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MINERAL RESOURCES OF ALASKA 

11YVESTIGATIONS FOR RADIOACTIVE DEPOSITS IN 
SOUTHEASTERN ALASKA 

A radiomtivity investigation during 1949 in the llyder district, sontheaakrn 
Alaaka, revealed that radioactive msterid is widely distributed on the property 
of the Mountain View Gold Mining Company. However, no uranium deposita 
of commercial value were found in the small part of the district covered by this 
iave~timtion. 

Above-normal radioactivity was dekcted at a number of 1ocaTities on the 
Mountain View propsrty, but the aoum could not be determined at all sites. 
The mmt highly radioactive unconcentmbd vein ssmpIe collected in 1949 con- 
tained 0.049 percent equivalent uranium, and the most intensely radioactive vein- 
material mncentrate (specific gravity greater thn 2.89) conh3ted 0.398 percent 
equivalent uranium. Both empIea were from the Skookum tunnel on the Moun- 
tain View property. 

The radioactive material on the properties investigated in the Hyder district 
appear8 to be chiefly uranium, which occurs in an unidentified highly radioactive 
opaque mineral and in trace amounta in the sulfidm of the vein depmits. Some 
of tho radioactive nmterial, however, is diwminated in th igneous rocks of the 
district and, i~ a minor extent, occure as thin eecondarg coatingil on fraeture 
s ~ ~ r f a c e s  in veine and rocks. In addition tm the unidentified highly radioactive 
opaque mineral and 2 distinct secondary uranium-bearing minerate, the following 
16 minerela were found ta contain umniuminminor amounts: biotite, chalcopyrite, 
chlorite, galena, hematite, limonite, magnetite, marcasite, molybdenite, pynte, 
pprrhotite, scheelite, mricite, gphalerite, sphene, a~td drcon. 

s investigation^ for rsdioactire deposits during 1949 in the vic ini t i~  of Ketchi- 
kan, Goddad Hot Sprinffs, Chichagot, Punter Bey, and Juneau, goutheaskrn 
A l ~ b ,  r e v d d  no sifflificaat concentmtions of radimtiee materials, Coneen- 
$rates fmm Btfeam gravels and disinkgraterl bedmek near Goddad Hot Gpringa 
wcre the most radioactive aamplcs colIeeted in t h m  sreas. They contain from 
0.012 to 0.016 percent equivalent uranium. As the chief radioactive m i n d  in 
these concentrates is alIanite, most of the radioactivity ia sseri'bed to thorium. 

JHTRODUCTIOR 

Early in the summer of 1949, Howad M. Fowler, a miming engineer 
of the Territorial Department of Mines, made a brief mdioactivity 
invastiggtion on tha property of the Mountain View Gold Mining 

as. 



Company in the Hyder district (see pl. 7, pl. 9). Several s i g d h n t  
radioactive anomalies were detected, but the 80um material could 
not be determind. On the basis of Fowler's work, a Geological Sur- 
vey pwfiy spent wveral weeks in August and September, 1949, making 
additiond studiea in an efforb to  determine the source of the radio- 
activity and to attempt to  locbte and study other powible radioactive 
deposita in the Hyder distriot. The Geological Survey field party 
consisted of Walter S. West and Paul D. Benson, geologists, and Ar- 
thur E. NBBBB~~,  camp and fidd assistaat. Thb work was done an 
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b h d f  of the Division of Raw Meteriab of the U. S. Atomic En- 
Co&on. In addition to surfam and underground radioactivity 
invastigatiom on the Mountain View property, brief reconnaiewce 
emuninetioms were mede of several other pmperties and dong most 
of the roads and aume of the trails in the district. To supplement 
ampling done by the Geological Survey, Arthur 0. Moa, manager 
of the Mountain View Gold Mining Company, kindly submitted ad- 
ditional sfimplea, from various radioactive veins that he had located 
on the property, 

Reports of rdioacti~e materiala led ta the investigations in the 
Chichagof area on Chichagof Island and the Goddard Hot Spriega 
area on Baranof Island. The Funter Bay area on Admiralty I s h d  
and the Ketchikan area on ReviHagigedo Ielsnd were examined h e  
awe ore depoaits at both 1omIities contain m i n d  comonly 
waciated with uranium elsewhere in the world. The examination 
of likely radioactive prospects and localities in the Juneau srea, 
aoutbetrsb Alaska, were mada primarily as a matter of cwven- 
ience while the party wan unavoidably detained there several timea 
by weather. (See Q. 6.)  
The staff af the Waehingtan lsborato~ea of the Omlogid S m e y  

conducted inhnsive minmlogic atudiw of spe&d samples and the 
pemmel of the Alaskan Geology Branch assfeted in the radiometric 
analyses and part of the minedogic detminations of the samples. 
The authors received valuable information and many kindaises ie 
the field from many prospectors and residents of Alaska. The authors 
are espcidy indebted to Arthur E. Neaett of -Miswular, Mont., for 
the consistently effective sewice he rendered in furthering the work 
aa 5dd and camp amistant. 

EYDER DXBTRICT 

C)%OC)adPaY 

The Hyder district of southeastem Alaska is situated nem the 
h d  of the Podrmd Canal and comprise9 the area drained by the 
Sslmon River (fig. 5,  pl. 7). IZs h i t s  me dehed on the north and 
wt by the international boundary, on the west by the divide between 
the headwaters of the stream tributary to the Salmon River and 
those tributary to the Chickamin River, and on the south by the 
%dlsnd Canal. The property of the Mountain View Gold Mining 
Company is about 6 miles north of Eyder, new the junction of S k o ~ .  
kum Creak with Fish Creek. The town of Hyder h new the mouth of 
the Salmon River and exhnda dong the Portland Canat to the inter- 
n ~ i o n d  boundary. 

