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OCCURRENCES OF MOLYBDENUM MINERALS IN 
AILASKA 

In the accompanying report reference is made to all of the deposlta in 
Ma&a In whlch molybdenum minerals have been definltel~ recognized an6 
repbrted. None of the depoalts have been mined mmmercIaily, and none of 
them have been pmspPcted thormghly enough to afford quantitative estimates 
as to thelr tenor and potential reserves; in fact. at only a few of the locnlltlea 
bas there been more than smflclal t&lng. Fortyane aeparate nnd dirrtlnct 
localltlw where molybdenum minerals occur are listed, and the aaailabIe Infor- 
mation on factors of geologic signlfiance m t d i n g  each occarrence I s  glven, 
k mall-scale map of Alnska on which the variom localitits are lndtmted forms 
part of €he bulIetln, and In the text are extenslre refeeterencerr to the vnrlous 
publtrrhed report6 an8 records of the Survey upon which the slatementa are 
ba&. In mite of the widespread distribution of molgbdenm mtneraIlzatIon 
In Aladca, the  remotenw of many of the lomlitles, their handicap through 
dearth of transportation facilltiea and labor snpplim, annd the already well- 
snppl1ed nrndltion of  the American market for molybdenum otea dlscoarage 
tlm early development of any of the known d w i t s  or eearch for them in 
anmmeYed area& These draw-backs wirl doubtless become less important 
inctors aa the gcttlement and development oi Alaska as a whole taka place. 
It la, therefore, with a view to the future that one must conMder t h e e  deposIt8, 
en& from that Btandpolnt It becomes evident that some of them mait  watchlnl 
eonalderntion. 

f NTRODUCTION 

During the many years that the Gteological Survey has been con- 
ducting mineral investigntions in Alaska it has ~tccumulated a large 
mount of data regarding all of the known mineral deposits of the 
Ter r ib ry  and has published most of the essential facB ~ l t i n g  there- 
from. However, many of the records and dmriptions, especially of 
the Iess-deveIopecE deposits and of the loss-used materids are not now 
resdily accessible, because they are widely, and ofhn obscurely, 
mat ted  through the many volumes that ham been published. It 
has therefore seemed desirable from time to time to assemble and 
bring together in one place all the available records regarding the 
h o r n  occurrences of individual mineral commodities. Such a com- 
pilation regarding the known occurrences of molybdenum minerals 
in Alaska is afforded by this volume. 



In thus fmusing attention on the molybdenum deposits tha wr ib r  
wishes to disclaim specifically any implication that the deposits dis- 
c u d  are likely to have 8 significant effect on suppIying molybdenum 
ores to the Nation or to the world trade in the near future. At the 
present time the United S t a h  wihhin its own borders exclusive of 
Alaska, is well supplied with daveloped molyMenum deposits, and 
those deposits bow furnish more than 90 percent of all the molyb- 
denum that is produced in the world. As a consequence, there is 
now l&le incentive to hunt for or to try to develop rnolybdenmn 
deposits in m o b  parh of Alaska, which necessarily have the present 
disadvantages of greabr distance from mark~ts aed supplies, lack 
of established facilities, and uncertainty ss to the geologic factom 
that will be involved in their ~uccessful operation. 

Many of the Maska Iocalit,ies recorded are little more than p i n t s  
at which mmoIybdenum minerals have Geen identified, and none of 
Ithem afford specific quantit~tive information as to the potential 
resources ~t that place or in the neighborhood. On the other hand, 
the localities record& indicate the minimum number of pl- where 
molybdenum minerals have been found, because they include only 
those that are specifically known to the ~ ~ o g i c a l  Survey and ex- 
clude thm known only on the basis of unconfirmed reports from 
prospectors: and others, Furthermore, it should be realized that Jess 
than half af Alaska has been examined by the Geological Sumy;  
consequently, a b u t  300,000 square miles, or an area approximately 
twice as large as the entire State of California, is as yet unmrveyed 
even by the most hasty explorations. 
In spite of t h w  limitations and imperfections iR the available 

m r d s ,  the aswmbling af the rccords regarding the ocxur&nce of 
molybdenum minerals in Alaska serves fa ernpl~asize csrtain brmd 
features of distribution or of p l o g i c  relatio~~ships and to make 
available the oldor recards ?n mch form as mill savo future inqniars 
time and effort in advancing any investigations they may undertake. 
In collecting the data hem set down tho writer has mmrned the 

role mainly of compiler. He haa had the constant help and ndvice 
of his present associaks in the Alaskan Branch, who in turn have 
availed themsalves of the results of tho work of .the many geologists 
and engineers who in the past have carried on their field investiga- 
tions under the adminishation of that branch. Refemnces to the 
specific contributions of each investigator have been made at appso- 
priate pointa in later pages of the text, and grateful acknowledgment 
is made hers: of the general assistance freely rendered at all times 
throughout the prepamtion of the manuscript by F. H. Moffit, J .  B, 
Mertie, Jr., and 6, C. Reed. 
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CEKARACTERTBTICB OF MOLYBDENUM MINERALB XN 
ALABKA DEP081TS 

Although a number of compounds of molybdenum and other ela- 
menh occur in nature, the only primary rnolybdenam mineral that 
hss been recognized in Alaska deposits is molybdenite, a sulfide of 
moJybdmnm, whose chemical composition is 40 pement sulfur and 
60 percent molybdenum and is indicated by the formula MoS2. Usu- 
ally this mineral occurs in plates or scales, which on casual examina- 
tion resemble pphite. Molybdenite, however, differs from graphite 
in that i t  leaves a brown or bluish-gray streak on paper er other 
matednl rather than the black of pph i t e .  The mineral also shows 
a somewhat bluish cnst itthth than the pure block of p p h i t e .  
Chemical tplsts readily serve to diflerentiate the two, because 
molybdenih gives off sulfur fume when heated and shows charm- 
taristic reactions for molybdenum when treated with acids, whereas 
graphite, consisting solely of carban, shows no such mctions. 
Molybdenit? is much heavjer than graphite, hrrving a specific 
gravity of about 4.7 as against 2.1 for  gr~phite. Molybdenite is 
very soft, h a ~ g  a hardness of 1 to  1.5 on the scale customsrily ued 
by geologists, which ranges from 1 ( v o v  soft) to 10 (very hard). 
The plates or scales in which the mineral usunlly occurs can readily 
be bent, but they are not elastic, and hence do not spring back into 
their original position. In these r e s p t a  molybdenite resembles 
pphi te  and differs from the micas, for which, in mall particles, it 
might be mistaken, as the ordinary rnicns are highly elastic. 
In a few of tha Alaska deposits the mineral wulfenite, which 

should not be confused with the mineral wolfrarnite, has been re- 
portad. Wulfenite is a lead molybdate, which contains about 39 
percent of molybdic trioxide and 61 percent of lead oxide ~ n d  bas 
the chemical formula PbMoO,. It appears to occur only es a second- 
ary product resulting from the weathering of original molybdenum 
minerals whereby solutions were formed that interachl with nearby 
lead-bearing minerals. This mineral usually forms in squarish 
tabular q d u l s ,  who= mlors range from nearly white to  deep d, 
but which, on G n g  crushed, yield white powder or streak. Wnl- 
fmite is m y  heavy, having a specific gravity of 6.7 to 'I. It is rather 
soft, having a hardness of 2.75 to 3, about that of calcite. 

At the present time some 41 separata Alaska localities am h o r n  
at which molybdenum minerals occur, These Iocdities are widely 
d + d  from near the extreme sonthem part of southeagtem 
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Mask8 to the extreme northwestern part, in Sewad P e n h a l a  Tha 
order that has been adopted in describing these different localities 
in the main follows their geographic sequence from south to north- 
west. Following the usuaI practice of the GeologicaI Survey, the 
Iar@ geographic divisions of Alaska are called regions, the next 
smaller subdivisions are called districts, and the districts are broken 
down into smaller tracts, which are generally called areas or am 
named from individual mines or other distinguishing local ferttures, 
The localities where moIybdennm mineraIs occur are indicated on 
the accompanying map (pl. 12) and are numbered in sequence from 
the southeasternmost to the northwesternmost part of the Territory, 

It should be clearly mSn;zed that the adoption of a geographic 
order for the description of the occurrences of the minerals has the 
merit of avoiding any appearance of listing them in the order of 
their presumed economic importance. This is highly desirnble, b- 
cause the data on which to dram valid judgments as to the relative 
value of the various deposiB am not now avnilable. In b a d ,  as yet 
few srious attempts to develop any of the hlaskn molybdenum de- 
posits have been made. Indeed, except for the work that hm hen 
done on the deposits at Shakan and on hmesurier and Baker Islands, 
in southeastern Alaskn, and on Rock C m k ,  in the Copper River 
region, none of tha occurrenw have been actively prospected with 
the sole aim of determining the feasibility of dewlaping their molyb- 
denum content. 

The adoption of the various geographic divisions &odd not be 
mgarded as other than a convenient method of arranging the varioua 
descriptions. I f  adequate information hnd been available it would 
have been far htter to adopt a scheme in which the:@k@e ,rela- 
tionships were more clearly emphasized. Then the reader would 
be aware of the role that certain geologic processes had in Ithe forma- 
tion of the deposits and would be aided in recognizing comparable 
areas in which march for molybdenum mineralization might be more 
profitably mnduckd than in places not having a favorable environ- 
ment. To remedy this obvious defect an attempt has been made in 
a latm action of this report to summarize some of the main pints 
of gedogc signi&ane that come out of the individual descriptions 
that follow. For the present purpose it will perhap suffice to urge 
the reader to regard the adoption of geographic divisions as merely 
a convenient method of description rather than as rigidly defining 
the extent of the mineralization referred to. In other words, the 
aretbs mentioned are to be regarded only as places at which the certain 
type of mineralization has actually been found, so that if similar 
geologic conditions prevail beyond that arm it is probable that corn- 
parabb mineralization a h  occurs there, though it may not,yet ham 
been discovered or mported. 





In southeastem Alasktt there nm eight districts in which molyb- 
. dennm minerals have been found, namely, Prince of Wdea Island 

and vicinity, Hyder, W q e l l ,  Juneau, Sitka, Chichagof, Glacier - Bay, and Skagway. In some of these districlts the molybdenum min- 
erals have been found at several rather widely separated places, which 
appear fm h dc ient ly  distinct from one another ta be described as 

. geparate a- The records reprding each of these will be reviewed 
in the fobwing pages. 

In five areas on Prince of Wales Island and in ita vicinity occur- 
rences of molyMenum minerals have been reported. These are at 
Copper Mountain, Kasaan Peninsula, Baker Island, Noyes IsIand, md 
near Shakan. General dimrrssion of these occurrences, as well as of 
others in southeastern Alaslm, is contained in a report by Buddington 
md Chapin: which has been fully used, together with other more 
specific information, in the prepnration of the present report. 

Copper Mouutain is the name of tt prominent Imdmark a h t  45 
miles northwest of the southern tip of Prince of WJes Island. In 
the main the higher parts of the mountain have for their bedrock 
granitic intrusives of Meaozoic age that have been injected into meta- 
morphic schista and lims~tones of Paleozoic or later age. Near the 
contacts of the granitic rock~l with the schists and limegtones them 

. has been considerable alteration, forming zones in some of which ore 
Mi= have been found. In the past, mvaral of these ore bodies 
yielded considerable copper ore that was mined commercially. The 

. geology of this area, as well as of  a nearby tract to tho north, on 
Kasaan Peninsula, has been described in oonsiderabIe detail by the 
Wrights." From this reports it is learned that the molybdenita 
occurs in the cantact deposits, usually in small flnkm, or in the altered 
granitic m k  near t h m  deposits. At one of the mining claims, the 
Jumbo No. 4, the molybdenite is ~lssociahl with such minerals as 
garnet, calcite, diopside, and clralcopyrite. An anaIysis of the altered 
diorib from the Jumbo mine ' showed a content of 0.78 percent MoS,. 
The altered diorite a t  the contact wiwit-h the diopside-garnet-csIcite 
rock is described as having lost all its free quartz and most of its- 

* Buddington, A. F., and C b u p h ,  Theodore. Geologl and mlnsral depo~IB oi matheastern 
' 

Alaska: U. 81. Geol Burvey Bull. 800, pp. a fwao ,  347-348, 1929. 
WsIght, F. E. and C. W., Geology and ore dmontta of C o p m  Mmntah had Enman 

PetlInnula : W, 8. Oeal. Burvey Prof. Paper 87, 110 pp., 1915. 
*Idem,  p. 49. 
* W r I ~ b t ,  F. B. null C. W., op. dt., p. 108. 
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plagioclasa and as having in place of these abundant calcite, m i d -  
L-. 

erable garnet, and much diopside. Small patches of molybdenite 
accompanied the calcite, and to the Wrights it wmed clear that, the 
molybdenite h d  been introduced, because it was abundant in the 
ndjacent contact, rock. They expressed the follbwing conclusions: 
HThe first development of the diorite was evidently accompanied by 

- 
the depoition of pyrite, pyrrhotite, and molyklenite. Diopside seems 
to occur where pyrite is present, and calcite with hornblende accom- 
panies the molybdenite and magnetite." A pllotograph of a charac- 

* 

teristic specimen of the ore containing molybdenite is shorn on plate 
7, D, of the Wright report. The amount of molyMenite seen in the 
entire aren, however, was mall ,  nnd the Wrightss defhitely state 
that Yt is not found in the Copper Mountain nren in commercial 
quantities." 

Raman Peninsula is a long promontory jutting out abut  midway - 
an the eastern coast of Prince of Wales Wand, some 25 miles north- 
east of Copper Monntnin. In the main its geologic features are 
closely comparable with those of the Copper Mountain area in that 
large bodies of granitic intrusives ham been injected inta older 
sedimentary racks having the composition of gmywacke, quartzite, 
conglomerate, and limestone, which are regarded as dornhantly of 
Devoninn(1) age. A number of ore deposits occur in the area, the 
Wrights diflerentiating four distinctive types as defined by their 
mineral composition or by their mods of ocearrence. In only one 
of these types, namely, the contact metamorphic deposits, do the 
Wrightss report the presence of molybdenite. They do not give 
details as to the mode of occurrence or of the quantity preaenk It 
is npparent, however, that they regard the origin 8s compnmble with 
thnt at Copper Mountain, though it seems probable that the amount 
of this mineral actually seen in the Kasaan area was somewhat less. 
There are, however, large tracts of contact rock in the area, so that 
doubtless them are many places whexo molybdenite might be found 
if carefully searched for. 

