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m w  . ~ ~ ~ G L I T I o N s  IN THE ALASKA mmom 
BELT, 1931 

Early h 1921 an appmpsation wm m d e  by the United Ststee 
Cmgrm to tbe A h k a  Raiboltd for the purpme of G- out m 
in&mwim dudy of the mineral reaourcea of the m s  tributargr to the 
railrod, with ~pecial attention to  auch mineral deposite ae were likely 

F. ' to yield revenue tonnage to it. One of the major objects of thh 
investigation wtra to determine whether or not there was a comer-  
cia1 field of anthracite in the upper Matanuska Valley, but other 
mhkd me, including both metallic and nonmetdic minerals, 
.- fo ~ & T B  attention, To cam out the p q m e  for wbich tbb 
appdpGtion was made, tha Alaska Railroad cnlled upon the Cleo- 
logical Survey, which hm a personnel that is expert in such work 
and which hae for more than 30 years been engaged in aimilw 
invwtigatiam, bath within t'he belt now s e m d  by the railroad and 
througbouL Alaeka M a whole. 

, , . &&&a e l  consideration of the whola problem, 10 distinct . '. h+> wj& pl. I) m determined upon, all of which required 
detailed pologic field work. On four oi them spgcial topographic 
s m ~ p  were nmawaq to provide baae mapa upon which the geol- 
+ts m l d  plat their resuIta; on two others the plogista made 
their own base maps aa they proceeded. For the field sdminiatra- 
tion of theee p h e s .  Ghe writer w a ~  designated gsolog+t in charge to 
direct the gmersl m d u c t  of the projects and participtbte permmall? 
in the W work ao far aa time and other conditions permitted. To 
ad& d Wt in the technical pbssss of the work, D. F. Eewett, 
a gaoligist of the section of metalliferoua depmita, vieibd moat of 
&a pstiea in the field and a w e d  as spwial consuItant. 
+. 7 % ~  laqes5 beId party waa a d p e d  to the Anthrwita Ri& 

'" af upper Matanuska Valley for the purpose of de~rmining &e extent 
of&e&acitacoaldepotitethere. R.W.Richdsw&sincbqpof  
h s  gwIogic work, d t e d  for p& of the maon by a. A, W m ;  
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L- 0. Newmme made a tOpographi.(: s m y  of the me, of o b f  interest 
on a d a  of 1 to 12,000, m h g  s l&foof eonbur interval fbr the map. 
The party wss equipped with a peck Erain of 7 home to trmport 
aupplia from, the head of the d o a d  branch line, st Chickaloon, and 
from 8 to 12 GId aasistanta and l ~ b o ~ t a  were employed. Aa inten- 
sive study wm d& of the geologk structure of the mmt p&g 
part of the a u h i  te field ; but surface indications were f o d  inauffi- 
cient for definita ~ondusiona as t~ the extent and charm& of the c o d  
there, and diamond drilling of the field was recommended. 
In the Moose Pass-Hope district of Kenrni Peninsula Ralph Tuck 

meda a special study of the goId lodes, many of which have been 
extanively prospected and a few of which have yielded m a l l  ontput 
of lode gold, 

I .?. S i d a r  stu&m.were made in B e  G i r d w d  ma, just north of Trvn- 
e e i n  Arm, by Cbarles Park, and s topographic b m  map of tb are+ 
wag prepared by w. Q. Carson on s sctlle of 3 to 48,080, with s 5(rfmt 
loclntaur interval. 

 be Willow ~ m k  district, which hbs long bean s comidweb1s pro- 
d- of lode gold, was examined in d U  by J. C. Ray, A matter 
of great impbrtmce to the operators tbme WM the groblmn w h e w  
ar not the rich om shoots of the di~trict could be expected to conGnue 
in depth. F o r t ~ t e l y ,  the resulix of this study indicate that valuable 
ore sboota may reasonably be expected at greater depths than those 
a h d y  reached, 

h r m g  the mly part of the ~ummer C.  P. Itoss lnada detailed 
stadiea of the Iode depkta of the Valdez Creek diahict, preparing 
bi8 own tapogsphlc baae map aa he proceeded. Latar in the seamn 
he did aimilsr topographic ,&nd geologic mapping and examined tha 
bde- pmspecbi in the b& of the West Fork of tbe Cblitalc,River. 

Tbe Kmtkhns district fiu yielded plmer gold for mmy yerrse. It& ' 

gold and dvar Mes dm b ~ e  been extensively prospected, and a 
4 amount of lode mining has b a a  done. F, G,. Wells m d e  a, 
cmful study af tha lodea of Eureka and vicinity, in thin district, and 
for tbb study a topograpbia base nap  wrts prepared by S. C. 
on tr sclrle of 1 +.a 48,000 with a contout intervd of 50 feet. 

The Uomt Eielson district hsa for many yeam Been h o r n  h 
rnnt8i.n exbmeive depoeih of dlv~lesd-zino minerruIe, and many 
claims have k n  staked there. ThEe distriot wws a h d i d  by J. C. 
R d ,  for whom a hpographic bage was prepared by S. N, Stoner. 
The most pmnhing part of tha weu was mapped on a 80d8 of 1 to 
24,000, and .the remainder on a scale of 1 to  48,006, ,'with a 50-foot 
contour i n m d  tbugbont. c .hb:n[ I 

The gold lodss of the Fairbanks dietrict have prod& 8b.dlly for 
, m y  years and rn believsd to bold promise bf increased-pfOduntiv* 
ity in the future. This dietrict wss  studid in detail by J. 34. El l .  





- Wi& the znilroad belt but not sitnated in any m&o&ed mining 
aistriat are mmy lwdities in which &ere am dep&te of both matale 
lic and nomm&&~: minerals of possibIe commercial value. Thea 
da@b inelude such mswrids as clay, limatona, building atone, and 
msngmw, some of which a%ord raw mate~ials for had meda and 
Borne of whioh may pmva aaluable for export. 0. A. Waringwam 
assigned ta the st-tldy of the misceUaneous nonmetdh minerd 
depodts. 