Supplies for the ares are obtained b m  Eydm or from Stewart, 
British Cahmbia, which is 2 milea nodeast of Hydq at the head of 
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the Portland Canal. Thme t o m  Bra acces~ible the year mund by 
both seaplane and boat. 

Many of the mining propertias in the district are racceaaible from 
Hydm and Stewart by roads and trails (p l .  7). A good gravel road 
between Hyder and the Premier mine in Canada ~ R o r d a  access to 
some of the miners1 deposits east of the Salmon River. Abut  1 1  
miles of tbis road is in Alaska. Another narrow road has been con- 
structed from the bridge across Salmon River tllbovc Ninemile, where 
the road mnnects with the main highway, to the vicinity of Texas 
bike at the head of the West Fork valley. Tha road fallows the 
West Fork of Texas Creek for a distance of about 10 miles. Some of 
the proparti@ not awosrrihle by road may ba reached by pack trials 
built and maindined by the U. S. Forest Service. 

The Hyder district is a mountainous region of great relief. The 
~ & e y  floors of Salmon River and Texas Creek, which represent the 
oely relatively level land in the district, rise from 8ea level to about 
500 feet; and the mountains extend steeply upward ta heights of 4,000 
to 6,000 feet. The area in generd is he%vily forested to sit-itudes of 
3,000 to 4,000 feet. The timber, m s d y  western and black hemlock 
and Sitkrt spruw, is of sacient quantity and quality to supply local 
mining needs. Within this forested zone thick underbrush constitutes 
a hindrance to exploration in many places. From the timberline, up 
to the lower limit of the snow and ice fields is a zone of alternating 
bare sock, talus, and glacial debris covered in part by hetnther, scrawny 
trees, and patchm of snow. Snow m d  ice caps wvcr alZ large meas 
abci~e 5,000 feet, and glaciers are found in protected basins and valleys 
st much lower altitudes. Some of the glsciem, such as Texas, casey,' 
Farguson, and Thumb, are retreating ,quite r~pidly. The major 
streams in the area are glacial streams containing s large quantity of 
mud, ailt, and suspended triturated rock. On some of the properties 
there art! clear mount-ain streams sufficient in volume to furnish ade- 
quate waterpowc~ for prospecting and, b a few places, for mining. 

The area is subject to extremely heavy snowfalls, and, because of 
this fsct, prospecting and development have been seriously retarded. 
'fie heaPiest precipitstion occurs in the late fall and winter months, 
mostly in the form of snow. The average annual snowfall is about 
18 feet in the lowest areas and occasiondIy amounts h as much as 
40 to 80 feet at higher altitudes. The summer semon is relatively 
short. Properties that lis at  the higher altitudes rarely have more 
than 4 to 5 months of open season, whereas those, such as the Moun- 
Sain View, lying at altitudes of less than 1,500 feet, are b a r e d  with 
an open season of from 7 ta 8 months during the ynm. The rainfall 
is moderately heavy during late spring, summer, and .early fall. It 
is least in May and June and greatest in ,July, August, Septsmbsr, 



and October. The mean snnud ternpmturs at sea Ievel is 40°F 
and the winter temperatures rarely fall below zero. 

The gmlogg and the ore deposits of the Hyder diatrict have been 
described by Bmoh (1902), Wright and Wright (1908), Chapin (1916), 
Mertie (1921), Wedgate (1921), Buddington (1925 and 19291, Jewel1 
(19271, Buddington and Chapin (1929), and Erickson (1046). Tho 
geolm of the Wyder district as described bdow is hken mostly from 
Buddington (1929). 

The district lies adjacent t o  and includes a part of the northeastern 
border of the Coast Range batholith, which parallels the shoreline of 
Bri.ti& Columbia and southemtern Mwka for about 1,100 miles and 
rang= from 20 to 110 miles in width. The batholith at the latitude 
of Flyder is abut  60 miles wide; the batholith and the outlying dikes, 
sills, and stocks genetically related to it affect an area more than 100 
miles wide. Mineral deposits are widespread in t b i a  border belt, 
which is generally referred to as the eastern or interior belt of mineral- 
ization. 

The four major rock units (pl. 7) distinguished in the Hyder district 
are as folIowa r 

HaaeIton group: A aequence of bedded rock which are both volcanic snd 
sedimentary in origin and which consist of greenstone, tuff, volcanic 
hmcaia, p y m c k e ,  s l~ t e ,  atgillite, quartzite, and m I y  l im~tone .  

Texsa Creek grsnodiorite: A central bathofithie mass of gray granodiwite 
which is bounded on tho east and w s t  by, and is intrusive into, the Raxet 
ton group. 

Ryder  quart^ mon~onjte: A batholith of pinkish quartz monmnite which 
lies  don^ the twuthcrn border of, and is Intrusive inta, the Hazelton groap 
end the TCXM Creek gmnodiorite. 

B o t ~ n d a ~  panodioritc: A pink panodlarite W k  lying on the north side of, 
snd intrusive into, the Hazelton group and the Texas Creek granodiarite, 

The Hazdbn p u p  is considered to be of Jurassic(?) age; and the 
Texas C~eek, Hyder, and Boundaq granitic: rocks, all of which are 
facies of the Coast Range GnkhoIith, aro probably of Jurassic or Creta- 
~ 8 0 ~ 9  age. Small stocks m d  dikes of gray sheared porphpy, geneti- 
c d y  related to the Texas Creek pnodiorite, cut the sedimentary and 
volcanic rocks of the Iiazelton group. Aso, both the Texas Creek 
gmodiorite. and the rocks of the Hazelton group are intruded at 
numerous places by dikes of pink and white ganodiorita or dark dio- 
rite porphyry wbich are d i e d  genetically with the Hyder quarts 
momonite and the Boundary granodioritc. All four major groups of 
rocks and the associated dikes and stacks are cut by narrow Iampro- 
phyre dikes. Aplite dikes are also found in all four groups of mcks. 