Balrer Island is about 16 miles long by 10 miles wide, lying about 
midway off the west coast of Frince sf Wales Island. Tha genera1 
bedrock of the island as mapped by Buddington and Chapin con- 
sists of a mas# of quartz diorite, which occupies much of the aonkhern 
part of $he bland and intrudes sediments that are mainly Middle 

a Wright, P. E. mud C. W., op. clt., p 48. 
'\Vllght. F. E. an6 C. W., op, cit., p. 87. 
7 lluddlngton, & F., and ChnpEn, Theodore, OD. dt., p l  I .  
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Devonian. The' northern part of the island is composed mainly of 
Mid& Devonian andktic h a s ,  b&, md congIomerate. Ap-. 
prentIy none of the. Geological Survey geologists have examined 
the reported molybd~nite deposits of the idand, though the writerE 
stated that in 1930 a company had been-formed to undertake their 
development. T h e  following stntements therefore rest on a report 
made June 8, 1931, by M. 31. Reese, mining engineer, to J. Q. Galvin 
of Seattle, a copy of which was conrteously fpmished to the Geologi- 
cal Survey. The property in qmstion is that of the San Antonio 
Metals Co. and is said to embrace 26 claims, which cover mast of the 
eastern part of the is l~nd south of Harbor Creek, San kntonio Bay. 
According to Mr. Reem, in the slates close to the contnct,with the 
main granitic mass are several fissures, which contain sugary quartz 
awia ted  with rnolybdenite, pyrite, and p ~ h o t i t e .  In places the 
molybdenita appears as thick jncmstations on the walls of the fis- 
sures, ns well as enclosed in the qnnrtz and in the altered granite. 
Samples &ken by Mr. Reew were regarded by him as carrying on 
the ammp about 0.276 percent of MoS,, as well as considerable 
smounts of gold, though he states that n. number of snmp1e.s cnrried 
mveral percent of MoS, and one carried 7.26 pemnt. Using his 
&imam average nssay content and his @dimate that 100,000 tons 
of such ore occurs above drainage level ae a basis for computation, 
he concluded that the molybdenite and gold in the suficiaI part of 
the deposit alone wodd defray aIP mticipatd costs of operation and 
leave a margin of profit, In spite of his encouraging report the 
property has n& yet been brought into successful production and 
in fact has b n  the scene of only little actual explor~tion. 

Noyes Island is a small island lying off the west mast of M c e  
of Wales Island, s few miles northwest of the north coast of Baker 
Island. Very little is h o r n  &out the occurrence of molybdenum 
minerals at this place, though Ruddingfon * definitely nodes the m- 
cumence of molybdenite on the north coast of this island and states 
that it is found there in schist. The pologie map accompanying 
Buddington's report shows that  the rocks exposed on t he  north coast 
of the island me. in the main Middle Devonian slates and limestones 
with interbedded andeeitic volcanics. No ptmitic inhsives are 
indicated on his map in the vicinity of the north coast or elsewhere 
on the entire idand, but Wright lo refers to the fact that XLchalco- 
pyrita associated with pyrrhotite has been discovered at the 

li%ftb, P. S., MIneral'induntry of Alnaka in 1930 : 1J. I. &oI. Sumey Bull. SSO, p. B1. 
XB.33. 

*BuUdIagtm, A. P*., an8 Chapin. Tbmore, ap. dt. p. 320. 
HWrlghlt, F. E. and C. W., The Eetchiknn end WranWl mining dlmtrlba, Alaska : U. B. 

Wl. Snrwy Bull. 347, p 80, 1008. 
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&mitic contact on the north end of Noyes Island * * *?' It 
eeems probable, therefore, that the molybdenite may ham been in* 
d u d  into the schists at  this placw by the igneous activity attendant 
on the injection of granitic mks ,  which are the same or comparable 
ta thorn reported by WxighD. 

S h h  is rt -11 kttlement on Kosciusko I~land, not fer frwn 
the extreme northern point of Prince of Wales Island. Tha geology 
of the area is complex, a great variety of different kinds of d iments  
of ear17 Paleozoic age having been intruded by a granite and dioritic 
atmk 6 to 8 miles in diameter. A mineral tht WM s~~ppmed ta be 
lead but that mbsequently proved to be molybdenite, had long been 
known to occur near Shakan, and clairns had been taken up ta include 
the better showings. These claims were subsequent;ly allowed to 
lapse but were reIocated for the molybdenib showings in 1917 and 
the property bonded to  the Alaska Tmadw~ll Mining Co. At thkk 
time the prim of molybdenite was approximately $2 i2 pound, and 
the entim production of metallic molybdenum from depsits  through- 
out the world appears to have h e n  less than 1,000 tons a year.u 
The opportunity of establishing a significant mining enterprise ap- 
pared attractive, and the company started and carried on exteaaiva 
prospecting and development work until late in 1918, when *he end- 
ing of the war, with the attendant collapse in the price of molgb- 
den- and the extensire opening up of large de@h in the S h h  
ao altered conditions that the company no longer felt justified in 

, continuing the Shakan project. During the time that work was in 
pro- at  this property many items regarding the acornplishmeats 
were recorded in various W o g i c a l  sumey reports, the 
significant of which a p p d  in publications . . ---  by Chapin,lg 

j/ Mertie,'"a-nd&.u Several i n f o 6 i i i e  articles ragirrding this 
a$&t also appeared in the technical press. Of these, that by 
Bradley I6 is thc most compmhensive and authoritative. 

Recently through the c o u r t e ~  of the Alaska Juneau Gold Mining 
Go. the Geologicnl Survey haa been permited ta consult a *portm 
made to  the company by its geologist, Livingston Wemecke, a t  the 

u world at la^ of ,  CmarnesFial ~ o g y ,  p+ I, ~ l p l m ~ o n  of minern~ g ~ a c t f w q  K 38. 
' 

U. El. QooL Buwer. 1921. 
Y Cbmpltl,  bendo ore, M l n l n ~  developments in the Ketchikan Wet: U. 8. QeDL Snrw 

mil. 882. g. 89, lalo. 
Mertle, 5. B., Jr., Lode mining in tb0 Juneau and Ketchthn U i r M m  : W. a, W L  E m  

w y  Rull. 5'14, pp. llIC119, 1921. 
14 nmn, F. L., Molgbdanlte BewBftn, s mhort redew: U. GeoL S n r v e ~  Bun 781, rn 

14-15, 1924. 
uBradlcy, F. W., M i a  and R c i  Fwm, vot 118, p. 48, 1818. 

Wernecke, Eltlngeton, Geolan of ghakan molgMen1te deposit, Traadwd, klauka, 
D w ~ n b c r  28, 1917 (unpnbllmhed mgort). 



time exploration of the propeTty was most active. As that mpod 
fives especially full details as to  the geology and other character- 
istics of the ore occurrence, it f o m s  the source from which all tbe 
following statements have been abstracted. 

The claims forming this property were known as tbe Masks Chief 
p u p  and w a  situated one-third of ic mile or more southeast of 
Shakan village. In the vicinity of Shakrtn the bedrock consists of 
,a Lower Devonian limestone about 2,000 feet thick, striking N, 5" 
to 15" W. and dipping 70" W. This limestone grades upward into 
p e n m n e  composed of fine volcanic tuffs, in places banded with 
black argillite, Lying to the east m d  cutting all of these older 
rocks is a large intrusive mass of diorite, whose contact with these 
older m k a  is doubtless irregular in detail but broadly fol1aws a 
crescentic course from near Slirtkan to Calder Bay. The diorite 
cuntains considerable hornblende and in plams approaches the com- 
position of gabbro. The molybdenite-bearing material is a quartz- 
albite vein in the diorite, about 1,000 feet from the coatact of that 
rock with the argillite. This yein had been traced by surfam cuts 
and a tnnnel for a linear distance of 520 feet, and in that distance it 
hnd been found to range in width from 2 feet to more than 6 feet, with 
an a v m p  width of 4.1 feet. The vein umsuaIly is separahd from the 
diorite on the footwall by a layer of gouge, and this condition is 
occasionally truo for the hanging wall contact, though more com- 
monly tho vein and the diorite on that wall am "frozen" together. 
The course of the vein is exceehgEg v~riable. In different places it 
strikes from N. 60" W. to N. 65' E. Its dip, however, is fairly 
uniform, at  from 20" to 30° S. 

The deposit, according to Mr. Wornecke, clearly mas formed by 
circulating thermal waters, which deposited quartz, albite, ortl~oclase, 7 
phrenite, epidote, biotite, chlorite, and some sericite as gangue and 
pyrrhotite, pyrite, chalcopyrite, and molybdenite RS metallic sulfides. 
In p1nces these metallic sulfides form aa much as 30 to 40 percent of 
the vein filling, and in the order of their relative abundance are 
usually about as follows: pyrrhotite 50 percent, p-mite 40 percent, 
chalcopyrite 6 percent, and molybdenite 4 percent. The amount of 
molybdenite in different parts of the vein varies widely. Apparently 
iL is most abundant in those places where the e n y e  consists of about 
30 percent of quartz, 40 percent of albite, and 20 percent of orthoclam 
Molybdenib is also especially abundant in those plnces where nnmer- 
ous fragmenb of tho altercd wall rock diorfta form inclusions in 
the vein. The third place thnt appears favorabb for the f omnation 
of molybdenite is where qun& is absent, or present only in mall 
mounts, and pyrite is abundant. In these places the pyrite is cut 
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by many maPE veinlets, one-sixteenth to one-fourth inch wide, which 
contain considerable amounts of molybdenite. 

ObviausIy the deposit is genetically connected with the intrusion 
of the hornblende diorite and was formed after the wall rocks had 
solidified sufficiently to fracture ~ n d  were comprrrati~ely cool. The 
lalation of the melybdenite to other vein minerals indiceted to  Mr. 
Wernmke that there were two stages during which the molybdcnite 
wns depositad. One of tl~ese was at a fairly enrly stage, wlde  the 
tcmperaturo was reIatively high; the other rras at a much later time, 
when the temperature was considerably lower. 'Most of the molyb- 
denite was deposited during this In,ter stage, w h e ~  the tempemturn 
lmd probably fallen blow 300" C.  Evideuce of the lateness of its 
deposition is &Forded by the fact that the molybdenite mats all the 
other mlfidea and is the latest deposit on the walls of mvikies. 

Thirteen samples taken nt fairly regular intervals along the vein 
its exposed in the tunnel showed molybdenih content ranging fmm 
0.2'1 percent to 2.32 percent, with an average of 0.95 percent of BIOS~. 
Six other assays that had b a n  made of samples cat during earlier 
operations of the company mernged 0.61) percent of EvioS,, The 
average for all 19 of these assays pave 0.86 percent of MoSZF2. Obvi- . 

ously, parts of the vein would show a much higher tenor, but the 
f megoing mas the average for the entire 521) feet. On the basis of an 
nverage width of slightly more than 4 feet, the estirnntcd tonnage of 
this one vein would probably not exceed 100,000 tons, hut there was 
expectntion that as exploration p r o g m d  extensions af the principal 
vein or new veins might be found. As planned at that time, mining 
would be carried on at a rnte suflicient to supply a mill capable of 
hmdling abut  TOO tons in 24 hours. Appnrcntly the vttrious ore- 
dressing and mehlIurgical probedures were never carried out, and 
no om or concentrates were produced for sale. As noted abovo, the 
coIlapse of metal prices fopowing tlla Armistice led to  suspension of 
fnrhher prospecting and development work a t  the Shakan property, 
and so far as the Geological Survey is informed no further work has 
hem done there. 

In some of the early analysm of t h e  ore from the Shakan property 
a considerable m o u n t  of vanadium pentoxicle was reported, one 
malysis shoviix 0.52 percent of this material. This was EQ much 
more than mas expected or apparent from microscopic examinations 
that F. 1;. Hess, at that time the Survey specialist on the rare mjn- 
eraZq took the mtter up with F. W. Bradley, the president of the 
company that was carrying on the exploration. In a letter to  Mr. 
Bess, dated February 21,1919, Mr. Bradley discussed the matter and 
stated his belief that the amount of vanadium shown by, this earlier 
analysis was erroneous, and he then cited the results of rln especially 
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thorough, new analysis that had been mada by Mr. Wernecke to test 
this particular point. This later nnnlysis showed mnadium pent- 

' 

oxide as only 0.01 percent of VzOs. Mr. Bradley quoted Mr. Wer- 
nwke to the effect "lt verifies my conclusion that vanadium is present 
in only very small quantities." 

, HYZ)EIR Pf BTRXCT 

Jn the Hyder district, which embraces the country adjacent to the 
]nternational bwndaq at the head of the Portland CanaI, in the 
extreme @=tern part of southenstern Alaska, considerable detailed 
work has k n  done by Buddineon. Ae a pesl~lt of his studies in 
the district ha dates : 

MdyMenIte has not been found in the normal veln deposirn. It Is abundant In 
an apllte dike n ~ w l a t c d  wlth the Texas C W k  manadiorite on the banks of 
Fish Creek, on Fish Creek No. 2 cldm of the Mountain View property. I e r  the 
vldnltg of the hend of the West Fork many of the thin quarte uelnleb indng  
fractures in the Tcxaa Creek qunrtz cllorile c n q  pyrite and molybdenlta In 
the vlcinlty of Greenpolat GIacler frnrlures En the &der qrrarta monzonfte 
aQfacent to the contact with the gcaywacke nnd date are canted at mme plaeea 
with molgbdenlte. 

On plate 2 accompsnying Buddhghn's report these various in- 
trusive igmous rocks are &own as different units that go to make 
up the great Coast Range batholith and are known as the Coast Range 
intrusives and are assigned to the Jurassic or Cretaceous. The Texas 
Creek grandiorite is regarded as hnving been formed somewhat 
earlier than the Ryder manxonite. The sedimentnry rocks men- 
tioned are considered tn be members of the Hazelton group, which 
is assigned to the Jurassic ( 7 ) .  The molybdenm mineralization 
at the head of the West Fork appears to have been especially noted 
on claims held by Frank 'Rlasher and to have been exposed in itn 

d i t  at an elevation of 2,"700 feet. Concerning this plnce Budding- 
tonla notes "Tho adit starts in argillite which contains quarte veins 
vith disseminated rnolybdenitaq' 

Apparently molybdenum minernlixntion may be expected at many 
//plams near the border zone of the Coast Range batholith. W. B. 

Jewell, who assisted Buddington in the surveys mar Hyder; made a 
reconnaissance along the Chickamin River, which cuts across a con- 
siderable section of the mnge. One of the msuIts of that mnnais -  
sance was to demonstrate that a few glassg quartz veins near the. 
contact of the Coast Range batholith with tlie metamorphic complex 
on the southwest contain small amounts of pyrite and rnolybdenik 
One specific locality of this type is mentioned by Buddington" on 

*BE-, A. F., Geology OC &pier and vlcinlty, mutheastern dlarlm : U. 8. W L  
Survel Bnlt. 807, p. 50, 192D. 

URuddln~ton,  A. F., op. tit. g. 100. 
mHadrllngt~nl A. F., op. tit.. p. 120. 
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a group of claims situated on the north side of Chickamin River, 
about 4 miles east of Behm Cmal. At this pIace there is a glassy 
quartn vein about 8 feet wide in the granodiorite, h ik ing  M. 80" W. 
and dipping 60" NE. This vein is slightly mineralized with pyrih 
and' molybdenite on the hanging wall. No development of the prop- 
erty appears to have been in progress far many years. 