6UMBdUtY OF REPORT8 

The fuflowZng p q p  contain preliminary st~bments B% to the mom 1 

dgnSmt resulte of the nine specific inveetigations of definite areas, 
Rapom deecribiag the areas in greater detail will be issued lahr. 

AXTRBAUXTE '&IDC)E aoa w m  
Bnthracite Ridge i~ in ~ o n t h a t r a l  Alaekai, on the north tide of 

'the upper Matanuska Vdlay, about 200 miles north of Sewand, the 
coastal terninus of the Alaska Railroad. The coal b d  Jim betwmn 
the ridga and the Mstanuska River and i~ about 4 miles wide and 7 
miles long. The stmcturs of the basin i~ in general ~ynelinal, sharply 
folded and feulkd along its north border. The doal beds are in the 
~hi&al*n form;tic>n, which consisba of Tertiq fmh-water deposits, 
intruded by igneous dikes md sills, and which unconfarmablp overlies 
w r i n e  h t a w o u s  beds. 

The. s ~ ~ p h i c  wtion aa partly exposed in the valleys of the 
creeks croming the ood baain shows that the coal-bearing formation 
mnsists chiefly of shale, with minor lemtirmlar bed of smdetone and 
conglomerate. A dozen or more coal beds me found in a zone several 
hwidfed fm t thick belonging to either the lower or the middle portion 
d t;be Chickdoon formation. 

Many of hhe con1 beds range in thickness from a few inches to about 
8 feet, but in one locality on the northwmt border of the bash excep- 
tional thicknemws at 24 and '34 faat were menaumd. These thickest 
beds and others near by consist of low-rask anthracite (or semim- 
-thr&ta) m d  are found in cIosaly folded, faulted sedimente furtbm 
complicated by igneous intrusions. Most of the ma1 .exposed in the 
huthem and eastern pmts of the bssin mcura in mIatively thin beds 
and is of semibituminous to bituminous rank. 

In the absenca of actual development work little reliable infoma- 
tion is available from surface exposures for estimating the coal remrvea 
of the banins. The most definite data am furnished by the locaIity 
mt ,&ow3 tbs coal of highnat rank, in the S. % NW. % sec. 12, T. 20 
h,, $I. 7 E., where a cunservative estimate indicates 750,'0~1 tons of 
cod.  In this isolated locality, however, such ken amount can not be re- 
garded m sufficient to justify an attempt at commercid development. 

. . 



The m a  immwWe1p adjacent on t b  abath bold@ p d -  
bHitieedor davelopmant, although it han not get beea pmvd ta con- * thick beds of me1 of rsnk se high ae thbt in the hiHn * the.nmtL. 
HOW~TWZ, BS it is part of the sama bmin of deposition and as &#a 
thin M a  of lower-rank coal a x p o d  on the south side of tha bssin 
may thicken and improve in quality m s e  the amit into $he excep- 
tiom11y thick beds on the north, this undoubted@ warrnnt% 
further etudy. 

Additional d a c e  proapwhg on tbe flAnka of the s y d h e  would 
only partly BBTVB to  blear up h problems involved, b d  m drilling 
is r e g d e d  w &a moat practical means of mwhing d & b + e  
sioos as to the pr-nce of coal and as to  its quality and other features. 

Several aitea were selected at which it is inferred that there the 
beat possibility of defermining the pmmnce of one or more beds of 
l o w - r d  snthrncita within reasonable drdling dspth, and tr mn8xact 
ha8 h e n  a n t e d  into to obtain corgs fmm these holes during the sum- 
mer of 1932. T h w  drill holee and samples should supply data fox 
conclueive eatimatae whether or not coal of the higher rank il& present 
in m S e n t  munt  to justify further investigation with a view to  it;8 

commercial development . 
I 

-I-HOPE DM?PBTC)T, KBSAI - _.; , 

The Moose Pase-Hope district liea in the Chugach Mountaim, in, 
the northern part of the Kend Penhala, directly a d j m t  ko the 
dEaekn Railroad stld ta Turnegejn Arm. More than 60 milea of 
we11-mmtructd roads within the district make it one of the most 
acceaeibla mining weas in therailrod belt. The topography ie typ- 
ical of the Chug=% Mountains, the altitude ranging from sea levd 
to mom than 6,000 feet. Vetat ion is heavy along the & r e m ~ ,  Bad 
the timber line ie about 2,000 feet above M ~ L  level. 

The bedrock tbraughout moe t of the: district carmists of a d e a  of 
bterbsddd a l a h  and p e p  akea, probably of Cretmxmu~ age. fa 
the northweet comer of the district the bedrock is a serie~ of W s  
snd w l o m e r a k  whoae age is not d e ~ t d y  b o r n .  The only intru- 
siva rmks in the area m he-grained aci& dilree that are remarkable 
for thsjr aontin&y acroe~~ the country in spite of their  mall width. 
The region hm tee glaciated up t o  an altitude of abut 4,000 feet, 
and gkis l  o u t w d  sand m d  gravel cover the vdey bottom and 
w a h .  
, The structure is highly aomplex, and the lack of any mcognbable 
hmizm~ m&ea intmpmtation djfEcult. Cloae folda with overturning 
~ E I  the rule. Namexous etrike f aulta ocour, and trsnevm~ fa~lltixig 
of rdnown dhphmant  has taken place. 