Fluvial, glaciofluvid, and glacial deb* of Pleistocene and Recent 
age has been deposited along the flood plains of the main atnmms, 
on benches along the gtream vd lep ,  in some of the tributary vdleys, 
and on the low eteep mountain slopes. 

At the present time large quantities of silt, smd, pml, and 
cobbIestanes are being deposited on the flool-8 -of the Salmon River 
and Texaa Creek valleys; and the upper ~ a l l e p  of West Fork and 
Thumb Creek are llkewise being agpded with the same kinds of 
materid. The Salmon River is building s delta into the Portland 
Cand. Terminal and lateral moraines me being formed by rimy of 
the glaciers. Rock waste in the form of talus and landslide aggregates 
continues ta accumulete at the bottoms of cWs and on the gidecr and 
new the bases of the steep mountains. 

The rocks of the Badton p u p  md the Texm Creek ganodiorite 
heve been subjected to a considerable amount of minor faulting, but 
no f d t  of my greet magnitude has been obsmed. Although joints 
have been developed in the Texas Creek granodiorite, there appears 
to be no constancy in the direction of their str ike or dip except loca,lly, 
A better defined joint system occurs in the Hyder quartz rnonzonite. 
m y  the Texas Creek batholith, with its associated outlying stocke 

and dikw, and the rocks of the Raze1ton group are known to contain 
mineral deposits of economic importance. Some of the mineral 
veins, which occur dong or near the contact between the batholith 
md the Hazelton p a p ,  rrre cut by podior i t4  and diori te porphyry 
dikm that are asewcistd e t h  the Hyder quartz monzonih and the 
Boundmy grsnodiorite. Some minerd veins are cut by still younger 
lamprophyrs dikes. 

The mineral deposits of economic importance in the Hyder district 
have been classified by Buddington (1829) and are aomewhat modified 
md condensed by the authors as follows: 

Quartz &sure veins of the lead-silver type: The vein8 afe found principally 
within the Texas Creek ganodiorite but are found alm in the rocka of the 
Hazeltan group and within outlying ntocka and dikes of prphyrg am* 
ciated with the Texaa Creek gmodiorite. The aulfldes are in shoota 
within the quartz veina. The pdominmt metallifemue minerals a* 
galena and pyrite. Sphalerite, chafcopyrite, tetrahedrite, pyrrhotite, and 
native gold are present in lesser amounts. Barite i~ the most common 
gangue mineral. Examples of the lead-ailvcs type am found on the 
Fish C m k ,  Mountsin View, Homestake, Rivemide, Cantu, and T e a  
Cornstock propartien and mnstitute one of the majar t y p ~  of veins in 
the distriut. 

Veins of the gold type: An example of t M s  tgpe is a.niliceous heavysulfide 
body of ore in the Premier mine in Canada (Schdeld and Hsneon, 1922). 
A similar mineral aggregeta Beema to oocur in the Texas Creek batholith 
on the Cantu property and poeaiblg on the Mountain V i m  pmpsrty in 
the Hyder dintrid. The predominant minerals are quarts and pyrite, m d  
amall amounta of nhaloopyrite, ~phalerite, end galena are pwent .  h a y a  
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 how that the me oontsins mode& to high amountn of gold and prac- 
t i d y  no dver. 

D-nated and lenticular mplmrement deposita: Deposits of these types 
are mainly in the penstone parallel to the schistme ~tructnre and sre 
principally of the baeemetal types. The predominant rnetaHifemus 
minerah are pyrite, galena, sphalerite, and pyrrhotitq or pyrrhotite with 
minor smaunts of ohalcopyrite, ersenopyrite, and sphderite. Gold is 
found in the  sphslerih. Chslcopyrib is the predominant om mineral in 
aome deposits, and tetrahedrite i~ preaent in many deposits. The gangue 
minerale are guastz, calcite, and barite. Examples of this type are found 
on the I)*-Alaska, Virginia, Ihbo, and Stoner properties and form one 
of the major types of deposita in the district. 

Mineralimd fisaure zones: The xones am appmKimate1y parallel to the 
structure in the date and the tuffaceous graywacke of the Hanelton group. 
The depo~ta con~st in psi+ of fissure fillings and in part of pertly replaced 
country rock. Galena and aphalerite are the most common sulfides; tke 
smounter of pyrite;, chalcopyrite, pyrrhotite, htrahedrih, and monopyrita 
differ In each depasit. Examples of this type are found on the Silver Bell 
and Iron Cep claima. 

GEOLOGP AMD IJEVET&PXEWT OF TEE MOUNT- VIEW PROPIERTF 

The eastern contect between the "rexag Creek grmodiorita md 
the rocks of the Hazelton group extends approximateIy through the 
middle of the Mom tain View property and strikm a little eaat of north 
(pl. 8). The following data on geology and development of the prop- 
erty have been extracted principally from Buddington (1929) and 
from unpublkhed report prepared in 1828 for the Mountain View 
Gold Mining Company by J. E. Eania and kindly made availtable to 
the authors by Arthur 0. Moa. 

Rock autcropa are few because tho property is covered by a layer 
of glwkl till, decomposed mek, and vegetation. The youngest known 
igneous mcka on this property rnre fine-grained Improphyre dikes 
of moderrate wid tha (pl. 8). They strike either ~orthaaet or northwen t 
and have dips consistently to the weat. Befare the injection of these 
m&c &ea there was the intrusion of ah least one quartz porphyry 
dike beliepal to be genetically related to tha Hyder quartz monzonite. 
Before the intrusion of the quartz porphyry dike there was a per id  
during which s, few aplite dikes, thick barren quartz veine, and large 
rather diceous granodiorite dikes and s h c h  were injected, as tha 
acid end products of the batholithic invasion of the Texa~ Creek 
granodiorite, into the alresidy cooled periphery of the batholith and 
into the mcks of the Hazelton group. The Hazelton group on the 
Mountain View propmty is composed chiefly of volcanic rocks. 