In a recent mport from Frank BIasher regarding his prospecting 
venturn in 1944 the following information is given.' A vain 4 feet 
wide showing molybdenite mineralization was discwv& on the 
Illasher group of claims on Texas Creek The molybdenite mcum in 
a quartz vein h the grmodiorite formations. An open cut about 20 
feet Iong was driven to open up and test the deposit* but so far 
as known no shipments of ore or concentrates h v a  baen made. 

Evidence of the occurrence of molybdenum minerals in the vicinity 
of Wrangell is not very definite. The writer noted that UDtrring 
1930 interest was revived in the deposits containing molybdmite that 
are found in veins in the Ground Hog Basin near Wrangell * * *." 
The Wrights:l however, who had specifically described the mines and 
prospm in this basin and neighboring areas in an earlier reprt  
made no definite mention of the oceumce  of molybdenite there, 
thou& in another part of their report they do state "FJakes of 
molybdenite, molybdenum &de, are found in some of the quartz 
veinlets occurring in the metamorphic schists and schists and intru- 
sives of the mainland." This very indefinite location might well fit 
the conditions in the Ground Hog Basin, as it is on the mainland rand 
is traversed by a narrow belt of Coast Rrtnge intrusivas which is. 
bordered both to the northeast and southwest by metamorphic whish 
that have been considerably mineralized near their contacts with the 
igneous rocks. Obviously this occurrence is among the least well- 
substantiated occurrencss in the Territory, and many other localities 
might fit equally well the descriptions gim. 

JUNEIAU DlSTRfCT 

DOU(ILAB IBLAKD AREA 

Doughs Island is a small island lying immediately close to and 
WE& of Juneau. It is the $rte of what was for many yeam the prin- 
cipal producing lode-gold mines of the Territory, notably the Tread- - - 
well group bf-properties. The geology of this area, a$ well as of 

Y Smith, P. 8., Mlnsral lndustq of A h k a  in 19Sd : U. 8. QeaL 8urvey Bull. 886, p 81, 
1033. 

Wrlght, F. E, and C. W., The Ketchilcan and Wrangell mlnIng dlstrlcts, dLal$n: U, 8. 
Geol, larvey Bull. $4'1, pp. 18%190,1908. 

Idem, P. 89. 
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other parts of the so-called Junenu g ~ l d  belt, was intensively &died 
by Spencer? assided by C. W. Wright, during 1903 and 190Q, and 
in the repart resulting from that work the occurrence of rnolybdenite 
is frequently mentioned. The Treadwell properties lie same 5 to 6 
miles  west of the main western boundnry of the Coast Range bathoIith 
in this part of Alaska. In the intervening area are metamorphic 
schists, slntes, and greenstones that have been intruded by the Coast 
Range diorite and dikes that appear to bave been assminted with thnt 
intrusion. In the immediate ~icinity of the mines are alternating 
mhists, slates, and greenstones that in general dip eastward at angles 
of as much aa PbO. A11 these rocks have been intruded and greatly 
altered and contain considerable amounts of minerals that have hen  
introduced either in the form of fracture fillings or as impregnations 
of the rock m a w .  T h e  following specific comment~l by spencer2* 
give the significant facts regarding the occurrence of the 
rnolybdenite: 

"XL [rnolyh?eolfe] baa not been obspnM in the quartz aelns nf large b q  
o m r s  In erta ln  eon- of sheeting ia the diodte~l of the region nnd bns bcen 
found In all parts of the Treadwell ore bodies. When present In amount8 no- 

. table to the unaided eye ft ia mid to indicnte an increase in the vnlue of the ore , 

but no constant relations htween molpbdenite and the gold of the ores have ( 
M n  establl~hed." _. - 

He further states,- "Molybdenite ia frequently noted, though it is 
irregularly distributed,3' and again ?' 'LMolybdenite can hardly be 
sn import-ant carrier of gold, k & s e  it seems to be somewhat limited 
in distribution, though its presence in visible quantities is said to in- 
dicate high values." However, he specifically stntes 27 that the om- 
bearing solutions t ha t  introduced the valuable gold-bearing minerals ' 

were hot ascending solutions that contained nkonA other elements 
rnolybdonum, and that they laid down n t  lcnst partof  their mineral 
constituents at considerable depths below whnt wns then the surface . 
of the earth. The ori,gin of thrrse ore-bearing solutions Spncer 
concludes was from a magmatic source connected with the emplam 
ment of the great. Coast R~lngs batholith, The molybdenite appeam 
to Ilrtve been formed relatively late in the general wquence of mineral 
formation, as Spencer Ze lists it among the group which he refers to 
&S "sewndary minerals!' 

Bpencer, A. C.. The Juneau gold belt, AIaska: U. 19. Oml. Suwey BaU. 28'1, 161 gp., 
1m. 

~4 B m e r ,  A. C., op. dt., g. 86. 
[Jpencer, A. c, OD. dt., p 109. 

"Spencer. A C., op. c i t ,  p. 111. 
"Spencer, k C., op. clt., p. 29. 
n S ~ C c r .  A. C., op. clt., p. 30. 
'Spencer, k C . , o p .  dt.,p. 201. 



From the foregoing descriptions it i~ evident that although 
molybdenite mas fairly common in the Treadwell mine it did not . 
occur there in masses of sufficient concentration to have attracted 
attention as a resouroe that merited being mined mparately. 

It is with considerabIe hestitation and doubt that the possible oc- 
currence of molybdenite in the vicinity of Admiralty Island is I.B- 
corded. The only justification for listing this area among those in 
which molybdeaite has h.en reported rests on the fact that a specimen 
of molybdenite was received by the GwIogical S u w  from one of 
the principal mining operators on the island. The identscafion of 
the mineral was reported in a letter from the Geological Survey to  
W. S. Pekovich, of Funter Bay, under date of M m h  22, 1932. No 
definite information was obtained as to the source of the specimen, 
and it ia therefore a pure assumption that it came from near the 
address of the sender. In fact, 6. C. Reed, who has made the most 
extensive examinations of the island of any of the present &ologicd 
Survey geologists, has stated his firm mvictian that molybdenitei 
has not been recognized in any of the deposits of the island. The . 
fact that parts of Admiralty Island lie only 10 to 20 miles distant; 
from the Douglas Island Iccality and in certain r q m c t s  present 
somewhat comparable relations to intrusives correlated with those of 
the Coast Range lends some color to the possibility of rnolybdenib 
accurring on Admiralty Island. 

An Dccurrenoe of molybdenite in the Sitka district was examined 
by 5. C. R e d  in the course of his field work during the season of 
1941, and he makes the following statements regarding it : 

The molybdenite mineralization occurs on claims held by C. E, 
Deining, on one of the smaller of the Magoun Islands, a group of 
islands n a r  the southern end of Restof Sound between Krusaf and 
&&of Islands, a b u t  12 miles northwest of Sitka. 

On inspection of hand specimens and outcrops in the field, the 
country rock st the prospect appears to be biotita quartz diorite. 
The rock is massive and locally is slightly foliated. The extent of 
2l-m quartz diarite has not been determined, but prwumably it does 
not occupy a very Iarge tract, as the principal country rock of the 
neighborhood is graywade, thought to be of Cretaceow age, into 
which the quartz diorite is probably intrusive. 

At the prospect a quartz veinlet is exposed for a few fget on the 
beach bstween salt water and the cover of vegetable debris that else- 
where hides the. bedrock The veinlet, which stands n-1j deal 
and trends about N. 60" E., attains a maximum width of about 6 
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inches and locally appears to have pegmatitic borders. In addition 
to the veinlet mentioned, the rock nearby is cut by, seveml much 
smaller, branching veinleta 

Chalcopyrite is distributed rat her sparsely throughout the larger 
veinlet. hlolybdenite, in plates ns much ns one-half inch or more in 
diameter, is present in the veinkt but is concentrated near and on 
the veinlet walls. Some rnolybdenite is present in the quarz diorite 
m ~ l l s  close to the veinlet. In the pnrt of the veinlet exposed, the 
molydenite is more abundant on the southeast than on the north- 
m e s t  wall. 

CaXCBAGOF DISTRICT 

An murrence of molybdenum mineralization on the east const 
of Chichagof Island was examined by d. C. Reed in the course of 
his field work during the season of 1941, ~ n d  the following obseraa 
tions were made by him. 

I n  May 1941 a mining claim, called the 3 J claim, was staked by 
Joe Stannnrd and Jim Martin on a molgbdcnite showing on the north 
shore of Tenakee InIet,.Chiehagof Islnnd, about 5% miles east of 
the village of Tennkse. 

The country rock is conm-pained biotite-hornblende quartz dio- 
site. The smk is mnssive, but Iwally it is slightly and ohqrely 
foljnted. Rounded, dark, richly biotitic inclusions or segregations 
are sprii~klcd through the diorite. At nnd near tlrs discovery post 
of the claim the coarse-grain4 country rock is cut by dikes of finer- 
grained, lighter-colored, intrusive rock, which, in thc abmnce of 
microscopic evidence, is called nplite. The dikes appear irregular and 
branching* but they are ~iot sufficiently exposed over rt large enongh 
amn to yield a clenr picture of their pattern, A dike at thc diwovery 
post is at  Ienst 20 feet wide, and its boundnries nre partly obscured. 
The contacts between the d i k e  and the conrs~r-grained quartz diorite 
are genel-allp rather sharp, but they are "frozen,ll slightly wavy, 
end locnIly are gr~dntionn1 over dlort distances. 

Molybdenjte in srnnll flaltcs is conspicuously present in the aplite, 
but same of the nplite may be bnrren of this mineral. Molybdenjte, 
nppa~wntly in mt~ller nrnou~~ts, i s  disseminated in the quartz rliorite, 
but it may be more nbundant there tl~nn is realized beca~lse it is fine 
grained and difficult to ideiltify in the rnicaceous quartz diorite. 
The molybrlenite is closclg associated wit11 cl~alcopyrite. The 

chalcopyrite seems more widespread t h m  the rnolybdenite in the 
qu& diorite, whereas the reverse may be true in the nplite. 

A rather crude dlip mmple cut over a length of 5 feet in et random 
dimdion in the aplite at  the d i m v e r y  post of the claim contained 
0.01 pemnt,of molybdenum and 0.07 percent of copper. A similar 
sample from the quartz diorite a b u t  75 fmt northeast of the dip 

DEPARTMENT OF MINES 
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covery post cantabed less than 0.01 percent of molybdenum and 0.01 
percent of coEpr. The low molybdenum content of the samples, par- 
ticularly of the one cut in the quartz diorite, indicates that the matarid 
exposed now on the 3 J claim is probably not of commercial significance. 

OUC- BAT DISTRICT 

The Glacier Bay district, as its name implies, embraces a large 
tract of country adjacent to Glacier Bay, which lies some 80 or mow 
miles northwest of Juneau. The oceurrsncs of molybdenite has hen 
resported at five separate localities in this district. These, for con- 
venience, will be described as the Lemesurier Island, Brady Glacier, 
& i h  Inlet, Adams Inlet, and Muir Inlet arena 

fammrier Island is a mal l  island about 5 miles long, lying just 
south nnd west of the entrance to Glacier Bay. The geology and 
ore deposits of this locality were examined and dwribd  by Budd- 
in@on,8O from whose report the following abstract has been made. 
The principnl showings of molybdenite mineralization on the island 
are on the headland on the muthem coast, about midway between 
Iceberg and Willoughby Coves. The dwelopment at thia place rat the 
time of nuddington's visit consisted of a tunnel about 78 feet long 
and a 25-foot crosscut at an elevation of a h u t  50 feet above sea 
level. At this place massiva contact rock and hornstone are exposed 
at the contact between limestone and diorita for a width of about 30 
feet. The contact rock consists dominantly of red-brown garnet 
nnd asscciatod metamorphic minerala, of which the most common 
is green pyroxene. The tunnel was starbd near the contact between 
the limestane and the contnct m k .  Farther in, the tunnel cub 
banded hornstone and giartzite beds, but at the face it is in diorite. 
Several pockets of garnet rock occur at intervals along the walls of 
the tunnel, but the best exposures are at the surkce, The molgbde- 
nite occurs as facings along small gash fractures in the contact rock 
nnd to a lesser extent in disseminated f o m  Altbough the quantity 
of molybdenite in general is sparse, Buddington noted that at places 
there were small pockets in which molybdenite formed as much as 
several percent of the rock. Reed, who made a brief visit to the 
property in 1936, states that at the time of his visit work on the 
property appeared to have been abandoned for a long tirne, though 
the two claims, the Christmas and the Enterprise, which had been 
p&nted, were stiIl held in the name of G. H. Whitney, Reed's 

. observations agree with those made by Buddington, and he added 
I ' I  littIe new information to that which had been published, ex- to  

I I ,  

* BuddIngton, A. F.. Mheraf inmtrp:atiuna in southeaetern M a k a  : U. IS. &ol. Survey 
Ball. '188. pp. 5-6, 1926. 
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give s somewhat more detailed petrographic description of somo of 
the rocks and to state specifically that this. contact deposit was 
probably formed at high temperature. From informal discussion 
with Reed the writer has gained the impression that he regards the 
showings he saw as justiQing a much more intensive examination of 
the property as a possible source of rnolybdenite, nlthough he realizes 
that t h e  commercial development of such a deposit involves mnny 
factors lying outside the field'of geology. A brikf statement regnrd- 
ing some of Reed's observations 8' at this place was published in 1938. 

In addition to the malgbdenitf, mineralization shown on the Whit- 
ney property, Buddington also fitnted that he had been informed by 
J. P. Ibach that small vein stringers with vari~ble mineralization 
had been recognized on the headland southwest of TViZlonghby Cove, 
on the southern coast of Lernesnricr bland. These stringers were 
reported to consist of quartz with garnet and molybdenite; epidota 
with hrnite  along the fractures; pyroxene with molybdenite; and 
quartz heavily metallized with chnlcopyrite, This Iocality hhas not 
been emmined by any of the Survey geohgists, and no further 
details regarding the ooeurmnce are naw avnilbble. 