A d f e r o u ~  graf el waa em1 J hovered thb diehint, &ch wad m a  
of the first gold-producing districts in h b ,  but lode min;rtg hse 



n - h n  wag weoeaeSul. Two tgpes of lode de@b ere recog- 
* - . m i n e W  dikm and &urn veins. Both types am identic J -J 

in: -tion snd have the same origin. The gold content of the 
dikes ie erratically distribatsd, and they have not yst bean fwnd 
to have sufficbnt valua to be worked at a profit. The fissure veins 
have been w o r M  prdtubly in 8 few plaoea but only on a small scale. 
Theo+ ham wddefined walls but are n m w  and b v e  not been 
f o d  Bo be oontkuaus for more than a few hundred feet, The hnor 
of the me ia the veim is usually good. 
In both fba dikes and the ~ e i n s  the chief value Jies in pld ,  wbiah 

m free and dm combined with the ~ulphidm, The gtIWU8 is 
predominadly quertnr, with small tlmomts of calciu. The sulphjdee 
present m mopyri te ,  pyrite, galena, sphalerite, and chalcopyrite, 
but tbs khl fa- only a small percentageraf the vein material. 
Z"bs m c e  of galena and sphderite is usually r good indication 
rhf gdd. 
TIIB genesis of the o m  i a  cloeely m i a t d  with the origin of the 

. dikw, ss both ores and dikm were probably derived from the same 
pmat  mqpm. A f k  the inttu~iaa of the dikes the region wm 
subjmtd to 8- that fractured the dikes rrnd the country rock, 

, . WmquentIy mineral-bearing solutions from an underlying sourpa 
filled the firnure8 and deposited the present vein material. 
M e  d e p i t s  of d c i e n t  d e  for lsrge-ecale operatious have not 

been found, but mms of the veins can be worked a u c ~ ~ ~ ~ f u l l y  by 
careful operations on s lernaI1 acsle, Of the placer deposih only 
low-grade gravel remrtins. 

a m W O Q D  DIBTBIUT 

. -a G i d w d  di~tfict has been known for about 35 yearn b co* 
fain p h r  gold, but its e o m  in vehe was not discovered until about 
t 909, When the Maaka Railroad wae cumpleted through Girdwood 
it was hoped that the &proved tramportation f d l i  ti- would enabla 
the lode minm to  operate rtt a profit snd also to fulPiah tonnage to  
therailmad. Production from the quwh veine, however, has bees 

, , negligib19, although one placer mine hae been opemting steadily for 
mvwd yew.  

The p r e d o k t  aedimentaq rock of the region ie a ~ e F i e ~  of thinly 
banded &Ktes and gapeckes ,  containing some conglomerate, 
impure limestone, md well-indurated sendstone. On the basis of fos- 
sila obtained at a k  merent Iocalitiea within the district the rocks are 
mnaiderd of Uppar Cretaceous age. The thickness of the argillite- 

.- $"&(!kg &ea is u n k n o m  but must be at least 4 or 5 miles. Them 
M. Cmtaceona rocb were deposited apparently uaconformably 

abve  rm mmerentiated metamorphosed series of lavm, t&, sgilom- 
eraha, htrusive rocb, and sedimentary rockm of undetermined age. 



The msfamorphio mbI whosew tbickuese 5 pnImm, faarn thew* 
part of the dimat, Gmstone  tuffs, hml thousand. k t  thick, 
pmbsbiy of Uppet Cretaceous age, uaconfomably h P l i a  the 
argillibgrapacka seriea. 

Tihe mcks intruded into the argiIlite-grapmka seaiw .are GI&- 
6ed as qua& diotitm, d ~ i f e ,  end d d t i c  aplite, T ~ E I  w o u s  mks 
are in &e form 0s dikes, sills, and a x d i n g l y  erratic pi* oamposed 
esseatiallg of s, network of thin, m e d i u m - g r d  dikm. Some of the 
individual d i h  are only rn in& or even 1- in 'thic&eSS, but they 
w e  grmitoid ia texture, md saverd have bean traced. on &J surface 
for 100 feet or more. Thg district is p d i a r  in that the de- of 
the intrusions are apparently independent of any 8ob~erved etruaturaF. 
control. 

The region bm bee@ the dte of c o d d l e  d e e p r e d  s t r u o t d  
deformation, and the beds are highly tilted, folded, and f d t a d .  The 
main u r n  of deformation follow the general trend of the Chugmh - Mountsine, 10' to 20' east of north. Both normal and revem faulta 
occur, m d  their strikw also tend h dine themselves with the main 
nxas of folding. A minor system of tear faulting is dewdoped in a 
general east-wmb direction. Much but not 811 of the faalting took 
p l m  before the intmaion of the igneou rocks, and in place dikes 
tend to follow the fault plmes for ahor$ distanm. 

'fhe mcka of the +on are not greatly altmd, although some 
mrgatslhation due to processes of m k  deformation hm Gee;un. 
Fine brown tourmaline needles and amdl reddiah-brown w e b  have 
been obmmed in argillite bordering an irregulat intrusive pipe. Kear 
the dike contacb silicification has taken place, but the introduction 
of dica is much more intense within an inch or two of the intrusive 
rock than farther away. P~pecially in the- vicinity of the pipelike 
intrusi~a masses dLicEcation is intense and extends 20 'feet or more 
from the contact; chlorih, mumete ,  aerici@, and some epidote are 
also usually developed. 

The ore depoaita are small menopyrite-gold-quartz v h  and the 
~!&c.BP deposits derived from these veim. The most pmmiaing vein 
depoaih ma grouped in rr  mall area near the beadwatm of CFoW 
Creek, The veins are thin and irregular but in phew mntain small 
pockets of rich gold ore with minor quantitibs of sulphidewhalmpy- 
ki te ,  galena, sphderite, pyrrhotib, and molybdhte. Most of the 
deposita lie approximately parallel to the bedding planea'or C ~ E M  them 
at low angles. There haa been coasidereble postminerat movement 
along many of the veins, and the quartz and sulphides in phcea form a 
b m i a  in gouge and she& wall rock. It ia thought that  the'^&& 
will continue in depth with sssentially the same mineral #rnwtIon. 

The veim are all grouped around the irregular pipelike intniaive 
rocks, gnd this constant d a t i o n ,  together with the hydrothermalIy 



dted condition af the intmaives and the noticeable cantact alter- 
ation iP, the veins, indicates that they are closely related in history. 
The f i g ~ & m d  dikes and sills are apparently not dowly nssaciated 
with the ores. 

