying: shades but in places have a-pinkish cast. -‘They also vary
in’ coprseness of texture. Some very coarse varieties sre made up
langely of pink:feldspars.i For the most part the granitic rocks are
- relatéd to the dierites rather than to the granites and wevedescribed
'ily MindenhaHas# chiefly quartz diorite or quartz diorite porphyry.”
tTlﬂimhtmdd the light-colored granitic rocks and the dark finé:
:-_- ined: rocks are not everywhere clear, In some places dark rocks
aiid ‘Bght appesr:to .grade into each other. Here and thers dark
vockaseem to intrude. hght rocks; elsewhere the reverse may be true,
AT !irtﬁ dark-‘rechs mre in part lava flows, as the writer: believes, the
£ . ‘are Etifl more involved. It appears probable that the area

" ke dmd a complieated history of igneous activity and that inaddi-
& 6. the extrusion of lavas and tuffs mtrualon hna oomrrod, per-
_ hgpa& different geologic periods or epochs. X
1. Nofsediméntary rocks were seen in the northern’pu‘t o!tlusmoun
iuﬁnp-aup, but the long low mdge north of the trail from Indian
; ‘to the mouth of the Slana is made up of igneous'rocks, with
wh:cl; are associated beds of coarse white crystalline limestone and
, some other sedimentary deposits, as observed by Mendmhnﬂ
: wﬁﬁ Creek: The limestone occurs in detached x but
- - probably is sbveral hundred feet thick. The recrystallization is

honrghit'to Be' die to the heat given off by hot intrudéd masses of
mélited: rock rather than to dynamie metamorphism. The limestone
‘Uppelids to donitisivie into the mountains west of Indisn® Creék but
. %vag 16t examitied close at hand. Sedimentary rocks are known at
twe other localities within the area of igneous rocks. - Om{oea,ﬁty is
ot thd ridge’ bétween the forks of Indian Creek about & miles north
of thé:junction. "At this place a limy tuffaceous grit is ‘overldin by
aﬂéuiﬁw feet of fiearly horizontal light bluish-gray limestone weath-
, which locally contains numerous fossils."'The rocks
:?t Te above the limestone and form the top of the hil} are light-
red

porﬁhynhc granitic rocks of varying degreu d*-cemeq-




|

<
&




f

i

Y X
il :
i
gl
|
"
£
o3
2
z 5
g
0
5
g - Ry A N
e [ ;
ﬁ e
C;" VAT G
2 ST 3
>
.u _3
7]
3 "
Ly Lu
: :
Y
ol
i
&Y _
," ) x .‘ 'y . , i
i &
]

raddon sormucd !pedsiad eeD)

SHD0H 030038
NOILYNY1dX3

> T £
24k o k| £
il T N S S
Es“ig z Fots é—p i ES
- PN 4 §. “E a’% g 5_ =
i EM E'E e n $§Fﬂ NN 2 / i LS E
A s BN il f Kl B
ey R RN = F 1 3
ol 3 srli NN § e =f i
13k e & £ 2 £ e
o i i i
fg;é‘,g EEE g__ E g E
) CARBONIFERGUS OR LATER AGE NOT DETERMINED  CARDONIFEROHS Jouuﬂmm;

AHAULY 2v2ID0TCED B 'O

1 G.LYF ®E NLLTTIOR
1

W



SLANA mﬁimor, UPPER OOPPER RIVER BEGION 117

X mmmg feldspar, hornblende, and a little quartz. The second
. locality is sbout 4 miles from Ahtell Creek on the east s‘lda of the
" Eagle Trail, The exposures here were not examined, but the débris
ﬁ‘mn' @ chﬂ's indicates the presence of rocks snmlar tod’,hoaa on

i %ﬁ«i’eﬁmls collected on Indian Creek show that the hmastoiie is
t_)f, late. Garboniferous (Permian) age and is to be correlated with
" the Mankomen formation of Mendenhall and with the Permian: lime-
‘ ‘stones at the heads of the White and Nizina Rivers. This is the only
direct svidence of the age of any of the rocks so far described which
hasibeen obtained. On the other hand, Mendenhall painted. out the
£ 15 ;—ﬁﬁholcgic;-simihrity of many of these rocks to the lava flows, tuffs,
 &nd interstratified sediments which he saw between the Middlé and
- ‘West.Forks of the Chistochina River and regarded as older thm tha
Mankamen formation.
- Exelusive of the unconsolidated deposits, the reét ef the ares fep
. -veasnfiedioh the geologic map is occupied by rocks which are demi-
- - ‘mapfly 'of & bedded character, in contrast to the cemplex ofdignecus
rocks just described. They include slate, quartzite, and Himestone,
interstratified in places with large amountS'afitu-‘ﬂ'adeous material
and lava flows. All are folded and faulted, and part of them are
altered to schist. In places they are mtrudeﬂ by igmous rocks of
various kinds.
The mountains about the headwater tnbutamea of the Chlstoehma
River, west of the Slana River, were not examined by the writer in
1929, but for & better understanding of the remaining part of the map
- a brief :account of their geology is ahatrmted from . Mendenhnﬂ’s
description.*
The block of mountains between the Middle a.nd West Forlm of
the:Chistochina River, south of the transverse valley in which Slate
= - Qreek lies, is made up of conglomerate, pyritiferous tuff, lava flows,
+° quartzite, and arkosic beds cut by numerous diabasic: and ‘dioritic
intrusive rocks. -The bedded rocks have a nearly east-west: strike
corresponding with the direction of the Alaska Range in:this vicinity
and show various dips. Some of the calcareous membérs of this
succession contain fragments of crinoid stems and other organic
- ‘remains so imperfectly preserved that they have not yet yielded con-
-+ cbudive evidence for the age of the beds. Mendenhall named thesey
il the Chisna formation and assigned them promomlly tcr ths

ek iferous or Devonian.
Thﬁ‘mountnan mass between the Middle Fork of the Chiatndlunl
- River md«Slma. River is described by Mendenhall * agi 7+ o

Hendsnhnll W, €., Geology of the central Copper River region, U B. Geol,
M
‘!ﬂm. pDp- 40, 41,

‘Paper'sl, pp. 53-8, 1905. oo o
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5 pentary serles of sandstones, shales, and limestones, m
g¢se total thickness, as determined from rogch ba.romelﬂq
rements, 14 Hetween 6,000 hnd 7,000 feet, * * ¢
Tk section ‘tallipaturally {nte two divisions, an upper prevallingly cafeare:
ous d&yislon, Mﬂnclnmmhat more than half'the total thikknesd, and ‘a
- lower pmaluu!:r arenaceous and tuffaceous division over 2000 feet thiek., - :
" i'The sedimerits of the lower part, which are exposed ‘neari the
* Mankomen Valley, “are for the most part variegated feldapliﬂﬂ
sanditones, often exhibiting decidedly tuffaceous phases.” Nedt the
head 'of: EagleCreek, in the upper part of the sectionj Mendenhall
found a great/'bed of nerthward-dipping white limestome’ 500 feet
‘thick. overlying several hundred feet of beds which!inelude dark
thinsbedded ‘limestone, sandy limestone, quartzite, sardstone, s
thin beds of black shale. The big limestone is overlain by severat
' hunidwed feeti of black shale, which in turn is overlain.dy about 600
féet of very fossiliferous thin-bedded limestone lying beneath black
shals. of undetermined thickness. Mendenhall named this succession
. ofbeids the Masnkomen formation and assigned to it & Carboniferous
- (Permian) age on the evidence of fossils. He recognized:sbel tuct
+ thatithe Mankomen beds west of the Slana River are not structurally
~ continuous with the rocks on the east side and attributed this to fault-
" ing. s A narrowbelt of the Mankomen formation extends from the
Middle Fork ef:the Chistochina River to the West Fork. This belt
- is separated from the Chisna formation by a fault and from the
_ ohiit morth of it by another great feult, as is also thw larger area
of Mankomsn racks between the Middle Fork and the Slana River.
- Onsboth sides of Gillett Pass, between the head ofitie Slana and
the ‘Bry. Tok, is southward-dipping:black slate or phyllite filled
‘with white quartz and cut by basaltic dikes. The black slate of this
 logality is evidently many hundred feet thick. It overlies &ilvery-
‘grayschist on the north, and, although this condition msy represent
- anvofiginal structural relation, faulting between the twéi fowrhatioris
bits :dpubitless’ taken place. The mountain side.east of the Slana
« Rivelz and- south of Gillett Pass shows numerous exposures of silici-
fied Mimestone representing a bed or suceession of beds that crop
" ouf fr a distence of more than a mile aeross the strike and appear
totbe; severs] humdred feet thick. A few fragments of organic ma-
terialiwere found in the limestone, but nothing from which the age
‘eould be deteriniied. The black slate extends eastward from Gillett
. Paps,forming theJower slopes of the mountains north of the uppe
‘coursa of the Dry Tok and making up all the north slopes of the
meabting south of it. Although the black slate beds were not £ol-
lowe#through ¢d Bikonsina Pass on the southeast, they &re probably
to be~correlated with the black slate that is exposed“fhere The

rad:s"norﬂxm ‘black slate on the upper Dry Tok m‘nsa sﬂm' :

=
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m wohist, biack siliceous schist, shedred quartaite, and subor-
7 “dinate nmounta of recrystallized limestone. They form'“the moun«
. tains on both sides of the lower part of the north end of the valley
gecupied by Burnt Creek and Timber Creek and d eastward
at least as far as the Little Tok. These rocks seem’ be nmdp up
dﬁeﬂy of altered sedimentary beds. South of Burnt L 3
“beds are succed‘ded on the south by possibly 500 feet o b!a.ek ate or
phyllite overlain by several hundred feet of basalt flows. This sec-
on is repeated on upper Station Creek, and the volcanic member,
which here includes a minor bed of black slate, is followed on the
sotth’ by sheared conglomerate in which pebb!és are sparingly scat-
- ered thmugh a subschistose groundmass. In places the larger frag-
s ) oonsmt whully of limestone. This conglomeratic schist con-
aing a'bed of limestone which is conspicuous in the mountains north
df' entasta Lake, northeast of Mentasta Pass, and in the mountains
: {’. of Station Creek near the Little Tok. The' rocks ‘along the
wes lhde of the Little Tok are the eastward extension of those seen
o uppér Station Creek and Timber Creek. These rocks have been
‘intruded by coarse granitic rocks whose outcrops may be Seen in
wveral: pheea along the Eagle Trail. An example of such intrusive
is the light-gray granite north of the old telegraph station ‘in
“Mentagta Pass. This granite is much altered chemically but is not
‘&histose like the rocks which it intrudes, The difference, however,
‘_;Mmte ‘gimply greater ability to withstand pressufe rather
than siori after the schistose structure was formed. * = '
Tl Igédlngie map immediately suggests that the limestone expo-
mirés south of Gillett Pass, north of the Slana River, and west of
nt Creek, north of Mentasta Pass, and south of Station Creek

bﬁt‘ﬁég.ﬁ Mentasta Pass and the Little Tok belong to the same series

beds. 'Although this is probably true, the beds are muc'h folded
%;fmlibd and proof of their equivalence is lacking.

& two law hills about 2 miles northwest of Mentdsta Lake are

d of dark bassltic rocks and tuffaceous’ conglomerate in

wliich pebbles are numerous. The mountain east of Men-

‘tasta Lake and south of Mentasta Pass shows a large thickness' of

hard eénglomergte with many pebbles of limestone and Himy argillite

" assqciated with beds of gray arkosic sandstone. Both thié cohglom-

sﬁ’h and the arkosic sandstone appear in the hand specimen to' be

“Bomewhat tuffaceous, These rocks contain one or more limestong

ﬁ&h,, whose outcrops may be seen on the mountain slopes facing the

Sﬁﬂ’ﬂlver several miles southeast of Mentaéta Lake. Thé rocks

_ betweet Mémtasta Pass and the Slana River are distinétly less

- Ietam i'phoabd than those north of the pass. The ﬁgﬂé&noe of

diﬂmneo was not learned. It may be that forthiations of 'dif-

L %

8& aré present, or possibly the forces whmu?m&nved the

¥
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: qﬁ;*paq strum were less effective at this distance frem the m
0! fba TAR i

TUNCONSOLIDATED DEPOSITS

its of uneonsohdated material conceal much oi tha bedrock
is district.  Aside from the thin mantle of vegetqhon and un-
sorted wnst&from rock disintegration that is now in progress, the
nqommhdatqd deposits may be classified as stream gravel, lake
g'g;\vpl, and morainal deposits, the asmgnment dependmg on wheiher
p gifects of moving water or of glacial ice are most in evidence in
1; presen‘t condition, for these different deposits can not every-
epe be distinguished from one another. The deposits of water-
; B'tFn’  gravel md glacial deposits are not separated on Plate 1.,
. Practically all of the area under consideration, with the. posaibie
excagtion of po.me of the higher peaks, was once covered by glacial
198, hich left a veneer of débris when it disappeared. This débris
1?3 105 nhundsnt at the lower levels, for the thickest qccumulqﬁon
m, was there and remained there longer As the glaciers melted
‘of rock waste on and within them was grndua[ly freed.
qf it was immediately subjected to sorting and transportn.hun
by,mnmg water, and the characteristic features of glacial sifs
wmodﬁ@d of obliterated. In this way coarse and fine mstenﬂs
vere,. , and the sharp edges and angular forms.of rock fn.g
me tgqu,l, of;. Fhmal deposits were largely destroyed. ¥
Cre ig present along all the streams of th&a.lslrid and
,&im ﬂoos;l pluns and terraces. Elevated bench gravel was not
Agen bt is doubtless present in protected places. -No preglacml
depopta were recognized, and it is doybtful if they exist, for the ice
down. the narrow valleys swept away the loose material.
-, A feature that is not yet fully explained is the presence of well-
Toun waterworn pebbles and cobbles of quartz, digrite, basalt,
and other rocks ﬁ\ the hilltops up to an altitude of more than 4,000
:Epet,, or 3,900 feet above the neighboring streams. The scattered
pehbl‘p are plainly rock fragments that have been rouq.ﬂed by run-
ping water and, {Were probably brought to their pr?ent resting
plaomby the glacier ice or by streams upon itg syrface, for many
of them are forgign to the localities where they are foun
... Glagial depositg are widespread and in places are so tymcal in form
g,s to be recognized without difficulty. Such deposits are conspicuous
in, the Mankomen Valley, which is floored with sheets of morainal
paterial crossed by numerous winding ridges of ice-borne débris ‘and
dotted, with depressions, many of which are occupied by smq,lI Takes
and pends. .. Similar but less extensive deposits are present in the
Hmmt.n ‘Vallgy, where they are partly hidden by timber and are not
80 re@lymmgz the Mankomen Valley. The 5?‘1*'11 gde of Hu}
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itasta Pass is covered with such deposits. Moreover, parts of the

- Mentasta Valley appear to be underlain by ice or by frozen silt; which

thaws and allows the surface to sink, thus forming depresmons that
may be dry or may contain water a.nd that are surrounded by nearly
vertical banks with overhanging fringes of moss and ve,getatmn In
some.of these depressions the slumpmg of the banks has; causef{ the

‘ “{rees to fall inward and has given the trunks a. atnkmg radial

ent.

Although all the narrow mountain valleys were once occ,upled by
ice, glacial moraines are not common in them, for the streams, con-
fined to the narrow valley floors, eventually remove all traces of
original morainal structure in the débris and redjstnbuta the material

in the m'aa.mg'mvel

STRUCTURE

Thls area does not extend far enough north to furmah, & q:omplafa
section across the Alaska Range. Furthermore, not enough work has
been done in it yet to give more than an imperfect. ides of,the struc-
ture of the part that was examined. In a general way;the bedded
rocks .north of the Slana, which include volcanic. as well, as sodi-
mentary. material, dip southward away from the axis of .the range
wherever they were observed. Although steep dips -arg; common,
elosely. ctompressed folds are less so, especially in the less metamor-
phosed beds. In addition to being folded and in;part altered to
schist these rocks are much faulted, as is shown by d:lsconnnlous and
offsst beds of limestone and the disturbed condition of all the beds in
many places. Faults of at least two kinds are present—those that
trend with the strike of the beds and those that are transverse to it.

- /Among the strike faults is the great southward-dipping fanlt

between the black slate and silvery schist near Gillett Pass. This

Aault is believed to extend many miles to the west, but its eastward
. axtension is not known. West of the head of the Slm Rlver it sep-

arates relatively unaltered Permian deposits from schist. A parallel
fault separates the Mankomen and Chisna formations on Slate Creek
and the head of the Chisna. Doubtless much faulting of this kind
bas escaped notice.

Transverse faulting is suggested by Mendenhall as ‘the expla.m.

‘tion of the lack of structural continuity of the beds between. the
. "Middle Fork of the Chistochina and the Slana with the beds west
" of ithe Middle Fork and those east of the Slana.. This mass of

Permian beds appears to be a tilted fault block. Transverse
faulting is also believed to account for offsetting of beds on Burnt
and Station Creeks and in other localities,
A close relstion probably exists between faulting and thb ihbruslon
f igneous masses like the granite at Mentasta Pass and the numerous
d:lme that cut the black slate at Gillett Pass and many other places.
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g °f the opper River Basin'receivé} mambla
g&f “prospectors in 1898 and ‘the next few § - During
ﬂni’ﬁnie the kiﬂd placers of Slate Creek, Miller Gulch, afd "

boring ‘stredins were discovered and evidenices of" m e
were found st several ather localities, incjuding Indjsn 'Creek dnd

the ¥iciriity 0f Mentasta Pass. Sinde that'time and dspecinﬂ'g §iticd -

tha mhta.ry telegraph line was abandoned comparat:lvdly

"has been done.
‘The 1 placers of Slate Creek and Miller Gulehi &t much the
: ﬂioat valusble of the mineral deposits so far discovered anid irﬁ”ﬁb
ohl§ déposits o which profitable mining operstions Héva' Beent g'dn

; dueﬁ!d Thig district was described first by Mendenhail * ‘and ‘Tatér

Moffit.”. Still later a short account of it was written by Chapin®
oih ‘attention was given chiefly to'the platinum tha¢ écctirs with
_the ¥old. The Blate Creek placers have been in contintious“pro-
a #ince their discovery. They were not visited hy the' writet in
1999'end will ot be described here. Wi
T brilliant: coloring that results from the- weathering b! ;ﬁyhﬁa
‘0#' dkher iron sitlphides is particularly conspicuous in the mountaing
ndﬂ& of the Slana, and an examination of many spécifiens coﬂected
rg’thows that'the conter.t of pyrite is large. ‘At one locality nese
tirrn of the Eagle Trail into the Little"Pok Valley
t 1m* blocks of limestone mineralized with & vaigty of -iron
ptlpliides wore 'seen 'in the débris from limestone cﬁﬂ?hlgh“bn the
atrimtain. “The outcrop ‘of the sulphides was not sought out, bat
fdgitly t.lu limestone tontains one or more veins of sch ninerals.

' 18 '*gtﬂd was''discovered near Mentasta Ln.lre, as well as in the
I?Mdihtnct A vein carrying tungsten is reported on'¥hé

wri ¢¥: riot fat Trom the pass to the Robertson River; d ‘tributary

126} 'Tmmi,w which a little prospecting has beeﬁ c;m-ied on
‘miny years:

&ﬁmﬂy known to the writer on which dhvelopmem

“Hae at present is a ‘vein of galena on' Indian Creek

Cul 'H'hlthnm, who has prospected in thé Copper and

'T headwiters for many years. The claims are on a small

-fn’buﬁry of Indign Creek 15 miles from its mouth. This trlb&-‘

Sy R 1 WEIETAS
m Wi C., Geology of the central Copper River reglon, Alaska l'.’. B, Geol.

. . Paper 41, pp. 107-117, 1906.

r H., Hesdwater reglons of Gulkana sid Susitna Rivers, M tﬁ"l Geol.
408, N&M 1913.

arid _Fiatinum-beasing gravels of Chistochina River: v. Q. Gm. 8
Chapin num- g gravels o

Buﬂ?#'w.:l _1e%; 1010, ki 4
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of galena were found by the early prospectors, and a little *

part ‘of & Big Tok River, outside the area’ w by the

o
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.y is little more than a mile long snd flows northwestward, join-
7% ing the east branch of Indian Creek a short distance above the point
where Indinn Creek forks. The vein is at the head of the tribu-
tary,mﬂmtnp of the ridge dividing this tributary from the
wext. small tributary on the east. The country rock is quartz
diepihe,; which. shows wide variations in texture but at the place

. *3hges the vein was found is coarsely granular and contsins large
" phenocrysts of feldspar. At this place the diorite is cut-by s num-

* ber,. of -vertical fracture planes extending east and west and dis-
tributed i over & -distance of 100 or 200 feet from north to south.
Abgipp 75 deet below the top of the ridge, which is 1,800 feet above
;< ndian; Creek, » quartz vein stands more than 6. feet above the
’?*‘*  ground. dnd -is af least 10 feet wide, although its boundaries are
nob. expased: Broken-down ledges and float show  that. this vein
exkends. down . -the hill several hundred feet, but it does not hold

the same width and where it crosses the ridge is reduced-to about
W ‘The quartz is cavernous and iron stained and evidently
fitadispdl. iron sulphides, which have been lelld:wd. out, leaving the

mbrepesistant galens,

i :Bot’iﬂhn- 100 mcl 200 feet south of this vein are two apen cuts on
| . winilariquarts veims, but they were caved, so that the veing could not

" 'beseen, . Almost directly west of these open cuts and 300 feet lower
.. onjthe moyntain slope are two other open cuts on the east side of a

: Wﬂh; The-southern one is about 15 feet higher than the other.
The diopite hetween ‘them is crossed, by numerous parallel fracture:
planes,:which ape wertical, trend east, and contain mineralized quartz-

in veips frem-a fraction of an inch to several feet thick. The largest

of the quartz veins exposed in the gulch is about 7 feet thick but was

net, wholly in view, for the gulch was still partly filled with snow at

. thevsime of visit. Moreovar, the character of the vein varies within

" ayghoxt distance, for a few feet above in the gulch half of the thick-
ness of solidi quartz is replaced by smaller parallel veins: The quartz

is mineralized with galena, chalcopyrite, and probably pyrite. It is

' cavernous and iron stained from the weathering of iron'sulphide and
*:  in.pipess is steined with copper. A small vein about an inch thick
 in the lower open:ent:shows a large proportion of galena distributed
with considerable regularity throughout a gangue of quartz, but the

%‘ “Aaxger vein of the cut to the south contains galens and @ little chalco-
M s#omewhat more unevenly distributed.. Between the outcrop

s open cuts near the top of the ridge several exposures of
wispein matter were seen, but because of loose material on the

iay surkauhm xot: passible to tell whether they are part of & ¢omtinu-
4 :: ous vein o¢ fracture zone. The development work on: the claims

mstﬂ of open cuts, mostly on the west side of the ridge, and a trail !
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which chml:lrﬂlmmtﬁ fide from the rodk-slide at the held‘ %!
the valley: tothe upper opalr cuts, a ‘vertical ‘distance of 400 féet!
There is alsoafbiopen cuton the east side of the ridge'which: wag not
examined beeaiss of a smow domiber on that side. - - '’ !