BEADY &LA- daEA 

About 20 mile8 west of the entrance Eo Glacier Bay is the front 
of Brad7 Glacier, one of the large streams of ice that hends in the 
high mountain range that extends southeastward from Mount Enir- ' 

weather. Mod of the country tributary to Brndy Glacier is unex- 
plored, but its geneml relation to known nreas indicates that ita 
geologic formations are broadly comparable to those occurring in 
pads of CIlichrqpf Island t o  the south and of the Glacier Bny area 
on the east. In other words it is probxble that large tracts in it nre 
~ u p i e d  by igneous rocks correlated with certain outlying units of 
the great series of intrusives of the Const Range. These ignmus 
rmks intruded Paleozoic and Mesozoic sediments and volcanics that 
have a wide range in lithologic facia. B~ddington"~ records 
the fact that V e r y  finespecimens of molybdenite quartz veins 
have been brought from f l o ~ t  on Brndy Glazier." Obviously, 
being awaro of the hundreds of square miles tributary to this 
glacielm, it is entiroly impracticable to surmim as to the precise 
locality from which the e01ybdcnite float may have coma. However, 
it m certain that it came from within the limits of the present 
basin of the glacier md that doubtless its source was in or dose 
to the contact zone of some of the igneous intmsives with the sedi- 

Reed, J. C., gome mlaeml dewfta ot Olacler Bay and Irlcinlty, AIaeka : Econ. GmIogy, 
POI. 35, pg. 14, 79, 1838. 
* Buddlnptm, A. F., and Chapin, Tbebdom. Cleo1og~ and mlnem d e m t a  af muthemtarn 
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mentary rocb. That there are many such places in the area is 
abundantly indicated by the avaiIabIe information, EO that march for 
the source from which the specific float came would probably be 
extremely difficult; in that search, however, it is not at all unlikely 
that other occurrences of molybdenum mineralization might be 
disclosed. 

OEIXTE 1-T 

Geikie Inlet indents the western coast line of Glacier Bay, about 
20 miles northwest of the entrance to  the bay. Buddingbon nates 
that "Very fine specimens of molybdenite qu~rtz veins haye been 
brought from %oat * * * from Geikie Inlet, Glacier Bay." 
This statement is conhned by Reed, who hw seen and examined 
spechens from this area. According to  W, this molybdenite 
mineralization o c c m  in a hctite that appeass to be similar to  that 
in which the molybdenite occurs on XRmssurier IsImd. A Iocnl pro- 
spector, Mr. %by, has some claims near the head of Oeikie Inlet at 
a rather high elevation, and it is from these that the rich specimens 
seen by B e d  are understood to have been tttken. Some of the speci- 
merits showed considerable molybdenite in rather large flakes in thg 
midst of brown-md garnet. The claims from which these specimens 
came are not now being actively deve l~ped.~~  

DAM8 1mYm AREA 

About 15 miles northeagt of the en&@ to W e  Inlet mid on 
the northeastern shore of GIacier Bay is a reentrant, now beyond the 
terminus of Adams Glacier, h o w n  as Adam Inlet. To the mutR 
of the inlet the country rock is composed dominantly of Palemoic 
slates, quartzites, and g r a ~ a c k e .  To the north is an imlnted knob 
composed of granitic igneous rocks, which intrude sediments sinilar 
to those south of the Inlet. Buddington reports that molybdenite 
oocnrs facing fractures in the met~morphic rocks on the north side 
of the inlet, near the entrance. Evidently the murrence at this 
I d t y  blongs to the same general type of contact metamorphic 
deposits as those already mentioned on Lemesurier Island and prob- 
ably at other points in this district. So far ns lmown no mrious 
development work aimed at opening up the deposits for their 
rnolybdenite content has been undertaken. 

A few miles north of the molybdenita ghowings near Adams Met, 
,,,pc near the head of Muir Inlet, a Geological Survey party in charge of 

Lb CD J. C. Reed in 1941 found extensive outcrops of molybdenite-bearing 
fAo - .l>il 
Ju:> 

a Baddlngton, A. F., and Chapln, Theodore, op. dt., gp. 829-830. 
Reed, J. C., oral communlcationa 

*Buddingtan, A. F., and Chapin, Theodore, op. &. p. 850. 



rock. In the brief t h e  that was spent there, the party saw no evi- 
dence of any mining claim markers. However, it was later report4 
that the body had been discovered previously and was covered by 
claims at the time of the examination by the Sumey party. John 
Johnson is said to be one of the claimants, but the names of others, 
if any, are not known. 
The mineralized body occupies a considerable amount of the north- 

west part of a small mountain, about 1,150 feet high, which lies 
between Muir Inlet an the west and a large field of stagnant ice, 
formerly part of B I u b  Glacier, on the east. 

The mountain was d i m M  from the south by Reed " in 1936, when 
the locality where the better rnolybdenite showings seen in 1941 mere 
much less a k b l e ,  because the ice of Muir Glacier then lay against 
the western and northwestern base of the mountain. Molybdaite 
was not recognized in 1936. 

Practically the whole mountain appears to be in a contact zone 
between intrusive granitic rock snd limestone. Such contnct zones 
are common in the Glacier Bay area. According to Reed:' "The 
country rock is principally hornfek ; its general strike is N. 40' E. 
and its dip about 50" KW. + * +. Granitic dikes up to more 
than 100 feet thick are common in the homfels and are particularly 
abundant neir the top of the mountain." 
T h e  two days available for work in the vicinity in 1941 were not 

enough to permit the distribution of the molgbde&e d e w @  to be 
debmined in any but the most general fashion. The following 
statements, therefore, reflect field impressions that were fairly dehite  
but which, without further work, cannot be accepted as hd. 

An intensely contact-metamorphosed zone seveml hundred feet 
wide cmsses the mountain diagonally in a direction about N. 30 E. 
from Muir Inlet to tho field of stagnant ice. This zone is now made 
up almost entireIy o f  quartz, which has replaced the earlier rock 
materials. Both northwest and southenti of this siliceous zone the 
metamorphism is less intense, or at least the replacement is less wm- 
plete, and the rock consists of hornfels, largely epidota and quartz, 
cut by an intricate net of small quartz vekdets. $tiU farther from 
the highly siliceous central zone the quartz veinlets decrease in 
abundance, and garnet, ns well as epidote and quartz, bcomes a 
noticeable obnstituent of the hornfels. 

MoPybdenito is present as joint facings, in veinlets, and in irregular 
patches throughout the contact-metamorphosed zone from the ccentrnl 
siliceous zone outward at least as far as the outer part of the zone 
in which the network of small quartz veinlets is conspicuous. Much 

mBeed, 3. C., &me m l n a l  d&ts of Glnder Bay and vlEinity, A h h :  Econ, Qeol., 
rol, 38, No..l, m. 58, 67, fan.-Feb. 1938. * Reed, J,  C, op. d+ 
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of the molybdenite lies along the edges of the quartz veinleh between 
the quartz and the Rornfels remnants. The rnolybdenite is much 
less abundant toward and in tile central siliceous zone, but some is 
present thronghout, Chalcopyrite in small arnounta is loenlly asm- 
ciated with the moIybdenite, but, unlike molybdenite, the chnIcopyrite, 
together with some pyrite, appears to be more abundant in the central 
siliceous zone. 

The molybdenite-bearing zone is probnbly mom than a thousand 
feet wide and is several thousand feet long, To the southwed, tha 
zone is concealed by the waters of Muir Inlet and to the northeast it 
disappears under the stagnont ice field. Whether or not the zone 
appears farther southwest across Muir Inlet or farther northeast on 
the other gide of the ice field is not known. A siliceous zone leen 
in molybdenite extends through the middle of the molybdenih 
bearing zone. 
The determination of even the order of magnitude of the 

molybdenite content of the zone would involve a large amount of 
aarnpling. The amount of moIybdenita'readily apparent in the rock 
is large enough to indicate that such sampling should be done, par- 
ticuhrly in view of the large tonnage of material in sight. 

In the extreme northern part of southeastern Alaska ia the old 
sattlement of Skagway, which is situated within the ares mupied 
by granitic mka that form the main body of the Coast Ranga batho- 
lith in this part of Alaska. The western limit of that body passes 
in a northwesterly direction from points about 80 mibs either muth 
or west of Skagway, In this district, near Clifton, a station on the 
Whitg Pass & Yukon route, about 8 mila north of Skagway, 
molybdenite, mineralization has long hen known. The presenca of 
molybdenite there appears to have been recognized as early as 1915, 
and clnims were staked on-the showings by Joseph Guyot and C. L, 
Cartmight. The deposit was -mined in 1917 by J. B. Mertie, Jr., 
and it is from his unpublished notes that the following abstract bas 
been made. The principal development at  the time of his visit con- 
sisted of a shaft about 15 feet deep, just east a2 the track and about 
1,000 beet north of Clifton. About 80 feet sonth of the shaft, on 
the west side of the track, a tunnel abomt 30 feet long had been driven 
S. 55" E. dong the strike of a prominent joint plane. T h e  rnalyb 
denite, amonling to Mertie, appears to be p m n t  in a rock varying 
in composition from aIaskite to granite and diffemg chiefly from 
the general intrusive rock of the neighborhood in that it containa 
no black minerals. The molybdenite is distributed in patches 
throughout the granitic 'rack, and an estimate made by Mertie from 



merely visual inspection indicated that it famed about 1 percent of 
the rmk The granite is extensively sheeted horizontally and is 
also cut by prominent joint planes, which strike N. 50" W. and dip 
72" SW. According to Mr. Cnrtwrighf one of the owners of the 
claim, the stme zone that was being prospected on the claims near 
Clifton can be traced on tha south side of the mountain northward 
to and beyond Denver Creek, a distance of a mile or so from the 
tunnel described above. 
In an early report of the Geological Survey, Chapin" noted and 

described briefly an occurrence of molybdenite near the Denver 
station, and in a later report Brooks3o indicnted thnt this lucdity 
was at a point said to be about 25 miles north of Skagway. Tha 
description of the locality caincides sa closely with all of the prin- 
cipal features noted above for the deposit near Clifton that the 
writer feels no doubt of the identity af the two and believes that 
the stated distance of 25 miles was based on the somewhat erroneous 
information then available as to its distance from Skngway, 

COPPER RIVER REQIOW 

The Copper River and ita tributaries form one of the major river 
lsgstems of Mash, the drainage basin embracing all of the tract muth 
of the Mash Range between approximately meridian 147 on the wcst 
and the international boundary on the east and extending southward 
to the PacZc Ocean, except where the narrow belt of coastnl moun- 
tuins west of Mount St. Elias drain directly to the ma. Most o f  
the centrl~I part of this area has been examined with a fair degree 
of thoroughness, but many of the mountnin fastnesses that limit the 
region on the north and south have received at  best but scanty 
study, m d  vast t racts in them h a ~ e  probably never h e n  traversed 
st all. Consequently them are extensive areas for which information 
as to their potential rnolybdenite murences are either entirely lack- 
ing or inadequate. The conjectured geology of some of these un- 
known or little-known areas suggests that they may weU mark the 
continuation of some of the already descrjkd features of south- 
eastern Alaska that have proved to be associnted with moIybdenum 
mineralization. Such speculdions, especially in view of the in- 
accessibility of these tracts, are hardly pertinent to  the present con- 
sideration of l odt i e s  where molybdenum minerals are known 
to occur and may be d i m i d  mith the bald statement that at 
present only three lomlities within the entire Copper River drain- 

"CbnpLn, 'Pheodo~e, Mining dewlopmente fn a o u t m m  A h h :  U. I. aml. Swrves 
Bull. 642, p. 100, lQlk  

~ B r o o h ,  A+ E., The Alaskan mining hduatrg in 1916: U. 8. Owl. 8umey BnU. 682. 
p 25, 1018. 



age baain are known to contain molybdenum minmIs.  These am 
an occurrence on Canyon Creek in the Nizina district, indehitely 
Ioeated showings in the Hanagita-Bmmner district, and one on 
Rock Creek, a tributary of Tanada Creek, near the Gulkana-Nabesna 
highway, 

HE% m b  DfgTItICP 

fl h i  general description of the Chitina VaUq MoBt notes the 
fact that in the Nizina district the h w e r  Cretnceous shales at many 
places are cut by numerous conspicuous dikes and sills of quartz 
diorite porphyry. Some of these dikes and sills a m  associated with 
veins carrying pyrite and free gold, aa well as a numbr of other 
minerals, among which he mentions molybdenite. Moffit gives no 
references to specific points at which he observed such molybdenite 
mineralization, but from informal communications with him it is 
understood that he regarded the presence of this mineral in such 
veins aa e rather common phenomena, and he recalled such ~howings 
on Dan Creek and near McCurthy. The amount of molybdenite in 
these places, however, he rcgarderl as of no commercial simificance. 

About 25 miles west of  the head of Chitina River and about the 
same distance wutheast of tha settlement of McCarthy is the valley 
of Canyon Creek, s tributary of Chitina River from the north. Con- 
siderable tracts within tha basin of Canyon Creek have not been m- 
veyed by members of the Geological Survey, but p a d  are shown on 
the geologic map accompanying Moffit'a repoAd"ccording to this 
map, much of the, headwnrd and eastward parts of this valley as 
mapped have for their bedrock a thick sories of baaaltic lavas and 
associated mcks, which are members of the Nikold greenstone. The 
westarn part of the valley, ns well as considerable tracts near its 
southern part, are formed dominantIy of h w e r  Cretaceous shales, 
sandstones, nnd conglomerates, with smaller areas of Triassic shaIes 
and Carboniferous chert and nrgillites. It is understood, however, 
that in the unmapped area, especially near the head of the l s r p  
glacier-filled tributary 'that enters Cnnyon C w k  from the northeast, 
about 12 miles north of the junction with Chitina River, them is a 
considerable nrea mupied by a stock of granitic rocks. It is in prox- 
imity to this intrusive mass that the reported occurrence of strong 
molybdenite mineralization is said to have been found. This locality 
haa not k n  examined by any members of the Geological Survey staff, 
and the following statements are based on information furnished to 

eMomt,  P: FT., Qeolosf of the Cbitlna Taller and adjscunt uem. k l h r  U. B. GeoL * 
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Hess by one of the former owners, Mr. Rowep and from Moffit'a 
r e ~ r t , ~  and from late information obtained by Moffik from Mr. 
SuTli~arr,~ who has lately been active at the property. The vein 
occurs at a high elevation, cutting across the steep, bare mountainside. 
In places tha vein is said to  be 8 feet wide, and throughout a width of 
1 foot, nenr one of the walls, the conc~ntration of molybdenita is 
greatest. Stringers and bunches of molybdenite are scattered throngh 
the rest of the vein material. The country rock is described as a 
granite, which ia in contact with an igneous rock of porphyritic tex- 
ture. The. locn tion of the deposits is audl as to make the early deve1- 
opment rather difficult. At the elevation nt which they are situated 
the ground is freo from snow and ice for only a very short season each 
year, so that swrfnce prospecting is hampered. The nearest m c e  
of timber is some 8 miles distant, and the difference in elevation be- 
tween that point and tho mine is several thousand feet. There is no 
available site for the development of water power within a radius of 
10 or 12 miles of the property. In spite of these draw-backs it is 
the opinion of those who have exnmined specimens of the oro that 
is of sufficiently high grade to warrant a much more intensive exami- 
nation of the resoureea of the deposit kfore  regnrding these draw- 
backs as insuperable obstacle$ to development. It is obvious that 
these handicaps are much more serious in the initial stages of develop- 
ment than they would be for an operating mine provided with ade- 
quah facilities for overcornkg Itha seasonal end transportational 
difficulties. 