The period of primary minerahation is believed ta have followed 
dosaly upon the intrusion of the Texas Creek batholith and ih aam- 
chted dikes md stacks, but there is s pomibility that some of the 
minerd veins were hrmed before the invasion of =me of the dikes. 
The ore bodits ace cut by the lmnpmphgre dikm and by many h w -  
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twm md minor fad&, ae evidenced in the Skookum tunnel and in 
the surfme strippings of the Gray Copper vein. 

The primmy m i n e d  deposits were formed at conaiderab1e depths 
beneath the surface, and they are represented by vein8 belonging to 
the high- and inkrmediat*tempmature typw and by comb ins ti on^ 
of both. Seaondary minerals have been deposited by circulating 
meteoric wstem. 

Some of the minmlized veins on the property have been traced for 
distances of several hundred feet on lthe surface by trenching and for 
eorrrnponding distances in depth by drifts. For example, the Gray 
Coppe~ vein has been t r d  in trenches, pits, a dritt, s crosscut, and 
a shaft for 460 feet dong ita strike; underground drifting (stations 24- 
29W, pl. 8) in the Skookum tunnel has exposed this vein for a distance 
of 315 feet, and the distance up the dip between this drift and the 
surface outcrop is 360 feet. The Gray Copper vein pinches and aweus 
and is probably typical of most of the other veins on tha property in 
physical chrmracferistics. The pinched segments are shattered, con- 
tain tb t r a ~ ~  of gouge, and are sparsely mineralized; the wider 
pwB of the vein display only  light shattering, no gouge, and tlre 
generally well mineralid. 

The most extensive underground development on the property is 
the Skookum tunnel, which consists of more than 4,200 l i n w  feet of 
drifting and crosscutting (pl. 8). Cross  section^ of the drifts and 
oromcuta in this tunnel rmge from 5 by 7 to 9 by g feet. The roofs 
and waUs throughout the tunnel stand without timbering, and watw 
Beepage preaents no problem because of a gravity drain. In 1949 the 
tunnel was equipped with mine track (12-pound raid), 2 ore cars, and 
1 flat car. Bwides the Skookum tunncl, several smaller drift8 and 
many prospect holes have been made on the property. The one shaft 
that has been sunk on the Gray Copper vein in almmt filled with water 
and is i n d b l e  for study. 

FmaDBrrrHODB 

The instrummka used for field doact iv i ty  studies in the Hyder 
district were standard commercial models of portsb1e survey meters 
modified t o  accept probes consisting of 6-inch beta-gsmma tubes or 
a gang of four I- by 18-inch brass-walled gamms tubes czonnected in 
parallel. For radioactivity traverses on foot, the survey metem 
equipped with the gamma probes were mounted on packboards; for 
  pot checking outcrops, underground workin@, ore dumps, hlus 
blocks, veins, dikes, and rock and mineral specimens, 6-inch beta- 
gamma probea were used in place of the large gamma p m b .  . 

Surface &verses were made dong the Salmon River and Texas 
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Lake mads from Hyder to Texas Lake, along the Mountsin View and 
Titan trails, and over parts of the Mountain View, h ' b m e ,  Admac, 
Titan, S k d e ,  sad Bivcrsido claims (pl. 7). Subsurface traverses 
were made in the Sixmilo, Titan, and Skookum tunnels and in the 
Riverside mine as well aa in several other drifts on the Mountain View 
property. In addition, 43 rock and mineral samples collected in 3949 
by Willism H. Kerns of tho U. S. Bureau of Mines on the Mountain 
View, Ambrose, Lwt Shot, Howmd, Sixmile, Hob ,  Daly-AIaska, 
Stoner, and Libe~ty claims were scanned for radioactiritg with a 
portable survey meter. 

During tho carme of the investigation 72 rock and mineral stbmples, 
2  lope-wmh smples, 13 stream sand and gravel sampIea, 1 mill- 
 hipping concentrate, and 1 mine-water smple, were collected. Many 
of the rock and mineral smp1es obtained in the Skookum tunnel and 
from various prospect holes and outcrops on the Mountqin View 
property were crushed jn a portable lever-action jaw crusher and s 
hand+peratJed wheel-type jaw m h e r  an the pmpert.y. A large part 
of ertch crushed sample was screenet1 and partly concentrated by 
ptbllning to reduce the size and weight of tho sample and to concentrate 
the heavy minerals. This concentrate was saved for later st.udies in 
the Geological  survey'^ Washington laborat'ories. The localities from 
which samples were collected in the Hyder district beyond the limits 
of the Mountain View property are shown on plate 7. The 1ocaIit.ies 
of the surface mp1es from thc Mountain View property me given on 
plate 9. Plate 8 ahom the localiliw of the underground samples from 
the Mountsin View property. 