At 3 miles-below the forkd of Indian Creekis a pdss 'ldadingfto
the 'west brandhlof thad:stream. -About 2 miles northeast ofthe
sumsait of this pass, neir the head of-the stream that Bows westwasd
from:the pass; isi a vein' of galena-besring quartz in dierite showing
great similapity ito the occurrence just described. - Severdl ‘open ‘ciits
have been made to uncever ¢he vein, but they ‘were so badly caved
at. the time'they were visited that none of the vein: matérial bunld
be seen in plaes.  The'hilh:slope below the opewicuts islatretvn wwith
loose-blocks of ifleat, but the:writer was' unable tb tell whether they'
came from :a ivein uncovéred by the pits or are flotk ffom'a more
distant sourcé. iThe valleg -1s a cirque vmllej hnd ‘cohtams mmy
Gﬂmc hnllldm R 1710 BT ‘

At present nasproductive mining wbelng done w.tthm‘ tha dll!tmd'-
about: the Slana River, butthe evidendes of minetulization: appess:in’
widely separated localities and are the basis'of a/hiope for the devel::
opment of profitable mining in the future. The distvict has féa-
tures which-commend it to the attention of prospectors, yetiits dis-
tanceifrom a souree of supplies-and the lack of mexpemiw transpor+
tation have so:far ‘prevented -thorough prospecting. ‘' Among” the'
geologic featutes hiat maytbe looked on as favorsblewre the presefice
of: sednnenhu:r Joeks, including limestone, :ant 'inteystratified vol:
canic beds cutiby mumerous intrusive masses-of ‘diarite, granite, and’
other igneous rooks.  These rocks show :differeht degreéss ‘6f meta-
morphism, rangtng from slight alteration to-well-developed schistése
structmre, and in @itmerous places they contain iron sulphides widely'
distributed, as is shown wvividly by the brilliant color of the weath:
ered surfaces. » Adthough the presence: of such gramitic.rocks is not:
an aggprance of the presence of valusble minerals, the elose genetic’
relationship. of 4: great number of - walbknown rnnneml deposits: rwzt.h
stich phcks is a-fivinly established fact. £ diteis DR oD

Fhe physical features of the district-are nomore unfmblls-thnn
these of much: of the rest of Alasks. \ The wummter sesson is short
. and the winten is.cold, but the snowfall is usuaily not:great. “Feed'
for stack is not!eyerywhere plentiful but in plaves is ‘abundant for'
». few: weeks in samamer. | Much of the:district is' faverably sitwated:
with ;aferanae ita:s supply of timber; which is alwaystin demand"
in miping operations. : Lastly, the completion of a highway suitible
for augemobile trapsportation will assist gmatly-m mdnahg %he eost
of H'JPPhQ' and should sﬁmulﬂte prosp@ct.mg
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1

fﬂm ngmn hera cdnmdered liesin southmemtral Alaaha on:the west
flank, of the Alasks Range between latitude 60° 157 and 81°.5’ north
.and: longitude; 158° 40” and 155° 10" wast, and ihdludes the western
i fageof the ringe and a part of the foothills:in:a belt that ranges
. fwoda;t30 25 miles in width and extends from Lake Glark northeast-
" .warditothe basin of the Stony River. It:is'thereforean intermediate
belt, bordered on the east by the high, rugged, snow-capped moun-
tpins of the ‘Alaska Range, which reach altitudes 6f.8,000 to 9,000
feet or more, and on the west by the headwater basins of the Mul-
- sebiatnaiRiver, a tributary of the southward-flowing Nushagak River,
_find. the Hohalitna and Stony Rivers, tributaries of the Kuskokwim.
Hhesls basing are characterized by mde, level lowlands broken by
.more or less isolated hills and ridges of mature slopes that rise 1,000
to 8,000 feet or more above the adjacent valleys. The existence of a
large lake at hpp_l'oximtely the position of Lake Clark, at the south
edge of the region here described, has been fairly well known since
.fheearly days of the Russian occupancy..Fhe area north of Lake
- «lapk, although it has been visited by a considerable number of white
. prgpectord sod trappers during the last 30 years, has remained one
df the little-known parts of Alaska. Only:crude sketch maps have
. béem asilable to'show the courses of the main rivers, and these maps
differed so much nmong themselves that little reha.noe could be placed
upoﬂihau. 0

BT "_ mvmus mmmnommsﬁms

y '_-_ :_:, 5L
“ta ’i‘mmtha time of Bering’s discovery ofila.sks,m 1781 ,MANY NAavVi-.

gaotbi sailed along the coast of southern and southwestern Alaska,

mtrltrahom lines were fairly well known by the end of the elghteenth

century, when Cook, Dixon and Portlock, and 'Vancouver had made

.~ rather-comiplete tharts of the shores of Cook Inlet and the Russians

M explored, ﬁw shores of southwestern. and ;westem AI&ska. Inland
125
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a:phnhons into the region between Cook Infet, Bmﬁol Ba.y, g

the - headwaters of the Kuskokwim River came more slowly.
wunpublished manuscript by Alfred H. Brooks nutlmuaiany details

of the early explorations in this region, and & mndeﬂd statement

of Beooks's findings hag begn given by P. 8. ﬁﬁ%ﬁ!&?ﬁﬂy a

. brief summary will be given here.

The first inland exploration of importance was mnéa in 1318 by
Kbrasakorsky, who traveled from Cook Inlet to Bristol Bay by way-
of Ilamna Lake, In 1829 Vasilief and Lukeen journeyed from
Bristol Bay up the Nushngak and thence to the Kuskokwim at the
mouth of the Holitna, and ‘in 1832 Kolmakof and Lukeen followed
the rou d established Lukeen’s Fort, on the,
hundndmmﬂe? B:lnow the Holitna. This settlement was wmpndﬁmmgd 3
by the natives i’ 1841 but was soon replaced by a new ‘one named
Kolmakif’s. Redoubt; a few miles below. This is the site of the
‘present ﬂ!hgu'tﬂ Kolmakof. Other explorations of the Russians in
this yegion that are worthy of mention are. Glumd’s:tﬂp some 50
miles;up into. the basin of the Stony River, in 1834;-ad:
jotrsey in iﬂﬂ from th!en Fort up the Kulk&wim‘rt&tﬁa P
'I‘tl!ﬂnn

#* Murtin md Kut.z' mportthnt some of the n.rly Bussian maps
inﬂlﬂtada.hrgnlakemthegmeulmgon of Ldke Clark, and the
presénce of such-a lake had long been vaguely known;but the:first
-definlte acoount of jts existence resulted from an explorsfion ofiAi B.
Schssiz #nd' J.'W. Clark, who in 1891 ascended  the Nushagak- snd
‘Mulchatna and possibly traversed a. put of the lm*mﬂarod in
this veport. 4l gt Gl
In 3898 J. B.Spurr and W. S. Pue,anhe Goaloglcal amcy,mde
‘& polable expedition from Cook Inlet across the Aladkes Range by
way 4f the Skwentna River, descended the Kuskokwim to ite m
‘and thence made their way partly overland and partly:Alosig
voast-to the head of Bristol Bay and across the Alaske: Penizis
Katmai Bay. - They thus made a complete circuit. aroundithe Lake
Guﬁ-ﬂulchmsregzon, thongh they did not set toocwtthm !.00
miles of it. - o
Osgood * and Haddren of the Blologlcal Survey of the! 'Umtad
States Department of Agncu]ture in 1902 roughly mapped the route
from Cook Inlet to Lake Clark and thence by the Chuht.ns, Mul- .,
chatns, and Nushagak Rivers to Bristol Bay. In 1901 and forsevs

.erll ﬁoceedmgyurs an exploration for a railroed line from]]mf

" 18w, P. 8, mm-mﬂwxuamrmmmummﬁm
Bull { pp. 12-18, 1917. B 3

i, @. C., and Kats, F. J., A geologic reconnaissance of nwmm

T. s. Burvey, Bull. 485, p. 24, 1012, ' Tk

* Osgood, 'W. H;Aﬂmogimmmneeeummummmm' ‘U.ib.—---

Pept. Agr, Blol. Byrvey North Americsn Fauna, No. 24, 86 pp., 1804, ~
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...:Bay to Anvik, on the Yukon, was carried on intermittently, and &
= 'route was selected ; but so far as is known only a crude exploration
survey was made, and that only as far as the Mulchatna River.
~ Apparently this route ran westward from Lake Clark up the valley
of the!GChulitna River. No construction work was done,

.About 1912 reports of important discoveries of placer gold brought

3 m ‘s small stampede to the upper basin of the Mulchatns River.
- “/The focus of activity was in the neighborhood of the canyon of
= -~ Bonanza Creek, a tributary that rises in the foothills west of the
i area directly concerned in this report. A large number of claims
were staked and a little gold was recovered, but no ground was
_.found that could be worked at a profit under the conditions then
{7 prevailing, and no serious mining has since been done there. As
a result of this stampede a good many men prospected the head-
waters of the Mulchatna, but they left no record of their explorations,
The first accurate survey in this region, of which a.published
.record, was made, was that of the United States Geological Survey
.in 1909, when D. C. Witherspoon, topographic engineer, and G. C.
‘Murtin,* geologist, with 10 other technical and camp men, surveyed
" an area between Iliamna Bay and Lake Clark. Their published
report included topographic and geo!ngm maps of the area covered,
«w~- and their observations and conclusions in reapect to the geology of
- ‘that area, which is directly south of the region here under discussion,

. has been of great help in preparing this report.

In 1914 another expedition from the Geological Survey, in ‘charge
of R. H. Sargent, topographer, with P. S. Smith as geologist, landed
at Iliamna Bay with pack horses and proceeded to the foot of Six-

.~ mile Lake, a southwestward continuation of Lake Clark, where the
“aier, field work began. From that point they traveled in a northwest-
ward direction, eventually making their way to the Kuskokwim and
‘thence to Iditarod. This expedition also resulted in the publication
of ‘a valuable report, including geologic and topographic maps of
the route traversed.® As the area included in that survey directly
adjoins on the southwest and west the region treated in this report
and as several rock groups are present in both areas, Smith’s report
has been freely drawn upon by the present writer, who here gives
. rather brief descriptions of formations that have already been
% lﬂequa.tely described elsewhere,
-+ T¢ will thus be seen that as a result of the exploratory expeditions
" w in 1898 and Brooks in 1902 and of the reconnaissance sur-
veys ot Martin, Witherspoon, and their associates in 1909 and Sa:
and Mth in 1914 a great area in the southern part of the Alaska

s, ‘l(nru.n. G. C., and Kats, ¥, J., op. dt.
9 5 ® Bmith, P, 8., The Lake Clark-eentra.l Kuskokwim region, Alaska: U. 8. Geol. Survey
__" Bl 855, 162 pp., 1017.
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Rhnge has beem-surrounded by surveys, but there remained a ra.th(ﬁ'
compact blockrof rough, mountainous country bordered by the
- Skwéntna Rive#/on the north, the Iliamna-Lake Clark region on the
‘sduth, Cook Inlet on the east, and the Mulchatna-Kuskokwim low-
land“on the west, which had been visited by few white men and
abowt which little was kmown. Plans for exploring and mapping
thisi¥egion had ‘been under eonsideration by the Geological Survey
for many years; and in 1926 a series of expeditions in charge of the
writer was begun. The first of these expeditions, in which K. W.
“Trimble was topographer, in 1926 ascended the Skwentna River and
auapped .its hesdward basin, together with some contiguous country
ron the: Kuskokwim slope of the Alaska Range. In 1927 the writer,
-with-R. H. Sargent as topographer, penetrated into the basin of the
“Chakachatna River from the east and connected with the preceding
year’s work in the Skwentna Basin. In 1828 the writer, with Gerald
‘FitzGerald as topographer, took up the work in the head of the
‘Chakachatna . Bagin and carried it westward across the mnge to
include the hndwa.rd basin of the Stony River.

A i |
+

8 1l m EXPEDITION

The expedltlon of which this report is an account, the fourth in
tbe Qpnes carried out in this general region, had as one of its main
pu.rppsea the connecting of the earlier surveys carried west and north-
west; from Iliamna Bay with those carried into the region in pre-
cqi years by way of the Skwentna River and from Trading Bay

pok Inlet.” This purpose was successfully accomplished. The
pq:tx, in charge of the, Wl'lter as geologist, with Gerald FitzGerald
_ag tgpographer, included four other men—Fred M. Bullard as re-
:cordqp, G. W. Pearson and L. W. Oules as packers, and Thomas
~Owens as cook To all these men the writer wishes to express his
8ppr tion ﬁm: able and faithful services. With 15 pack horses
nnd e necessary equipment and provisions for the summer, the
p&rty was landed from the steamship at the mouth of Iliamna
Bay Hpon an open barge in tow of a launch, supplied through pre-
vious arrangement by the Alaska Railroad. There are no regular
la.admg facilities at Iliamna Bay. On landing the party proceeded
over the trail and road to Iliamna Village, on the Iliamna River
some 4 miles aboye the point where that stream flows into Iliamna -
Lake. From the village most of the supplies and three of the men
#raveled by boat to Severson’s trading post, at the foot of the portage
th¢ Newhalen River, while the pack horses were taken around the
¥ shore of Iliamna Lake to the same point. From Severson’s
post the party went to the foot of Sixmile Lake, where the horses
ware Swun across the bead of the Newhalen River. At that point.a




7

.. taries of the Mulchatna River. At the time,the field work was done
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“:iman was hired to take several hundred pounds of provisions, the

supplies for the last half of the season, up Lake Clark to be stored at
Carlson’s cabin, a few miles above the mouth of the Kijik River.
The pack train proceeded northwestward to the Chulitna River
along an old Indian trail, and field work was begun in the hills just
north of Long Lake, connecting with the 1914 surveys of Sargent

~.and Smith. From Long Lake the party followed a northeasterly
- eourse through the foothills and along the face of the range to Tela-

quana Lake, at which the work was tied in to the 1928 surveys by
Capps and FitzGerald, in the basin of the Stony River. The return
trip was made from Telaquans. Lake to Lake Clark over the Indian
trail known to the natives as the Telaquana trail, and from Carl-
son’s cabin, a few miles northeast of the mouth of the Kijik River,
the pack train and three men followed the northwest shore of Lake
Clark and Sixmile Lake to the head of the Newhalen River, while
the other three mémbers of the party traveled down the lakes by
boat, The writer wishes to express his thanks to Mr. Brown Carl-

.. .son for sheltering and caring for provisions left with him during the
. . summer and for conveying personnel and supplies from his camp to

the Newhalen portage in the fall.

From the head of the Newhalen portage the party followed the
same route back to Iliamna Bay as that taken in the spring. Ar-
rangements having already been made through the courtesy of the
Alaska Railroad for a launch to meet the party at Iliamna Bay in
the fall, the party proceeded to Anchorage, where it was disbanded.

As a result of this expedition an area of some 1,400 square miles
of previously unmapped and little-known country was mapped, both
topographically and geologically, the position and headward courses

of the eastern tributaries of the Mulchatna River were determined,.

and a connecting link was obtained between the surveys of 1909 and
1914 and those of 1926 to 1928 that were carried westward to the
west slope of the Alaska Range by way of the Skwentna, Chaka-
chatna, and Stony Rivers.

The microscopic examination of the thin section of rocks described
in this report was made by J. B. Mertie, jr.

GEOGRAPHY

RELIEF

The area here referred to as the Lake Clark-Mulchatna region
includes a strip from 20 to 30 miles in width that stretches northward
from Lake Clark to the Stony River. This strip includes the basin
of the Koksetna River and crosses several of the headward tribu-

L]
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itiwad hoped thab'the mapping coild be carried fo the Heads of thase
m and o include a étonsiderable area in-the high, rugged-
s of the Alaska Range, but bad weather so retarfied the work
thiat ‘this ‘wes impossible. The Chilikadrotna, Mulchatnd, and Tela-
quan# Rivers all head in the high snowy peaks of the range and have
cotisiderable glaciers at their heads. These gluclers were formerly
nnichlarger than they are to-day, and glacial 'ice from the higher
-méuttains pushed westward into the foothill region, surmounted and
smoothed off all the lower groups of hills, and deposited: great quan-
tities*of morainal material. By both erosion and deposition, these
formeér glaciers had a profound effect upon the topography, and
glaciated mountain forms, moraines, and outwash gravel are still
! ‘features of the landscape.

Thelong momntain spurs that extend southwestward from the main
range between Lake Clark and the Little Mulchatna River have
rathef high relief, and summit altitudes of 4,000 feet or more are
commeon, yet thaaa spurs are cut at intervals by broad, open passes,
so'thet travel from one stream valley to another is not difficult, and
wherf‘the time comes that road and trail construction is necessary
fmrly direct routes with moderate gradients can be found.

e northwest, and southwest of the area here described is a
gréat Jowland that includes on the north the lower basins of the
Stény and Hoholitna Rivers, and on the west and southwest the
Mu‘lcﬂtnn-ﬁuuhmg&k lowland. These lowlands are characterized
by mo¥e or less isolated groups of hills and ridges of moderate height,
separated by broad alluvium-filled valleys that are occupied by lakes
#ud rether sluggish streams. Through this great lowland, which
stretches from Bristol Bay northward to the Kuskokwim Rlver travel
dn the'winter by dog team is fairly easy, for the broad va.lleys can
‘be faflowed and the hills avéided. In the summer, however, travel
on foét or with horses is difficult, for the valley floors are in many
p!ﬂa!Hwampy, lakes are numerous, and many streams &fre too large
to ford easily.