HAHACfXTd-BREBSm DI5TEIEm 

South of f i e  Chitina River and east of the Copper River is a lnrge 
trsct of country referred ta in Survey reports as the Hanngita- 
Bremner district, named from the two large streams, Ranagita River 
and Bremner River, which, .with their tributaries, traverse a large 
part of the area. Aceording to Moffit,* who hns made the most exken- 
sive geologic m y s  of the district, an extensive belt of slntes nnd 
grapackes  traverse it from east to west, This belt has been intruded 
by light-colorsd dioritic dikes and i s  cut by nurneroua quarts veina. 
"The veins commonly contain a mall proportion of metallic mlphidea, 
among which pyrite is predominrtnt and plena and molybdenita are 
found." No gpecific mention is made of the Iocalities at which such 
rnolgbdenifa mineralization wrts ractunlly seen, but from informal dia- 
cassion with Moffit, it was learned that the statement relntsd to the 
veins in general throughout the district. 

*&we, J .  d., let* dam Nwember 27,1015.. 
Momt, F. H., U ~ p r  Chitina Valley, Alaaka: U. 8. Oeol. $rrm IWll. 875, p. 70,1918. 
Rnlliran, Robert, om1 communication, 1D40. 
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Boll. fi7o. 68 pp., 1814. 
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According to Noffitdq the natives of the country adjacent to  the 
old settlement of Batzulnetas have long recognized fitha mcumnm of 
molybdenite at several places in the neighborhood. At, onIy one of 
these, however, has s wrious attempt hen made to test the extent 
of the surf ace showings. This p l ~ c a  is near the hssd of Rock Creek, 
a tributar~r of Tanada Creek, which joins Copper River near Bat- 
zulneta~. The nmree;t point to the mine from the highway that eon- 
nects Gullrana and Nabesna is at mile 86. Tbe rocks in the vicinity 
of the prospect consist of a stock of granitic intrusiaes, which cuts 
bedded volcanic rmh, including altered tuffs and lava flows of 
Pemien age. The molybdenum mineralization m u m  on the borders 
of the intrusive mass, about 4 miles from the highway and about 
2,000 feet above it, its elevation above sea level being about 6,100 
feet. The molybdenite has been exposed in several surface cuts and 
near the portal of ti prospecting tunnel. The igneaus rock haa been 
petrographicnlly determined to have the composition of diorite. In  
general it is fine-grained, but coarse-grained, rusty-weathering, and 
meisic phases and pegmatites m r .  Near the prospecting tunnel 
the bodrock shows gneissic phases end dark micaceous banding that 
sirnul~tes bedding. The molybdenite m t r s  in flnkes, blebs, and vein- 
lets in the shattered light-colored fine-grained intrtrsi~es and p e p a -  
titee, It is much more abnndant in the more-shattered parts of the 
rock than in the gneissic part. No conclusive evidence was obtained 
as to whether the mineralization follows: distinct fault or shear planes 
or repremnts a border pl~ase of the intrusion, No molgbdenite was 
found in the part of the diorite traversed by the prospecting tunneI. 
The general history of the development at this place, as sketched by 
Moffit,ls indicates that in 1986 G. B. Todd, Willjam Frame, Vernon 
I-Torn, and Lawrence DeWitt staked six claims, lrnown aa the Todd 
claims or Discovery group. Aesrtys of specimens collected at that 
time srs said to have shown as much as 4, percent MoS,, and their 
average was estimated to be as high as 8 percent. In 19237 an arrange- 
ment was made with the Kennecott Copper Corporation to carry 
on a prospecting program to test the showings. As a result, during 
the winter of 193748 the driving of a prospecting tunnel into the 
diorite was undertaken. After ha-g reached a distance of 160 
feet in the tunnel further work was discontinued, as no malybdenite 
was disclosed. Since that time no active development work hns been 

"Moat, F. H. Qeology of the Upper Tetllng Rlrer dlotrlct: U. I -1. ZJn- Ball. 
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done on the pmperty, and Moffit suggesh that much mpre thorough 
prospecting of the surface sl~ould be carried on before further 
expensive undergronnd exploration is justified, 

The m u r r e m  of molybdenum minerals has been .reported from 
eight widely separated areas in the Cook Inlet-Susitna region, which 
embraces all of south-central Alnska south and east of the Alaska 
Range to the Prince William Sound Region on the south and t11c Cop- 
per River Region on the e&. So far aa known no serious at- 
tempts have as yet been made to prospect the molybdenum 
deposits at any of these localities, and so far at none of the 
deposits has sufficient molybdenum mineralization yet ken dis- 
closed to warrant intensive serrrch for potential comercinl de- 
wits. Possibly an exception to this rather sweeping statement 
should ba made in the case of the reported deposit on Portage C w k ,  
which has not been seen by any of the geologists of the Geological 
Survey OF, so far as hewn, by other disinterested persons who have 
made the results of their findings public. 
In many respects the geology of this part of Alaska reaemblw 

+,hat in the contiguous PEE* already dimmed, but, as it embracea 
an enormous extent of countrp, the formations and structura in 
diflerent parts show wide diversities in detail. It is therefore irn- 
practjcticable to summarize briefly the major geologic features of 
theregion. Instead, th~significant fnctsreg~rdingthevariouslocd- 
itiw will be given under the appropriate smaller subdivisions. 

EENAI DISTRICT 

Kenai Peninsula is a large. southward-projecting part of south- 
mntral Alaska, lying between Prince William Sound on the east 
md Cook Idat on the west. Much of its area is occupied by the 
Kenai Mountains, which form n backbone some 150 miles long. 
Many of the higher peak rise to eZevations of more than 5,000 feet. 
By fttr the larger part of the mountain belt hm for its bedrock 
argi l l ib  and graywackes that  in part at  least are of Cmtaceorts age. 
Intruding these sdiments in a few places are granitic igneous rocks 
thnt are mainly of Mesozoic age 'but possibly are in part of Tertiary 
age. Fairly common in the sediments are small acidic dikes that in 
pried are fine-grained and have a. composition rather closely related 
to tho quartz diorites, though remote areally from any of the granitic 
stocks. Cnpps,6O esammarizing the general geology of the peninsula, 
states that n, number of veins have been found. In these veins he 

"Cappa. 13. B,, Geologg Of The k'sakn RtuIroad region: U. J.; GeoL Flntvcy Bull. 907, 
P 178, 8,180. 
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mentions as *the commonest valuabIe metallic minerals gold and cer- 
bin specifkd ;sulfides, and he adds "mme rarely molybdenih and 
pyrrhotita." He does not mention any specific localities & which 
such malybdenite mineralization occurs. 

About 15 miles northwd of the Moo% Pass station, on The Alaska 
Railroad, is the Ahska Oracle mine or prospect. This property is 
situated on Summit Creek, the nor themos t  tributary of Quartz 
Cmk, which dischargw into Kenai. Lake near its western end. 
Tuck:' who examined all of the mines in the northem part of the 
entire district, makes specific mention of the recognition of molyb- 
denite in specimens from this mine, though he gives no dehiIed - 
description as to its occurrence. In his general description of the 
property he statess2 that the vein on which mining has been done 
strikes N. 1 5 O  E. and has an average dip of 60" W. In width it 
m g e s  h m  s few inches to 3 feet, and it mupies a fmture along 
which movement had taken place before, the deposition of the ore. 
No igneous rocks are known in the immediate vicinity of the Oracle 
ore body, but a narrow acidic dike, which has been t d  continu- 
ously for about 10 miles, lies about a quarter of a miIe to  the west 
of the mine. The dike itself is sufficiently mineralized so that at- 
tempts have been rnttde to mine it for its content of gold, but so %ar 
without much success. Tuck 63 interprets the formation of the veins 
of the district ns attendant on the same p r o m  as those giving rim 
to the mineralized dikes and attributes both to the presence, at the 
time of their formation, to an underlying magmatic reservoir, which 
gave off the ore-baaring soIutions. 

It is not unlikely that rnolybdenite was recognized in parts of the 
area other than st the Oracle, for Tuckua states that it  has t e n  
reported "from severaI localities," though he does not give further 

, identification of the placw. 

CafCgdlOOET BIT= dBEA 

Chickaloon River rises on the western slopes of the Kenai Moun- 
t a b s  and after a very circuitous course discharges into Chickdoon 
Bay, near the entrance of Turnagain A m .  It should not be con- 
f u d  with the Chickdoon River, t h t  is rt tributarg of Matanusla 
River, about 80 miles to the northeast. Johnson,'& in describing the 
central and northern parts of Kenai Peninsula, states that mdybde- 

slTuck, Ftalgh, The H m e  Pasa-Rope district: U. 8. -1. Sumey BuU 849-1, p 5509, 
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nib is one of the ramr metallic minerals of the region. El0 does, 
however, refer to less spec& identification of that mineral %ear 
the head of Chickdoon River, where small flakes of rnolybdenite 
mmr in quartz ledges." It is not possible now to identify more 
definitely the locality to which Johnson referred. On the map tht~t 
accompanied his report the bedrock geology of practicdly none of 
the drainage area of Chickaloon River is shown, nnd there are no 
symbols indicating prosp& or mineralization. Johnson " evidently 
did not regard the mumnca  as of economic significance, for he 
states that so far as known mo1ybdenit.r docs not occur in commercial 
quantities. From general widen# it secms probable that the bed- 
rock is dominantly formed of members of the slate-gr~ywacke aeries 
and that these metamorphic sediments have been cut by acidic dikes 
comparable with those noted in the area nenr the O'mcla mine. It 
ia highly improbable that any extensire mass of p n i t i c  intrusive5 
cmurs in the neighborhood of Chickalmn River. 

GIRDWOOD DIBTRXCT 

' h e d i a t e l y  north of Turnsgain A m  is the small settlement of 
Girdwood, and in the hills to the north of it both lode and placer 
gold mining have long been in progress. These mineral deposits 
were studied in considerable detail in 1931 by C. F. Parkss8 of the 
GeologicaI Survey. Gs a result of that work he reported, "Molyb- 
denite is a common constituent in several vein& ' * * Molyb- 
denita mcurs in partly filled vugs in quartz." In his description of 
the individual mining companies, Parksev notes that on the 13n1no 
Agostina property, near the head of Crow Creek, ''Several veins con- 
tain molybdenite, especially one vein in the bottom of Crow C m k  
and one of the so-called crosscutti~g wins. A rnndom sample on 
this crosscutting vein gave 0.26 percent molybdenum." The owner- 
ship of this Agostino properly has changed h~ncts n number of 
 the^ in the past and st one time was h o r n  AS the Barnes property. 
It was under the name Barnes property that Johnson 'O had earlier 
recorded the occurrence of mol_vbdenite in a narrow strinpr that 
carried, in addition to that mineral, chalcopyrite and pyrrllotite. 
And further on in his report " he ~tated t,hat in rt crosscut tunnel on 
the Stella claim of the Barnes property the molybdenita and sulfides 
occurred in a ma11 vein, the gangue of which was a vitreous1mking 

m&rtlrr, G. C., Jobuson, B. L., and arant, U. 21.. om rlt., gl. 8, 
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quartz. The: sedimentary beds forming fhe bedrock in the vicinity 
of this property are considered to be the continuation of the slates 
and graywackes of the Kenai Peninsula, but in the Crow Creek: area 
they have been intruded by several masses of light-colored fine- 
p i n e d  granites and fine-pined to aphmitic acidic dikes, which 
aro offshoots from more remote and larger granitic masses. The 
source of the mineralization is ~thibuted to slutions incident to the 
emplacement and injection of these igneous rocks. All of the known 
veins are small and irregular, both along the strike and the dip, m 
that they wiIl be difficult ernd expensive to mine. 

The Willow Creek District is one of the principal lode-gold dis- 
tricts of the Territory. Its principal mines are situated about 45 
miles north of Anchorage. In the main the bedrock of the district 
consists of a large central m a s  of granitic intrusives, mainly of 
Mesozoic .Ap,  but possibly including some of Tertiaq Age. These 
rocks are flanked on the south, outside the productive arm, by 
metamorphic schists of pm-Cambrian Age, which they intrude, and 
Tertiary mndstoneg and shales, which lnp over onto the granitic 
 rock^. Ray recognized molybde~iite as associated with chalcopy- 
rite and quartz in s few of the veins studied by him. He stntes that 
the molybdenite occurs in platy aggregates, some of which are ns 
much as several centimeters in diameter and that "It is believed that 
the veins containing it (rnolybdenite) are older than the other veins 
of the didrict here classed tl.s intermediate bmperatnm veins.'' One 
of tho. plates mompan ying Rag's report 68 shows s cl~alwpyrite- 
molybdenite stringer in normal quartz diorite at the h a d  of Craigie 
Creek. No specific references are given by Ray as to the ImEties at 
which he recognized molybdenite. Crrpps,- who earlier had studied 
the district, irr  liis report, also makes no specific mention of places 
where molybdenite was seen though he states 6'Specimens of mo1yb- 
denjte associated with qunrtz have been obtained in the district, but 
no rnolybdenite was seen in the gold-hring quartz vein4 md the 

A p e h e n s  may have come from the pegmatite veins" In one of 
his later reports, however, Cappsoa mentions two specific lmfities 
where molybdmite h d  been observed, One of these was on the Fern 
property, in the upper basin of Fairangel Creek, and one between 

a Ray. 3. C., The Wlllow Crselt gold lode d M &  Ah&a : Urn 8. &oL B u m  Bdl .  WaC, 
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Archingel and Purches Greeks. The locality on Fairangsl Creek is 
doubtless on claims at one time forming pmt of the old Talkeetnsb 
propertg, whew molybdenite was later seen by the present wrihr. 

in 1917, noted the occurrence of a moIpbder~ite deposit rat 
a Imlity he referred to ns "on Reid Creek, a tributary of Little 
Susitna River, in the Wlllow Creek district." This description is 
believed to be incorrect, as there is no Reid Cr& in the district, 
though thew is a Reed Creek, a, tributary of Archangel Creek, which 
is in turn a tributary of Little Susitns River. This alteration in 
the description seems entirely justified, as it would place the location 
of the reported occurrance of molybdenite within a radius of not 
more than 3 miles from the weII-authenticated site on Fairangel 
C d  and in an area that is closely comparable geoIogically with it. 

CU3EEY DISTRICT 

Cnrry is one of fie division pints on The hlsukrt Railroad, about 
midway between its two terminals. GeoIogically the district has 
features charnchri8tic of the Alaska Range in its western part and 
of the 'Snlkeetna Mountains in its eastern part. Considerable tracts 
in the dbtrict have not been examined, eren on exploratory standarcis. 

. In spib of this lack of adequate surveys, molybdenite mineralization 
has been reported at two rather videly separated localities, namely, 
at  mile 247, near Curry, and on Portnge Creek, some 30 or more miles 
to the northeast of that settlement. 