-OW G a E E X  DISTBICT 

The Willow ~ k k  gold lode district i@r in the southwestern p ~ r t  of 
the Talkeetns Mountains, a few mila  north of the head of Cmk 
Inlet, at approximately latitude el0 47' N ,  and longitude 149" E 5' R. me &trict is emily acc~ssible by automobile road from Wasilla, a 
small town on the Alaaka Reilrofid 45 miles north of Anchorage. 
In Ohe northern portion of the district the country rock is quartz 

diorite. It is cut by nurnerou~ dikes of dacite, eptib, and pegmtktite. 
All the gold quartz veins of proved d u e  occur in the quartz diorite, 
which% part of an extensive igmous intmsion of batholithic char- 
acter. Flow structure,' schlieren, and swarms of a n b a r  fragments 
of an earlier crust in the diorite suggest tbst the present erosional 
surf- is not far below the original roof of the intrusive mass. 
The southern portion of the dietrict is occupied by Tertiary wdi- 

menh, which contain bituminous coal in commercial qusntities. The 
Teafky beds ,lie uz1conformsbly on an eroded surface of the quartz 

'. ,&rite, are tilted to the south, and are broken into blocks by post- 
Tertiary f salting. The southwestern portion of the dietriot is occupied 
by R maSB of mica schist, pmumrsbly of pm-Cambrian age. It9 

, a t r u c h l  mtations to the quartz diorih are uncertain. It may be 
a rod pendant, a flottted-in block, or a faulted-up portion from the 
%wr of tha intrusive. 

h b e t r a b r s  were wtiw at an early perid after the intrusion of 
tbe quartz diorite magma, Bornite is occ&onally found as a result 

. pf megmatic segregation in the unaltered quartz diorih. It also 
O Q C ~  with chalcopyrite replacing a pegmatite dike. High-tamper- 
~tnre cbalcoppite-molybdenitequartz veins occur at a number of 
places in the district, as well as an early tpe  of chalcopyrite-galena- 
goldquarh~ deposits in slightly opened joint planes. 

The intrusion of the dike rocb and the metallic mineralization 
mmtioned above were all earlier than the introduction of the gold 
qumts that formed deposits of commemial value. The commercial 
lodm are of the intermediate-temperature type. Structurally they 
occur as a combination of composite veins or lodes, fissure fillings modi- 
fied by well-rock replacement,'aad quartz lenses which in places reach 
a Ehickn~sa of 14 feet. The vein filling is predominantly mmive 
quartz, which exhibits coarse1 y crgsfslline hypidiomorphic and comb 
t&m. Banding is developed in much of the quartz and is due 
p&ly to the later reopening of the veins and partly to tha distribu- 
tion af impurities. No cmstfied included wall-rock fragmenrts, cavi- 

168091-3-2 
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tieer, o r - h s y  da@h me present. @& of t h  p d h  h m s b  
nmgnhed. An swlier massive quartz has been b d t e d  md 
oamentd by a bter massive quartz. Pyrite and -w with 
Ininor amounta of chalcopyrite and sphalerita, w m  depitnd with 
thess two generations of qua*, but no appreciable amounts of gold. 
A third generation of quartz was introduced after further shatfering 
of the earlier q W .  With this third generation were introduced 
tetrhedrite, galena, native goid, and possibly a small .amount of 
gold tsllurids. The late q u - ~  hm a prevailing nricmmystah 
Bxture and develops ribbon structure in the earlier vein filling. 

The gold mum as isolated interatitial fillings in and new the W 
quartz and replacing all the earlier sulphides, It was the last 
metallic mineral to be depositmi. 

Alteration of the corntry rock ia inkwe in the msad the corn: 
hkte veins and in mosi of the rock inclwd between-the main waUs 
of the 'Iracture mnes. The rock alteration k due to heated solutiom -. which have devdoped chlorite, pyrita, sericite, mandsry nicmcrys- 
taUina quarta, and large amounts of d e r i t e .  The vein minerdka- 
ti= &ad texture and the character of wall-rock alteration are typical 
p i  veins formed at intermediate temperature, and the &* a 
striking similarity to  those of the famous G r m  v & ~  &&&. 
C a l i f o ~ a .  As the veins are chmacbrbtic of them f o m d  at modat.. 
ate to intermediate depths (4,000 to 12,000 feet), it folIows that the 
fractums through which tbe aoIutions circulahd must have at&d 
pt l e ~ t  the same depths, J t  is est.imakd that, eraai8a h a  not 
removed more than a few thaw and feet of the earth's sudttm in tbis 
&tri& ehm the intru~ion of the quartz diorita, and therefore the 
p r b  Of the vein itdl remaining can be expetrted to continue down- 
pd fer sevmd thousand feet. Mining operations to dab h v , a  % 
confind to expl~ihing the ore shoots at or near the various points o % ~  ' 
discovery, usually high on the w& of &he glacial valleys. Through- 
out the district the altitudes of the are s b t s  thus far sxploited show 
a variation of about 1,500 feet, but thk d8erence may be accauebed 
fox in part by ptmin-sral faulting. 

Postminerd mavementa in the plane of the veins have formed 
slickensided wallla, wbich c a w  pinchea and swells in the veins b t  
can not alwaye be attributed to the original distribution .of the vein 
filling; segments of the veins are known to b outaide of them 
slickensided wdb.  Exploration has generally been ao&ned to fob 
lowing postmineral slickcmsided walls, and the aetud W of min- 
er&&ion am no& known. It is mrtain that in many pllroes valueJ1k 
ore been p d  by owing to  lack of orasxicutting. It k behpd 
that jpdicious crowcuttirig on present mine levels will lead to the 
discovery of valuable bodties of ore &us fsr m u a p t e d .  h the 
Fern mine, near the winze about 600 feet from the portal of tha 
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W level, &.amiwuh has sxposd a 12foot zone of crttabed quartz 
snd rock which averages $21 to  the ton in gold. Thiec min- 
eralized mWis in tb haaging wall of a quarts stringer which wae 
wpd ibove md below the drift. A few feet .eat of thia cr~escut, 
in the fmtwdl under the stopa, ohannel sample8 cut from the floor 
of the drift aaeay ss much M $47.38 to the ten mrm 2% feet of corn- 
posite vein mattar, m d  the footwall was not a@. At a point 
240 fed in from the portal a portion of tha mmpodte veh h e x p o d  