'!'huhlgh portion of the Alaska Range, bordered on the west by the
region here under discussion, on the east by Cook Inlet, on the
north by the Chakachatna Basin, and on the south by Lake Clark, is
unexplored, although the eastern face of the range is visible from
Cook Inlet and something is known of its geography. Probably

the largest valley within that unmapped area is that of the Tlikekils -~

Rivery or Big Riyer, as it is locally called, s stream that enters the
head #f Lake Clark from the northeast. This valley is said to ex-
tmdhme 60 miles to the northeast, and a glacier-filled pass st its
head is reported to lead to the va.lley of the Kustatan River and
afford-a possible winter route from Lake Clark to Cook Inlet. With
the exception of the Tlikakila Basin and its tributary valleys it~




- peems certain thet ‘the remainder of this mountainous region is
" drained by the tributaries of the Kijik, Mulchatnay and Stony Rivers ~ °
~ on the south and west and by a number of: rivers of ‘moderate sige -
thﬂ.!i ﬂsw eaatwsrd to Cook Inlet. : . '

DRAINAGE

“Tho dmmage systems of the region here described include streams
" ‘that flow to Lake Clark, thence by the Newhalen River to Iliamna
. Lake, which in turn drains through the Kvichak River to Bristol
- . Bay; several of the eastern headwaters of the Mulchatna River,
. which joins the Nushagak about 100 miles above the point where
~that stream flows into Bristol Bay; and the Telaquana River, which
- flows into the Stony River, a tributary of the Kuskokwim. Of the
Lake Clark tributaries, the largest within this region are the Chu-
litna River and its main northern tributary, the Koksetna. The
Chglitna drains a great lake-dotted lowland between the Mulchatna
and Lake Clark and for most of its length is sluggish and too deep
-with ‘horses. It is said that the only feasible ford is that
" 1sed by the Geological Survey party, just south of the center of
Long Lake. At that point a rifle was found with water only 8 feet
. deep in late June. The Chulitna is easily navigable for shallow-
~. draft power boats for many miles above Lake Clark, and there would
e probably be no serious difficulty in ascending it at least as far as
the Nikabuna Lakes. The Koksetna follows a peculiar-course, flow-
ing first north, then making an irregular curve to the southwest,
south;.and east, and finally reversing its direction to.a southwest.
trend where it joins the Chulitna. This unusual drainage pattern
is the result of the former severe glaciation of the area and the suc-
ceeding deposition of heavy accumulations of outwash gravel in
all the valleys near the ice margin. This scour and fill brought
about' many changes in the courses of the streams, and the present
Koksetna River has no doubt a quite different pattern from that
of the streams that drained this area in preglacial time. The pres-
eut basin contains many small lakes, some of whlch are of glncml
origin and some formed behind hea.ver dams.
The only other important tributary to Lake Chrk in ﬁus area is
~the Kijik River, which enters the lake from the northwest 17 miles
._below the head of the lake. The Kijik heads in rugged mountams,
W a.lthough the extreme head of its basin was not ‘mapped, its
' waters show that there are active glaciers at its. head. 'The
ass northeast of Ingersoll Lake that gives access to the. valley
thé Tlikekila (Big) River indicates that the upper. part of the
;. Kl}lkxﬁﬁm once drained to that stream but was diverted to the
. southwest: i)}g # great glacier that filled the Tlikakila- v&ﬂey

et gl
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Jl’:-hd@leadward tributaries of.the Malchatna River, including an

. unnasied stream just north of the Kijik River, the Little Mulchatna,

~the=Chilikedrotna, and the main head of the Mulchatns, with the
Telaquana River, a tributary of the Stony, drain the remainder of
thig area. All head at the face of or within the high mountains of
' tha Ahska Range and flow southwestward through broad gravel-
- Ileys The Chilikadrotna, the -Mulchatna, and the Tela-
qum in glmers and have large glacial lakes at the points
where th ey emerge from the range inta the foothill belt, . All these
lakas are impounded behind glacial moraines, and their waters are
tl;r cloudy with glacial silt. These streams vary. greatly in
volume. from time to time. All of them are ordinarily fordable on-
foot b§t after heavy rains they become so swollen that crossing even
on bor&back is hq,zurdous

e

"'-*,“ ' CLIMATE

EB Mhable records of temperature or rainfall are available for
thig jpaet of Alaska. The nearest points at which accurate weather:
observations are kept are on the wcopst of Cook Inlet and of Bristol -
Bay, and at these points the climate is obviously affected by the in-
fluencef the ocean waters and is unlike that of the interior region
here;unider discussien. In general, it miay-be said that the winters
are eold, with moderate snowfall; and the summers cool and rainy.
Bétween June 13 and September 11 1929, there were 45 days during
which rain fell in the places where the Geologwa.l Survey party hap-
pened to be, and on many other days there was low-lying fog or a
hesvilymvercast sky. A wide range imthe number of rainy days
may occur within short distances, however, and the year 1929 was
said (to:be unusually clear and fine on Iliamna Lake. Tt appears
that thede is much more rain in the areas of high mountains than in
the lowiamds to the west. Late spring and early summer weather is.
iil'oiy to be clearer than that of middle and late summer. Frost
" miy be éxpected in:the mountains in any month during the summer,
though along the shores of Lakes l'l.w.mna and Clark vegvetablea do
' well md summer froats are mfnaquém} ----- i

VEGETATION

‘I‘h@ aistnbutmn of timber within the region here described is
lai‘gefy Eeeermmbd 'by the altitude. In geneml the upper limit to
el U grow m‘hbout 2,000 feet, although in a few places scat~ -
may be found above thls altitude, and there are large .
‘2,000 feet that have little or no-timber. Figure 5 shows
in’thls region in which timber occurs. The gradiially de-

- creasmg’ “altitude of timber line southward along the A.laska Ranga el
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.is an anomaiy for which no entirely satisfactory explanation has yet
been advanced. Timber would naturally be expected to grow at
successively higher altitudes on these mountains southward from the
northern part of the range, near Mount Hayes, but this is not the case.
Along the range from the international boundary past Mount Me-
Kinley and as far southwestward as the basin of the Stony River

i =L

=

3 9 3 19 Mites

B‘:em b.~—Areas In which timber occurs in the Lake Clark-Mulchatna region

"""‘_thbar line lies at 2,500 to 3,000 feet above sea level, with scattered

trees and patches of timber at altitudes of 8,500 to almost 4,000 feet
Fiom the Stony River southward, however, the conditions for the
growth of trees become rapidly less favorable. The lowlands border-
ing the lowér part of Iliamna Lake have only scattered, small trees,

{. although they stand only 200 to 1000 feet above sea level. Still
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h!tﬁr south gmea of trees becomb-!tdm seattered and-the Ahsit*

‘Peninsula from Bacharof Lake southwsrd is timbérlods, e
_ Inthe Lake'Clark-Mulchatna region trees of #ufficient &ize to yield
.saw logs occur-aaly slong the shores'of Laks Clark and in the lower
valley: of the Chulitna River., The @emthonest -tree is the spruce,
‘whichdn places reaches a diameter of 18 irichés to'2 feet, but there are
only small aress of spruce of that size. Cottonwood trees as much
as 2 féet in diameter were seen in the lowlands berdarmg Lake Clark
and the Chulitna River. In the same areas birch trees g8 much as a
foot in diameter are to be found on well-drained slopes. * Elsewhere
in the region the timber consists mainly of small spruce trees thst.
are of value only for local uses.

The usual assemblage of brushy plants occurs throughout the tim- i
bered areas, including alders, willows, cranberry and currant bushes, |

- and various other shrubs, but in most places pack horses ¢can be taken
with only a moderste amount of trail cutting. Willows large enough
Hor tent poles and for the camp fire can be found in many. places for
considerable distances above the last timber, but the upper vsllﬁysaf

~the main tmbutanes of the Mulchatna Iack even brush suﬂiclent
mP“!S purposes,

Grass sufficient for forage for horses is fairly well dlstnbuted

: t‘hmughout the region, though it is necessary to have the question of

- foragein mind when choosing a camp site, as there are considerable
‘areas where grass is scanty or lacking. The most abundant grass isa
variety known as redtop, which in places grows luxuriantly, There is

- -also'some bunch grass and some vetch, which horses eat eagerly. All

“these kinds of forage plants will maintain horses in working condi-
tion during about four summer months, but after heavy frosts in the
fall most of them lose their nourishing qualities, and horses will lcrse

i wught:rapldly unless fed hay and grain. ;

The Lake Clark-Mulchatna region was the natural nngo of & mod-

erate nymber of caribou, but the natives keep-them reduced in num-
bersfor some distance back from the shores of Iliamna and Clark
* Lakes. A few dozen caribou were seen during thé susiiner of 1929.
There are a few mountain sheep in the hlgh country around the upper

end of Lake Clark, and probably also in the rough country at the.

(o1 %

- heads of the tributgries of the Mulchatna River. One band of sheep ,

was geen. near the head of Telaquana Lake.

- Bnth,}}lank and grizzly bears are present, and some of the grizaties
arelargk From the experience of the Geological Suryey parties dur-
ing. tha;years 1926 to 1929 in this general part of Alasks, bears are

—J,esa eomon in the: upper basins of the Llnlchntaa and Btony Bivers
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ﬂln Afarther north in the range. ‘Moose may. be found throughout
' this region, but are more nbnndnntmthevallaysofthanortham-
tributaries of the Mulchatna and in the Stony Basin than farther
south.

The fur-bearing animals that are most abundant in thls area are
bee.nr fox, otter, lynx, mink, and muskrat. - From time to time re-
ions are placed upon the trapping of beaver, and in the 1929-30
- peason mo trepping for them was permitted. As beaver are the most

* abundant and easily taken fur bearers of the region, restrictions on
beaver trapping have an important influence on the value of the
% ammpual catch of furs, and as most prospectors depend upon trapping
» &8 their main source of income restrictions on trapping are reflected
“Z:  in the:decreased miimber of prospectors in the country. -« '
e Small game animals and birds were notably scatce in the Liake
_ Clark-Mulchatna region in 1929, It is a well-recognized fact that in
wm of Adeska the abundance of rabbits and of ptarmigan varies’
. greatly from year to year, and the rabbits in particular seem to have
; iprele of six to eight years, during which from a small number they
m to astonishing numbers and then decline rapidly. The
ptarmigan similarly may be present in tremendous numbers in one
year and almost completely absent the next, As many of the carniv--
orous fur-bearing animals depend largely upon rabbits and ptarmi--
gah for their food supply, the abundance of the fur‘bearers dependa-
closely: ipon the presence or absence of these small animals. In 1929°
..  rabbits. were almoest completely absent in this region, not one being
"7 seendy asy member of the Geological Survey p&rty Ptarmigan and;
: Spruce grousa &lso' were scarce.

- This region as a whole is exceptionally well supplied with fish.
Lakes Iliamna and Clark and their larger tributaries being notable
spawning grounds for red salmon, which come up in the early sum-
mer in large numbers. This fish furnishes the maifi'item of food for

- the natives. These two lakes, as well as the many otliér: lakes of the
region, contain lake, rainbow, and dolly varden trout, whitefish, and .
pickerel, all in dnﬁmant abundance to form a reliable food supply and-
3 to make a paradise for the angler. The smaller streams of the region
"+ are also stocked “with trout and grayling, except in thobe upper
. reaches of the creeks that are obstructed by beaver dams,

ROUTES OF TRAVEL

cm_fl}w white men have visited the region between Lake Clark and
Bpony River that there are no established routes of travel in it.’
o Gedlogical Survey party in 1929 approached the region from

Iliamna Bay, between which and Iliamna Village, on the Iliamna .

B-lver 4 miles above the mouth of that stream, an old native trail.
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hns long existed.:: 'I‘lna trail has been: hlproved durmg recent gwm :
by the :Alaska Roasd Commission, and parts of it have been widened:
and graded to form a passable wagon road. Plans are under way to
continue this improvement, and it was expected that by the end of
1980 a light wagon: could be taken across the entire 12 miles of this
route from Cook Inlet to the navigable waters of the Iliamna Lake-
Kvichsk River drainage basin.. During 1929 a gasoline launch made
calls at.intervals of about two weeks at Iliamna Bay, landing mail,
perishable goods, and light freight, and a small pack train was oper-
ated between Ilismna Bay and Iliamna Village. From Iliamna
Village westward - practically all summer travel goes by boat and
winter travel by dog sled, so that only faint trails or none lead over-;
land. Pack horses; however, can be taken along the north shore of
Tliamng Lake at least as far west.as the foot of the Newhalen portage,
a4 Severson’s trading post, thonugh the trail is poor and travel slow.
In summer power launches are gble to ply between Hiamna Lake and
Bristol Bay by way of the Kvichak River, and most-of the supplies
for thisregion come in by that:route. A frading post. with a small-
stock of;goods is operated at Iliamna Village, and a larger trading: .
post, at which supplies of all kinds can be purchased, is maintained
on:the morth shore of Iliamna Lake sabout 4 miles northeast of the
month f the Newhalen River. From that point an old portage
, mllieﬁs northwestward to a point above the upper rapids of the
Newbalen, This portage trail is soft for a mile or so from INigmna-
Lgka buj; is hard and well worn beyond. From the head of this
o Newhalen River is navigable to Sixmile Lake:and Lake
Clark, and the Chulitna River, tributary to Lake Clark from the
westy umlso nanga.hle by small boats for many miles above its mouth.
There were in 1929 no work animals other than dogs in the region
exoept $he three or four horses used between Iliamna Bay and Iliamng
Villdge:: As a gomsequence all materials that pass back snd forth.
betweersIliamng Lake and Lake Clark are taken across the Newhaleri
portage:mostly on men’s backs, though in lesser part by dog sled in-
winter, . In this. way are carried all the supplies for the Indian vil-.
lage, of “Nondalton -and for the white trappers and prospectors on
Lake; Clark, including such heavy mmmala as. guol,lne and dried
salmeon.
North of Lake Clsrk the region is s almost devoid of weli—marked
trails. 'A faint Indian trail leads from Nondalton in a northwesterly .
-to a ford across the Chulitna River, and another dim trail
luas ortheastward from that village along. thq shore of Lake Cla.x'k. T
is tragl follows the lake beach much of the way but is plain across
most of, those plnm where rock cliffs along the lake shore make
besich tnvei mpogmble .
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4" wdn old Indian trail, known as the Telaquana trail, leaves the shoré

of Lake Clark at the site of an abandoned native village at the mouth
of the Kijik River and leads northward across several stream valleys
to Telaquana Lake, where there was formerly a native settlement.
This was a well-traveled native trail and ean be -followed without
difficulty for the first 20 miles or so, but in the basin of the Mulchatna

- RE¥er it is indistinct in many places. Although very steep where
“*- it ascends from'the valley of the Kijik River to the divide leading

into the Mulchatna Basin and somewhat marshy in a few places,
throughout most of its length it is entirely feasible and affords good
footing for horses.

With the exception of the primitive native trails described above,
there are no established routes of travel in this little-visited region.
Nevertheless the country is open and fairly free from brush and thick
timber, and exc¢ept in certain marshy areas in the stream valleys and
the'more rugged mountains of the main range a packtr'a.in can bé

ke ‘almost anywhere without more difficulty than is to be expected

i : POPULATION

Except for one white man on the north shore of Lake Clark, about

5 miles above the mouth of the Kijik River, there are no permanent
* inhabitants in the region described in this report. There were for,

merly: native villages at the foot of Telaquana Lake and at the mouth
of the Kijik River, and a few native houses along the north shore of
Lake Clark, But all of these are now abandoned. The nearest settle-
ment of any size is Nondalton, on the west shore of Sixmile Lake,
where some 60 or 80 natives and one white man live. There are per-

' haps half a dozen white men prospecting or trapping on Lake Clark.

Although most of the natives of this region have their homes at
Nondalton, many of them visit different parts of this region to trap
durmg the midwinter months and move to temporary fishing camps
in the summer; so that the inhabitants of the village are rarely all
present there at the same time.

On Tliamna Lake and on the lower Iliamna River there are about
a dozen white men and two native villa.ges. Iliamna Village, on
Iliamna River, 4 miles above its mouth, is inhabited by 60 or 70
natives of the Kenai tribe. Another ﬂlln.ge a few miles below the

mt:: of the Newhalen River is occupied by Aleuts. A herd of

500 reindeer has been maintained by the natives for many
ydam;les.r the south end of the Newhalen portage.

It w thus be seen that although the Iliamna-Lake Clark region

has been known to white men for many years and is fairly easy of

access both from Cogk Inlet and from Bristol Bay, its development..
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GENERAL OUTIINE

Tht nrell dxstnbntaon of the rocks of the Lake Chrk»Muldtm
;"monmshmanlnteemsofaraathsfwmohomh;yabeq
_ differentiated. Prior to the expedition upon which this report is
tqu’-thm region was unmapped and only partly explored, and
" except for a few scattered observations along the northwest shore of
~ Take Clark nothing was known of its geology. The expedition of
1929 n&empted only reconnaissance mapping. Of the 91 days spent
bnqeqn the arrival at Iliamna Bay in June and the return to thst
. Sop&mberéﬂdnysmreqmmdmgathnghmdfmmtha
: .; -work, so that only 51 days was available for actual mppmg
! p,\q,n” area, and during even that short field season
gre.tf! interfered with the work. A further handicap #g aﬁgm

& _mapping of geologic boundaries arose from the fact that’ tho

hiq mapping was carried on concurrently with the geologic ﬁnl(i
d a completed topographic map as a base for the geology
;;mlabie until several months gfter the end of the field sea-
As a consequence of these difficulties the geologic boundaries
WM on the mip are only approximate, but' they ropreamt the
rmatiofi’obtainable during the short season.
sologic units shown on Plate 2 include four rock roups and
omprising all the relatively young unconsoli materials,
units have been described in'reports on adjoitiing areas,
7 brief descriptions of their salient characteristics will be
ere, with references to the ‘more complete descriptions
published, .
“ T ldest rocks in this srea edmprise & group of volcuﬂmﬁlhla
: ﬂﬁtbwﬁeh are aagociated large quantities of sedisents; afl more or
" less m&morphmd, These rocks occupy the foothills ngrthwest of
Lake Clark and are present near the face of the Alaska Rq.ngs as far
~niorth &8 the basin of the Stony River, * The voleahic rocks inelude
andesite and basalt flows and large volumes of water-laid fragmental
‘voloani¢ materials' that may be included under the general term
“tufl,” “Interbeddéd with the tuff there is locally much sedlmenta.ry
materidl that was originally mud and impure ‘sand but is now"
' M and metamorphooed to form' a’hale, a.rgx]llte, and guya

volcwmbitnutenal 4nd sediments increasing in abuhdanoa toward the

. iuppo(- limit of the. group. The age of this undifferentigted group of
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rocks is somewhat uncertain, but it is here tentatively assigned
- mainly to the Lower Jurassic, though it may include materials as
young as Upper Jurassic or even Cretaceous. = -
Thesmsst younger rocks in this region consist of a series of argil-
hmﬂd graywackes, cut by numerous dikes and sills, but' containing
. -galg minor amounts of lava and tuff, that occurs west oi the Koksetna
! r-and in the vicinity of Telaquana Lake. These rocks lie along
_ thestrike of a similar series of rocks in the Stony Basin, from which
a fossil has been determined as probably of Upper Cretaceous age.
A third group, composed almost exclusively of lava flows and tuff of
andesitic, rhyolitic, and basaltic composition covers a considerable
- -area of the foothill region in the upper basin of the Chilikadrotna’
River. These rocks are locally faulted and mildly folded but in
general-are not greatly deformed and are obviously younger than the
Upper Cretaceous sediments. They are no doubt of Tertiary age,
though it is as yet impossible to determine to what part of the
Tertmry system they belong.
ranitic rocks form a prominent element in the Alaska Range from
“Tliamna Lake northward to and beyond Mount McKinley, being
present in bodies of large area and also in smaller outliers. In the
Y Lake Clark-Mulchatna region granitic rocks occur both es small out-
%" _ lers and as part of the larger masses that are present in the main
; -runge, though it happens that the region here covered lies a little
too. far west to include extensive areas of granite. Such an area
occurs, ‘however, not far east of this region, and studies in the
Tiamns-Lake Clark area and in the Chakachatna Basin, farther
north, indicate that much of the main range is composed of granitic
rock. Still farther north, in the Stony and Skwentna Basins, these
granites are found to cut Upper Cretaceous sediments, though they
are nowhere known to intrude Eocene sediments, and they are there-
fore thought to be of late Mesozoic age.
~ Unconsolidated materials of Pleistocene and Recent age are abun-
dantly present in this region and include conspicuous glacial moraiie
deposits, glacial outwash gravel, and the depesits of the presént
- streams. Almost the entire foothill belt was formerly buried by
4 glaciers that moved out from the high range and spread over the
lowlands. This area is characterized by wide gravel-floored valleys,
.~ whose filling, in part at least, has been derived from the outwash
“% left behind by the Pleistocene glaciers during their retreat. In many
~ places the gravel has been partly removed by the streams, and the
remiiants now occupy terraces at various heights above the present
flood plains. Active glaciers still exist in the rugged, unsurveyed
portion. of the range, and the draining streams carry miuch glacial
débris. Most-of the present glacial outwash, however; is trapped .=
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in the lakes that occur in. all the main valleys, and the waters of
these Jakes and of the streams that drain them, while slightly opaque,
nevertheless are much clearesthan glacial streams usually are.
The geologic sequence for.the region, so far as it has been deter-
mipegy is as follows: 3
Quaternary~Gravel, sand, and silt of present streams; voleanic
-ash; lake deposits of sand and silt; talus accumulations; peat amnd
impum organic deposits, or muck; soil and rock-disintegrttion prod-
ucts imyplace; terrace and bench gravel, in part of glaciofluvial origin;
moraine deposits of Wisconsin and pre-Wisconsin age.
.. Terdiary.—Andesite, rhyolite, and basaltic lavas and tuffs.
" 1 Mesgpoic—Granitic intrusive rocks, probably of late Upper
Cretagepus age; black shnle, argillite, slate, and graywacke cut by -
dikes and sills, probably in part of Upper Cretaceous age; slate,
argillite, graywacke, medium: basic to basic lavas, and !ragmental
volcanic material, in part water-laid, all more or less metamorphosed,
probably of Lower Jurassic and later age.

3 STRATIGRAPHY

“ Of the four rock groups in this region shown on Plate 2 one is in
'parl'. setlimentary but contains much lava and fragmental material,
one: in*‘ominmtly sedimentary, and one is composed entirely of Iava
ﬁiﬂ ffggmental volcanic material. All three of these groups, how-
ever, are stratified and presumahly in part water-laid, and therefore
they' octupy definite positions in the stratigraphic collmm. In this
discdsdion groups containing bedded layas and tuffs as well as the
ordinary sediments will be discussed in ordér of their age. The
fourth group consists of deep-seated intrusive rocks.