Selected rock and lode sarnp1es were crushed and acxeened in the 
laboratory. Measvremcnt of the equivalent-umnium content of the 
minus 20- plus 150-ncsh size materid of each sample was made with 
a standard commercial rnodel of a Itbboratary beta counter. The 
samples were trcated then with bromoform to flost off the minerals 
with a specific gravity of less than 2.89, ~ n d  the heavy residues wsro 
analyzed for radioactivity. The m k  and mineral, slope wash, and 
strew sand and gravel samples, which h d  been concentrsted by 
pmtnning in the field, were screened to minus 20-mesh she and split 
according to standard laboratory procedure. A split of tho minus 
20-mesh ska material of each sample was further concentrated with 
bromoform, and the equivalent-uranium content of the heavier-than- 
bromoform mineral fraction was detlermined. The &nalysm for equiv- 
alent-umnium content of the smples  were made primipaIIy by 
Arthur E. Nelson and Paul D. Benson of tho Geolagpcal Sumey at 
Washington, Dm C. The percent of squivdent uranium for each 
sample is given in &Isle 1. 
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TAIL= 1.-i%pivuhnCuraniarm mnlenf and u m n i u m h ~ r i ~ i r w a k  of ronrpk. 

from the Mountain View 
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TABLB f . -Epuim~wateium co?&@t uranium-bsarityl rninmah of g a g ~ p &  
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dbtdd, 18/t&Continued 
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T A R L ~  l . -E~ i~abl l&~m~ium c m k d  and uranium-beasing minesob a! aampla : 

from ihu Mautalain View Gold Mining Go. property and o lha  par& oj fkr I f y d ~ r  
d h t r k t ,  1849-Continud 

In order to expedite microscopic, spectrographic, X-ray, and 
chemicd analyses tho heavier-than-bromofom m i n d  fractions of 
c& aamptm were further concentrated with meethylene iodide 
(specific gravity 3.3) and scpmted by an isodynamic separator into 
magnetic and nonmagnetic su bf rac tions. Mineralogic determinations 
of the heavier-than-bronoform mineral frsetions of aomc samples 
were mrnpIeted without necessitating further heavy-minetd concen- 
tration or frrrctiunration by the foregoing methods. All of the minera- 
logic, spectographic, X-ray, and chemical studies of the samples, with 
the exception of thme m d a  by the mthora, were made by Jwph 
Berman, E. H. Cisncy, M. H. Fletcher, Robe~t  M e p w i t z ,  Kiyoko 
Onoda, J. N. Stich, and C. L. Waring, d of the Geological Survey's 
Weshington laborfitories. 

mmE'BbZX)ay 

Tima hm not permitted a thorough ~ tudy  of the mineralogy of all 
the samplas fmm the Mountain View Gold Mining Company prapwty 
and other pmts of the Wydar district. Snntple 3396 (table J and 
pl. 8)  has the most radioactive (0.398 percent equivalent, uranium) 
heavy-minerd fraction (specific gravity @eater than 2,89) of all the 
samplm collected in the Hyder district in 1949. A minaralogic analysis 
of this ample By the authors showed that it contains major amounts 
of pyrrhotite, rutile (with an opaque coating), molybdenite, and pyrite, 
and minor amounh of chlorite, prehnite, apatite, amphibole, mom- 
eita(?), carbonate minerda, and an unidentsed bmwnish-black iso- 
trapia minerd. The heavy mineral fractiom IspecSc gravity p s t e r  
than 2.89) of 36 sther samples were analyzed for their mineral content 
in the Waehington laboratories of the Geological Survey; the ssmplm 

88411&B6--9 
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w m  d e c t d  on the brssis of their equivalent-uranium content or 
location. These mineralogic studiw indicated the presence of the 
~uhidae: bornite, chdcapyrite, gdenn, marmsite, molybdonite, pyrite, 
pynhotite, dphderite, and tetrahedrite; the oxidas: hematite, limonite, 
magnetite, and pyrolmite; and &o: apatite, barite, biotite, cdestite, 
c smi te ,  ohlorite, clinozoisite, diop~ide, epidote, fluorib, garnet, gold, 
hornblende, muscuvite, olivine, prehnite, pyroxene, rutfie, schdite, 
aericite, gphena, wulfenite, and zircon. The rninorals identsed in 
each of the 36 eamplm are given in tabla 2. Table 2 also shows the 
estimated volumetric percent of minerals pment in m h  sample and 
indieah the rninerda which gave a positive qudikative test for 
mniu111. 
The mineral deposits in the Byder district in some rmpecta resemble 

the uraninite-bearing veins lying to the east in British ChlumGia 
(Steveneon, 1950). Therefore detailed minerdogic studies were made 
of the heavy-mineral fractions of samples 3357, 3392, and 3893 (tbble 
2 2 d  pl. 8) from the vicinity of station 24 in the Skookum tunnel on 
the Mountain View property in an attempt b determine whether 
uraninite was the cuuse for all or part of the radioactivity at thb Bike. 
The ~ i t e  waa selected because it was believed to be fairly repxsontative 
of the several locations of above-normal radioactivity in the Skookurn 
tunnel. The work of Cisney, Fletcher, Unoda, and Stich (writtan 
clommunication, January 24, 1950) ~ h o m  that a primary uranium 
oxide mineral was not identified as tho cause of the radioactivity in 
tho samples studied. According to their studies ihe uranium in t h e  
samples occura in a highly rtulioactivs opaque cubic mineral closely 
assbciated with rutile (TiOz), which is present in od3  limited qum- 
titim, and in the metallic sulfides in tram amounts. Wheher the 
highly radiomti~s opaque cubic m i n e d  occurs as intergrowths or as 
inclueions in the rutile is not known. Spectrographic anaIysia of th ia 
mineral shorn that it also contains titanium, iron, and niobium. 
ChemiceI mslysas of impure concentrates of the mined  obtaiued 
largely by handpicking under the binocular microscope ehow that it 
may contain ss much as 7 percent uranium. 
In addition ta the highly radioactive cubic mineral &ted with 

rude in eamplea 3357, 3358, 3359, 3392, and 3393, sodium fluoride 
flux h e  indicate that minor amounts of uranium occur, probabIy 
as an impurity, in the folIowing minerals identified in these and other 
stmp1es from the Hpder district: 

bite magnetit8 serlaita 
ehaloop@t@ rnarcasjte sphalerlta 
chlori* molyhdenit~ ~phene 
dens pyrite eiraon 
hematite pyrrhatite 
limonite seheelits 



The uranium-bearing m i n d s  identified in each sample are given in 
table 1. 