. from whioh quartz stringem 4 inches or lesg in th ichm wsayed 
S98.52 ta the ton. None of them promising leads b y e  beexi devel- 
oped, *ping and drifting haping been conked more prtioularly ta 
m&ve qutwta thst ljes beeween postmineral s2ickemsided walls. 
T b  Gold Cord mine, on upper Fishhook Creek, is et ~c~aen't 

swping in a quarks b u  ebova the drift, B ~ U L  3W fe& in from t h  
portal. Thie lena has widened to 14 feet in thiclmess md i s  said to 
arerage $45 ZA) the b n  in gold. Acraay of mmples ma from the face 
of thi8 lsns by the anrvey geologist d n h g  the Bnmmer of 1031 gave 
%he fobwing ehowiagg in gold : 6 feet of qaarta, S78.52 $6 tlhe tun; 
a feet af quuts, $85.69; 25  feet of quartz, $140.92. In the same 

, , ,  I &a mnpba cut in the floor of the drift 126 tu 162 2wf from the 
,*,: -1 gave ahwings &as followg: 7 kchee d q o a ,  8308.29; 30 
1 " irPehm of quartz and " "fill," $15 ; 12 inches of qu&,$50.52 ; 86 &has 

of quartz and " fd1," S36.m; 36 inehw of quartz m d  "f i I ,"  HSAW. 
Future dsvelagment in thia mina muet ba carried on t h u g h  B h f t ,  
e e . k b . b b  om mine in She district in which the vein i~ e x p a d  nelmr 
t h  rdey flax. 

The Lucky Shot mine, on C r i b  Cresk, and the F m  a, an 
'- 

Bnhmgal Cmk,.  have workings app~dxit~5te1 y 6#0 f e d  belm the 
, . , .- bf the Wee. Xn all other propertibs the korbaiaga are muoh 

shrilfower. T h e  two mines are a b u t  8 miles spafl, and pmduative 
ere b o h  Bsve bmn developed in ewh of the thm fnomtsin ridges 
that he bet-a them. This Enizlmltlized wne exhnds in a general 
aoathawter1y direction acm th8 district md mtdne all but one 
af the minea W have m d e  significant gold produotion. Thew 

[ - mime, b e g h b g  on the southwest, are the Lucky 8hot and Wm 
MF, on aha northwest wall of the Craigie Creek Vallep; the Gold 
Bullion, topping tb ridge between Crkgie Creek ind the head of 
W i l h  Creek; the Martin and Independem, od the east side of the 
ridge between Willow and Fishhook Crwke; the Gold Cmd, low on 
khs e d e m  shpe of FiaPihook Creek ; aad the Tdkeetna ~ n d  Fern, on 

' h  
- - the wmt dde of Amhangel Creek. Tbe Mnbel mine ie high on the 

mmskern slope of f l e d  Creek new its conflndncm wi  tb the Litth 
Suaitnn River. It is tho only producing propledy i~ the emtern pert 
d the d w  m d  tha extent and dkcbisn of the mincrralied zme 
rn myet ande-. 



Tranavem pastmineral fnulh have out and diplaced the wins; 
The vein segments thus formed varg in length, but mme r e ~ h  1,200 
feet. The horizontal dispkmment is as much aa 800 feet, . . . I 

The total l d q p l d  production for the district in the pmt'h- 
a value of severel million dollma, the largest patt of which h ~ a  come 
from three minee on Craigie Creek. The di&erenoe in the relatiae 
production of the geveral portions of the district ia due in pmt to the 
originat dismvsriea of exbenaive ore shoots and in part h the more 
escient exploration arid exploitation of the mines oa Craigie Creak. 
The avdrage gold velue of the total ore milled is $50 t o  the Lon iu 
the govthwestern portion of the district and gradually d e c r q  
$25 to the ton in the northerrstern portion. General milling prnctice 
i i  the district consiata of concentration, amalgmatioa, and e y d d a -  
tian. AS the Luab  Shot mine the ore concentrates in the rr~tio of 
about 89 to 1. 

Adequate spruae timber for mining is avdabre dong the lower 
reachea of the TaIlrmtna Mountains facing the Susitna Vdey. All- 
year hydroelectria power aan be produced on the lower C Q ~  of 
Willow Creek and the Little Su~itna River. Coal is. readily avail&- 
able in the Matanuska Valley far the production of elwtric pwer. . 
Power might d m  b obtained from the hydroelectric p h t  st JEIutnq 
about anidway between Aa&orsge sod the Willow h k  
w b h  furnishee power and light to  Anchomge, 

The open season is about fom months, from rtbe mid& of Juna to 
the middle of Octobar- Adequate winter csmps can be rnhtained,  
ae is now being done st the Luoky Shot mine. All-year -operations 
are nwmsary to a auwxdul exploitation of the mines. 

The miningplr0epg~ta of th district mey be s u m m h e d  followe: 
Tbe owurrenoe of many valusble ore ehoote at variou~ depths ranging 
from outmops at the pment eurf am to 500 fmt blow haa been proved. 
The character of the veim juatifiee the Miof that minerabed rock 
essentially similar to that b o r n  in the higher level8 of the rnhm 
continues downwabd for several thousand fuet and that ~aluable ore 
aboots may rewonably be expected at peabr deptba than those 
already reached and should be encountered in the come of well- 
directed explor&on. On account of postminerd trmvem faults 
and the resultmft oflsets of the vein ~egmenta gnat oaution ahould 
be ex&d in explorations to beta the extensionn of proved veins. 
C m a u t t i n g  should be ctmied beyond aliokemided walls to determine 
the t o h I  thicknekn of the cornpika veina. That the dbtriot c o e t h  
valuable ore  deposit^ has been demonstrated by i h  past production, 
and ite potential remuroes are wnsidered to be at 3-t several t h  
greater than those already developed. 
In addition t~ the Lucky Shot and Wsr Baby propdea of the 

Willow Creek Minea Qnc.), whem active development is in pmgmse, 



tb P m  and Gold Cord minee appew to offer great ia~ntive to 
& eiploif~tion, as de~elopment m n  be begua at b o r n  exposurea 
laf potcmntia? ore. Other pmpertjes have demonstrated the preeenoe 
d ore shoote w b h ,  though ths known p b 8  have been lergely 
mined out, belong to the intermediate-bmperaturs &yp md there- 
fore encoursge further explorsltion as likely to disclose additioarl orb 
bodice. 