/- w7 -A 

The locality here called mile 247 is close to The Alaska Rajlrmd 
and lem than 2 miles south of Curry. The be&& in its vicinity is 
in general formed of slates and p j ~ a c k e s  of Mesnzoic age, which 
are currelated broadly with certain of the rocks already described in 
the Kenai and Girdvod districts. At mile 247 thwe sedimentary 
rocks are cut by a granitic dike 300 to 500 feet vide, which trends 
about N. 10" W. Tuck pS describe9 the dike rock as light-gray, even- 
tmtured, and composed of plagiocIase feldspar, biotite, and minor 
amounts of muscovite nnd apatite. Tamarc1 the margins, the rock 
is slightly gneissic. Occasionally a few flakes of rnolybdenite are 
found, which am usually associated with small veins of quartz and 
narrow aplite dikes that traverse the main mass of the dike rock 
The molybddte amasionally lines ~ m a U  joints and fractures in the 
main dike. From them facts Tuck concludes that most of th molyb- 
denite wazjr introduced during the Iast phttses of the intmive, after 
the dikehad partly solidified. The main dike is regarded by Tuck 

" f i r t i n ,  Cf. C, Tbe mining ln8miry fn I B f T  : U. 8. Qeol. Survey BaU. 892, 
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as geneticdy related to the large mass of p i t e  that form the back- 
bone of. the ridge between Snsitna and ChuIitna Rivers, as well as 
to that occurring in the northern part of the Tdkeetna Mountains 
The nmount of molybdenum minernlization at this plnce is obviously 
tca mall  to attract development, and its main significance ip, to show 
ibe asmiation of that eIernent with the intrusive phenomena that are 
widespread throughout this section of Alaska. 

/PoBTAOE OREEK AllEd 

The occurrence of moIybdenum mineratizntion on Portage Creek 
Fins been reportd to  members of the Survey by A. M. Johnson, who 
has long prospected in that aren. Unfortunntely, details as to the 
exact site of the sl~owings or as Ito the geology of the BW are not 
~vailable. Portage Creek is n, tributary of Susitnn River, joining 
that stream a b u t  8 miles due enst of the ststion calIed Canyon on 
The Alaska Railroad. A p d  -trail.leads from Chvlit~ia station t~ 
n point on Canyon Creek, some 2 or 3 miles above its mouth. Appar- 
ently the molybdenum showings nre seven1 miles upstream from that 
point. The general geology of this part of Canyon Creek, as shown 
by the map accompanying Capps' report;* is mthcr complex, the 
hdrock in places consisting of bodie of grnnitic rocks thab intrude . 
mdirnents, some of which are of Paleozoic age .end others of Mesozoic 
age. Presumably such molybdenum rniner~lization as does occur is 
in or doee to the contact zones of some of tliese intrusives. No in- 
formation was obtained as to  the amomt of malyMenite found at 
the better showings, but it was understood that the owner claimad 
that abundant molybdenite was present. In the absence of a more. 
disinterested sourceof information it isnecessary to suspend judgment 
as to the significance of these finds, though the writer feel$ confident 
that m e  molybdenum minemlization does occur in the awn. 

w CxARx 3 D I ~ I r n  

gI+EE dsEd 

Lnke Clark is a long, narrow lake lying within the mtllern part 
of the Alaska Range and discharging westward, nltimately into 
Bristol Bay. In the main it lies west of the large body of intrusive 
granitic rocks that form the backbone of the Alaska Range in this 
part of Alaska, but sporadic small masses of granite, which am be- 
lieved to be offshoots from this main body, occur irregularly dis- 
tributed throughout the extent of its drainmge bbasin. The most recent 
map and report covering the p e r u l  geology of the ares. were pre- 
pared by C a p p ~ . ~  Tho only place in the Lake Clark district & 

aCappe, 8. R., Gmlam o t  The Ahmka asilroad MOD: W. &i. QaoL BWL 801, 
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which molybdenita has been reported is described by the ~ t e r  as 
on Kijik River, about 10 miles northwest of the extreme northem 
end of h k e  Clark, at a point where some prospecting for gold 
Ides was in progress. The molybdenite is dcwrjbed as occurring 
in scattered p i n s  in a pegmatite nssociated with gmnitic intrusives. 
The occurrence was not seen by the writcr, and later, in 1989, when 
Capps traversed much of the Kijik River Valley, he made no men- 
tion of any s i p s  of prospecting, oitl~er old or current, being seen 
or of any showing of molybdenum minerals. Capps mnpped no 
granitic rocks in the vicinity of Kijik River near the point where 
the molybdenite wxs reported to occur, so t h ~ t  doubtless such a body, 
if  it d m  occur, is small, The rcmlts of these later hvestigations, 
therefore, confirmed the wri tqr's earlier-expressed opinion that the 
molybclenite was not abundant enough to have commercial value 
and that because of its remotonass there was little inducement to 
search for workable deposits of molybdenum in the district. It 
should, however, be noted that the molybdenum-haring ore was 
reported to carry gold, and it was mainly on account of the wntent 
of precious metal that the prospecting was being carried on. It is 
readily apparent that if the ore carried suficientIy high values in - 

gold it might be possible to recover some molybdenite as a byproduct 
and that the presenco of molybdenits js oftm regarded as a favorable 
indicntion of the presenes of gold concentrations in the nearby rocks. 

The Mrock thmughout much of the eastern part of the firea 
adjacent to Iliamns Lake is formed of the great batholithic mam of 
granitic intrusives that  make up the he& of the Alaska Rttnge in 
tha region. There is, however, n tract 4 to 6.miIes in dinmeter 
lying south of the headward port of Iliramna h k e  nnnd adjacent to 
Meadow Lake in which PaIeozoic schists and greenstone and Triassic 
limestone form the country rmk and whem, in places, strong miner- 
alization occurs. Meadow Lake and the contiguous area drains west- 
w a d  through a serios of lakes and connecting water courses to 
Iliama Lake, north of Kakhonak Bay, but access to the area is 
usualIy by way of a good trail nbout 14 miles long from Cottonwood 
Bay, on the western shore of Cook Inlet. Lodes were discovered 
north of Meadow Lake in 1901 by S. J. Goodm and were later 
developed by the Duttan Mining and Developing Co. When the 
Nismnn district was surveyed by Martin and &tz in 1909 active 
development work on this property had practically ceased. In the 
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report of this expedition the occurrence of molybdenite was spe- 
cifically noted on the Dutton prospects. At that place: there is a band 
of Triassic Ijmestone, which is succeeded on the north by an altered 
igmeous m k ,  which Martin and Ratz mferred to as a greenstone. 
This penstone is descrikd as a h e - p i n e d  rock, which was prob- 
ably originally a dinbnse or diorite. The mineralization took place 
mainIy in the contact zone between these two rocks, In the limestone, 
in addition to a number of common metallic sulfides and contact 
metamorphic minerals, hlnrtin and Katz noted the presence &<much 
less commonly" of rnolybdenite. Them metallic minerals are not 
nnifomly developed but ore in irregular masses more or less parallel 
to the contact. On t.ho claim a t  the extreme northenstern end of the 
p u p  the rnolybdenite is described as occurring in minute scattered 
particles in the quartz veins with copper and iron sulfides and also 
as thin scales on soma of the fractures in the so-called "ore rwk."' 
That the amount of molybdenite in these showings was verp smdl 
is indicated by the foIlowing comment by Martin and Katz: 7a "Ln 
passing let it be noted there is here far too little molybdenita to 
constitute an ore, and that wl~ich ja present is in too smaU =ales to 
Ibe concentrated." 

m o m  BE@IOIJ 

T h e  Ynkw &on, embracing as i t  does almost the whole central 
part of the Territory west of the international boundary, displays 
a wide mnge of geologic phenomens in its various parts, Much of 
its less accessible parts are surveyed inadequately, if at all, so that it 
i s  not yet possible to state fully or even to forecmt what minerd 
deposits may mur  in some of those areas, In q i te  of the inad* 
quacy of the awlilable information it has h e n  determined that in at 
least six districts the'presence of mdybdenih has been wall demon- 
&rated and that in two others it is probably present, though the 
information regarding the occurrences in them is much less definib. 
Theae eight districts, named in wccession from the international 
boundary westward, are Nabsna, Chisana, Goodpaster, Delta, Fair- 
bnnks, Chmdalar, Kaiyuh Hi&, and Marshall. Such inf omation 
ns is available regarding the molgbdenite occurrences in each wilI 
be mt down in that order in the following pagea 

The Nabesna district includes part of the southed.emrnost &ion 
of the Yukon region in central Mash. It takes its name from the 
Nabesns River, a large tributarg of Tanans River from the south 
that rises in m e  of the large glaciers of the Alaska Range. Near 

=MnrtIa, B. C.. and Katq F. J., k geolm@e remimaiasanca o t  the Illamm m#lon, klnulra: 
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the northern knthm of Nebesna Glacier is a low prominence lo- 
cally known a Orange Hill hcause of its striking coloration, caused 
by the weathe 'k n j i i f  'meltnllic minerals that occur in the rxks of 
which it is composed. This hill is describedT* as consisting mainly 
of a mass of quartz diorite, which projects through the mmunding 
mantle of unconsolidated gavels. The diorite is cut by innumerable 
small quartz stringers, many of which cqrry pyrite md n few of 
which carry rnolybdenite. Evidently t11a amount of molybtlenita 
present is negligible, for Moffit and Knopf made no further reference 
to the occurrence, and Schrder,J"ho had visited the district in 
1898 and had had a number of specimens of veins from Orange Hill 
assayed .for their gold content, made no mention at all of having 
recognized molybdenih in tho specimens he collected. 

Chisana River and its tributaries form the main drainage system 
throughout that part of Alaska, that embraces the nortIlern slopes of 
the Almlca Range adjacent to the international boundary west of 
longitude 141" and north of latitude 62'. In the trnct, which is 
usually called the Chisann district by the Geological Survey, some 
placer mining hss  long been in progress. In the course of thnt 
mining, in addition to gold, which is the principal rnincrnl of value 
sought, other metallic minerals have been noted. Mofit '6 has re- 
corded the presence of molybdenite in the concentrntos from some 
of the sluicing operations on Bonanza Crefk. This strenm is n 
small tributary of Cnthenda, or Johnson Creclr, whiclr jo j i~s  Gliismia 
River from the east abont 6 miles north of the present terminus of 
Chisana glacier. The bedrock source of the rnolybdenite has not been 
found. The presence of granitic intrusive rocks in the hills thnt 
form the western part of the Bolrnza Creek Basin ~uggests that the 
rnolybdenite probably came from the contact zone between thew ig- 
neous rocks and the shales, limestones, and lava flows, tuffs, and 
aggfomeraks that form the bedrock in the enstern part of the valley 
of Bonanza Creek. The quantity of molybdenite in the concentrntes 
is so ma11 that the occurrence can, at  present, be regarded as of little 
more than rnineralogic interest. 

The Gocdpaster district, as that term is used here, includes a 
large tract of country lying north of Tanana River, northeast of 
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the point where the Richardson Highway crosses Tanana River. h 
part its eastern crestline forms the western boundary of the Forty- 
mila district. The highest point on this divide is Mount Harper, 
w h m  top stands 6,675 feet above sea level. It is the highest mountain 

- in the entire tract between the Yukon and Tanana Rivers in Alaska. 
The occurrence of molybdenite was first described by Chapin, who, 
however, did not personally visit the deposit. Chapin's information 
was obtained from a report made to the owners by Albert john so^, 
af Fairbnnks. According to this report" the deposit m u m  on the 
southern slope of tho mountain, then called Rainey Mountain but 
lrtlter senarned Mount Hnrp~r, at an estimated elevation of 6,000 
feet or more n b v e  eea level. Thc om occurs as a qurtrtx h u m  vein 
with granite wnlls trending east, and dipping north. Its extent had 
been traced by sI~alIow pits md float throughout the length of three 
claims, and it appenrcd to be continuous for that distance. The ore 
material is mid to b~ hard white qunrtz., which cnrries bunches of 
molgMenite scnttered sparingly, but rather evenly, thrwghout the 
win. The topographic situation of the deposit is such as wmId  
present certain difficulties for its development. Owing to its lofty 
elevation the open season at the prospect is shoilt, and it lies so high 
above the timber line that the nearest trees ere mare thnn 3 miles 
distant. The remoteness of tho region evidently smn discouraged 
prospecting, for when the writer was in the general neighborhood in 
1920 no mark was in progress, and so far as can be leurnsd none has 
subquently been undertaken. T h m  activity that has lately tnken 
place in prospecting for gold lodes in the western parts of the valley 
of Goodpaster River no& makes the mom distant pastern parts of 
that drainage system near Mount Harper much less dificult to reach 
and may revive interest in these claims. The country, for a radius 
of more thnn 5 miles in every direction from Mount Harper, liaa 
for its bedrock granitic intrusive rocks. One would exprct the area 
near tha borde~s of this granitic mass, where it is in contact with 
the metmorphic schists of the Birch Creek series of pre-Cambrian 
age, to be the most favorable place for  the occuurrence of such molyb- 
denite minernlization as may h a ~ e  taken place. 

DmTA RIVER nISTRICT 

F J ! m B m  WEEg A m A  

'She Delta River district embraces parts of the dminage basins of 
Delta, Dry Delta, and Little DeIta Rivers, streams which rise on the 
northern ffnnks of the Alaska Range, 60 to 80 miles southeast of 
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Fairbanks, and am tributary to Tanana River from the south. T~IQ 
best available geologic map of the district is that by Caprnr8 but his 
surveys were made before the discovery of molybdenite in the district. 
.The folIowing notes, tl~eerefore, are based on information obtained 
mainly by the writer from Frnnk GilIcspie in 1920 and by L. 35. 
Graves from conversation with A. mT. Conradt in 1940. 