Two secondary uranium-bearing minerals are known to owur as 
thin coatings on certain weathered rock surfaces, fracturs surfam in 
veins, and minemhed dikes on the Mountain View property. One 
is a fluoremnt mineral that has a wide distribution and is best repre- 
sented in samples 3742 and 3744 horn the Cmyon and Silver Fdls 
 vein^, mpectively (table 1 and pl. 9). This mineral is very fine grained 
and granular and occurs generally as cxystdline aggregates. It givaa 
a poaitive qualitative tmt for d u r n ,  and, accordhg to K. J. Murata 
(oral communication), it exhibib strong uranium linea through s 
hand spectroscope. A qualitative spectrographic analpis by Stich 
showed the major constitnenta to be cdcium, aluminum, and silicon; 
the minor constituents tare magnesium and iron and a trace of man- 
ganese. Cisney indicates that the X-ray powder pattern of this 
mineral resembles that of the feldspar group, but no specific name 
could be rawigned i;o this mineral. The other secondary minerd + 

~howed a positive qualitative tat for uraflium and appears as a thin 
yellow mating on fracture surfmes. It is fine grained, nonpleochroic, 
and nonfluorescent under short wave ultraviolet light. This mineral 
C closely associatad with quartz and hydromic~ on the weathered rock 
surfaces and was found to be most abundant in sample 3732 from the 
vicinity of the Ruby Silver vein (table 1 and pl. 9). SufEcient materid 
mdd not be separated, however, for X-ray or spectrographic analysis, 
m d  this mineral was not identXsd. 

A sample of mine water collected from the dr~bimge ditch in the 
Skookum tunnel at station I1 (pl. 8) was malyzed for uranium and 
other metals. The residue of the water sample was found to contain 3 
parts per billion of uranium when analyzed fluorimetrically by 
Meyrowite. Because the aample was not acidified when taken, it is 
likely that the uranium content ~hown by this andy& is relatively 
low.' A ~pectrographic andpis by Waring of the residue of part of 
the mine-water ample showed the following elements: 

. ME, CB, Ma ----- - - - - - - - - - - - - - - - - -- - - - -- - - - - -- - More than 10 peroent. 
: ., Fe, Si, Cu, Br ----------,--- --- _-_--- -- ---- -- - - -- - 0.1. to 1.0 percent. 
Sn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .O1 to 0.1 peraent. 

A qualitative spectrogr;raphic analysis by Stich of a miU concentrate 
from the Riverside mine  (sample 3380, table 1 and pl. 7) showad the 
major constituents to be l e d ,  copper, silver, iron, and silicon; cobdt, 
bismuth, nickel, and manganese were looked for but not found. 
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Radioactive material  ha^ a rather wideepred distribution on the 
property of the Mountsin View Gold Mining Comp~ny snd seems 
to  be principally aasociatd with sulfides in vein8 and veinleta. How- 
ever, Borne of it occurs in d i~eminatd  deposits m d ,  to at minor exknt, 
in the form of thin secondmy coatings on rock and win fractum 
dates. 

The largest lode occurrence of radioactive materid found during 
the 1949 invatigations occurs in the Skookum t u d  on the right 
wall about breast high and 4 feet from the end of the right side cut 
at station 24 (pt. 8, sample 3392). The most highly radioactive sam- 
plea oollected in this tunnel were sample 3396 from a vein on the right 
wall half way botwean stations 58 and 59 and srtmple 3394 £ram a vein 
on the right wsU between statiom 55 and 56. Probably additional 

. occurrences of radiomtive maherial could be found in the Skookum 
tunnel by employing a more detailed study than was possible in the 
time ~ l l o t k d  for this investigation and by wmhing the heavy coating 
of mine dust from the walls and ee&g wherever anomalous radio- 
activity is detected. 

The most highly radioacti~e surface sample on the Mountain View 
property wria 3740 oollected by Mr. Moa from the hanging wall of the 
Canyon vein on the south side of Fish Creek about 1,000 feet soutk 
of the Skookum tunnel portal (pl. 9). Because verg IittEe time wsa 
available for studying the outcrops, not only on the Mountain View 
property but also along the entire extent of the contact in the Hyder 
district of the Tems Creek granodiorite and the Hazelton p u p ,  
thore apperars b be a very good possibility that radioactive depoeitrr 
have a more widespread distribution than is known now. More dem 
tailed studiea or additional prospecting in the Hyder district may show 
that occurrences of radioactive rnsberi~h are not ody near the cantact 
between the Texas Creek grmodiorite and the Hazeltan granp, but 
may also occur some distmco from the ccrntact in thesa or other for- 
mations in the area. 

A highIy radioactive area was found during the course of the in- 
vestigation at atation 12 and for about 20 feet in both directions from 
this sbtion in the Skookum tunnel (pl. 8). Although samples were 
mUectsd from the floor, from the walls and ceiling, and from the mine 
dust that forms ta thick coating on the w a h  rtnd ceiling of the tunnel 
w i t h  this zone, they showed only small amouah of equivalent urb 
nium (samples 3351, 3352, 3369, and 3379, table 1). The intense 
radioactivity may be due to a concentration of radon in thia part of 
the tmd.  However, this seems unlikely as the meters on the in- 
stnunente did not continue ta show 'tugher-than-normal reading after 
being c@ed beyond the limits of t h e  highly radioactive zone or after 
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being brought out of the prospect tunnel, thus indicating that the 
inrrtrummta had not been ~ontaminated with radon gas, In the 
presence of radon, instruments which do not have their probes tightly 
waled with plmtic or rubber covers rsaidily b m m e  conkainated 
md mntinue to give readings above background for some time after 
being removed from an area of radon gas mnmntration. Perhap 
deep channel sampling or drilling wauld reveal the mmce of the ma 
ter id  &ah is responsible for the abnormal radioactivity. 