V D E I  0- DSBTBICT 

The Valdm Cmk district, which lies eest of the upper Sueitne 
' Ri~er,  ie known principally for its placer minea, which haw been 
morn dt lasa productive since 1903. Most of the plamr operatiomi 
have been on a rather small scale, and large quantities of potential , 

placer ground remain untested. Much of this untouched wund can ' 
hot be conveniently mined by amaIl-ncale plants such as are now in 
we, As the bench deposits that have been mined by bydraulio 
m e u a  appear to have averaged over 60 cents a cubic yard in gold, 
testing of the lem awsaible ground seems warranted, If thia ground 

' 

provm to be of ndequate tenor, it could be handled with the aid of 
mom mihble equipment than is now being used. The fnture of 
the &riot appem to  depend mainly on expansion of the placer 
operatiom. 

Them are aeve~al gold-beering lodes near the p l m r  workings, but 
these have been only superficially prospectd. One of the ~ e i n s  ia M 

much a~ 1,000 feet long and several feet wide, but it dow not appear 
to lm of high average grade. All the v e k  appesr to h a ~ e  possibili- 
tiss for future development, but it is doubtful whether they can be 
extensively developed untiI, either because of the placers or for aome 
&her- Peason, the trgnsportation facilities are improvd. There is 

- teaeblt to hope that small pockets of gold ore, with tellurides, may 
exist in the district. Systematic search might result in finding such 
p k e t s ,  which would give rich returns without the urn of much 
equipmmm t . 

Just east of the m n t  confines of the Valdez Creek district along 
C l m a t a r  Cwk them is evidence of widmaepresd alteration of lime- 
#tone, schist, and other rocks, with the deposition of some pyrite end 
other metallic minerals. Thia area has received almoat no attention 
from prospectom and might repay examination by one interested in 
the discovery of metellio lodes. 

, Although most of the mineral deposite near the Weat Park of the 
CbnrIMb River hatre been known since 191 1 or earlier, none of the 
p p a c b  have become commercially pduative, Their potential 
d u e  bppearn to He mainly in their gold and silver cunkint, but some 



m&ain notable q u d t i a  of mnanio a&l oopper. A aaal pmqw6iia 
%he m a  is of h m t  principally aa of, pasibla aid in the &velapent 
of I& minm. The lodes sre not sdEcisntly qlored f w u t i v a  
mtimation of grade of om or of avsilable tannage, but there am em- 
siderable qumtitk of ore, mostly in small bodim, ranging from $5 
to $20 in prmloue metals tc the ton and lmdly containing rn much 
as 20 per oent of amenic. b e  Esrger bodies of lower-gde om dm 
exist. A few of the Icdm aoatsin 5 to  LO per cent of cupper in addi- 
tion ta s little gold and silver, The om is so coutitat& &st much 
of its rnekllic conbnt can ,not be extracted by simple .amalgmetion. 
Most of the prospects are within 10 to 15 miles of the rdro*.& 
@nerd conditiom on the whole are regarded as fa~orsble to rn-. 
The outlook fw future expamion of mining here L f morable, pro- 
vided mnomie wnditions warrant the handling of m e  of this grade. 
La their origin the lodee are related to end in part included in a 

dioritio porphyry of supposed Tertiary age which intrudes vokrania 
and sedimentary strata. They are of three inhrrelated md inter- 
-gradational kin-1) dkminatad deposits, m h l y  in the porphyry; 
42) replacement deposits along bedding planes in c s l c m u ~  rocks; 
(3) tabular md lenticular lodea along fissm and shim qones in 
variow rocb.  , .,< 

XOWT m T R X O T  

The Mount Eiehn district lies in south-traI Mnaka on the north 
side d the Alsekn Range, about 30 miles emt of Mount MeEtinley. 
The mt widely distributed rocb of the &strict include 8 thick wries 
af thin-bedded limsstone, o d c ~ u 9  shale, and gmywmke, of P a l e  
a& (probably Devonian) age. T~BBB sediznente sre nut by s mam 
of gmnodiorite which forms most of Mount EieIson arad w W  WM 

intruded probably in late Mesozoic h e .  Tbe intmmive ~ m m C  a 
multibude of dikea end d l 8  into the assmisted d e n t s ,  land meterial 
given off by tho gr8nodiorite permaated the inclosing sedimente, 
effecting eelecti~e replacamen t. 

South of Mount E i e h  the regional str ike ia h u t  N. 55' E. Bnd 
the dip b low toward thg southeast. North of the mountain the 
etFike of the dents confom in general to the curve of the bass 
of the mountsin, being about N. 65" W, on Bald Mount& and north 
of the eastern peak of Mount Gelson, newly due west north of the 
central peak, snd about N. 60' E. on the northem s lop .  In most 
placss the dip i eteep toward the north. A normal fsult of large 
displacement abruptly m a t e s  the granitic m a  on the south. 
Am ore -bedg  mne can be definitely t r d  for about 4 milea alOng 

the north side of the gnmodiorite mass. Itm width an the sdkwris 
not d o r m ,  but its thiclrnwis about 2,000 feet. Spheleritei~ .sthe 
most abundant nulpbide'md is eeverd timee ae abundaat & &em 



Chdcopyrite ia preeent in minor pnmtih. The gmsll m a n b  of 
silver in the ore appears to Im ifiegularl y distfibutd. 

Tha om depwita of the Mount Eielson d k i d  have W farmed 
by the wlective repImment of thin-bedded limestone and crlcwum 
shale by minerals of the epidota group, pyrite, chaIco@yrih, ephderite, 

' galena, and other minerah. The m i n  orbbearing mne exhibib a 
definite relation to the psndiorite m m  of Mount ESdnm. 