The discovery of molgbdenite in the district appears to have been 
made in 1914 by Gillespie, on claims adjacent to Ptarmigan Creek. 
This creek is a tributary to Dry Delta from tho west, the junction 
being about 35 d e s  due south of the old roadhouse at Ricl~ardson. 
Most of the highlalid to the south of Ptarmigan Creek is granite, 
whose contact with older black slates cuta across the creek trans- 
versely. Near this contact but ent.irely within the ere% occupied by 
the granite is a feature deticrihd by CilIespie as a L'blow out," and 
it is at  tho southern nnd eastern ends of this feature thnt the greatst 
amount of molybdenite occurs. The molgbrl~nite is described ns 
occurring in fmchres in the granite associated with quartz. In the 
period from 1014 to 1918 considerable prospecting and demlopment 
work was done, in the course of which several drifts, some as much 
ns 30 feet long, were driven. The inability of the operatars to dis- 
pose of the product 19suItlcd in discontinunem of the work and 
~bandonment bf considerable ore that had been stacked up on the 
dump. A long period of quiesmnce then ensued, which e~rded late 
in 1931, when Oonradt and nssociates began new prospecting in the 
area. In 1940 s tunnel 90 feet long was driven to prospect tho more 
pmmising showings. Samples, which were probably picked speci- 
mens, were said by the owner to have been sent to  the Climax Molyb- 
denum Ca. of Colorado and to hnve been found by that company 
ta contain 2.71 percant of molybdenite. Other samples from the 
Gull claims, near the lower end of the holdingg and about a mile 
distant from the "first-mentioned claims, are said to have dlomn a 
content of 1.71 percent of molybdenite. The specimens sem by the 
writer consisted almost e~xclusivclly of qunrtz in which leaves and 
patchas of molybdenite were imfirllarIy scattered in and adjacent 
to small fractnres. Martin '' stated tllnt tho quartz veins at  this 
place vary greatly in width, r~nping from only a few inches ta as 
much as 2 feet. H e  sIm stated that some of the quartz veins c&mied , 

supplernentntnry values in gold. At that time a few tons of ore had 
h e n  mined but none shipped. a stat~ment thnt is believed to hold 
p o d  for the entire period up to the close of 1940. 
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The Fairbanks district in central Alaska has long been the m& 
productive of the mining areas of the interior. In general the bed- 
rcck of the district consists of members of the Birch Creek schist, 
which is of pre-Cambrian age. At a numbr of isolated places 
through the district these sedirnentnrg m k s  have been intruded by 
granitic rocks that are nssfgned to the Mesawic. The only place in 
the district at which molybdenite has been reported is on the propem 
of the Columbia Mining Co., wwhh was being developed mainly for 
the tungsten content of some of the veins occurring there. The gm- 
oral conditians at this plnce were studied by Theodore Chapin aD in 
1917 and rlescrihd in the report he prepared, from which the follow- 
ing statements have been nbstr~cted. me principal ~howing of 
rnolybdenite found by the company seems to have been on the Spruce 
Hen claim, on the divide btwtlen First Chmw Cmk, a northward- 
flawing tributary to Goldstream Creek, and Steele Creak, a south- 
ward-flowing tributary to Chena River. The claim i~ about 10 miles 
northeast of Fairbanks. The mineralimtion m u m  in proximity to 
a lnrgs intrusive mass of porphyritic gr~nite, which cuts calcareous 
and siliceous schists. The best ahowings of mine~alization were 
found in a lode trending N. 50" E. and dipping 45" N W .  The lode 
material nppenrs to be composed mninIy of ~ilicatss, which have re- 
placed nearby limestone bcds, and is cut by a number of quartz 
stringers. The principhl mineral of vaIue in the lode is mheelite, a 
tungsten oxide, but asmjatetl with it is a little molybdenite, From 
Chnpin'~ description i t  seems evident that the rnoPyWsnite formad 
but a minor part of the lode filling and of itself would not deseme 
attention as a cornrnercinl source of rnolybdenite ore. 

Na molybdenum mineralizntion is recorded as having been noted 
in connection with tho extensive gold Idle mineralization that has 
attracted attention and commercial developmenlt in the a m  bordering 
the granitic mass of Pedro Dme, north of Fairbanks, and in the 
area adjacent to Ester Dome, west of Fairbanks. The a k n c e  of this 
mineral at these pInces cannot be nttributed to oversight throngh the 
ha* with which the exnminations were &e9 because both areas 
have received more than ordinarily thorough examinatiws by a num- 
ber of the Survey geologists, the latest detailed examination being that 
by Hill," 

-Chapin. Theodore, M h h e  In the Mrbanke m e t :  U. 8. -1. BdL pp. 
828-827, 1010. 
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a N D A I A R  DISTRICT 

HODZUA AREA 

An indefinitely described locality in the Hodzana district was the 
soume of specimens of molybdenite nxeived by the GebIogical Survey 
in 1M. These specimens were sent in by T. Stxlrrock, of Beaver, 
Alaska, a miner who had spent much ttim~ prmpting in the head- 
waters of Hodzana River. The Hcdzana River is one of tho tribu- 
taries of the Yukon from the northwest and Joins that strenm about 
midway between Fort Yukon and Stevens Village. The specimens 
were inspected by J. B. Mertie, Jr., and in a letter to Mr, Sturrock 
d a M  December 15,1824, he wrote "The second type of material con- 
sists of quartz, pyrite, sphalerite, and molyMmite. This is an in- 
temsthg specimen particulnrly with regard to the assemblage of 
these three sdphides in one small specimen. I think it is also a 
good indication for gold mineralization on Trout Creek."ITt is not 
now possible tm identify closely the s t r e w  referred to as Trout Creek. 
From general familiarity with the region Mertie feels sure that it is 
one of the small streams forming the extreme haadwater part, of the 
Hodma Valley, possibly flowing inte the Pith Fork of that river, 
None of the maps of the Gcologicnl Survey show the bedrock p l o a y  
of this part of the Hodzana Valley, but from surveys in adjacent 
areas it seems probable that R l n r p  part of the area has for  its 

, bedrock granites that were intruded into shists that are probably 
of pre-Cambrian age. T h e  contacit between these two tgpes of rocks 
is believed i~ run more or less eastward ncross the headward part of 
the Wodzana Valley, so &st the granite lies mainly t o  the north in 
the divide between the Hdznnu Valley and the West Fork of Chan- 
dalar River and the *hist to the south in the larger part of the 
Hdzana Valley. Doubtless satellitic masses of granite lie south 
of this main contact, and it is equally probable that isolated patches 
of the schist may occasionally be found to the north of that line. It 
would therefore appear likely that the molybdenita specimen here 
recorded carno from the contact zone near on0 such intrusive? 

Ea& of the Yukon, in that part of its course that lies &ween 
Anvik and KaItag, are a p u p  of low hills, which form the south- 
western prolongntion of the higher Kaiyuh Hills to the north and 
east. This area has not been examined by members of the Geologi- 
cal Survey, but Mertie, who surveyed the more northern part of 

mYertle, 3. B., Jr., Omlogy and gold plaoem of the Cbandnlnr dlrtrlct: U. 8. Wl. Bur- 
rep BnlI. 778, pl. TI, 1926. Maddrw. & G., The K~yuhk-Cbandal~r region, Alaska: 
U. 8. W, 8-FJ Eall, 632, pl. V, 1913. 
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this highland, in tjhe course of that work received some specimens from 
A. Muller that contained molybdenite. These specimens were re- 
ported to have been taken from a point in the low hills about 70 
miles muth of Gltng. They consisted of some small pieces of vein 
quartz and the normal country rock. According to Mertia? 

The veln material m a  found to conmist of vein quartz containing numerous 
aabedral grains and clamps of molybdenite. The muntry mck proved to be 
a fine-mined rhyollh porphym * * *. The rock also contained considerable 
pgrIte * *. The proportiw of potash feldspar Indleatea strongly that this 
roclr la the dnegralneit qniralent of a granite. The age of this granltlc rock 
end o t  the associated mineralimtioa b indeterminate. 

Evidently the molybdenite rninertldization that occurs in this part 
of the Raiyuh Rills is closely associated with granitic intmsives and 
doubtless was deposited in or close to  the contact of those nxks with 
the alder rocks that they penetrnted. So bar as knom, no develop- 
ments have hen undertaken nt this plwe to open up the molybdenite 
showings to test their extent nnd value. In view of the remoteness 
of the area and the difficulty that would ba experienced in marketing 
such product as might be obtained, there is little reason or jnstifica- 
tion to expect that such exploration will be undertaken in the near 
f utun?. 

MARSIXALL m a m x m  

Near the westem limit of the Yukon Vslleg is the small settlement 
of Marshall. Its nnme has also bcen adopted for the large district 
that embmm most of tho southwestern part of the Yukon region. 
In that district are a number of widely scattered sites at  which min- 
ing, principally placer-gold mining, has been carried on suu;essfully. 
Abaut 'I miles in an air line southeast of the sttIement of Marshnll 
is Willow Creek, and ncnr the bead of that stream some lode-g~ld 
mining and prospecting has been carried on for a number of years. 
The principal lode developments have been on clnims hown locally 
as the Arnold lode. The geolom of these claims, as well as of other 
parts of the Marshall district, was examined in 1916 by Harrington,B4 
on the basis of whose report the following statements me made. The 
Arnold claims lie to the  east of Willow Creek, not far from the head 
of the steam. Two or more veins occur on the property and at 
the time of Harringtonb visit had been slightly opened up by surface 
cuts and trenches. In the k t  showings the vein mas 4 to 8 inches 
wide. The minerals occurring in this vein included calcite, pyrite, 
galena, and f we gold. According to Harrington, "Some of the dirt 

Martie, J. B., 5r.. Tba Eairnh Hula. Alaska: W. 8. Ceol. Survey BmlL 888-D, p 174, 
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from the open cut was panned. In addition to the vein minerds 
rnentipned abovq the concentriites from panning included small 
nmounts of wulfenite, the yellow to omnge-colored molybd~te of 
lead, and anglesite, the white &hate of lead." The bedrock in the 
vicinity of Willow Creek consists in general of greenstones and asso- 
ciated sediments, which have been a s i p e d  to the lnte Carbonifer- 
ous. These rocks are cut by a number of granitic intrusives, both 
stocks and dikes. In chemical composition these igneous rocks am 
closely allied with soda granite, though dioritic and dacitic phases 
have been identified. From the close areal relationship between the 
h o r n  mineral deposits and theso intrusive rocks Harrington con- 
cluded that-- 
Both the brge granite manses and dacite dikes appear to have b m  eomraed in 
the mfoerallzstion. The qunrtx veining that followed fs nlae related to the 
Intrusions, and much of the mid occurs in the quark but wall-rock Im- 
pregnation bas ~ I s o  tnkm place. Bmldes the ~ l d  the snlfldea of iron, lead, 
molybdenum, and copper m r  nn pyrite, ml~nn, rnolybdenite, nnd cbaIcnpgrIte 
In  the veins and mincmllmd m111 rock. T&RC mlnemls hnve not been found 
in tbe soda granite or tlncltea but do111)tlma wcre formed n~ a cmqaence of 
their lnttuston. 

An examination of certain of the specimens containing wulfmite 
made by M. N. Short, of the Geographical Survey, showed that, in 
pneml, wulfenite ocxurred in cleavage cracks in the vein quartz and 
was lislially nssociated with limonite. WnIfenite had alsa been rec- 
ognized by Mertie in other specimens sent die Geological Survey, to- 
gether with an unid~ntified mineral of which he said "dark mineral 
with metnllic luster is some leati sulf~do or mlfosalt probably con- 
tsining molybdenum." These minerals were obviously of secondary 
origin and probably had been formed through weathering of the 
or i~na l  molybdenita in the nearby rocks. . 

]Cn the vast region included within the drrrinnge basin of the 
Kuskokwim River, Survey parties and others h ~ v e  made but few 
exminations, tand most of these have been hast.y esp1orab;ory trips 
into the more accessible parts. As a consequence, tens of thousands 
of square miles are still untraversed exccpt by the random prospector 
or hunter, most of whom have not mads their knowledge of the region 
amilable to others. As a consequence, there is a woeful lack of 
information regarding the geology and mineral resources of most of 
the more remote parts of the region and only inadequate information 
as to  the better-known parts. From what is now known of the geol- 
ogy of the region it -is regarded as highly probable that in many 
places conditions exist comparable to those that in other regions hare 
given rim Ea molybdenum mineratization. Unfortunately, as yet the 
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wrlidity of this belief has not b n  demonstrrsikd by definite reports 
of the actual recopition of molybdenum minerals in place, though 
specimens containing molybdenite that are said to have come from a 
Fingle locality in the Ksskokwim region have been hrniihed the 
Geological Survey. The localtg from which the specimens ref e d  
to were obtained cltn be identified onIy appruximi~bly, but it appears 
to be eitnated in the &ak district, in the western part of the 
Kuskokwim Valley. 

AEIAK DIBTBEGT 

The recorded occurrence of moIybdenite in the Aki& district r e d  
on certain specimens sent to the Geological Survey by D. E. Stubbs, 
of Akiak, in 1918 and 1919. Unfortunately no m o d  is now avail- 
able as to the precise locality from mhicb the specimens came, How- 
ever, the Geological Survey has words that shaw that the principal 
aim of Mr. Stubbs' prospecting at that time extended from the 
Russian Mountains, a few miles north of Kolmakof, a settlement on 
the Kuskokwim River, to Canyon and other creeka tributary to 
Kwethluk River and nearby creeks that have their sources in M a n 1  
Dome and the range of hills 40 or more miles east of Akiak. The 
limits of his activities in this area are ob~iously verrg indefinite, as 
the area extends nearly a hundred miles from north to muth. Fur- 
thermore, it is not possible to  state with certainty that the specimens 
jn question actually were obtained from this area, though it is con- 
fidently believed that they did come from it. According to Mr. 
Stubbs," "The outcrop occurs on the side of a mountain, the side 
being lined with float. From the large amount of float one, might 
judge there would be found a large body of ore iri place. I hsve s 
few pieces of mineral I found an inch or SQ across." The Survey 
geologist who examind the specimens accompanying Mr. Stnbh'I 
letter noted that "he molybdenite foils in the quart.2 are associated 
with a light-colored oxidation product, probably pwellitq which is 
a lime-tungsten-molybdenum compound." 
The locality was evidently difficult of at  t h ~  time of Mr. 

StubbsS visit, as he refers to having hrrd to backprrek the specimens 
and his gear, and he did no development work on the showings 
then, though he intended to return later. So far as the Geological 
Survey is informed, the deposit hrts not been revisited either by Mr. 
Stu~bbs or others, and there is no further information regarding it. 
The general geology of the district is such as to suggest a number 
of plam at which molybdenum mineralization might well be ex- 
p t e d .  Such arem am in proximity to some of the granitic intru- 
sives of Iata Mesozoic or Tertiary age that intrude deformed Pdeo- 
zoic or Mesozoic sedimentary M s .  Them intmsilive ma- have hen  
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m g n h d .  by S n w  geologists in the Russian Mountains and in 
the momtab  south of the Kuskokiim River and east of Akiak. 
It is in the contact zones of such masses that molybdenum and other 
types of mineralization may be  ought with greatest likelihood of 

Seward P-la is among the most extensively mineralized re- 
gions of Alaska. ]La spite of this condition the occurrence of molyb- 
denum mineralization appears to be excsedingly rare. h fmt, in 
Cathcart'g rather exhaustive description BE of the known mineral de- 
posits of the southern pa& of the peninsula there is no mention at 
all of be dccurrence of minerals containing this dement, and in a 
a&h of all the available sourns the writer has been ~ b l e  to find 
record of molybdenum minerals in only three in sward  
Peninsula. Probably more detailed EeId examinations would d d  
mm~what to this list of localities, but it is believed that such studies 
would not augment it greatly, because on the whole the manmais- 
sanm surveys already made have covered all parts of the peninsula 
.With ea rather exceptional degree of thoroughness and detailed surveys 
have &may been made in some of the most typical areas. These 
h o r n  murycea ,- be ~ u s d  under the &red designations of 
Council, Nome, and York districts. 