'MESQZOIC ROCKS

. Threg of the groups of hard rocks are believed to be of Mesozoic
age. , Beginning with the oldest, these are (1) an undifferentiated
complex consisting mainly of medium basic to basic lava and tuff but
contgining locally considerable amounts of sedimentary materials
and gome intrusive rocks; (2) a group consisting mainly of black
axgillite, slate, and graywacke, with minor amounts of intrusive
matexial; and (3) granitic intrusive rocks, which are present in this
regiop ghly in small areas but which farther east form a conspicuous
element. in the Alaska Range. All these rocks are cut by dikes and
sills, gome of which are probably of Mesozoic age, but some no doubt
ara tp be correlated with the Tertiary lavas. None of these rocks
have yielded fossils in the region here described, and in adjacent

+ regions fossils are se rare as to be of little aid in stratigraphic work.
It is only by correlation with similar rocks in other regions that the
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. age of these rock groups can be even tentatively determined. From
. ‘such unsatisfactory evidence it is believed that the lower complex
is in part; at least, of Lower Jurassic age; that the argillite, shale,
slate, and graywacke group is of Upper Cretaceous age; and that
the granites cut Upper Cretaceous rocks but do not cut the Tertiary
volﬂ:l rocks, -
" COMPLEX OF LAVAS, TUFFS, AND METAMORPHOSED SEDIMENTS

Character and distribwtion.—The oldest group of rocks in the
region here considered includes an undifferentiated complex of basic
to medium basic lava, tuff, and associated argillite, slate, and gray-

) wacke, all more or less metamorphosed. These rocks dominate in the
« - foothills immediately northwest of Lake Clark and extend north-
westward to the Koksetna River and the southernmost tributary of
the Chilikadrotna River. In the main range they occur near the'
western face of the mountains from Lake Clark northward to the
Mulchatna, north of which they are interrupted by granitic intrusive
| rpokE As only the front face of the main range has been surveyed in
tfna regmn, the areal distribution of the rocks of this group within
the range is not known. Martin and Katz® found the porphyry and
tuff of this group to give way toward the east to greenstone, slate,
chert, crystalline limestone, gneiss, and quartzite schist of probable
Paleozoic age, which are cut off on the east by granitic rocks. In the
- present investigation the Paleozoic rocks described by Martin and
Katz were not seen, though they may be present farther back in the
raiige. Apparently the western boundary of the main granitic core
of the range, which at the head of Lake Clark has a northeasterly’
trend, swings westward in the region here described and comes to the
face of the mountains near Telaquana Lake. It is thought likely
that the greater part of the region east of the area heré discussed and
west of the granitic core of the range is composed: of rocks of this
group of lava, tuff, and metamorphosed sediments. =~ -

In composition this rock group is composed of 'a-lower portion:
that consists almost exclusively of porphyritic lava dnd tuff and

P an upper portion that consists mainly of argillite, slate, graywacke,
and tuff, with minor amounts of lava. The lower lava and tuff por-
tion has been described rather fully by Martin and Katz™ and by’

', Smith,* and a brief review of its salient characteristics will suffice

“i'here. South of Lake Clark the igneous portion of this group in-

cludes rocks, commonly of porphyritic texture, that range in com--
postion from rocks containing quartz and alkali feldspar'to augite
nndesﬁes--and tuffs of similar composition, = All are more or less

¢ Martin, G. C., and Kats,, F. J., op. cit,, pL 11,
¥ Idem, pp. M
¥ 8mith, P, 8,, op. cit, pp. 104-112.
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metullorpheaeﬂ,@nd such alteration .products as calcite, chlorite,
secpndary- s @pidote, and iron oxides are commoni. Little op--
portunity; was.afforded for the study of these rocks immediately
northwest of the mpper end of Lake Clark, but in the hesdward trib-
utarigs. of the Chilikadrotna River rocks that are thonght to belong
to this group include olivine basalt porphyry, now much chlaritized
and qerpennmud andesite greenstone, also much altered and

Fa&en southwest, in the area drained by the eastern tributaries
of . the: Koksetns. Rwer, the :porphyry and lava are less abundant,
and the nocks consist mainly of clastic materials that range from
argillite and slate to tuffiin which most of the fragments are of
voleanic origin but which also contain some fragments of sedimentary:
rock and to gemywacke containing mainly normsl sedimentary ma-
terial; In composition the graywacke and tuff grade into one an-
other-in such a way that it is impossible to draw a sharp line of dis-
tumtm between them, and in the field it is impracticabletn make such
a: ion. Apparently during the deposition of thestbeds them
were times of little volcanic activity during which normal sediment
tation-took place, but at other times voleanic activity yielded con-
siderable fragmental material that was intermingled and deposited
with the clastic detritus and so built water-laid beds containing va-
riabla{proportions of fragments of igneous origin. The eastern
besin of the Koksetna River was apparently so far removed from
the;areas of voleanic activity that relatively little volcanic material
fell thgre, but farther east and northeast volcanic mntadﬂs gmatly
preponderate.

The-beds of this group have suﬁerad conmdembly from regxonﬂ
metangorphism. The lava and tuff are much altered and full of
seogndary minerale. The sediments are faulted, folded, and meta~
morphesed, the mudstone having become hard argillite and in places
even slate and the graywacke and tuff having been cemented with
secondary silica tq form hard, impure quartzitic beds. TLecally the
group eontains some black or gray chert. In general the bedding
stands at rather high angles, and.locally care must be exercised to
avoid confusing the slaty cleavage with the true bedding, which is
obscurs,

On Plate 2 on.l.y a few granitic bodies are mapped as cutting the
rocks of this group, but dikes and sills intruding them are common: =
and na.doubt more detailed work will outline other granitic areas sl\
suficient size to beshown on s map of this scale. -

No seliable estimate can be made of the thickness of ﬂnsﬁ!mp
Northwest-of Lake Clark mountains 4,000 feet or more in height are

~ composed entirely of these rocks, and although it is recognized that

~ faulting and folding have been active and in places may.-have made
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= the section appear thicker than it normally is, nevertheless it is diffi-
;¢ cult to imagine that less than 4,000 to 5,000 feet of beds are involved

f&:-*f

in the group: The thickness certamly varies greatly from place to
place,. hmnmr, for it depends to a considerable degree upon the
amoun}.of igneous material present, and individual lava flows vary
fiky in thickness from place to place.

and.correlation—No information was obtained in ths region

‘that warrants & precise definition of the age of this rock group. No
" fossils have been found in it, and its npproxlmate age can be deter-

mined only by correlation thh similar rocks in neighboring areas,
where the age relations are more definite. Thus Martin ® suggests

_that the volcanic rocks of this group near Iliamna and Clark Lakes
iy ~may possibly be correlated with beds at Seldovia that have similar

lithology and sequence and that have been assigned to the Lower
Juragsic. Similarly the writer 1° considers the lava and tuff to be
correlative with similar rocks observed in the Stony, Chakachatna,

¢! and Skwentna Basins that he tentatively assigned to.the Lower

Certainly the volcanic rocks in those regions underlie

T ppm' Cretaceous shale, and the evidence given for their assignment

to the Lower Jurassic seems fairly conclusive. The slate-argillite-
graywacke-tuff portion of this group appears to overlie the domi-

i ./ nantly voleanic portion and therefore to be younger. It also appears
~ to underlie the shale-argillite-graywacke group west of the Koksetna,

and,.#s will be shown, that group is probably, in part at least, of
Uppnr (Cretaceous age. This entire group of sedimentary and vol-
eanic rocks. therefore appears to occupy the interval between the
Triassic and the Upper Cretaceous and to be in part Lower Jurassic.
Some of the upper sedimentary beds may be as young as Upper
Jurassic or possibly even Lower Cretaceous.

: . ARGILLITE, SHALE, SLATE, AND GRAYWAOKE GROUP

(i Bum and character—~West of the Koksetna River and in

I ﬂwviaihity of Telaquana Lake there are areas in which the prevail-

ing bedrock is composed mainly of metamorphosed sediments that
were originally laid down as mud and impure sand but have now
been consolidated to form argillite, shale, and graywacke, and these

‘rocks have locally been further altered through faulting and folding

to form slate. The areas of this formation, as shown on Plate 2,

“.are widely separated, but it is likely that the sediments are fairly

continuous from those localities through the region to the west of

_®Martis; G. C., and Kats, F. I., op. cit., pp. 58-59,
 Capp#; 8. B., The Chakachamna-Stony reglom, Alaska: U. 8. Geol. Burvey Bull. 813,
pp. 111-118, 1080 ; The Mount Spurr region, Alaska: U. 8. Geol. Burvey Bull. 810, pp.

. 156-160, 1929; The Bkwentna reglon, Alaska: U, 8. Geol. Survey Bull. 707, pp. 82-86, ..-;_"" ;i
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that in which geologic observations have 'been made.  Smith in-a
traverse from Lake Clark to the Kuskokwim, found shale and sand-
stoneof this group to be the dominant rocks from the Chulitna
Rivernorthward to and beyond the Hoholitna and eastward nearly
to Whitefish Lake, and there is reason to believe that these rocks
predominate from Smith’s route eastward to the area here mnder
discussion. Still:farther north, in the basin of the Stony River; a
continnation of this rock group has been traced to the head of the
Smy.

The isolated mountain mass lying west of the Koksetna River nnd
between it and the Mulchatna and the Chilikadrotna is composed
entirely of sediments of this group, cut by minor amounts of in-
trusive rocks of various sorts. The eastern flank of these mountaing
was traversed by P. S. Smith, who describes the rocks rathér fully
under the designation “ Memzmc shales south of the Kuskolwim,”
so thak only a brief descnptlon will be given here. The rocks con-
sist- ofia monotonous succession of dark shale or argillite and impure
sandstone or graywacke, the relative amounts of these two types- of
sediment varying from place to place. Loca].ly the shale and argil
lite predominate, and little graywacke is present. KElsewhere the
graywacke is mueh more abundant than the mudstones. '’ -

Both argillite and graywacke locally show the effects of contact
metamibrphism in the neighborhood of bodies of intrusive rocks,
with the formation of secondary mica and other contact minerals
such as chiastolite, cordierite, and andalusite. Locally, too, the sedi-
ments-have suffered from dynamic metamorphism also, and pro-
nounced schistosity and slaty cleavage have been deveioped In
genersal, however, the sediments are mederatély altered shale, argil-
lite, and graywacke.

The sediments exhibit & wide variation in structure. West of
the Koksetna River the prevailing strike of the bedding is east-
northesst, with generally steep dips both northwest and seutheast.
Near Telaquana Lake the sediments have been much sheared, faulted,”
and crampled ; the folds trend nearly east, and the prevailing dips
are abput 50° 8. Still farther north, in the upper part of the Stony
Basin, the beds strike nearly north, dip steeply, and are highly
schistose. In many places both coarse and fine sediments of this
group: contain scattered cubes of secondary pyrite and on mthsr )
ing take on a conspicuous rusty color.

Age and correlation—No fossils have been found in this grou p-
of gediments in the region here described, nor did Smith find fos-
sils_ 1m,h13 traverse over these sediments between Lake . Clark and
the Hobohtnn River. By correlation ‘and by inference Smith con-

u Smmt, P. 8, op. cit,, pp. 68-72,
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- cluded that. these rocks were of Mesozoic age and that in part they
- were to'besssigned to the Middle Jurassic, though he suggested that
some beds might be younger and some older than that. In 1928 the
writer found a fossil invertebrate in the basin of the Stony River,
in bedsxthat are lithologically like those here described and that
tly along the strike of this group and only 10 or 15 miles
" ust of the area of these rocks at Telaquana Lake. That fossil
W41 -wa.a determined to be an /noceramus of Cretaceous, probably Upper
Cretaceous age. Still farther north, in the basin of the Skwentna
River, the writer had earlier found in similar beds a fossil leaf that
was ‘identified .as of Upper Cretaceous or Tertiary age. As the
- gontaining rocks were much older in appearance than any known
~ 'Tertiary. beds in this part of Alaska the plant was assumed to be
Upper: Cretaceous. That determination, supported by the fodsil
from the Stony Basin, seems sufficiently definite to warrant the
conclusion that at least a large part of the arglhm-sha.la-slste-gmy-
. wacke group -on the west side of the Alaska Range, between Lake
. ';’ Clewk .and the South Fork of the Kuskokwim River, is of Upper
Cretageous age. Neither of the fossils upon which this détermina-
tion is based was found at the top or at the bottom of this group
of beds, and as the group is several thousand feet thick it is entirely
possible that some beds older and some younger than Upper Cre-
taceous may be included. The known Tertiary rocks of this part
of Alaska, however, are different in lithology and are younger in
general appearance than the rocks of this group, and the writer
considers it doubtful that any of this group is younger than Upper
Cretaceous. On the other hand, it appears quite likely that some
Jurassic beds are included in it.

” TERTIARY VOLCANIC BOCKS

QMMM and character—A considerable area in the upper
basin ‘of the Chilikadrotna River is occupied by lava and tuff that
are younger than any of the Mesozoic rocks described above. These
rocks occur mainly in the foothills and in general form rounded
hills or mountains that rise 1,000 to 2,500 feet above the bordering
valleys, though just south of the large lakes in the upper reaches of
the Chilikadrotna, where the foothills merge into the main range,
| méuntains of these lavas rise 3,000 feet above the lakes. Rocks of
Gﬁ’iomshan have been noted by Martin and Katz ** on the south-
east @hdre of Lake Clark and on Chulitna Bay, and by Smith ** on
the midlintains immediately west of Sixmile Lake. In none of those
places does this lava occupy continuous areas of more than a few

4 ¥ Martin, G. C,, and Eatz, F. J,, op. cit, p, 76.
2 -u'amithl P. B., op. dt., PP 122-127.
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square miles: In the upper basin of the Chilikadretna, however,
there is an area of over 200 square miles that is ovelpied almost
“exclusively by these rocks, though they. are owrlammd ‘eoncealed
anymwnsohdnted surface deposits. i

This voleanic group is composed of lave and tuff dfihm ‘con-
trnsting appearance and composition. The predominant rocks're:
in oglor from white through cream-colored to- pink, ved; and brdH :
and -consist of rhyolite and andesite flows and tuffs, inll
conspicuous are certain areas of nearly white rocks that in the field
appear to be well-laminated volcanic glass but under the microscope
prove to be very fine grained rhyolite tuff, probably derived from
the eansohdahon of beds of volcanic ash. Elsewhere black obsidian
oocurs. Associated with these acidic volcanic materials are almost
equally conspicuous black diabase and basalt flows, some showing
columnar structure. In general the basaltic flows appear to occur
near the upper part of the series, though in places basalt flows were

seen overlain by several hundred feet of the more acidie lavas.

Structure and thickness—~As a rule the Tertiary lavas Jis aere’ -

nearly horizontal and are less deformed than any of the other hard
mnlmof the region. In the outlymg foothills they show little fold-
ing or tilting, though nearer the main range mild folding and both
normal and thrust faults of considerable dmplammant were ob-
served. Their freedom from metamorphism is also appsrent in-the
thin sections, which show the rocks to be fairly fresh and unaltered.
In: ayeas where these rocks lie nearly horizontal and ‘there is no
evidence of duplication by folding or faulting the series is certainly
2,000.to 2,500 feet in thickness, with a pomblommmnm of 3,000
feet.

Age and correlation—No close age assignment for this group of
volcanic rocks is possible at present. They carry no fossils, overlie
unconiormably the older Lower Jurassic (%) group of velcgnic wnd
sedimentary rocks, and are themselves overlain only: h;;ﬂum
and Kecent uncopsolidated materials. Martin* assigns the basalt
flows and tuff of Iliamna Lake and east of Lake Clark to the late
Tertiary, his conclusion being based in part on some poorly pre-
gerved fossils of probable Tertiary age that he found in sandstone
underlying the basalt on Iliamna Bay. Martin, however, separated

the basalt of this group from the more acidic associated lava and -

tuff, considering that the andesite and rhyolite belonged to the
of Imver Jurassic volcanic rocks and the basalt to be Terti

Smith'* later found rhyolite, overlain by basalt, lying uncopferm-
ably @n older, much decomposed andesite, and mcogmmd the fact

nmac and Kats, F. J., op. cit., p. 82.
#Emith, P, 8., op, cit., pp. 125-126.
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it the younger group of lavas comprises both acidic and basic
"fiows and guffs.  Observations in the Lake Clark-Mulchatna region
3 npportemw taken by Smith, for these basaltic lavas were found
begidad -with more acidic ﬂows though 'in general the basaltic

re near the top of the series. Smith accepted the asmgn
€ these lavas to the Tertiary. This age determination is
sgthened by the later evidence as to the Upper Cretaceous age

g !mt leut a part of the argillite-shale-slate-graywacke group west
of the Koksstna River, for those sediments are certainly older than
this group of lavas. As the lavas are younger than part of the
IUpper Cretaceous rocks and older than Pleistocene, they fall some-
«m in the late part of Upper Cretaceous time or in the Tertiary,
“but no more sccurate assignment is possible from the evidence now
at hand. . It is suggested that they may be the surface, effusive phase
of the granite intrusions, but that seems hardly likely, for the lavas
amp little deformed, whereas the granites and the sediments they
] . mlch deformed and appear to be older than the lavas.

i 1“ ' INTRUSIVE BOCKS
Grnnrtin rocks form an abundant element in the Alaska Range
. from its south end, south of Iliamna Lake, northward to and beyond
| “Mount McKinley, and in those areas that have been mapped much of
igher and more rugged portion of the range is carved from
. grai materials* Within the area here described, however,
| gm.in rocks occur in less abundance. In the basin of the Koksetna
2 ﬁ"h\r gn:niho outliers occur, but in the upper Mulchatns and
- Basins  the main granitic mass of the range projects
“farther west and actuslly reaches the face of the range. On Plate 2
i 'gnmtm rocks are shown as having no very broad distribution, but
5= | s!‘mul& be remembered that not far east of the area mapped the
range is predomiinantly granitic, the contact between the granitic
rocks snd ‘the Mesozoic lavas and sediments stretching through
_- mimruyad country from the head of Lake Clark to the face of the
.. range at Telaquana Lake. No doubt the proportion of granular
intrusive rocks to lavas and sediments would have been found to be
. muckidarger if the mapping had been extended to the extreme head-
ﬁu -waters of the Mulchatna and Telaquana Rivers,
& ;?;‘v”v'n“l‘he rocks here described under the inclusive term “ granitic rocks
& eonmdzrable variety of coarsely crystalline, deep-seated

"&qml. l. R., The Chakachamna-Stony reglon, Alaska: U. B. Geol. Sarvey Bull. 818,

A pp. 109-110, 1930; The Mount Spurr reglon, Alaska: U. 8, Geol. Burvey Bull 810, pp.
of +  140-173,71939; The Skwentna region, Alaska: U. B. Geol. Burvey Bull. 797, pp. 67-98,
e 1920 ; The Yentna district, Alaska: U. 8. Geol. Burvey Bull 534, p. 75, 1918. Brooks,
< A. H., mumtmmmm.mn U. B. Geol. Burvey Prof. Paper 70, p. 284,
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intrusive materials, of varying color, texture; ands composition:
Grq colors predominate, though pink grenite is présent, and the -
range is complete from nearly white rocks with almost no ferro- =
magnesian minerals to black hornblende rocks that have little quartz
and feldspar. In some localities true granite prevails; elsewhere
quartz diorite and diorite predominate. The outlying masses itv:the
basin of the Koksetna River are less coarsely crystallized tham the
typical granite of the main range and might properly be termed
gragite porphyry.

The age of at least part of the granitic intrusive rodm ui this
region can be assigned within certain limits, though the evidence; is
not so conclusive as could be desired, Martin and Katz %'
same-of the granites on the shores of Cook Inlet rather definitely Ié &
later:than Triassic and earlier than Upper Jurassic:and congidered
theny as, in partiat least, of Lower Jurassic age.  In the region north
of Lake Clark the granitic rocks in the Koksetna Basinieertainly cut
tuffs pnd sediments that are believed to be in part of Lowep:Javaskic

age and possibly in part younger. So far as known they do not-eut..-

the lavas and tuffs that are thought to be of Tertiary age. In the
Chnhchamna-Stony region, adjoining this area on the north, and
in the upper Skwentna Basin, still farther northeast, the writer found
granite cutting argillite and shale that carry Upper Cretaceous fos-
sils. “The granite has nowhere in the range been found to mtm&u
the Eocene coal-bearing formation. From these facts it may be
amad‘ that at least part of the granitic rocks of the Alaska
n;'young as Upper Cretaceous and are probably older than t.he
pairt ‘)‘! the Eocene represented by the coal-bearing beds of that age.

[" QUATERNARY DEPOSITS AND HISTORY

Preglacial conditions.—The youngest hard rocks in the Lake Clark-
Mulchatna region are the Tertiary volcanic materials in the Mul.
chstng. Basin.  The part of Tertiary time represented by these ml-
canic Tocks is not known, but the lavas and tuffs were prebably laid
down as terrestrial deposits, and so far as the sedimentary record
shows this region finally emerged from the sea at the end of Upper
Cretaceous time and has remained a land area ever since. The end
of the Mesozoic era was here marked by pronounced folding, faulting,
and warping of the preexisting rocks, and after the Tertiary volegpic: .
rocks were laid down there was atﬂl some regional metamorphism;
which_also involved folding and faulting, though these movementa
wene less severe than those at the end of the Mesozoic.

During all of Tertiary time, therefore, this region was .atpoaui to

erosion by streams and by all the agencies that are at work upon ..

" 15790
1 Martin, G. C., and Kate, F. J., op. cit., pp. T6-1T. P



- THE LAKE CLARK-MULCHATNA REGION 149

: mo:ed land surfaces. Mature drainage patterns were developed
_-¥pon it, and mature stream valleys were carved. It is believed that
the end of the Tertiary penod the mountains had approximately
their present: velief and the rivers followed much the same courses
that thég do to-day. The general aspect of the country, however,
mugkRisve been quite different from that we now see. The mountain
:_.m,-&eveloped mainly by stream erosion, were less rugged than
b present, the valley walls in the high mountains were less steep,
and the stream gradients from the valley heads to the great lowlands
on the west were more uniform than they now are. The widespread
mantle of unconsolidated gravel and of glacial deposits, now so
_ comspicnous in the foothills, was absent, as were the many lakes

*. ' 'that form so striking a feature of the present landscape.

Glacial epoch—Neither the beginning nor the end of the glacial
epoch is:so sharply defined in Alaska as it is in the lower latitudes
in the United States. The high mountains of Alaska to-day nourish

: wmus glaciers, and it is likely that this was true also in Tertiary
- »+fimast Wbus the higher valleys in this part of the Alaska Range
Tave prohably been contmuousﬁy glaciated for a very long period,
perhaps since some time in the Tertiary. At the beginning of Pleis-

. tocene time, however, there came a gradual change in climate,
" with & decreasing mean annual temperature, so that the existing
- glaciers grew in size, and in many valley heads that had been pre-
viously: free of glaciers snow and ice accumulated year by year to
form ice tongues. These separate valley-head glaciers slowly grew
larger and longer; pushed down their separate troughs to join in

the main stream valleys, and ultimately stretched down to the west-

- ward beyond the mountain front and far out onto the lowland,
+there to. coalesce with ice streams from adjoining mountain basins.

In this way all the mountain valleys became filled with ice, so that

o+ ot the times of maximum glaciation only the higher ridges and
_ peaks projected above the surface of the glaciers. Each mountain
valley sent its ice flood out onto the lowland, and these streams,
coslescing in the lowlands, formed a piedmont glacier that filled the

~~ valleys in the foothill belt and surmounted most of the isolated
+  groups of hills there. On the shale-graywacke hill west of the
.. Koksetna River the glacial ice stood up to an altitude: well over
;3000 feet. In the upper Mulchatna Basin practically all the lava

g below 4,000 feet were surmounted by ice, and the surfaces of
streams in the Telaquana, Mulchatna, and Chilikadrotna

‘alieyw stood at a height of about 4,000 feet at the points where they

emergie bom the main range into the more open valleys of the
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The western:margins of these glaciers, at the time of their‘*ﬁ
great development, lay west of the region here described. Smith#¥_
has sutlined ‘approximately the outer margins of the: glaciers that'"
movwad westward from the Alaska Range into the Mul¢hatas, Hoho-
litna; and Stomy Basins during the last great ice advanee and shows
that:they meved well down into the Mulchatna Valley andidhat a
lobe pushed down some 15 or 20 miles beyond Whitefish Lale o
the Hoholitna Valley and down the Stony to a point within about:

40 miles of the mouth of that stream. This distribution corresponds
closely with what could have been predicted from observations made

on the height reached by the ice a.long the flanks of the main range.