No signifimnt radioactivity anomalim were detected by foot trav- 
arsea made dong the Mountain View trail from the Salmon River 
road to the building on the Mauntain View proparty, along the T i m  
trail from ita junction with the Mombin View trail to the Titan 
tuzula1, along %he Salmon Rivar and Texas Lake roads from Hydar to 
Texas Lake, and over partg of the Adanac m d  ambross claims; nor 
were anomalies found in underground travemee in the Sixmile and 
Titan drifts and the fivarside mine (see pI. 73. The scanning of 43 
aamplas collected by the U. S .  Bureau of Mines in the area during 
1949 did not show that any of thorn were abnormally radio~tive.  

The Hyder district, readily accessible by water transportation the 
year round, b a highly mineralized region and geems to contain ore 
deposita of potential commercial value. The known ore end gangue 
minerals of the district (Buddington, 1929) are listed below: 

mglwite 
ankerite 
ammopyrite 
murite 
barite 
bornite 
calafte 
mmu~ite 
chalcopyrite 
aovelli to 
cubanite 

fluorite 
freibergite 
galena 
 old 
hematite 
limonite 
magnetite 
mahchite 
marmite 
molybdenIte 
proukite 

Pyrite 
pyrdusite 
pyrrhotite 
quarbz - 
rutile 
acheelite 
silver 
apecularfte 
sphlerits 
tetrahedrite 
wulfenite 

:. The most vduable met& of the ores are gold, silver, and lead; zinc, 
. tungaten, and molybdenum a1m have been found in abundance locally. 
, Tbe Rivemido mine has produced lead, silver, and gold for a number 
of y e w .  In addition, the barren quartz veins, which attain a width 
of as much as 50 feet on the Mountain View property, reprMent a 

' possible economic source of silica flux. 
It appears that the Hyder di8tri~t may contain uranium in m m w -  

cial quantities, and prospecting in this district should include the 
swch for radioactive ores ae well U. for other metals. The radio- 
activity anomalies found, the diemvary of minor amom8 of uranium 



in 16 different minerals, the occurrence of an unidentifd highly radio- 
active urmim-bearing mineral msociated with rutile, and the 2 
secondav uranium-boasing minerals in the small area covered by this 
ine&igntion indicate that prospecting for uranium in the Hyder 
district should be encouraged. 

A detailed rdioactivity investigation and the use of more sensitive 
instruments for measuring radiation intensities might prove successful 
in l-ting a primary source of the uranium, and might determine 
whether uranium occurs in mmmercitb1 quantities anywhere on the 
property of the 1Mlr~IIhin View Gold Mining Compmy. A more 
aknsive reconnaissance for radioactive deposits in thc Hyder district 
than wss possible in 1949 might reveal other. aroas that  warrant in- 
tensive study and would diminate the areas least f~.vorablble for the 
occurrence of uranium deposits. Genehemica1 methods of prospectp , 
ing, such as water, soil, or veptabion s~mpling, might be successful 
for locating uranium deposits in localities which are believed to have 
been mineralized but where there are few outcrops, , Also, the col- 
lect,ing and testing of heavy mineral concentrates from stream gravels, 
slope waah, and disintegrat~d bdroek for radioactivity, in a faahion 
similar to that used in 1941 by West end Mtbtzko (Gault, Hilleen,. 
West, &nd others, 1953) and in I948 by IVwt (1953) on the eastern 
part of the Seward Peninsula, Alaska, might help to determine where 
uranium-bearing minerds occur in some parts of the Hyder district. 

KE3'CJTIICAS, UODDARD ROT BPRTNQLS, CHICHAGOF, 
FUNTER nAY, AXD iIUNFAU AREAB 

Field rn6esurements of radioactivity in the Ketchihan, Goddard 
Hot Springs, Chichagof, Funter Bay, and Juneau areas, southeastern 
Alaska (see fig. 5 ) ,  were made with modified comm~rcial models of 
portable survey meters adapted for the attachment of probes con- 
sisting of four 1-inch by 18-inch gamma tubes connected in parallel, 
ss well ss the standard 6-inch betagamma tube. The large gamma 
tubes were used for mutine radioactivity t r a v h g ,  m d  tho beta- 
gamma pobe was used for t&mg selected contact readin@ on out- 
crops, talus blocks, ore dumps, mine tailings piles, expoauree of rocks. 
and veins in underground workings and prospect hdes, bnd for scan- 
ning drill cores and rock and mineral specimens. 

The main emphases in the investigstions were placed on radioacitiv- 
ity traversing and the collection of rock and mineral samples. How- 
ever, concentrates were taken from the gravels of many atreams to- 
teat for the possible presence of radioactive mhmls  transported by 
the stream from areas which time did not, permit covering by trav-- 
emes or w h  there were no bedrock ouEcrops. Some slope-wd, 
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samplea were also collected where bedrock outcrop were absent. 
Mine tailin@ rrnd mill concantrates were obtained wherever possible. 

The same labomtory methods were used for the samples collected 
in the Ketchikan, Goddad Hot Springs, Chichagof, Funk Bay, and 
Juneau arssa that were used for the preparation and the radiometric 
and mineralogic analpea of the samples from. the Hyder district. 
The equivdent uranium analyses given in this ~ection were made by 
A. E, Ndwn and P. D. Benson in the Geolo@;ical Survey laboratory 
at W~rrshington , D, I?. The mineralogic determinations of the samples 
not made by the authors were made by B. W. Wilson and J, 6. Matzko 
of the Geological Survey. 