Unpatented chime cover most of the better she* Very little 
development work haa been done in the district, and aa much of the 
potentidly v Jueble ground lies beneath a cover of p o e t ~ ~ l  de- 
poeib, ths most urgent need is for much more eptematic prospecthg. 
Tha prbsent nrrburnl expuma and pro~pect pita indicak B r w m e  of 
many bun* of thousands of Cons of zinc snd bad bowing materid, 
which, from the indicatiom of the few m~ee~y.8, should cnmy e l  least 
10per~enttotalsulphidee. S~verwouldnodoubtberecoveradfrom 
any ore mined st Mount Belaon, but the ways show that the eilver 
content of the o m  is in general low and apotted. The silver content 
d m  not Beam to bear any very dehita helation to the leed content, 
~ n d  elthough m e  of the dver  undoubtedly mcum in the galart, 
e i t b  h -lid solution or as inclwiom of definite mineral spcim, ' 
mm~ of it is probably mcia tsd  with sphalerih, It is peapossible that 
mpper would aleo be reco-eerd, but it would be e very subordinate 
produot. 

The .lainmp oonditiom at Mount Eieleon are good, especially for s 
l m a l e  operation. Most of the ore zone, ta n depth of aeve~aI 
hundred feet, could be developed by a tunnel. T h e  rock aad om me 
meseivs and would r q u h  little timbering. The individual ore Mien 
are 1- Bnough to lend themeelvm to rniniag by eome metbod of 
~mpim% Some of the other conditions, however, am not favorable. *" m i n o  timberin the district. Sufficient mdmnld probably be 
mined a few milea to the north, but unlew a road were built it would 
have to be tramport~d to M o m t  Eielaon in the winter over fmmn 

... gmund. It is po~ib la  that Grant Creek could b developed on s 
small d e  for power. The ~ t e r  maeon ie long and cold, but ope* 
&one could no doubt be carried on all year m d .  

The-ora wodd probably be concentrntd in s d l  at Momt Eid- 
mn. Its mineralogy ia simple, a d  galena, sphalerite, md chdcoppita 
cauld l~ separated. 

Tramportation of concentrahs would be one of the gresteat prob- 
h to my minhg venturn. The concentrate9 could be trucked 

**t. 
during the summer over the park highway fo McKinley Perk station. 
Parhaps s cheaper way would be to hen1 them by tractor in the winte~,  
either thmugh the a m  passes that the r o d  followa but shortening 
h rouk by m a h g  gmater uae of stream bm,  or by a longer but 
not so hiUg route down Stony Creek to the low aountrg and thence ' 



enat to  Kobe. Tb cost of thh part of the j ourneg would be 5 e d y  
negligible cornpaned to tb aost of ~ehipment to S e w d  by tha'A1~ska 
Railreed, mordidg to the prment (1981) quoted rate of $1.63 per 100 
pounds of lead camntratem for a 50,000Fpound minimum shipment 
from McEdey Park station to Seward md $1.22 for s companding 
shipment of sine coocentratea. From Seward Isad concentrates . 
would probably. go to SgIby, copper to Tacoma, and zinc to  Trail, 
British Columbia, or mma more distant smelter equipped to  handle 
such concentrates. 
- It emem doubtful that B auccdu l  mining enterprim dould be ow- 
rid an at Mount Eiehn under tha exbting metal priaes snd_tlm 
adverse trsneportation conditions. However, the factors of h t  am 
many and variable, rr large ore meme exiate at Mount gEieErron, and 
it is mtirely poanible that with changed conditions profitable opera- 
tiom could he institutd them. 

mm dBD V T O m Y ,  mmmb DIBTRICT 

, Tbe Kantishna mining dietfict in sbaut 90 d e s  west of McKinley 
Park.ettrtion on the Alaska Railrod. The area around Eureka, de- 
scribed in this report, comprisea, about 72 square miles in the form of 
a strip 6 miles wide and 12 miles long. . , _, . 

Tbe medmk ia mainly a rnetemorphlo aerim of mks which, within 
the area,  ha^ baen differentiated into a quarh-mueco~ite schiet md 
a aalcmous fnciea that ranges from limmbne to chlorite w'hist. A 
few mall dilrm of quartz porphyry and diab- intrude the mh'iet. 
,The general stmuture trends N. 70' E., and from an axis that extends 
frmn.BIdordo ,creek northeastward to Spruce Peek the whisbsity 
; d i p  to the northwest and muthemt. It is along tbh axis that the 
haaviest mineralhation b a ~ ~  o c c u d .  
, All the veins in tha area strike N. 60'-70' E., and &t d 6 
dip at high anglee toward the southeast, though a few dip bwnrd 
the northwwt. The veins are rudely tabular, swlling and pinching 
n l q  both the &ke and dip, and range in Wckn&sa from 23 feet to 
B f ration of an inch. Son5 of the larger veins , b v e  baen opened by 
drifta or other excavations' aloag the etrike for 800 feet, but their aur- 
face wterops have been recognized for even greater distmces. 

Tha veins ass of three types--gold quartz veins, silver-bsaring 
gdeaa veins, and stibnita veins. The p l d  quartz v e b  con& of 
whih quartz mntaining small  amount^ of menopyrite and pyrite 
with b ~ ~ t t e m d  n a b  of galena or sph~lerih. The gdd is krgely ME+ 

tiat& with tb ealphda miner&, e~cept in the oxidized parta of tha 
vein, where it  iu found as free gold. The galene+phalerita v h s  m 
composed predominmt1y of ,auEphidea carrying only small &mounts 
of quartz lrnd carbonatte gangue. The ratio of plena to sphder i~  h 
variable, and awmi&ii with t h w  *minerals ere small amounts of 
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te-te, stromey~rite, stephanite, and chnhopyrite, WJ well ae 
ppite md -nopyrite. The stibnitm veins are c o m ~  of atibnite 
with mme quartz gangue, and mmy are m d v e  stibnib. Enrich- 
ment appears to be almost totally lacking in all the veins, and they 
have bean only superficially sxidieed. 