At the south border of this region the ice that moved southwest. .
ward along the great valley now occupied by Lake Clark was mows 1
ing into an open lowland country that included the broad flat basin

of the Chulitna River and the great lowland of lower Iliamuna: Lake.

In these lowlands the mountain glaciers could expand laterally, and

the surface of the ice became correspondingly lower, so that at the
mouth of the Nondalton River the glacier was only Mﬁ'- 3
feet thick.” s

Glacial erosion and deposits—The influence of the Plelstocme
glaciers upen the topography of this region was tremendous.  By.
the abrading action of enormous masses of moving ice, shod ‘with in-
numerable rock: fragments, the loose materials upon the surfsee
were Tapidly removed, and later the bedrock itself was worn down.
in places to great depths. Within the narrow valleys in the-moun-
tains;the ice was deepest, its movement was most-rapid, and its
power to deepen and widen its t:roughs was greatest.. Ay s result,
egch. ‘mountain wvalley now carries tonspicuons: evidemees -of the
former presence of great glaciers, such as steep headward cirques,
clifflike side walls, broad, troughlike valleys free from projecting:
spurs and ndgu, nnd glacial lakes. The processes of gll.cnl seroiion-.
are still active in those valleys which harbor glaciers to-day, ¢ 3

Bayond the face of the mountains, in the piedmont ares, the resulﬁa'
of past glaciation are equally striking, though different.. There-the
ice oould expand laterally as the valleys widened, its thickness and
its rapidity of movement decreased, and although pro]actmg ridges
and hills over which it passed were attacked by ice’erosion, the
glaciers could deposit in this area of more sluggish movement much . -
of the material picked up above. Thus in the high mountains ghess "~
action of the glaciers was mainly erosive, but within the foothills'
and in the lowlands to the west the glaciers modified the appem ;-
of the:country mainly by deposition. The most conspicuousiaf the
accuniilations of ice-deposited débris are the great lateral ‘meraines

 Bmjth, P, 8., op. cit., pp. 8594,
» Martin, @. (.. and Eats, ¥, I., op. eit., pp. 82-88.
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iborder the north side of the valley of the Chilikadrotna and
'sides ‘of ‘the Mulchatna and Telaquana Valleys at the places
‘where thtiees streams emerge from the mountains. The surface of
the mowﬁﬁh of the Chilikadrotna, at the point where it abuts
yemountain face, stands 2,000 feet above the valley floor,
fan altitude of 4,000 feet, but descends rapidly toward the
8o that 7 miles west of the mountain face it has an
itude of only about 2,100 feet and is only 300 feet above the
‘ivalley floor. Similarly, on both sides of the large lake in the upper
... Mulchatna Basin lateral moraine ridges rise to altitudes of 4,000
foet. at: the mountain face some 1,500 feet above the surface of the
dake. Telaquana Lake is likewise flanked on the north and south
~by great; lateral moraine ridges that at their highest points stand
8,600 to 3,800 feet above sea level, or 2,400 to 2,600 feet above the
lake ‘sirface.. Some of these moraine ridges certainly oconsist of a
thick veneer of glacial débris over a preexisting rock spur, and pos-
- :dibdy all of them are so constituted. Nevertheless, postglacial gulches
in éome of these lateral moraines show that in places the morainal
“fmltarml is at least several hundred feet thick,
‘Between the north lateral moraine on the Mulchatna and the south
- lateral moraine on the Telaquana there is an area some 6 or 7 miles
wide and 10 miles or more long that bas mild relief and comprises
£ s high:rolling plain. It appears to be composed entirely of gravel
. ~depasite‘and is probably an outwash plain which, during the early
< .ptages of retreat of the last great glaciers, formed a basin between
. two large glaciers, from each of which heavily loaded streams dis-
... charged gravel into this basin.

. -+ charaeteristic feature of the foothill belt in this region and of
tthe hill-dotted lowland to the west consists of the wide gravel-floored
walleys with their many lakes and generally low gradients. All these
valleys were occupied by, ice during the last great ice advance, and
'during the retreat of the glaciers they were aggraded by great quan-

tities of glacial outwash gravel, sand, and silt. In places the present
streams have cut through this filling to the underlying bedrock, but
‘., in general they flow over a gravel fill and are flanked by gravel ter-
- _races, In all likelihood the outwash gravel extends westward down
sithe Mulchatna, Hoholitna, and Stony Valleys beyond the border
sched by the-ice during its farthest westward stand.
sresult: of the extensive aggradation of the lowland valleys of
on ‘and of glacial erosion in the more mountainous areas,
ges in drainage have resulted during and since glacial
Thus 1-,119 upper Koksetna probably once drained into the
hilikadpotnik Quite possibly the present Lake Clark Basin had its
glacial qnﬂﬁt to.the Mulchatna by way of the Chulitna Valley. -
_prasent. head of the Mulchatna might well have flowed into the
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Chilikadrotna at the low pass 8 milas southwest of the lake. Without
muéh doubt College Creek and Ingersoll Lake formerly drained east-
ward through a low pass to the Tlikakila (Big) River, and many
other drainage changes, small and large, resulted firom the occu-
pah:y of this region by glacial ice. Most of the lakes owe their
origin either to glacial erosion or to damming by glacial deposits,
or both, though many small lakes and ponds have been- im
behind beaver dams. Ly

Qider glasiation—1It has long been known that throughont the

northern United States there were repeated advances and withdraw-
alsiof glacial ice during the Pleistocene epoch, each advance being
separated from: the others by a long interval during which thé ice
melted back and a milder climate prevailed. Information is grad-
ually accumulating to show that Alaska also has been the scene of
repeated glaciations during Pleistocene time. At several places
glacial deposits have been observed which either underlie the débris
lefé by the last great glaciers or which in stage of oxidation, weath-
ering, or induration indicate plainly that they are much-older than
the materials left during the last great glacial stage. A deposit of
this' type was observed in the upper basin' of the Chilikadrotna
River, about 2 miles north of the outlet of the lower of the two large
lake$, where there is an exposure of rounded and subangular boul-
ders and pebbles and of fragments of a wide variety of rocks, em-
bedded in a clayey matrix. Boulders, pebbles, and rock fragments
are'somewhat decayed, and their original surfaces mre lost. ‘No
strige were found, but few pebbles ‘were sound enough to have re-
tained striae, even if they had once been present. The matrixand the
incladed rocks are oxidized to a comspicuous reddish eolor, in on-

‘tragt to the blue color and unoxidized and undecayed character-of -

the imore recent till by which this deposit is overlain. The: fresh
‘ovenlying till is a part of the lateral moraine left by the ive during
thedlast great ice ndvnnce, in Wisconsin time. Theoxidized and
decemposed till beneath is believed to be morainal material left: by
the ice during ‘a pre-Wisconsin stage of the Pleistocene. There is
teo little information at hand to justify the correlation of this older
glacial deposit with any particular stage of Pleistocene glaciation.

Present stream gravel—The deposits of the present streams, which .

on Plate 2 are included in a single pattern with the other unconsoli-
dated deposits of the region, are of rather scanty development ir.the
ares here described. In most parts of the Alaska Ranga the streams
that head in the high mountains, especially those that rise urﬁowra
haveibroad flats built up of the detritus received from:thé gl-mers
or epoded from the steeply sloping mountain basins. T raglon here

d.lscumed mdudes only the outer face of the main: Mge. Fa.rther- '

5.‘ &i

e,:;-,-,\:f.".

Y



ol ' THE LAKE CLARK-MULCHATNA REGION 153

.”pt.mi.ny of the streams have extensive gravel flats and wide flood
ains. | As it happens, most of these streams have large lakes in
ir bmnsﬁ the points where the valleys pass from high mountains
thill -belt. This is true of the Telaqu:ms, Mulchatna, and
ggotna Rivers, and Ingersoll Lake lies in the mountain valley
ik River. Above these lakes the rivers are characterized
b d outwash trains of gravel through which the streams flow
3 .many branching channels. The lakes, however, act as tmps
- In which the streams drop all of their heavy débris, and the rivers
that drain the lakes, while somewhat cloudy with fine glacial silt,
nevertheless carry little gravel and sand. As a consequence they
_have developed only narrow flood plains and flow in single, well-
.= defined channels through the lowlands. They are only moderately
. swift,.and on most of them places at which horses can ford can be
~ found in normal stages of water. It is not known whether or not
the Telaquana River is fordable below the lake. In fairly high
- stages the Kijik River is said to be a dangerous stream to cross, even
""ﬁh‘im, but in July and August, 1929, an easy ford was found
% ghort distance below the point where tha Telaguana trail meets
the river.
: Volcanio ash—At several places within this area, as throughout
~ . the region from Lake Clark northward to the Skwentna River,
there is a layer of volcanic ash just beneath the turf. The ash ranges
from a few inches to several feet in thickness, and apparently was
scattered by an eruption from some volcanic vent that cast ashes
over an area of many thousands of square miles in the southern por-
- tion of the Alaska Range. In the Mount Spurr region* ash, ap-
... parently from this same fall, attained 6 feet in thickness, and in the
- .Skwentna region ** the depoent. was from an inch or so to more than
8 feet thick. In general the ash is thickest in the 1eg10n around
Mount, Spurr, a volcanic mountain that still shows signs of mild
activity. It therefore seems probable that this mountain was the
vent from which the ash was ejected. Mature spruce trees growing
on top of the ash indicate that it fell at least 100 or 200 years ago.

W _ MINERAL RESOURCES

#54. 'The Lake Clark-Mulchatna region has been so little visited by
¥ 4 men and is still so incompletely prospected that no fair judg-
s to its mineral resources can yet be made. Mining ﬁns been
i 'to small gold placer-mining operations on some of the

‘&pﬁg{.ﬂ. RB., The Mount Spurr reglon, Alaska: U. 8. Geol. Burvey Ball. 810. pp.
.+ 187-168, 1B20,

= Capps, 8. B., The Skwentna reglon, Alaska : U, B. Geol. Burvey Bull. 797, pp. 85-96,
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 tribwtaries of Lake Clark. The most ambiticas: s‘bhupt.to avelep
- the gold placer:deposits on any one ‘stream $ook: pléee in 1910 feL
1912ion a creek locally known as Portage Creek, whith flows into’~
YLake Clark from the northwest. some 10 ‘miles northeast of the
mouth of the Kijik River. A number of men worked for three
summers on the lower four claims on that stream, and it is ¥ported
thatithe total value of the gold recovered was about $2,000. Heg-
ultory mining has been done at a few other localities near Ik
Clark, but the results were dlsooumgmg, and in 1929 Do plaedr
mining was in progress in this region.

TIt'is reported that a small gold-placer stampede book place: about
1912°to what was then kmown as “the Stony River country.” The
focas of interest was at the canyon of Bonanza Creek, & tributhry'of:
the Mulchatna that flows westward from the foothills that'Lie west
of the part of the Chilikadrotna Basin shown on the plate, some
distance west of the region here under discussion. ' Some gold plmer
prospects were found, but only a few dolars’ worth"auf ' v
recovered. It is said that there is some ground on b h&

PEERY

that might be profitably worked if the region were less: re-rno'bo
the oest of hauling in supplies and equipment not prohibitive:

In: the région between Lake Clark and Iliamna Lake ‘there are
repotted to beséveral gold and copper prospects that show ‘consider-
able #iineralization. These prospects ocour in rocks similar to ‘those’
that have been mapped in the present investigation. This oceuxrerice
mstl%a fact that many areas near the contacts of granitic rocks with
sedizents, especially those of the smaller granite masses, are gites of
mineral deposits give some hope that further prospecting, will ‘restitt
in: the discovery of valuable lode deposits in this region. The out-
loek for the finding of profitable gold placer deposits in this region is:
less promising, though possibly small areas of workable ground
oceur there. The severe glacial erosion within the high mountains
is likely to have removed any extensive preglacial sceummlations of
placer gold that may have existed, and the thick deposits of gravel
in-the valleys in the foothill belt make it dificalt to: sink to bedrock
and so determine whether or not paying ground is present.

‘As for nonmetallic mineral deposltz of valde, little can be said.
No coal-bearing peds are known in this region and there is probably
no coal here. ore is also no likelihood that.the rock formatlmq 8-
here mpreae.ntad are oil bearing. Certainly the granite and g7
igneogs rocks offer no hope, and the Mesozoic sediments are so r
metamorphosed and so lacking in organic material that, m_f
thutﬁny contain oil pools is remote. .




s1.. MINING IN THE CIRCLE DISTRICT

By J. B. Mermix, Jr.

INTRODUCTION

'*" 'The term “ Circle district,” as now used, includes not only the head-

water tributaries of Crooked, Birch, and Preacher Creeks but also

Coal, Woodchopper, and other near-by gold-bearing streams that

drain directly into the Yukon River. The latter creeks, however,

‘have not been visited by the writer since 1925, and the present report

aly entirely with the tributaries of Cmcked and Birch Creeks, or
at was formerly known as the Birch Creek district.

Duting the summer of 1929 the writer was engaged in geologic in-
vestigations in the region north and northwest of the Circle district
and terminated his field work at Circle. As no report on this district
had been issued by the Geological Survey for a number of years, the
opportunity was utilized for making an examination of the mining
properties then in operation. This report is therefore intended as an
outline of the progress of mining in the Circle district in 1929,

Circle, which is on the Yukon River at the east end of the Yukon
Flats, is the nearest supply point for the Circle mining district. Cir-

‘cle has recently been connected with Fairbanks by an automobile
road, and the district is therefore served in summer by automobiles
and. trucks operating on this road from Fairbanks and by the fort-
nightly steamboat of the American Yukon Navigation Co. on the
Yukon River. In winter the mail comes to Circle by horse sleds from
Fairbanks and is distributed thence both up and down the Yukon.
Quick: communication is supplied by a radio station operated by the
United States Signal Corps and also by a local telephone system
whieh connects. Circle with the outlying mining properties. An air-

" plane landing field assures rapid transit to Fairbanks or elsewhere
- "imthe 'I'ermtory ‘when occasion demands it.

Mining in. the Circle district centers in two general locahhes One
of thege is about Deadwood Creek and its tributaries. This area
is appilonhsd by a wagon road from Central House, a roadhouse on
the main automobile road about 85 miles from Circle. A branch PP

i sutomobile road, built in 1929, also leaves the main road at Central . **
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House, to go to Circle Hot Springs, which is now well known in
Alagha as a health resort.

The second locality centers about Mammoth Creek and its tribu-
taries, Miller, Msstodon, and Independence Creeks. It also includes
Bonanza Creek, which is a' tributary of Porcupine Créek, and several
headwater tributaries of Birch Creek, principally Eagle Creek. . The
Circle-Fairbanks automobile road runs directly through this area,
following up Mammoth and Miller Creeks, passing close to Eagle
Creek and down the northwest side of Birch Creek. Another road-
house, known as the Miller House, on the automobile road about 50
miles from Circle, serves as a stopping point for this area as Central
House does for Deadwood Creek and the Circle Hot Springs.
Fourth-class post offices are maintained at Central House and Miller
House, and both these roadhouses carry a small stock of ;gveneml
merchandise,

Gold was discovered on Birch Creek in 1893. Placer mmmg was
begun in the summer of 1894 and has continued without  inter: ruption
to the present day. This is therefore ane of the old mmmg camps of
interior Alaska, Mastodon, Miller, and Indeperidence were the first
creeks to be worked eommercmlly, and after 36 years they are still
produ¢ing gold. During 1929 Deadwood Creek and its tributaries,
Boulder, Bonanza, and Eagle Creeks, were also worked, and pros-
pecting was done on the North Fork of Harrison Craek and pos-
sibly also on other creeks. The summer of 1929 in the Circle district
was characterized by more than the usual rainfall, sq “that ample
water was available and placer-mining operations wer? ungzmally
su :

GEOGRAPHY ANII GEOLOGY

Tha’geography and geology of the Circle quadrangle, whiah in-
cludesithe Cirele mmmg district, have been described by Prindle?
in earlier puhlmtlons in this report, which deals primasly with the

progress of mining, a concise summary of the geographxc in& genlogm
featurés seems tdequa.te

The Circle mining district lies in the northwast.ern pnrt, of the
Circle quadrangle, between parallels 85° 20" and 85° 40’ and merid-
jans 144° 40’ and 146°, and embraces an area of about 200 square
miles. - The index map (fig. 6) shows its location with respeet to
Alaska as a whole. The area in which mining is now being dore
drained entirely by Birch Creek and its tributaries, although a ¢on-
tigwous zone to the northwest, which has been considerably prospected
and. mregarded as a part of this dlstm:t, is drained by 'hald!!ater

Pﬂn&_—n M., The gold placers of the Fortymile, Birch Creek, and Palrbguks reglons,
Alagka : 9. 8. Geol, Survey Bull 251, 1805 ; The Yukon/Tanana region,’ %U'E. Geol.
Burvey Bull, 205, 1908 ; A geologic reconnaissance of the Circle qmaundn. Alaska: U. B,
Geol. Survey Bull; 588, 1913, 5
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. .teibutaries of Preacher Creek. (See pl. 3.) One of the principal
Jdower tributaries of Birch Creek, entering from the west, is Crooked
Creek.  The four largest tributaries of Crooked Creek are Deadwood,
Boulder,: Mammoth, and Porcupine Creeks. Deadwood and Boul-

der Lreeks enter Crooked Creek from the south; Mammoth Creek,

ng;from the southwest, and Porcupine Creek from the west,
- nmide-to form the upper part of Crooked Creek. Above the mouth

i ~Crooked Creek Birch Creek cuts back into the hills to the south

and drains a large fan-shaped basin. The northwest end of this

basin adjoins the Crooked Creek Basin, so that a continuous ridge

172 164° 158° 18" 140% 1az° 1za®

-

Ficuem 8.—Index map showing location of Circle district

of cons:lderable height trending southeast is drained on the northeast
by tributaries of Crocked Creek and on the southwest by headwater
tributaries of Birch Creek.

.+ Thé three tributaries of Mammoth Creek, named from east to
- iwest, are Independence, Mastodon, and Miller Creeks. Bonanza
‘Ureek, to .the northwest of Miller Creek, flows parallel with it,
but ‘drains into Porcupine Creek. Ptarmigan, Eagle, and Golddust
Creeks, headwater tributaries of Birch Creek, and Harrison Creek,
which ‘enters Birch Creek farther downstream, are the principal

streams within the Circle mining district dmmmg the southwest "

.nhpa of the ridge previously noted.
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Central House is situated at an sltitade of somewhat less than
1,000 feet. Mastedon and Porcupine’Domes, two prominent points
on the main ridge southwest of Crooked Creek, have altitudes of
4,400 and 4,810 feet, respectively, so that the maximum Yelief in this
dutriatmclosetosooo feet. North of the Circle mining: district
is‘an*isolated group of hills known as the Orazy Muuntlhptho
‘highest point.of which is 8,690 feet above ses level, and ‘be
this- pbmt and Circle, on the Yukon, there is ﬁkﬂnﬁa a differexios
in.altitude of nearly 8,000 feet. These upland areas represent a
maturely dissected land surface drained by streams which at the
end of the Pliocene epoch had been adjusted in their lower-courses
to'a Base-level 800 to 800 feet above the present level of the Yukon.
The subsequent lowering of this base-level of erosion to the present
one has caused rejuvenation of all the tributaries of the Yulkon.
In the longer tributaries fall lines far upstream show that the proc-
ese of adjustment has not yet been completed. Another of the evi-
dences of this post-Pliocene lowering of the base-level of .erosion
is the presence of rock-cut terraces, as may be seen nlongﬂn i
above Circle. o B

Another interesting physiographic feature of this district is a wide
allavium-filled depression that separates the Circle mining district
from the Crazy Mountains. This depression is now drained by two
eluggish, incompetent streams, one flowing mthaastwn.nﬂo Crooked
Creek and the other flowing northwestward to Preacher Creek. It
is believed that this wide valley represents the site of an ancient
river ¢channel through which the Yukon flowed, pnrha.ps thrmg & part
of the Pleistocene epoch.