The Oouncil district embraces a considerable tract in the central 
part of the pdnmla adjacent to  the town of Council. T h e  bed& 
of the area consists of a complex as~mblnge of old &sts and Lime- 
atones, which, in the mountains 20 or more d e a  to the north and 
northwest of town, have been intrnded by granites, presumably of 
Mwozoic age. In the immediate vicinity of Council considerable 
placer-gold mining has been in progress since the earliest stampedes 
he0 the penilmula, and the district probably bas prodnced mom 
p b r  gold than any other of the Seward Peninsular districts, with 
tba aingle exception of the Nome district. T h e  single xecorded oc- 
currence of molybdenite in the Council district is that of a specimea 
that wwns picked up in the course of pIacer mining, This specimen 
was shown to Mr. Cathcart by Mr. T. F. O'Shaughnessy, ths operator 
of the claim, and was thus dekitely identified. As the mineral w & ~  

found in a pebble in the ~mconsolidated deposits, its original bedrock 
mum was not evident. Much of the gravel that was being mined 
at'that..time near Council had characteristics that indicated that it 
might have ken carried for considerable distmces, as both fluviatile 

I .  
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ltnd glacial agencies in part wem responsible for the traispbrhtion. 
Many &of the indidanal cobbles were composed of r&kd that had ho 
counterparts in the neighborhood of CounciI, It appearsi t6:the 
writer probable that the specimen containing the molybdehit'e came 
.from a contact mne adj~cent to the granites, the nearest one of .which 
tllnt is h o r n  is h u t  SO miles north of Council. 

The h d m k  geology in the vicinity of Nome in many features re- 
sembles that of the Co~mcil district, already dewribed. h general 
the stratigraphic sequence, a m d i n g  to Moffit,Br consists of highly 
metamorphic quartzose schists and some mcrystallizd . Jimestmes, 
both of which are considered members of the Nome.group, which is 
asiangd to the Paleozoic, though the possibility is admitted that it 
may be in part pre-l'aleozoic. In places, especially ill  the JCigluaik 
Mountains, north of Nome, this group, as well as cettain:older schists, 
is intruded by granitic rocks that are of Paleomic or Mesozoic age, 
Although these granitic rocks do not crop out at m q , p l a w  in the 
southern park of the Name district, it js the general consensus of 
opinion that they may underlie a lap part of that area at only a 
moderata depth below the present.surfam. . . . 

One of the recorded occurrences of molyldenite in the ~ o m e  dis- 
trict is on claims at the extreme head of GoIdbottom Creek, in the 
saddle leading to Mountah Creek, a tributary of Stewart River. This 
property a t  different times hns been known by a number of diffemt 
names. In the description by Mcrtie Ba it. was designated fie.Cali- 
fornis qu~rtz lode. The lode material consists of s h a t h d  qmaTtz 
is a complex assemblage of chlorite, sericite, and graphitic dusk, 
wit.h some thin bands of limestone. No granite is h o w n  to occur in 
plam in the vicinity of the prospect, but gmih  boulders, probably 
brought in by now-vanished glaciers, are abundant in all the newby 
surficial deposits. In addition to pyrite and arsenoppite, which are 
the principal rnetttllic minerals present in the ore, Mertie dates that 
"Molybdenum md tungsten are also reportad from assays." It seems 
evident therefore that molybdenum minerals were so sparse that they 
were not readily noticeable in the ore. 

The only other locality in the Nome district at which molybdenite 
has been definitely identified is that mentioned by Moffit as mxmr- 
ring near King Mountain, 7 to 8 miles north of Nome. Concerning 
this locality, Moffit wrote "Nearby quartz veins in the whist carry a 

Momt 8: H., aeolom ai th Noma and Qrsnd cenml quadramglea, A M -  : Or. B. Qaol 
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m a l l  amount of gold and a little molybdenite. Two or three veins 
of thie kind are exposed near the wagon road leading orer the hill 
to Glacier Cmk One of these varies in thickness from 1 to  235 
feet and i s  included beheen schist and a thin overlying bed of lime- 
stone. It can ba  traced for a distance of about 100 feet along the 
surface." The quantity of molybdenite in thaso veins does not ap- 
pear to be large enough to  justify giving serious cansideretian to their 
cornmemial deveIopment as a source of molybdenum under existing 
conditions, even though some of the veins rnny contain enough gold 
to warrant ft~rther prospecting. 

The westcrn part of Seward Peninsula is here described m the 
York district. It has attracted considerable attention in the past, 
because from it and adjacent areas has come most of thc tin that has 
mnda A1nskw almost the only possession of the United States from 
which any significant amount of tin has been derived. The gmlogy 
of the arca hns k n  studied by several expdtions from the Geologi- 
cal Survey, but owing to its complexity many features still present 
unsolved problems. Several limestones that differ from each other in 
age make up the sedimentary sequences in the area. They formerly 
were believed to ran@ in a s  from Ordovician to Carboniferous and 
to include black dlltes of uncertain relations, but at  present t h y  are 
regarded as of early Pnleozoic or pre-Paleozoic age. Certain of 
these rocks are cut by greenstone, which, in part at least, represent 
old lava flows. Later than any of the foregoing rocks are granitic 
intresive of post-Paleomic rip, which seem to have been the main 
agents through which mnst of the v~lunble mineralization of the area 
was introduced. 

Am~ding t o  Steidtmnnn and Cathcart,"" rnolybdenits ' 'hw In 
small mounts associated with tho cnsriiterite ores at Cassiterite 
Creek. * * Commonly occurs in flakes, scaIes, or plates 
* * *. Molybclenite usually occurs distributed through debris of 
granite, crystallina limestones, porphyv, and pegmatite. No 
murrenm of economic importance, is known in t.he York regi~n.'~ 
At fis specific locality mentioned, Cnssiterite Creek, which is a tribu- 
tary of Lost River, them are several quartz porphyry dikes, which, 
after partial consoIidation, were fmctured, and the openings thus 
formed became the locus of firnure veins in which quartz and the 
various minerals characteristic of the tin ores mere depo~ited.~" 

mElteldbann, Edward, and Cathcart, 8. A., Geolom of the Ywk tin deposits, AIabka: 
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BUMMARY O F  PRACTICAL DEDUCTIONH 

The foregoing descriptions of all the known AlasktL occurrences of 
molyklenum minerals have s& f o t h  such information as is available 
ag to  the kinds, distribution, and character of each demt. In s ~ ,  

doing perhaps it has been inevitwble that ccrtain of tho general 
fe~turcis and broader applications of the absekvatians hkve baen 
obscured. It therefore seems desimbIe to present and to emphasize 
in the following pages some of those more comprehensive aspects 
that may have escaped dna recognition. 

None of the Alaska molybdenum deposits have yet been developed 
to the stage of affording a continuous supply of ore, and so bar as 
the Geological Survey is informed no shipments other than for experi- 
mental tests hme ever been I n ~ d e  from any of the Alaska properties. 
In fact, at only half a dozen of t h w  properhies h ~ v e  them redly 
been serious attempts to examine the molybdenum, showings with 
the degree of thoroughness essential to undertaking a wisely planned 
scheme a£ development. That molybdenum mineralization is already 
h o w n  at widely dispersed areas throughout the Territoq has h n  
amply demonstrated. That there are other occurrences as yet undis- 
covered, both in the en tirely unexplored areas and in the 'are= that 
to a degree have been surveyed, seems beyond question. Under exist- 
ing conditions search far such undi&avered deposits in the expecta- . 
tion that they will be capabh of early development seems entirely 
unwarranted. This eonclvsion rests principally on factem other 
than the pmbabiIity of finding some molybdenum minem1s. For 
instanq the remobmess of much of the unexpIored regions, the 
absence of transportation facilities, labor, and supplies in such arens, 
and the already well-supplied condition of the market for molyb- 
denum ores would inevitably prove heavy handicaps to such develop- 
ment. Indeed, many of these same factors would operate as t h ~ y  
have operated in the past to &murage development of even tha kst 
af the known deposits. 

These present drawbacks, however, will doubtless become lass 
important factors as the settlement and development of Alaska &s a 
whole inevitably takes place. It is, therefom, with an eye on the 
future that one must consider the molybdcnu~n resources of the Ter- 
ritory. When that is done it. becomes clear that qlready a few of the 
known deposits deserve watchful consideration. Awrdlng to late 
statisti- the tenor of molybdenum ore now being mined so SUCJXS- 

fully fm the deposits at Climax, Colo., ~verageed 0567 percent of 
MoSl for the year 1939, whereas considernbly higher tenors have b m  
reporteds' for the om from Shakan and Baker Island, though the . 
quantities of m e  that the engineers attimated were available at these 
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pl-8 were insignificant in comparison with the output from the 
Colorado deposit. 
In *em1 all of the kuawn Alaska occurrences of molybdenum o m  

have been very close to intrusive m&es of granitic rocks. These 
are, therefore, the places on which such expforation as may be at- 
tempted should be focused. Mmy such localities are present, of 
which some are already delimited approximately, but many others 
have not been examined. The great arc of the Alaska and C o d  
Ranges, which sweeps through %outheastern, south central, and south- 
western Mash, presents imumerable localities where such intrusives 
mur.  But the gcmitic intrusives are by no means limited to  this 
part of the Territory, for comparable rocks crop out in practically 
all of the major geographic regions, from the far-off Brooks R m p ,  
of northern Alaska, to remote parts of the Yukon and Kuskokwim 
regions. The mere recognition of granitic rocks, however, should 
not be stressed too strongly, because such rocks have been found that 
differ greatly in age, composition, and relationships, and it hns not 
yet h e n  demonstrated conclusively whether the molybdenum rnineral- 
izatim is associated with only one or with severbl types. Mertie, as a 
result of his g e n e d  studies of the granitic intrusives throughout a 
large part of Alaska, has distinguished at least two main periods o f  
intrusions, one in the later part of the Mesozoic nnd one in the 
Tertiary. According to hims3 "Molybdenita so far  a9 h o r n  
occurs only with the granitic htrusives of Mesozoic age." It is not 
poeaible to  date, closely the intrusion of some of the bodies of grmitic 
rocks, but R possible exception to Mertief generalization appears to 
be afforded by the occurrences of molybdenum minerals in the Willow 
C m k  area of the Marahall district. There the principal granitic 
rocks are of the sda-rich type, which uwally mr0 allsidered charac- 
teristic of the later granitic intrnsives of Tertiary tge. 
h genml it i s  true that most of the ganitic rocks of the G a s t  

Range and its extensions, of most. of east-central AInska, and of 
Seward Peninsula are now considered aa having been intruded during 
the Mehozoic em, whereas most of the p n i t i c  rocks of the Livengood 
and Iditamd districts of the Yukon region and of the western districts 
of the Kuskakwira region were probably intruded during the T e r t i q  
period. 

In the description of the individual occurrences it was shown that 
most of the molybdenum rninerrtlizatiw seen bore either of two main 
relations to the granitic intrusives. I t  either occumd in the contact 
zone between these igneous rocks and the rwks they invaded or in 
frmtures wihhin the granitic rocks that were f o m d  during their 

-Yortle. X B., Je.. The ocearrence of metnlllierone degostta la the Enkon and Kaskohim 
rrrglom, hub: a. 8. Gwl. S u m y  Bull. 789, p. 164, lB28. 



cwling. In the c o n t a ~  zone the emanations from the prritic 
masses impregnated and nltered the invaded mks, and as the tem- 
peratures and pressures permitted deposited the materials they car- 
ried. In this way an aureole that varied in extent and differed from 
both the intruded and intruding rock was produced, which is dis- 
tinctive ~ n c i  readily recognized. Such zones  re usually more resist- 
nnt to weathering nnd related destrnctire processes than the cant ip -  
ou~l rocks, so that often they can be traced readily in surface exposures. 
In these contact deposits the molybdenum minerals a re  likely to be 
rather widely dispersed throughout the cont~ct  rock and not s e w -  
gated. Therefore, unless the quantity of molybdenum minernls I hus 
diswrninrrted is so large that a considerable part of the zone of contact 
rock will pay for treatment, mining of the deposit will be a problem, 
for there will be no guide to planning development so m to restrict 
activities to the areas of better ore. 
In the deposits formed within the borders of the intrusive rock 

the mineralizrttion is more or less limited to the fractures that have 
h e n  formed subsequent to the general emplacement of the mass, 
This indicates that considernbIe cooling of the granitic rocks had 
taken place and that the introduction of the valuable minerals wan 
among the later events attendant on the intrusion. The fracturw 
thus formed would necessarily have a redial or concentric arrange- 
ment with mqtect to  the cooling igneous rock nnd obviously are mom 
likely to be found nertr the borders of those massea than near the 
centers, which presumably cooled more slowly. As to the continuity 
of these fractures and the minerals fdling them, it is evident that 
probably many of them do not exte.nd to tensiderabIe depths, because 
far below the surface the temperatures werc llighcr, so that there 
tho rocks were less likely to f mcture or retain such fractures as 
might be formed, and the minernl-bearing emanations were not apt; 
to doposit their molybdenum ones if they were still highly heated. 
However, molybdenih is one of the minerals that characteristically 
is formed in deposits that eridnated at moderately high tempera- 
tures, so thnt the vertical mnge in which it, may be expected is rather 
large. In other words, the molybdenite deposits occurring in fissures 
within the granitic roclrs are not likely to be restricted to a shallow 
surface zone but are apt to extend downward as dwp as the fissuma 
themselves persist. 
In the seumh for deposits of molybdenum or other minerals, the 

geographic factors that pertain to the oocurrenm deserve equal or 
perhaps even p a b r  considemtion than seme of the purely geologic 
phases. It is readily apparent that for a commodity like rnolybde- 
nite, which, even in the richest deposits forms but a md part of 
the material that must be handled in the mume of ite recovery, 



gecigmphic environment of the deposits is of paramount importance. 
The pmition of the deposit with respect to transportation rout&, 
markets, supplies of labor and material, climate, and sources of 
power mily rn&e for the failure of an enterprise that otherwise might 
smm attractive. !hug the natural handicaps that some of these 
f adxm may p m n t  can be somewhat lwmed by the construction of 
man-made facilities by which their adverse effects may in a measure 
be offfiet. This, however, almost always entrtjlls large expenditure of 
funds or roundabout methods, the adoption of either of these sub- 
stitultes narrowing the already slim margin that nowadays separates 
commercial deposits fmrn those that cannot be mined profitably. 
Because of these geographic factors prospectors for molybdenum 
minemls would be wiw to avoid mirching in the more remate parts 
of the Territory and to center their efforts on places of suitable 
geologic environment that present advantageous geographic situa- 
tions with respect to  accessibility, safe and economical facilities for 
transportation, and that a m  in proximity to  rtreas that contain po- 
tential water power or fuel resourm. 
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