Some yeam ago about 1,300 tone of sulphide ore was &ed and 
ebipped. Mest of this ore assayed better than $175 n ton, with the 
majw value in silver, then worth $1 an ounce. The workings from 
which this ore was taken are now in tbmmible. M 104 arunp1es taken 
from m m i b l e  quartzr veins throughout the dietrict the highest w a y  
wae 3.74 ounccm of gold and 1.60 ounces'bf silver to the ton, andl the 
avemge was 0.21 ounce of gold md 6.41 ounces of ailver. 
The area shows excellent indication8 sf minerdbation, asd it is 

highly probable that other veins not yet mined contain ore of aa high 
grde  aa that so far diecovered. The type of mineralization, the 
chrmhr  of the ore, and the absence of appreciable enrichment indi- 
c a b  that the ore extends to considerably greater depths than those 
so far reached by mining developmenh. 

FbIICBANXB DIt3TBIQT 

~ha'~eirbaaks district is underlain by precarnbrian metamorphio 
ddstbl of sedimentary origin that have s considerable range in com- 
position and are lmown collecti~dy aa the Birch Creek mhist. The 
nchista are overIain in the valleys by extensive depomts of gold-baaring 
gravel and muck, and natural exposum are extremely rare even on - 
the hillaides and B e  ~ummits because of the besvg oover of moss and 
bushes. The cleevage of the schists has a ~ensral well-dehed s trua- 
tmal trend, which in the eastern pert of the district, or Pedro Dome 
area, k about east, with dips of 15' to 46' both north a d  south. 

the wmtsro part of the area, in the vicinity of &tar Dome, the 
trend is slightly eaet of north, and this tmnd haa influenced both 
intrusion and mineralisstion in that area. 
The schista have been intrudsd by igneoue meb of 8everd types. 

T h e  earlieat is a he-grained quarts: diorite, which is we1 1 e-ed on. 
Pedro Dome. The diorite was followed by a coamqphed  biotite 
granite p r p h y q ,  and this by her-grained quartz porphyry, which 
in some dikea is mprmen ted by aplftic m k .  There are two principal 
areas of these intrusive rocks in the & G o t ,  and they occur as 
elongated, nearly parallel bodies following the general ~ h c t u r a l  
trend, one north sad one south of the Goldstream Creek drainage 
basin, northeast of Fairbanks. .There are probably s large number 
of s d T .  offshoote, or dikes, from these large masses, but the deep . 
surface cover hae obscured most of the outcrops, and only a few of 
them have b n  t r m d  and mapped. There is relatively little igneous 



mck k t h e  mors highly minimkd etaa on the muthsaat nids ob> 
=tar Borne, but .a few small outmop show that the dikes fotlow 
the northward-trading stsucture. 
In the FaLbanka district the principal minerd dsposita of  omis is 

intewt, aside from the extensive gold pIsmrs, sre the gold quarto 
mb, which &I$ from s few inches to 15 feet wide. Many of thme 
veins ~ s r r y  from 1% ta 2 per cant of eulphidea and free, o l d .  The 
principal etllphides ara sraenopyrite and stibnite, but gdana, j a m  
sonite, sphderite, and Ii ibgita have been recombed. .Mmt of the 
g ~ l d  accompanied the sulphidee and was dapoaited in .s ,third shag& 
of reope- of the veins. *Adequate evidence is availabls tO.BhdlR 
that the gold ia largely primary and that the tenor of ore probably 
will not change with depth ta my appreciable amount. Muoh of 
the gold is fm aud a n  be m ~ e r e d  from the ore by a w I e  meid- 
lurgicd treatment. The economic conditions, though :presenting 
~ame d%cuItiee, rrre much superior to those in many ohher miming 
camps in northern latitudes, for transpsrtntion k available through* 
out the year, and the camp ia not isolated. 

. h103~,whenthecampwmstudied,therewemwatl~r100gold- 
lode pmpertiee at which sufficient work had been done to ~ U O W  mme 
memum of examinstion. Of thm there were a b u t  40 at WW 
prospeating and development were under wey and 10 that were pro: 
ducing. The moat underground development work hm been done at 
the R e d y  Bulbon, Billy Sunday, Ryan, Little Eva, md Mohawk 
&a, on Ester Dome, and at the S o ,  N m h y ,  C l e q  Hill, Henry 
Ford, Tolovma, Wyoming, and Ri-Yu properti-, in the P& Dome 
-8. The deepmt working in the district hed reached 350 feet below 
the rrudace, bttt in 1931 no workinga below 250 feet wem open for 
inspeation. 
The Fairbmhs .district pmduoed nearly $ 8 0 , 0 0 0 , ~ n l - h  $&&< ' 

d e p i h  in the yearn 1904 to 1930. It is .estimated Ithat dredges or 
other mechnicaI devices, reworking tha same strams and-o them that 
could not be workd by hand methods, produce an even greater 
amount duFiag the next 25 years. It ia believed that the lode gold 
depi ts ,  which produced nearly $2,000,00Q from 1910 to 1830, can 
produrn in t b  a& 25 yew,  under adequate hmcial support and 
eWed techicd md administrative direction, an amount of p l d  
that will cornpwe~favorab~y with that 80 far yielded by the placer 
depmite. 

Depaeita of stibpite (sulphide of antimony) alao a m  in the F'ait- 
b ~ h  district ma ~ i n e d  in the paet, whm high p r l ~  EOF 

. mtimolby prev8i14, and it is b$ no memu unUce1;p thatv they mry 
'be mined again if prim rench a su5ciently high level. 'The anti- 
mony orw m m  h the gold lodes, but usu Jly RB minor mgmgated . 



dapoeite. In a few p h  stibnih was deposited in these I d e s  to 
the p m t i d  emluJo11 of the other mlphidm mil gold. 

, .  The tungaten deposits of the district were mined only under the 
~bimdlrs of a ~ e r y  high prim during the World War, and it im not 
+sd as likely that mining of them d l  be murned.in the near 
future, chiefly b u s e  of their small size and low tenor but partly 
because of their p a t  distance from markets. These deposits are 
quattz-scheelit-a veins, which. have either r e p l a d  smaU lenticular 
bodim of limestone or occur as contact-metamorphic deposits in tha 
vicinity of acidic intrusive rocIts. They may therefore be lsought in 
widely sepanrtd tracts, but they are likely to be irregular and s p m .  