8ix hard-rock geologic formations have been distinguished and
mlpptd in this district, including the Crazy Mountains. These are:

? Gnnlﬂc rocks, Mesosoic, L
Ghert formatfon. Mississipplan.
Bampart greup. Lower Mississipplan,

* “fifmestone. Devonian or Sflurian, i

. Noncalcareous sedimentary rocks and greenstone. Devonian to Ordovician.
Birch Creek schist. Pre-Cambrian. :

The oldest of these formations, the Birch Creek schist,; inclides a
group of metamorphosed sedimentary rocks, which consist mainky of
quartzite schist, quartz-mica ach.ist., quartzite, and mica schist. By

definition, metamorphic rocks of igneous origin are ex¢luded from: -

the Birch Creek schist, but in reconnaissance areal ml.ppmgmeﬁ
rocks are not actuallydmtmgmahad as separate cartographic units.
One of the mest, distinctive of such wunits is a group . of gramitic
gneisseg, known in Yukon Territory as the Pelly gneiss,,which will
evenituslly be separately mapped. Other rocks sometimes included _
with the Birch Creek schist are phyllite, uhlontemdmmteachmtl,
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lite,. hornblende schist, and various: types of - greenstones.
) are certainly younger than pre-Cambrian, hut in areal
they.are often included because time ‘doés hot.permit their

ineation. The Circle distriet is. emdm&« tlm type

younger anlna, often cal]ed the lower Pnl&ow’ic metumOr-
.re 8 group composed of sheared arkose dnd graywacke,
zite, purple.and green phyllite, and green, red, and bléek:slate,
together with some limestone and chert. This group ineladeés rocks
 which are the equivalent of the Tatalina group; described-by Prindle *
88 pmbably of. &wdrmcmn age, and also other :presCarbdniferous
"'Mmm;;hm ' y rocks, Where possable ths Silurian and
evonial rogka nf thus eomplex have been mapped:separately.
* Bl , e and semicrystalline limestons: {rending east
are: £ound in isha Crazy Mountains. These appear ‘to .be different
j:omthﬁsﬂurmnhmestom that. is found to the ‘west, in the White
otaing, and they are certainly not to be correlated with the sili-
oéous limestones; of the Carboniferous. They resemble more than -
“anything else the Middle Devonian limestones of the Woodchopper
" wolcanics, which are sxposed along the Yukon River'about 50 miles
abou (hrelg, Bug: as the limestones of the Crazy Moeuntains have

e fossils, they are dnmgzmﬁed Sllmn or

I‘hgm;mup i an assemblage of ba.sm Igmms rocks ma.mly :
. lave flows, with some interbedded sediments. The type locahty is
- slong.the Yukon River between Fort Hamlin and Rampart. A
similar formation, believed to be equivalént to the Rampart, group,

ket equivalence of these two formations had: not been; proved, the
swas called by the writer ® the Circle volcanics. The Rempart
s-new been traced intermittently eastward fromiFort Ham-
the Cazy Mountains, within 80 miles of Gircle;isnd the belief
in;the equivalenes of the two formations, which wis based ong:mﬂy
on llﬂmlpgm and petrographic similarities, is now further:
*.-ened by areal distribution. The sediments interbedded: with these.
" volganie rocks uze mainly chert, but in the Rampest district one small
- lans of lumatone &nd several heds of calcareous ﬁt‘ﬂf :have yielded

Fako mgsahe -of msﬁnss:.ppmn age, so -that the- Ramya.rt group
and i'aha Gﬁmle vo}e&mw are referred by the wnber t'o tha bssal

- reconnalssance of the Fairbanks qmﬁmuq, 1“: U. 8.
pp. 87-38, 1913,
;m G-olm of the Eagle-Circle district, Alaska s By q,;\

%aaxposedalongtheYukoaner)uStabaveChrﬁa. Because the
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MW the! Rampurt grogp lies: a‘&'hert '!ol‘ﬁatiom ‘of whiﬁh *the
tgspﬁocahtymin the valley:of Livesigood Creek and ‘Heinity, abett
“00; miles westiof the Circle distriet. - This formation has'been traced
:@M&nﬂy eastward into the Crazy Mountains, “anth’it ‘has also
been found on Woodchopper and Coal'Creeks, southeast'of the Gn'cla
distriet, - Thesehert formation, to which'a formal name hwhﬂc‘;et

beenapplied;:is x-distinetive lithologic unit, composed -essentig ¢ -
Mﬁdﬂ of chert, with o massive basal chert eongloni&m ‘Inter-

bedded with. the:chert are also some beds of slate and‘Himestone, in
ming#:proportion, s well as some basic igneous rocks, partly extri-
sive #ind ‘partlyintrusive;- The interbedded’ 1tmestones are pmlcu-
M]?msy to distinguish, in that they are rather cherty; resem

in this respect thelLisburne formation of northern Alaska.’ The%nsal E

cherfeonglomerwte is the most distinctive part of the formation; it
is cotiposed af reunded to angular pebbles of chert sét in‘a chert
wﬁx and so fimmly cemetited together that the rock commonly frac-
ross the pebbles. At some localities the fragmental’ ‘charae-

ter ofithe rotks is apparent only by the weathering;'”The chﬁ:‘t
formstion was described by the writer ¢ in:1916,.and the genesis of
-tlﬁ chiert: coriglomerate has been considered at greater length in’a
- gubsequent publication.®  Fossils found in this:fermation by R. M.
; -"-ﬂﬁ*nktm 1918 .have been determinéd to be of Mississippiaw bgé.
. Thg youngest: mappable unit, except the alluvial deposits, eom&sts
3 ei‘g. wariety of granitic rocks, of which the most commen 'are hmhte
- ang Horoblende granites. Other ‘virieties of granite, however, are
iind s’ well :ag'quartz monzonite, qmmtz diowite; digrits, gabbro,
gtrabasic igneous rocks. ' Severalaniall intrusive hsﬂies of gra-
_.aitie @uka are found in the Circle diktriet, particularly in the area
“srheraigold plmrmmmg is inprogress. The het waters of the Cir:

397] 'Springs-issue from rocks:of this type. ' The granitic roclu
arigiitited laterthan the youngest of hie Paleozoic se

mﬁ'hoh of thig:district, but as no Mesbzoic vocks are'phese t.iuthe '

jcinity, their age can not'be stated. w&thfnaum’m Similar
X% o roclas of Jurassic, Cretaceous;:and Tertiary sge sbare known
. olaowhidre in Alaska, and as the granitie roekaarabeheved-to have m

i N o :m;lortant ;infhience in' the processes of mineralization, the’ posic
" tion, mize, a.nd'ﬂ:ﬂpe of their outcrops are conmdemd 'be”be mamars

of -ecomomic ]

Enqanaohdnﬁ&fésposzts ranging in- ugs from Plemtocem to Eeaa#

- mfmdmmnd:yallthasﬁmmwlhyaofthm distriet. Asﬂéf
pa.rt of Alaska has not been glaciated, the older alluwal*&éposﬂs a8

J B, jr..'rhgoldphcenotthaTommdhtnct mm Ummauhey
m-m,m:s. -

J‘B.‘
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s well sis the later deposits, are mainly of fluviatile origin, thoagh at

-, same localities lacustrine deposits also are known. The older gravel
deposits, usually found in ancient bench channels, aréfor the most

part covered with black muck composed of silt md ‘pesty materisl,
with, #cfew beds of sand or gravel. The later gravel deposits con-
form more closely with the general run of flaviatile deposits found

“simesliere;. . Commonly the older deposits are frozem, but the later

“‘deposits, partienlarly close to running streams, are thawed. Some
- - of the fluvisatile deposits were formed by ancient or present streams

that drained areas mineralized with gold; these depesits also con-
fain gold, and where the auriferous content is amﬂimenﬂy high they

= ; eonstatlrte commercial gold placers.

: ‘“ .. GOLD PLACERS
DEADWOOD CREEK

- '-;__ Deadwood Creek is about 20 miles in length. It headﬂ in the high

it forms the divide between the Birch Creek ahd Crooked
drainage 'areas and flows in a northeasterly direction to
Crooked Creek. Tn the upper 12 miles the valley is narrow, but in
the lower 8 miles it widens gradually as it merges into the flats of

. Crooked Creek. A bench follows down the west side of the luwer

vnliay The stream gradient is about 150 feet to the mile in the up-
perpai't of the valley, but becomes appreciably less in the lower part.
wood Creek has a number of small tributaries, of which the
gést ones enter from the southeast side. The lower of these

- is known as'Switch Creek and the upper as “ 16 Pup.” About half-

wBY bé\‘:waen Switch Creek and 16 Pup, on the opposite side of the

- valley, & small gulch known as Discovery Gulch enters Deadwood

ek, Switch Creek is about 3 miles long and enters Deadwood

~Creék in a narrow gorge.

“*The bedrock of Deadwood Creek, including also Switch Creek, is
composed mainly of massive quartzite schist and quartz-mica schist,
but gmall intrusive bodies of granitic rocks constitute a considerable
part of the bedrock at several localities, particularly on lower Dead-
wood Creek, where such rocks crop out on both sides of the valley for
several miles below the mouth of Switch Creek. Some carbonaceous
and chloritic schists sre also present, and dikes of basic igneous rocks
r'at intervals. In places, particularly near the granitic rocks,

i jichists are garnetiferous. Where seen by the writer on upper

gdwood and Switch Creeks, the cleavage of the schists dips at a-
dd8its angle northeastward. The stream gravel is derived from
the h&lrot:k of the various types exposéd in Deadwood Creék and

i’ therefore embraces a considerable number of types of schist and in-
trusive rocks., As a rule the stream boulders do not exceed a foot in ™

PV it



' dmnﬁar a.ndthe depomt includes mudsifine. mﬂanal,bttatthom
oiprjlgns mimifig operations on: Switeh Creek boulders as much as

i< ﬁfpemm dianwter were noted.. Theéapﬂ:ofthas%mgmvalon :

- Dedmood; Creek: tanges from 8 to 14/feet, but o somewhat greater
_thigknses is:reported on, the west bench. . Msomplmgohihas
~ been found rether evenly distributed throughoutithe gravel; but:ss a

~ rule meit pfithe gold is found close td and in the bedrock:  Where

- thebedrock is massive and much jointed the gold penstistes deeply

~ inte the joint crevices, and the recovery of this: gald imuolves much

“laber #n removing and cleaning by hand large slabs of bedrock. The

- pay streak on Pesilwood Creels is said:by Prmdle'tomngeﬁ-omm
to 800:feet, and the average tenor of the developed psy stresk:is
stated -to have been 25 cents to the square foot of bedrock, although
ground with a gold content as high as $1 to the square foot has been
mined.. The gold of the ereek placers is inclined to be flat in shape,
and at the lower end of the creek it is flaky. The largest nugget so
far regorted was worth $192. . It was formerly thought th t-the gol
of Deadwood Greek was of lower grade than that of the 4 ther cpeek
m the; Circle distnct but, ﬂ:a average from the two phﬁﬁ.dpamte'
in 1020 was $15.96 an ounce, as compared with $1,5 58 an punce from
the thr,pe plants operated on Mastodon Creek, -

%Qeaoncentrataa recovered with the gold on Dantiwood Creek u;d
its, m'&xtunes are particularly interesting. Accordmg ip Johnson,’
i.h;ey mclude woli::mte cassiterite, magnetite, ilmenite, arsenopy-
~ Titey pgnte, galena, hmomm, garnet, tourmalme and qus@a. An the

mnqelitmtes from Smtch erek W ite wqg no%,_ efe ‘ n.nd
magnetite was scarce, but the, a.vsenopgm, pyrih nd galeng,.:
"3f?1mf13yrmc:pa1iy on this stream. Caas;temte WS, found in’ n‘lMihe

_concengrates from Deadwood Creek and jts tnbutanes; Wolfmmm»_ .

was nat found above Discovery Gulch, but it occurs in all the.

phcen;,fonatleuténulgsbelqw])lsmwry(}ulch 3 - BLres

andcmtan{'e occur most abundantly in the zone bef weel Blamwyy
Gulch and Switch Creek, and Johnson states tha, they ware coarsest:
and.most plentiful on Deadwood Creek a short dmtmeﬁ w, Dis-

covery claim. The largest piece of wolframlte there seen menam'qd,
17by L8 by 1.3]1191188, and the largest piece ( of casiterite was 1 hy %

by % inch; pieces-even larger have been reported, A h&ht»eoloted_
porphyritic granite that was observed by Johnson in the vicinity of

the heayiest tungsten concentrates is believed: by him. to be
gmha}ly to the wolframite. During 1916, whe the price of
sten’was high, some of the walframite. eoncpntrnhs :fram Dand,
Cmgﬁrﬁﬂmgﬂd Bh!ppui' . i --'1-‘1@-‘."

. —mmsmm&mm.m Alabiys T Geol.

Survey 588, pp. 60-83, 1913.
ROWLL ﬂ.n,ooﬂﬁenuorwmmuammummmamqrm
P mmmmmmm U. a.mnununuu.«z.mﬂo-m.mo.a




7« Deadwood Creek and Switch Creek have been worked for many
_ . _years by shallow drifting operations in winter and by open cuts in
summer; byt of late years only summer mining. hasibeen done.
Neuly all this work has been done by small-seale mining methods,
.shallow drifting, shovehng-m operations, or small hydrau-
]aggpm Brooks * stated in an early report that many of those
. who worked ground on Deadwood Creek in the early days never
. attempted to gain more than a living wage and that the ereek might
~well be called a stronghold of conservatism. He suggested. the desir-
ability of consolidation of some or all of the 106 claims on Deadwood
Creek, so that large-scale operations might be undertaken.. He also
Sk, predwﬁad th&pmaanpe of shallow-thawed ground in thelower valley.
~'#  These predictions and Tecommendations now seem about to bear
¢ fruit. Two men have acquired possession or control of the creek
claims ‘from 22 below to 59 below Discovery and are attempting to
¥y interest capitalists in placing a dredge upon this'ground. These
B oty ‘glaims, lie most of the other claims on Deadwood Creek; were staked
.4 {i90:4paet. in Jength under the old mining law. Drill holes and shafts
ey indicate thet the ground between claims 22 below aud 86 below Dis-
" covery is largely unfrozen and that the pay streak on claim
" ..+ 80 below Discovery is 250 feet wide. At the lower end of this group
" of claims the ground is said to be but 14 feet deep to bedrock.

.. iClxim 8 above Discovery was worked by a hydraulic plant during
the summer of 1929. Four persons, including the cook, were engaged
in'thig; work, and the plant was operated about 95 days. The gravel
in this property is about 10 feet. thick, with little or no overburden,
and. censiste mainly of schist with a little granite. No boulders
larger than 2 feet in diameter were noticed in the gravel. The
‘bedrock is schist and dips downstream. Contrary to what might be
expeeted little or no gold is here found on bedrock, but instead the
.. gold is distributed rather evenly in the lower 4 feet of gmvel A
""" . cut sbout 370 by 130 feet, or about 48,000 square feet in all, was
worked; with an average depth of 10 feet this amounts to 18,000
cubie yards handled. The hydraunlic plant consists -of two nozzles,
one being used for moving gravel into the sluice boxes and one for
stacking tailings. Water is supplied by a ditch with an intake 1 mile
upstream from the plant and is delivered to the nozzles under a head
Q'f.iﬂﬁ feet. A line of 12 sluice boxes is used, with & vertically placed
gt-iron shear board, which is mounted on the sluice boxes on the
S8 oppesite to that from which the gravel is being piped in. The
mvered at: this plant has a fineness of $16.22 arl-ounce. ‘but

pmmmn.lly at about $15.50 an ounce. ‘
% Ancther-hydraulic plant was worked on:Switch Cmdq on claim
§

abova- I.luécmery about a mile above its mouth. - Two men were
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,Ql.im&n,mctrmmzmt.um U. 8. Geol. Burvey Bull. 814, p. 192, 1900
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engaged in thiswork. The gravel here'is about 5 feet thick, and- the .
bedrogk is a greenish quartzite that weathers brown: The gold
penetrates deeply into the joints of ‘this bedrock, and sbout 5 feet
of rogk has to be removed and hand cleaned in order t recover all
the geld. Two cuts were worked, one 170 by 45 feet-and smother
70'by 30 feet, or about 9,750 square feet in all. With an‘average
depth of & feet of gravel, this amounts to about 1,800 cubic yards.
The largest nagget recovered in these operations was worth about
$7. The gold was said by the operators to assay $15.71 an ounce.

- ¥n addition to these two hydraulic plants prospecting and small-
scale ‘open-cut operations were in progress on upper’ Deadwood
Creekf during 1929, but no mining was bemg dona at the time of the
wnter‘s vimtmlnt.e August, s YD

BOULDER CREEK r_' ) ---“ 3

Bouldor Creek is a stream of about the same:dength a8 Deadwood
Omakvaml flows parallel to it to join Crooked Creek: .{The bedrock
is gehist, and in all probability it is intruded by granitic rocks, as
on' Deadwood Creek. As Boulder Creek drains part.ofta mineral-
ized avea, it might be expected to yield commercial pldcers, but so
far little mining has been done. Years ago workable plaicer ground
was loeated on'a small tributary of Boulder Creek known as Green-
horn Creek. This ground was shallow and easily worked but lack
of water was the principal handicap to mining. . -

. - During the season of 1029 one man was engaged in hydhu-!m min-
ing on a bench on the southeast side-ef Boulder Creelk. < |The depth
to bedrock here iz 8 feet, of which the lower 314 fest of gravel is
considéred to carry gold in paying quantity. About 1500 square
feet of ground was worked, and this &t an average depth of 8 feet
gives s total of about 450 cubic yards. The gold is said to assay
$18. wm ounce. This plant was operated about 95 dsyn.

INDEPENDENCE CREEK = 4.4?- g T

Indupondence and Mastodon Creeks unite to. form Mammoth
Creek.: Independence Creek is sbout 6 miles long. and is markedly
asymmetric, as it receives a number of small tfibutaries from the
east and southeast but none from the west. At its maunthithe valley
floor 182100 yards or more in width, but the valley’ becomes rather
narrow upstream.- At its head the valley opens out somewhat inte
a steep basin that-lies on the north flank of Mastodon Dome. . i
" Independence is ‘ene of the earliest-producing ereeks of the Circle
districh. Apparently it has not been the site of any large-scale min-
ing operations but-has produced steadily on & sniall scale'for'many
years, ‘‘Some well-defined benches occurin the valley, bupiso far as
ean be learned mining has been done only in the cmk'_p rs., The

i
i 1438
ey
TRl
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gravel is from 8:to 9 feet thick, and the pay streak extends as a
narrow: strip, cutting first to one side and then to the other side of
the present creek valley. This ground, which is being worked by
open-cut methods; ranges in gold content from 30 to 90 eents & square
foot of bedrock.

Three small open cuts were worked during 1929. The farthest
downstream, on:Discovery claim, about a mile above the mouth of
the creek, was- worked for 85 days, and 960 square feet of bedrock
was cleaned. The cubic yardage given by the owner .indicates a
depth of 8 feet of material mined, but some of this thickness is
probably bedrock that had to be removed. The gold atsays $16.83
an ounee. This phnt. was not in operation at the time of tha writer’s
visit.

The next plmt upstream is on claim 10 above Dzseovmy; although
the operator owns other claims above and below the-plant. Here
mining was continued over a period of 112 days, and 1,100 square
' feet. of bedreck was shoveled in. The bedrock at this place is a

- greatly jointed, blocky quartzite schist, into which the gold pene-
trates deeply. The gravel is about 5 feet thick, but the character
of the bedrock makes it necessary at places to take up 5 feet of bed-
rock also.

The third plant, which is being operated on claim 14 above D:ls-
covery, was worked for 126 days and opened up 1,800 square feet
of bedrock, Here 5 to 8 feet of gravel is present, and usually 3 feet
and sometimes 5. feet of bedrock also must be removed in order to
recover 8 high percentage of the gold.

: ' MASTODON CREEK

Mastodon Creek, like Independence Creek, is about 6 miles long,
heads in the north flank of Mastodon Dome, and runs about north-
northeast. The valley is bounded on both sides by even-topped spurs
that rise to a height of 1,200 feet or more above the creek and slope
gradually at their northeast ends to the valley floor. Like that of
Independence Creek, the valley is asymmetric in.outline, but the
steeper wall is omithe southeast instead of the northwest side. At
its -mouth the valley floor is about 400 yards wide, but within
2 mailes upstrpam it narrows to half that width; and sbout 3 miles

. abowets mowuth it becomes still narrower, but stlll farther upstream

it widens out again. The gradient of the stream ranges from 100
to 150, feet to the mile.

The bedrock consists essentially of quartzite schist and miea schist,
which..are.cut at many places by quartz veins. The cleavage of
these rocks strikes about N, 60° W. and has been observed by the

i writer dipping both upstream and downstream, although the usual ;,-;-;".""":'

._:ﬂim:t.lon of dip has been considered to be upstream, Other varieties



%7 Alnska : T 8. Geol, Bull. 251, p. 62, 1905, -

of bedrock nlammr in minor propal‘tlals, as, for ennple, oem:ln
greenish feldspathic schists mentioned by Prindle * and some thix-
beddsat impure- closely ‘folded limestone that crops out near ‘the
mouth of: the ‘creek. Dikes and small: intrusive bodxuo!gnmhc
rock are also found in the valley of Mastodon Creek.

The stream detritus is similar to that found on Deadwood Creek
and consists of subangular to rounded materisl, ranging from ssnd
and clay up to oobbles and boulders 2 feet in diameter and in the
uppee"valley still larger. The gravel deposit ranges in thickness
from'8 to 20 féet and averages perhaps 10 to 12 feet. Usually sev-
eral feet of muck overlies the gravel. ' As on Deadwood Creek, the
gold is not loealized at any one horizon in' the gravel but is found
at some places on or near bedrock and at others rather evenly distrib-
uted through thelower half of the gravel. The pay streak is‘vari-
able in width, ranging from 85 feet in the upper valley to 200 feet ,
in the lower valley. The ground first worked on Mastodorn Creek
yielded as high as $2 to $3 a cubic yard, but the ground'now: being
worked on lower Mastodon Creek yields about T8 cents acubic-yard.

The-gold in the upper valley is fairly coarse and light ¥ color; but
farther downstream the usual run of the gold is'fine“and flaky.
According to Prindle,"® the gold recovered 20 years ago from Masto-
don Cifeek assayed about $17.85 an ounce and passed commercul]y
at $17°an ouncej but the gold from the plants operated on Mastodon
Oreek in 1929 runged from $15.25 to $16.15 an ounce, with* a1 aver-
age value of $18(68, The gold appﬂnrs to baconm pﬂogremnly
higher in grade downstream.

Mastodon Creek was from. the begumng nnd shl] isi t.ho hrgeet
producer of placer gold in the Circle district and in the te
has prebably produced between $2000,000 and $3,000, oon&gm.
the ‘isesson of 1929 three plants were vperated on this ereek. The
largest was the hydraulic plant of the C. J. Berry Dredginit’ Co.,
on elaim 3 below Discovery, jtist above the mouth of' Iﬂsp&ndenee
Creek. The gravel, which is composed almost entirely of sohist, is
about’'¥ feet 'ttlek', but several feet. of overlying muck- is grmd-
sluiced: off ‘prior te hydraulicking. The hedrock is a blocky quartz-
ite, the cleavage of which dips upstream:.: Into the joints of this
sohist &he gold’penetrates deeply, so that from 5 to 7 feet of bed-

rock nitist be removed. Large slabs of the bedrock arepried looss . -

with erowbars, but inasmuch as the beulders in' the gravel do-ng
exceed 1 foot in diameter, these slabs are the only heavy mﬂ:&mﬂ
to be hitndled. ‘The-gold is fine and flaky and assays $16.15 an cunce
a“!ter Mﬁng The largest piece so far found on thn mﬁarty

'P.ﬂn L.M.m placers fthnlbmlh,ﬂlmh(:req.qd

%20 Priudle, L M, mmcumnm .. & Geol. awm_di;p 65 1
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“igh‘bd 1:‘ounce, but three-quarters of this by volumeé was vein
' quartey; Tn late'August, 1929, a cut measuring about 165 by 700 feet,
“.." or abbut 115,500 square feet, had been opened up tt-ﬁ.‘lb-pmperty
“" Just below this cut, on the west side of the valley, s slight elevation
of -ths bedrock gives rise to a well-defined low bench, cavered, by
gravel.' THis has been prospected for 125 feet from the rim and

o _ﬁhd'wﬁa g‘bod tenor, and it was expected that this grotnd would
gt in 1930. The present hydrauhc plant utilizes' three noz-
1 zles-—-é inches in diameter when water is plentiful and smaller when
water is scarce. Two of these nozzles are used for hydraulicking the
yel, ‘and one is used for stacking tailings. Water is supplied
1, hydraulic pipe, with a penstock about three-quarters of &
: m, and the water is delivered to the hydrauhchng noz-
zles’ nnﬂer a head of 80 feet. A line of 10 sluice boxes is used, with
overheud sheet-iron shear boards, pivoted to swing to either side of
tlio bom Six men, including the cook, were 'ahgagud in these

g
H-Tl?"—'.

F B ﬁam ‘plant upstream is on claim 24 above’ E[hscovary This
- Tikbwise is a hydraulic plant, and the mmmf ‘methods and local con-
ditions are very gimilar to the plant on claim ‘8, above described.
" The grsval here is said by the owner to be 10 fe&t thick, but along
©. the! g:st side of the cut the gravel and overlying muck together ap-
ed to be nearly 20 feet thick. This plant was operated 143 days
irjng the season of 1929, and a cut about 300 by 175 féet wag
'_up;____
: qu i JyﬂmuhcpluntonMastodonCreekia on claim 86 above
d y.” At this point the valley is narrow and the pay &treak
mthut Bﬂ feet wide. The bedrock consists of quartzite and quartz-
_____ ¢'sohist, which ‘dip’ downstream. The overburdén’ consists of 12
fedt of heavy gravel, of which the upper 7 feet is particularly coarse,
cofitaininig boulders as much as 4 feet in diameter. Above this gravel
Hed 1 to. 8 feét of muek and gravel, which has to be grotndsluiced off
il advance of”hydraulichug operations. The gold liea mostly in
the Tower 8 feét of gravel and the upper 2 or 3 féet of bedrock. 'The
gnl&ﬁl fairly coarse, Dot well worn, and light yellow. It is of rather
Qad e and i6 sdid to assay on the average about, $1525 an aunce
5 ifhrmelﬁng "The largest piece of gold so far found on this prop-
% €rty wad worth $20. Heavy sand concentrates are said to be searce.
" %6 hydraulicking, a ditch 1 mile long has been built along the west
gide of the valley, which supplies water at a head of 100 feet. An-
other diteh on the east side has just been completed to, supply ‘water
_ ‘4 hiead of 800 feet, but as the intake is much farther upstream
;. the sipply of water may be inadequate. A small dasti ‘s short dis-

.stéj‘ﬁﬁ‘l:

“:. tance ‘above the cut is used for sluice water. Six.aluice boxes are .

”imdmwuhngthegraval In late August, lm,scntmensunnf
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sbout 140 by 88 dfeet, or nearly 12,004 square fpet, had:-beer m.mnd
out, amd the plm pnobsbly mtmued in operatmn for- mother t.wo
or, thqu wmh. ; . ;

l'J i, ' MILLER CREEK L &

Mi.lhr Crepl; ig about 7 miles long and flows into Mammoth Creek
asbout 2 miles below the junction of Independence and Mastodon
Creeks.” It heads against Eagle Creek and flows in a general north-
ea.sterly direction. Like Mastodon Cregk, it has an asymmetric valley,
with & much steeper goutheast than northwest wall. The northwest
side of the valley-is benched, and the new automobile road follows up
this side from Miller House over the ridge to Eagle Creek. This
divide, known ss Eagle Summit, is the highest point slang the sufo-
mohh» road, and ‘the depth of snow on it determines how early in
thes@mgand}:owhtemthe falltheroadmaybemvermdby

iles. The grade of Miller Creek is said to be from 150 to
200 feet to the mile.
The bedroekptn Miller Creek consists of quartz;talﬂq
schut. wmed with Granitic dikes occur along the ridge bp-
Miller and ¥ gle Creeks, but no intrusive bodies of granite of
any ainp have been_ noi:lcnd in the valley of Miller Creek. - The gravel
is therﬂfom composed mainly of different varieties.of schist, with a
htﬂsmmte and is similar in size andarrangamentto that ofMas-
todon, Creek. The thickness of the gravel in the lower: valley . of
Miller Creek ranges from 8 to 16 feet, averaging perhaps 12 feet,
of whigh about 4 feet is an overburden of muck and grayel that.can
hygmundalmmng In theuppqa-valley;h;wdm
5 feet thick, At some places, according to Prindle elay
aq:*ug as 8 feet thick lies ‘between the gravel and bedrock snd
contpins most of the gold. -At most places, however, the gold is said
to be found in the lower few feet of gravel, which occurg as s pay
dmkmthammmum width of 50 feet. This gold is repprted to be
about the same in character and grade as that obtained on Mastodon
ka, ut in view of the lower-grade gold now being prod'uoed from
Creek and the high-grade gold in Eagle Creek, just across
the dl da, tha ;writer would expect that the gold of Mi]lar Creek
should . . grade than that of Mastodon’ Creek, though not
aobjghasthntofEagle Creek. As no recent assays from Miller,
Cregk sre a g, this qnestmn can not be decided. Ls a ruley .
the gOId is ratharﬁm but pieces weighing as much as an ounce have

i er Creek has never been a large produoer of gold but haa been
ﬁe:mite:;tly smce 1895, No mzmng was in progreas here

2 “Pﬂnﬂﬁnm.rm'ﬁd plecers of the Fortymile, ‘Bireh Creet.ud w-m 3
Maska: T, 8. Geol, Survay Bull. 261, p. 64, 1005. i il ik
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at the time of the writer’s visit, but two men were engaged in con-
structing a ditch slong the northwest side of the valley about 3 miles
above Miller House with the expectation that they-would bagm hy-
dnuhq :mining on claim 8 above Discovery in 1980,

BONANZA CREEK

n&nzs Creek heads in the ridge just southeaat of Percupine
Doma is sbout 8 miles in length, and empties into Poroupine Creek.
The lower valley of the creek is sharply incised, but the upper valley
opens out into several tributary valleys. A long nearly horizontal
spur séparates Bonanza Creek from Miller Creek.

Little is. known of the general condition of bedrock, gravel, and
pay streak on Bonanza Creek, for although some prospecting was
done on both, Bonanza and Porcupine Creeks in the early days of the
e&mp, commercial mmmg was not begun until a few years ago. The
~ ¢ite of present mining operations on Bonanza Creek: is about 4 miles
above its mouth, on a group of five 40-acre claims known ss the
Bonsnza Association. The bedrock here is schist 6 feet thick, with
about 2 fest of overlying vegetation and muck. The pay streak is
from 60 to 80 feet wide. Some fine gold is found in the lower part
. of the gravel, but the coarse gold, which constitutes most of the out-

" put, is found on and in bedrock. At places 5 feet of bedrock must be

taken up to obtain this gold. During the summer of 1929 a nugget
worth $160 was found. One sample of gold weighing 2.5 ounces,
taken from a prospect hole, was assayed and found to hsve a fineness
of 0.81,1 in gold and 0.178 in silver; this, at the current price for silver,
shows & value of $16.88 an ounce aﬂ:ar melting. A sample of the
heavy sands recovered with the gold was found to contain zircon,
Ei.znat., ilmenite, limonite, magnetite, pyrolusite, pyrite, pyrrhont.e,
i:hd galena.

. Three men operate this hydraulic plant on Bonanza Creek. Some
wdrk was done five or six years ago, but owing to illness and ditch
trouble active mining was not begun until 1927. Water is obtained
from the upper end of a long ditch, which was originally-built by the
Mammoth Dt:gmg Co. to deliver Porcupine and Bonanza water
on Mastodon and Mammoth Creeks. By means of the upper 2 miles
of this ditch, water ‘under a head of 200 feet is delivered to the
nozzles in the cut. A 16-inch hydraulic plpe at the intake is
reduced to 8 inches at the cut, and the water is fed to a 314-inch
nmle A cut measuring 60 by 350 feet, or about 21,000 square
feet, was mined out during the 118 days of operation in 1929

EAGLE CREEEK

Eagle Creek is formed by the junction of two creeks known as "
: " Met and Mastodon Forks, so called because they head, respectively,



' leskst U8, @eok, o7/ Bull 251, pp. 64-88, 1905,
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against Miller and:Mastodon Creeks. weere&,mahejunm ,
of these forks, is:¢ miles long and flows southwestward to Birch
Creels; Mastodosi-Fork heads to the east in Mastodot’ Dome: and
flows for 3 miles #brough a narrow valley to its junction with' Mﬂhr
Fork. Miller Fork has a somewhat more open valley.

The pay stresk on Ea.gle Creek continues on up Mastodon :Fnl'k.
Miller ‘Fork ‘ig biifren. The bedrock on Mastodon Fork is maisly
quartisite schist, and the gravel is composed mainly of the same
matetial. ‘According to Prindle,* the depth to bedrock ranges from
8 t6 10/ feet, and the pay streak is said to be irregular and spotted.
- Some very good ground has been fouhd and worked on Mgstedon
Fork, and much of the gold is coarse.” No mining was in progress
on Mﬂtodon Fork in 1929.

** The valley of Eagle Creek proper widens rapidly below the forks
and opens gradually downstream into the valley of Birch Creek.
Beginning in 1901 the pay streak on Mastodon Fork snd Eagle
Creek was worked by open cuts and drifts for 2 xmlet below the
forks, ‘but much of this ground is now being worked b -’l;yﬁuulic
methads, “The bedrock and gravel on Eagle Creek are the same 8s
thoge gn Mastodon Fork, but the depth to bedrogk is gruter, TAng-
ing frém 14 to 20*feet. The lower 6 féet was sajd to ur;ymost of
the gold, and the'pay streak was cons:deted te bé from 89,1:0 80 Toet
in width. Mué¢h coarse gold was found, and one piece- wdrth T4
mi'eoovered “"Fhis gold was of high grade.

* The present hydraulic operations on Eagle Creek m'bemg pa,r
ried on'by the Beiry Holding Co. Work was lﬁglm
years ago on clmm 8 above Discovery and has p LOg "' upstrear
to claim 15 above I’iscovery, the site of mining. i 1920, “The bod; :
rock at this place is a slabby schist striking N. 60° E. and dipping
80°~40° NW., and several feet of this rock must be pried up s
crowbars after the gravel ‘is removed in order to recover &
percentage of ‘the gold. It contains sume very i ringer
and kidneys of quartz. The gravel iy about 20 feet ‘thick”and
rmgnsmmfmmveryﬁnematerhiuptosubmguhrahhs
feet in diameter. Overlying the gravel is from 2'to 5 feet of muck,
which is gronndalumed off before hydraulic operations are begun
The best pay is a streak about 60 feet wide which was worked years

a.go,hutmthoprmanttypeofmlmngthepaystmakmqomdemd-" '

to be P00 feet in width. The gold is rather coarse, the largest,
piecés 88" far foun@”in these hydraulic operations being worth $58.
This ‘gold is worth $18.46 an ounce affer melting and is thareﬁora
the h:g@t-gmde g'old recovered in the Circle district.

= P L. O, T § A placers of the Fortymile, Birch Creck, and Fairtiuks fogs
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;,‘:"{s‘his hydraulic plant gets its water from a diteh that taps Masto-
don. and Miller Ferks and also a small stream known as:Cripple
Pup on the southeast side of the valley below the forks.  This ditch
“supplies water at a head of 70 feet at the top 6f the gravel and.
-at 90 Fset in the bottom of the cut for stacking tailings, . Five sluice
boxes sre used for washing the gravel. ,‘The present.diteh does not
.~ petmit, the wosls-bo be: continued much farther up Eagle: Creek, and
" .the, owners feel :doubtful whether a higher ‘diteh ;would mpply'
“guficient- water.. Seven men were employed at this:plapt, and two
eﬂsmremﬁmg about 50,000 square feet were wqu:hd during ‘the
meﬁ ms.

S "f"'i ﬁo;n.m FORK OF HABRRISON onm

: Esmsﬂn Gre!k is fed from two forks, of which only one,: the.
North Fork, has been proved to contain gold placers. The North
Pork of Harrison Creek heads in the south side of Mastodon Dome,
. ‘sgainst Mastodon: Fork of Eagle Creek, and flows éast'for about 7
. miled snd thence south for 4 miles to join the main Harrison Creek.
" In ‘the upper 7T-mile stretch most of the tributaries: mtsr'f:m the
Yoo ,suuthmdeofthevﬂley
.&mﬂmgtoﬂpurr“theﬁm discovery of goldmﬂ:aBireh
Oresk district was°made in 1808 on Pitkas Bar, st'the junetion of
. the North Fork with the main Harrison Creek ‘but the first gold
.. found on the North Fork is said to have been diseovered: & mile
. below Mastodon Dome in 1895. No very high-grade placers were
' found on Harrison Creek, and until lately its lower-grade placers
Kiive béen naglectad A number of people, however, have.retained
{ tl;dr interest in the North Fork, and prospecting and assessment
iyt 'wwkeontmuetobe done.
ccprding to Brooks;* the valley floor in the upper North Fork
3 ﬁfmawméwynrdamda,mﬁhsstwpmhuueywnﬂ
- Parthor downstream the valley becomes constucte&ﬂd the creek
through- a steep-walled canyon before joining the main Haeri-'
o f&m& Thebedrocklsmdtobemamly quartz-mica sahist,
=" but some granite pebbles in the gravel show the presence of granitic
© 7 rocks farther upstream, probably around Mastodon Dome. Much
i vein quartz is found cutting the schist, and Spurr states that ene:
;. #ach -specimen of vein quartz was observed to- contain gold. '
At Dmeovery claim, 6 or 7 miles above the canyomn, the depth to
ck is said by Brooks to be from 8 to 9 feet on the north side of
he ¥alley but only 3 to 4 feet on the south side. Here the bedrock
_ giﬁkh 75 to 100 feet to the mile.. The valley floor at. Dlseovery

S 3

* gper; 3. I, Geology of the Yukon gold district, Alaska : U, §, (ool Sir¥
Ann. Bept, pt: 8, pp. 851354, 1808,
"Blwh. &-E.. The Circle precinct, Alaska : U. 8, Geol. Bawvey nelt*s‘u pp. 195-191;2*
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&llm& about 800feet wide. Thwgolﬁm found'mainly in the liruer"
M&tho gravel and in the decayed schist bédrock to:-a depth-of -

‘1og Pleet. The'gold is fine, flaky, and bright colored. A reesnt

! .iwby some gold recovered: by one operator somewhere-above! Dis-

-aomoiaim shows 807 parts gold snidl' 183 parts silver: per:14000,
worthiit the:cursent price for silver, $16.17 an ounce after melting.

No vetly coarse gold has been found; the Jargest ntgget so far reported;

&eﬁmﬁl} frydrsulic plant ‘was operated for & short time duribg
lm w the hekd’of the North Fork ¢f Harrison Creek, probably:

‘several' claims above Discovery. No information is available sbeut:

the resnlts of Myork. Prospectmgaﬁ’ t work on the
North: Fork were n:lso continued on thu A.mmm and
atherm H o g

o gyt rm-u-olrlor ; .":-- t.owdily '_ h \!

The 1ollow1ng table gives the value of gold bg];hon mdl.wed m
the Cirele distrigt, by years, from 1804 to 1929. As.willhe b seen iram
these fignres, the fatal production is about $7,500,000. % o . ..

At the conventional value of 1 per cent of dross in the"bu].lm,

.Wf the gold from the Circle districtiis WW ‘theusand,

© with: 188 parts of silver. As this produgtion, howsser, indudea;;gﬂ]d,
: Mer distriéts during 10 years, t.hese vnlnes can only b& l‘-ﬁ-:_

s approximations,

Gold ‘production of Circle dnfﬂd. 1394~w89

- I q g .
-mﬁi-.‘v‘;-----.-, ------- $10, 000 | 19184 - o mmbosivins . $176; 000
1 el ammmmremeenso—= 151,000 | 19145 4. oo Lo 1218, 008,
ot T = 706,000 | 1915 .~ m‘ffm
1807 g - ooooobeee oo b 464, 000 | 1016 .. " 301000
1 Sp R — b 408,000 | 1917 ____. ceoeie 201000
1090 % - oooiolea-- *2082,000 ] ' :
19003 $i = - -emyim -~ * 3583, 000
ML T e poieeiem= * 303,000
L el * 201, 000
{1 T = 202, 000
T . 202, 000
1905 _ oo ooiua--- €202 000
1 S SRR T T 303, 000
T P L B 202, 000
o ST 176, 000
TR0, - <~ -~y g~ 226, 000
i, (1 Jod SR L. .-~ 227,000
1 5 L S S 352, 000
19882 g e eosimene 326, 000
a5 :mmmmmm

' Eagle, and Rampart districta,

but $4 Garnet and pyrite'occur among the heavy sands. . -
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m#ccuamcn OF GYPSUM AT Hom covn,
ol ezl 2 GHICHAGOFISLAND ALASEA '~

5 SO

i o 1 By B.D. StEwarT

mu:lm MINING OPERATIONS
Mﬁnﬁ AND EXTENT OF THE DEPOSIT

' The occurrence on Chichagof Island of gypsum: d,apamta of com-
mercial grade and size was known prior to 1905. Active mining of
i ' the Iargest known deposit was commenced in 1906 and continued
*. thereafter with but brief interruptions fora Jperiod of nearly 20 #
] years, until the deposxt, was exhausted.? G TR

* =1 'This: deposit “was' situated on Gypsum Creek, which: entérs deep
o m on Chathat Strait near the head of Iyoukeen Cove, on the
- enétmide of Cﬂ:ﬂcﬁd.gef Iﬁlund and was owned by the Pa.elﬁc Coast’
& Gypm!n Co. :
.:* ~"Fhe lowest horizon from which gypsum was’ mme& was at the
1 . 30@sfeét level. The workings on that level are said 'to have been

..~ “sbout 600 by 800 feet in éxtent, and the quality oftheproductmned
_ was éxéallénit: On the 160-foot level the deposit is reported to have
" Huil s Tength of morg thian 1,000 feet and s width of about 500 feet,
“mpdusired on a horigontal plane The gypsum produced thronghout
- the! life of the wifne was of exceptional purity. The color ranged'
1 ﬁﬁm’*hite to Tight bluish gray. The gray gypsum was translucent,
and some of it'dpproached alabaster in texture and ap‘peam‘nee. The
cdiade g 5 shipped to Puget Sound, where a miill ‘'was built
thisd #or ‘many years supplied the market wlth a large percentage of
thn‘j;ﬂnhr produets consumed on the Pacific coast. The productive
capacity of the miine was over 100 tons of gypsum a day, and the
& _toiﬁﬂ output was prfsbably in the ne:ghborhood of 500 GJO ﬁons. '

P ‘WMM toﬂiiﬂacurrence of gypsum at Iyon.uen(!ﬂemsllm mmmnm
ing Geological Burvey publications : Mineral resources of Alaska, 1905 : U, B, Geol. Survey
M.ﬂi,pp 5850, 1008, Mineral resources of Alasks, 1906: U, 8. Geol. Survey Bull,
814, Tk 70-80, 1907 Mineral resources of Alagka, 1907: U. B. Geol. Burvey Bull. 345,
pp. 124125, 1008, Mineral resources of Alaska, 1912: U. 8. Geol. Burvey Bull. 542, pp.
.. 00-81,/#98. : Gypsum deposits of the United States: U. 8. G¢ol. Survey :Bull 697, pp.
¥ 47-48, 980 (outef print but may be consulted at principal publie M. :
?&g& | 4'Thése approtimats measurements were furnlnhu‘.l b:r ll:r M B. m erly mine :
fAfoman’ ut ‘GFpeuar.’ e 2
173
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Asﬁlﬂdepmﬁmabontnmla themout.hofGﬁisum o

shippfiag of the product mined involved the building oix. raiiromi

1 milein length, o which & steam-driven “dmky engifie :
and the construgtipn of a, wharf 2,000 feet in length; imze
bunkers on the seaward epd. ; The ming workings below the Jeyel of
Gypsum Creek were so situated with Teference to the stressn‘ thit
" twice during the life of the property the mine was flooded.” An
" underground watercourse was also encountered fo]lowmg a channel
in th¢'¢onglomerste formation that overlay the gypsum deposit. To
“keep the water from entering the workings entailed hesvy expense.

for pumping. Phe. fact that: profitable operations were possible’at

 this loeahty E?‘ te of the heavy coets involved. in pumping water .
and in ma.mtunmg the railroad line and. Iong wﬁarf nt;tuta the high

qnthty of .the mm produced.
T 0 . RECENT DEVEIW%‘M -Vﬁ e
& L6UATION AND GENEHAL GEOLOGY ¥ . 'i

. ghe depogit at Gypsum Creek nnglezlms the mak;vﬂloy the
wrhgmao thickly covered by modern stream gravel that bedrogk
outareps are scarce. For this reason and. bacause: the oid ‘ming work-
ings were confined almost wholly to the gypsum beds, the geelogy,
in the immediate wicinity of that depesit is somewhut\obm It is

known; however, that the underlym&bqﬂmgk is cherty 1
that s chert conglomerate overlies the. beds.

Eastward from Gypsum Creek aloag thp shore of Tyohlesii]
evidenges of uddmonalgypaumd@onhhtﬂmmmemdf
at. ope Jocality development work has 1 y yevealed the pwﬁ‘?ﬂﬁr-_;

of the,occurrenge of an extensive body.: . The deposit is abontr1l4:
' Im;lméueemﬂthememﬁypaum,mkmdunderhumdﬁ&

prope onv:hm‘hthmdepommfmdqampmmm' 3 -
mel group, which is pwned by Larson & 7,

: of Jungeu, Alasks, and associptes. Jwderlying bedmnkm;w
.~ tion stjhig locality is exposed at numerqys plages slong the shore Jine
i of the property and comprises tilted beds of Jime-chert breccia and
- yellowish and bluish-gray cherty limestone. The trend oi the mm
teuwanthat shrh:the shore is slightly east of noﬂh. b

“’ : ;"_, mmnuonrm %

38 Thn‘a.mnmh have been driven in & westarly direction mﬁ :
5. terrpcerdt in il e of about 15 feet above high:tide ligs. “Tunnel 3
i “‘ﬁ, wln& is the wlﬂlemmoat tunnel, is about wﬁfm&hm Ita-..—

~rh




m the, terrace_at the outcrop of a prominent bluff of yellowish
: qlﬂl'pqqa breccip., Two faults, apparently of - ‘modérate displace-
nm,mmmmmd in this tunnel, the first ab __'___‘.&5 feet from
 the povtal gnd the second sbout 70 feat. Betyeen: the . portal and
thefirek fadlt. the material exposed is coarse h:,-m Jetween the
two faults s fine yellowish-white breccia is '
MM% the face, as it appeared in June, lm-,.tha tunnel
wiein hemogeneous fine-grained light-gray to yellowish: Timestone.
~,,'hnd9mnu point 600 feet north of tunnel 1.and has been
. driven ;Mm ‘of 250 feet, approximately at right anglea to the
shore Jine a.!ld roughly parallel to tunnel 1. This tunnel throughout
Mlﬂ@h {xposes material consisting of either solid . gypsum . or
" '-hnnps,ﬁf gypsum embedded in & claylike mass which is belisved to
be mm has been . formed by the dlaumrmjoi solid
' gypsum. Thegypmmappearstobe very pure in guality and
‘resembyies clogaly in appearance the white yariety that was. p:oduaed
st the mine.of the Pacific Coast Gypsum Co. .. . .. ...
Tunnnl&m?.’ro feet north of tunnel 2, and.;ts eners wurseu
p'q';lﬂd to.that of the other tunnels. The main qgchan. of this
tunnel is about 225 feet in length. At 10 feet from tha.tuce 8 Cross-
agthuhun driven N. 14° E. a distance of 25 feet.. From a point
00 feet in from; the a slope has been driven on the north
side.of the tunnel and at.an angle of about 30° from the tunnel
line.. - This slope inclines downward at an a.ngle of about 12° and
has a‘hngfhoi about 75 feet. From a point in the tunnel opposite
- the top btahl mclme 4 vertical shaft was sunk to a depth of 40
ooty fye o}whzchsdnﬁwudnmweﬂtfﬂadmtmce

"g__fﬁyptdlshneaﬁim feet from the portal:tumnel 3. penetrates
partly . cemented fine-grained beach sand containing: puf.a;, pre-
pxved marine shells. - A continuous narrow band tof smgdl.shells in
ih;mohon of the tunnel shows that the sand stratem hman ineling~
tion toward the present beach of about 4 feet-to 100 feet. At adis-
of- 1805feet from the portal a band of pantdy cemented coarse
gn;rd.h'om 2 to 8 feet thick that underlies the sand. stratum.
appears in the wails of the tunnel at the floor lével and continues
with an upwwd inclination of about 14 feet to: 100 feek to the face;
where it occupies the upper third of the tunnel. =At.a:péint 160 feet,
piy the portal solid gypsum is exposed. at-the floor level. of the
;and from that point to the face gypsum wexpoud in-both-
B ‘_the tunnel, either solid or as lumps embedded. i in mmte
s t.he fnae the lower two- tln;rds of ﬂae tunnal u. e aohd

~5m —aan_u
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e Fﬁs © 7 MINERAL HESOURCES OF MKA, togg’ 1

station pmmntbﬁammwibn. Tﬁom&m&gm
stintal were obevEd in thie walls, however, dectpying the sins rela
tive riﬁom% the' trnnel nbbh.““ The' ownets of the ‘property’
}wﬂ:ﬁnGpemtﬂted gypsum &t & point 5 feet down

Feontirmed in gypsunt to the face, d: distands of 25
feet. um rertial shaft st 'the 100-foot station has beet flled and'
wis $accessitileThe gwners report’ that:'this shaft’ péneﬁ-ﬂtéﬁ"t-
foot &2 dolid E¥Péum at the bottom, that in the drife whick' Was'
driven west from that point solid gypsum whas'exposed’in the'’ ‘fioor
for about: 35 feet? dnd thut thence to the face. a dlst&nd& of 45 feet,
tﬂ:e(ﬂiftmmﬂrelymgymm : il

About 300 feet northedst of the portal of tunnel 3° yellbhmbwcharty
Iimestbne cropé'&ut on thé shoreward side of the terradd.- Tmmediv
ately northeast o thesé limestone beds is a zone of Yelfowish
stofie breocia ‘lextends between 200 and 300 foet 9 'the mouth

of'a dnall where the'breccia is in contdct with‘$olded beds
of ‘bhuish-gray limestone. The strata of the- 1:ireom ";lbﬂ:b"strihe
8. 70%E. and dip steeply to the southwest. S L S

@e&dgie coniditions hitve not been observed in ‘the are# dying'
fromn ‘the shoréward face of the marisie terrace.’ Withil 'ﬂfdimﬁ&r
of the Gypsum -Cximel group-this area consists wholl'y‘ ‘ofibench land
opi gently tlpvh;rd ‘fom the' shote terrscs. It ish dovered by
en md‘ ﬁnhk growth of underbrush, atid bedmék ex?(ssuneh

mla.d:mg

.!.

3-. 1 3.1;.-. g
i smmr oF mmcuroxﬁ‘ s 3

Undergmtmd osnditions; as revealed by ¢ho déveloprt
" far aecomplishisd; indicate that tunnels 9 and -&‘md“ﬁl“
connedted 'with/No: 3 have' penetrated the uppescportioniof a bo@y
of gy’um of undétermined extent. It'also seems evident- thst this
y ‘of gypsuni.lied 'unconformably on tilted and folded beds:of
chemyi limestone*and limestone breccia and is' mﬂtmiby paridy
corigolidated beasl gravel and sand of recent geologic afge. “The e
tire area described has been elevated since the mirine sedients were
deposited. It 'i$’also apparent that the geologic refations of the’
indicafed body ef:gypsum at this loeality are simifar in'all essential
mwmwshngmthedspesﬂm@ym&wkandtm
theg#psum itsedfis of similar type and quality. - 1"

A msoderate sufbunt of additional underground: worlk should amlﬁ- K

to ‘demonstrate the continuity: and extent of the gypsum deposié.
Exgengion of tumels 2 and 3 and the sinking of additional wisies
tha‘:a&mmuggestndmthehgmalpmgnm €or such develépment.
The low-lying benich land, which extends for a considerable disfance

Sz badz ﬁam. twm line, ‘also nﬁords davorable toposnwhe ¢°hd1'

v A6 5 i By N1 "id
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GYPSUM AT IYOUKEEN COVE, CHIOCHAGOF ISLAND 177

- “tions for the drilling of the area beyond the limits of underground -
= development.
. If a body of gypsum of minable extent exists at this place condi-
. tions would be much more favorable for mining the deposit at low
~ cost than at Gypsum Creek. Deep water sufficient for ocean-going
-~ vessels extends almost to the shore at this point, and a wharf would
+_.need to be only of sufficient size to accommodate bunkers and other
- . requisites for loading. The bench land adjacent to the beach would
. afford an excellent site for a mine camp and also for a working shaft.
The menace of flooding by surface water is absent at this locality.
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480, 1911, pp. 43-03. 40 cents.
_ Algsks voal snd its utilization, by A. H. Broon. Bnl.lhtln 442-J, reprinted
. 1914, pp. 47-100.” 10 cents.
. The prepafatidn’and use of peat as a fuel, by C. A.Dlﬂl. Inhuneunuz.

ods and cots of gravel and phcermmlnglnm byc W Pﬁdngton.
i 263.1%5 278 pp.
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¢ .. *The: structure: and- stratigraphy of Gravina and . Revillagigedo Islands, .‘bF
2+ Theodore Chapin. In Professional Paper 120, 1918, pp. 88<100.- ... .~
ot 'ﬂeom and -mineral resources of the west ocoast .of:Chicagof Island, by
Cat R.H.Overbu:k_ InBulleﬂnM,lBlB,pp.Dl—lBﬂ T SEERTI f13 R
'l‘he Porcupine district, by H. M. Eakin. Bulletin 699, 1919, 290 pp. 20 cents.
Notes on the Salmon-Unuk River region, by J. B. Herﬂe. jr. Bulletin 714—]!,
=i 1921, Bp. 120-142. 10 cents. i

Marble resources of southeastern Alaska, by H. F Burehard Bulletin 682,

1820, 118 pp. 30 cents.
‘Water-power investigations in sout.heastem Alasks, by G: H. Canpfleld. In
Bulletin 722, 1922. 25 cents. Similar previous reports in Bulietlns 642,
1&1& 35 eents 062 1917 75 cents; *692, 1919; "'712. 1920 714—3, 1821, 10
" oetts.”

.. Ore’ deposits of the Salmon River district, Portland Canal region, by L. G.
° Weatgate., In Bulletin 722, 1922, pp. 117-140. 25 cents.
" Mineral deposits of the Wrangell distriet, by A.F. Bndﬁingtxm Bﬂlloﬁn
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cents wholesale. Also in Bulletin 837, 1008, 25 cents, and Bulletin 525, 1913,
55 cents.

Fortymile quadrangle (No. 640); scale, 1:250,000; 1902, by H. C. Barnard,
10 cents retail or 6 cents wholesale. Also in Bulletin 375, 1909, 30 cents.

Rampart quadrangle (No. 648) ; scale, 1:250,000; 1913, by D. C. Witherspoon
and R. B. Oliver, 20 cents retall or 12 cents wholesale. Also in Bulletin
887, 1908, 25 cents, and part in Bulletin 535, 1913, 20 cents.

Fairbanks special (No. 642A); scale, 1:62500; 1908, by T. G. Gerdine and
R. H. Sargent. 20 cents retall or 12 cents wholesale. Also in Bulletin 525,
1013, 65 cents.

Bonnifield region; scale, 1:250,000; by J. W. Bagley, D. C. Witherspoon, and
C. B. Gifin. In Bulletin 501, 1912, 20 cents. Not issued separately.

Iditarod-Ruby region; ecale, 1:250,000; by C. G. Anderson, W. 8. Post, and
others. In Bulletin 578, 1914, 35 cents. Not issued separately.

Middle Kuskokwim and lower Yukon region; scale, 1:500,000; by C. G. Ander-
son, W. 8, Post, and others. In Bulletin 578, 1914, 35 cents, Not issued
separately.

Chisana-White River region; scale, 1:250,000; by C. E. Gifin and D. C. With.
erspoon. In Bulletin 630, 1816, 20 cents. Not issued separately.

Yukon-Koyukuk region; scale, 1:500,000; by H. M. Eakin. In Bulletin 631,
1016, 20 cents. Not issued separately.

Cosna-Nowitna region; scale, 1:2530,000; by H. M. Eakin, C. E. Giffin, and
R. B. Oliver. In Bulletin 667, 1917, 25 cents. Not issued separately.

Lake Clark-central Kuskokwim region; scale, 1:250,000; by R. H. Sargent,
D. C. Witherspoon, and C. E. Gifin. In Bulletin 655, 1917, 80 cents. Not
lssued separately.

Anvik-Andreafskl region; scale, 1:250,000; by R. H. Sargent. In Bulletin 688,
1918, 30 cents. Not issued separately.

Marshall district; scale, 1:125,000; by R. H. Sargent. In Bulletin 683, 1918,
80 cents. Not issued separately.

Upper Tanana Valley region; scale, 1:250,000; 1922, by D. €. Witherspoon
and J. W. Bagley (preliminary edition). Free on application.
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* Lower Kuskokwim region; scale, 1:500,000; 1921, by A, &. Maddren and
R. H. Sargent (preliminary edition).

Ruby district; seale, 1:250,000; 1921, by O. B, Giffin and R, H. Sargent (pre-
liminary edition). Free on application. Also in Bulletin 754, 1924, 50
cents,

Innoko-Iditarod region; seale, 1:250,000; 19821, by R. H. Sargent and O. G.
Anderson (preliminary edition). Free on application. Also in Bulletin 754,
1924, 50 cents.

Nixon Fork region; scale, 1:250,000; 1926, by R. H., Sargent (preliminary
edition). Free on application,

Chandalar-Sheenjek district; scale, 1:500,000; by Gerald FitzGerald and J. O.
Kilmartin, In Bulletin 810, 1880, 50 cents, Not issued separately.

Goodnews Bay district, 1980; scale, 1:250,000, by R. H. Sargent and W. 8.
Post (preliminary edition.) Free on application.

SEWARD PENINSULA
REPOBTS

The Fairhaven gold placers, Seward Peninsula, by F. H. Moffit. Baulletin 247,
1905, 85 pp. 40 cents.

The gold placers of parts of Seward Peninsula, including the Nome, Couneil,
Kougarok, Port Clarence, and Goodhope precinets, by A. J. Collier, ¥, L.
Hess, P. 8. Smith, and A. H. Brooks. Bulletin 328, 1908, 343 pp. 70 cents.

Geology of the Seward Peninsula tin deposits, by Adolph Knopf. Bulletin 358,
1908, 71 pp. 15 cents.

Geology and mineral resources of the Solomon and Casadepaga quadrangles,
Seward Peninsula, by P. S. Smith. Bulletin 433, 1910, 234 pp. 40 cents.

A geologic reconnaissance in southeastern Seward Peninsula and the Norton
Bay-Nulato region, by P. 8. Smith and H., M. Hakin, Bulletin 449, 1911,
146 pp. 30 cents.

Geology of the Nome and Grand Central quadrangles, by ¥. H. Mofit. Bul-
letin 533, 1913, 140 pp. 60 cents.

Surface water supply of Seward Peninsula, by F, I, Henshaw and G, L. Parker,
with a sketch of the geography and geology, by P. 8. S8mith, and a description
of methods of placer mining, by A, H, Brooks, Water-Supply Paper 314, 1913,
817 pp. 456 cents.

* The gold and platinum placers of the Kiwalik-Koyuk region, by G. L. Har-
rington. In Bulletin 692, 1919, pp. 368400,

Metalliferous lodes of southern Seward Peninsula, by 8, H. Catheart, In Bul-
letin 722, 1922, pp. 163-261, 25 cents.

The geology of the York tin deposits, by Edward Steldtmann and 8, H. Cath-
cart. DBulletin 738, 1922, 130 pp. 30 cents.

Pliocene and Pleistocene fosslls from the Arctic coast of Alaska and the aurif-
erous beaches of Nome, Norton Sound, by W. H. Dall. Professional Paper
125-0, 1921, 156 pp. 10 cents,

TOPOGRAPHIC MAPS

Seward Peninsula; seale, 1: 500,000; compiled from work of D. C. Witherspoon,
T. G. Gerdine, and others, of the Geological Burvey, and all other available
sources. In Water-Supply Paper 314, 1913, 45 cents. Not issued separately.

Seward Peninsula, northeastern portion, reconnaissance map (No. 655) ; scale,
1:260,000; 1905, by D. C. Witherspoon and C. E, Hill. 50 cents retall or 30
cents wholesale. Also in Bulletin 247, 1905, 40 cents.

L]
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Seward Peninsula, northwestern portion, reconnaissance map (No. 657) ; scale,
1:250,000; 1907, by T. G. Gerdine and D. C. Witherspoon. 50 cents retail
or 30 cenis wholesale. Also in Bulletin 328, 1908, 70 cents.

Seward Peninsula, southern portion, reconnaissance map (No. 656); scale,
1: 250,000; 1907, by E. C. Barnard, T. G. Gerdine, and others. 50 cents retail
or 30 cents wholesale. Also in Bulletin 328, 1908, 70 cents.

Seward Peninsula, southeastern portion, reconnaissance map; scale, 1:250,000;
by D. C. Witherspoon, D. L. Reaburn, H. M, Eakin, and others, In Bulletin
449, 1911, 30 cents. Not issued separately.

Nulato-Norton Bay region; seale, 1:500,000; by P. 8. Smith, H. M, Eakin, and
others. In Bulletin 449, 1911, 30 cents. Not issued separately.

@Grand Central quadrangle (No. 646A) ; scale, 1:62,500; 1906, by T. G. Gerdine,
R. B. Oliver, and W. R. Hill. 10 cents retail or 6 cents wholesale, Also in

" Bulletin 533, 1913, 60 cents.

Nome quadrangle (No. 646B) ; scale, 1:62500; 1908, by T. G. Gerdine, R. B.
Oliver, and W. R. Hill. 10 cents retail or 6 cents wholesale, Also in Bulletin
533, 1913, 60 cents.

QCasadepaga quadrangle (No. 646C) ; scale, 1:62,500; 1907, by T. G. Gerdine,
‘W. B. Corse, and B. A. Yoder. 10 cents retail or 6 cents wholesale, Also in
Bulletin 433, 1910, 40 cents.

Solomon guadrangle (No. 6468D) ; seale, 1:62,500; 1907, by T. G. Gerdine, W, B.
Corse, and B. A. Yoder. 10 cents retail or 6 cents wholesale. Also in Bul-
letin 433, 1910, 40 cents.

NORTHERN ALASKA

REPORTS

A reconnaissance in northern Alaska in 1901, by F. C. Schrader, with notes by
W. J. Peters. Professional Paper 20, 1904, 139 pp. 40 cents.

Geology and coal resources of the Cape Lisburne region, by A. J. Collier. Bul-
letin 278, 1906, 54 pp. 15 cents. )

Geologic investigations along the Canada-Alaska boundary, by A. G. Maddren,
In Bulletin 520, 1912, pp. 207-314. 50 cents.

The Noatak-EKobuk region, by P. 8. Smith, Bulletin 536, 1913, 160 pp. 40
cents, '

The Koyukuk-Chandalar region, by A. G. Maddren. Bulletin 532, 1913, 119
pp. 25 cents,

‘The Canning River region of northern Alaska, by E. de K. Lefingwell, Profes-
slonal Paper 109, 1919, 251 pp. 75 cents.

Pliocene and Pleistocene fossils from the Arctic coast of Alaska and the
auriferous beaches of Nome, Norton Sound, by W. H. Dall. Professional
Paper 125-C, 1921, 15 pp. 10 cents.

*A reconnaissance of the Point Barrow region, by Sidney Paige and others.
Bulletin 772, 1925, 33 pp.

Summary of recent surveys in northern Alaska, by P. 8. Smith, J. B. Mertie, jr.,
and W. T. Foran. In Bulletin 783, 1926, pp. 151-168. 40 cents.

Geologic investigations in northern Alaska, 1925, by Philip 8. Smith. In Bul-
letin 782, 1927, pp. 111-122, 25 cents.

Surveys in northwestern Alaska in 1926, by Philip 8. Smith. In Bulletin 797,
1928, pp. 125-142. 80 cents.

Preliminary report on the Sheenjek River district, Alaska, by J. B. Mertie, jr.
In Bulletin 797, 1928, pp. 99-123. 80 cents.

The Chandalar-Sheenjek district, by J. B. Mertie, jr. In Bulletin 810, 1930,
pp. 87-138. 50 cents.
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Geography and geclogy of northwestern Alaska, by Philip 8. Smith and J. B.
Mertle, jr. Balletin 815, 19380, 351 pp. $1.

TOPOGRAPHIC MAFS

Koyukak River to mouth of C\‘folville River, including John River; scale,
1:1,350,000; by W. J. Peters. In Professional Paper 20, 1004, 40 cents. Not
issued separately.

Koyukak and Chandalar region, reconnaissance map; scale, 1: 500,000; by T. G.
Gerdine, D. L. Reaburn, D. C. Witherspoon, and A. G. Maddren. In Bulletin
532, 1913, 25 cents. Not issued separately.

Noatak-Kobuk region; scale, 1: 500, 000; by C. E. Giffin, D, L. Reaburn, H, M,
HEakin, and others. In Bulletin 536, 1913, 40 cenis. Not issued separately.

Canning River region ; scale, 1:250,000; by E. de K. Leffingwell, In Professional
Paper 109, 1919, 75 cents. Not issued separately.

North Arctic coast; scale, 1:1,000,000; by E. de K. Leflingwell. In Professional
Paper 109, 1919, 76 cents, Not issued separately.

Martin Point to Thetis Island; seale, 1:125,000; by E. de K. Lefiingwell. In
Professional Paper 109, 1919, 75 cents. Not issued separately.

Chandalar-Sheenjek disirict; scale, 1:500,000; by Gerald FitzGerald and J, O.
Kilmartin. In Bulletin 810, 50 cents. Not issued separately.

Northwestern Alagka; scale, 1:500,000; by Gerald FitzGerald, ¥. Q. Guerin,
R. K. Lynt, and O. Lee Wix. In Bulletin 815, 19030, §1. Not issued separately.
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