The geology of the Ketcbikaa djetrict has been described by Brooks 
(1902) and Wright and Wright (1908). 

The rock formations in the vicinity of Ketchikan are ~ ~ i ~ ( ? )  
gremstone and slate and also Upper J ~ ~ i c  or Lower Cretaceous 
quartz diorite which grades locdy into granodiorik. The greenstone 
and slate include black slate, phyllite, greenstone schist, and green 
bedded tuff. 

The ore deposita occur as quartz fissure veins in quartz diorite and 
in mineralized eon= in greenstone and slate along their mntact~ with 
the quartz diorite. Metallic minerah are also diswminsted in both 
the greenatone and slate and in the quartz diorite. The metallic 
minerds in the veins are free gold, pyrite, chalcopyrite, and amen* 
pyrite. S m d  amounts of bimuth (tetradymite) and antimony sre 
reported to occur with gold ores in veins in quartz diorits on the 
Wildcat and Hodley claims about 1% to 2 miles north of Hetchikm 
and half a mile northeast of the beach @rooks, 1902, p. 61, and 
Buddington and Chapin, 1929, p. 332). 

. A radioactivity traverse was made on foot along the mad muth of 
Ketchikan for about 2 miles and along the mad north of town for 
approximately the Bame distance. Traversing waa also done along 
the network of trails and roads which lie north of Ketcbikan aad east 
of the main road. Some traveming also was done on what was be- 
lieved to be the Wildcat and Hoadley claims, but these claims are so 
old and so thomughly covered with thick vegetation that their exact 
location muld not be definitely determined. A subsurfam radio- 
activity t m v m  was made in a prospect tunnel, and a considerable 
number of ore dumpa and prospect pita were scanned and sampled on 



the m i m e d  Wddcat md H o d o y  clsims. Some mjnFllP properties 
eaat of Ketchikan were traversed and mmpled. 
No abnormal mdio~ctivity waa found in traversing and acannEng. 

Aa &own in tabla 3, none of the samples that were maim for radio- 
activity contained more than 0.001 percent equivalent uranium. 

 TAB^ 3.-AnrrEysca shmning s w i m  umrritlrn of tha hltsarryminsrat roclimn 
(Ihass grsabr than 6.8 mcij% gramfg) of sampter wlkcbd in  the K&ha a% area 
Rsm'llogigeda Island 

i 

QOODbRD HOT BFmxag dREh 

azoIQBI bBD m l  D m m  

Gopf (1912) g h m  an m o u n t  of the geology of the Qoddard Rot 
springs ares. 

Goddard f i t  Sp- cunsists of four aprings, bted (with tempera- 
ture of the water) from wmt to east: 

No. 

- 

SltM 

%W 
3334 

3238 

Megnealn Spring (14PF) 
Main Spring (1490P) 
Sulphur Spring (124' 
Old Rumian Spring (95*F) 

LpDlrtion 

Haadlsg Orcst W rt Maw hlls and 100 gd Band and mvd horn 
atmm tbe rosd btidp. mlddk bar. 

Old p p e c t  tunnel o h a t  om-.halt mlIe from Wwte mak from m.,.. 
beach and l f l  mllm north of KetPhlkaa. 

hdf milo from thn h ~ c h  and 1$4 mllw mrtb bur. 
oi Rctclllkon. 

Flnt streamnorth of Pswrnlll Creek.abont crimp Band and grad hai 8n:I 

Old shdt bellnvd to h on the WUdrat c l a h . - -  Westem& Romdamp.. -:I 
Old prospcct tunnel bcllsvcd ta be on the WUd- W& nxk lrom floor.... 121:1 

Q\t dmm. 
Below wnrkhgs b the rtrmm belbPed to d d n  

the H'ddmt clahm. bar. 

All four ~prings isme at the d m  from gssnite which has bean out 
by narrow dikea of speasartite lampmphyre. The mtem of the hot 
apriaga probably come from mnsidersble depth through crevices or 
firnuma along contact zones between the intrusive granite and the 
dtsred ~aadstonea, mng1ome~ates, pywackes, and slam maring, 
1917, p. 30). 

MmIe Colby (1942, p. 175) reported t h e  presenm of radium in the 
W d w d  Hot Springs water. Preeous mineral analpes of waters 
fmm the Main Spring and the Magnesia Spring maring, 1917, p. 32) 
did not show radium as a constituent. 
No mineral depositg me known in the h e d l t a  vicinity of Goddard 

Hot Springs. Some quartz veins as wide as 4 inches were observed 
in the granite. Most of these veins have no sulfides, but small 
mount of pyrite ia found in  a few of them. 



Severd r d i o ~ t i v i t y  tr~vmes were made on hot in the Goddard 
Hot Springs area. The first was a spltematic traverae over the granite 
areas in the immediata vicinity of Goddtsrd. Tha second was south 
along tha coast for 2 miles to the first major stream and up this stream, 
which connect5 a series of lakes, for approximately 2 miles. The third 
ww north along the coast for 2 miles. And tho fourth w a  over the 
ha i l  from Goddard Hot Springa to Redoubt Lake. Many rock, 
stream gravel and sand, and slope-wash srmmpIes were collected. 
Water sampIes were taken from Magnesia, Main, m d  Sulphur 
apr inga. 

The traverses revealed no significant concontra tiona of radioactive 
nabrid. However, the background count was considerably higher 
over the granite areas than oycr the areas of altered sedimentery 
rocks* 

Tbo three hotrspring water smples were analyzed for rndhrn by 
W. R. Cbampion of the Geological Sway laboratory at Wmhington, 
D. C., and were found to contain less thttn 5X 10-la curies (RR per 
zoo CG). 

Equivalent-uranium analyam of some of the ~smplea collected in 
the Goddard Hot Springa axe& are ~ i v e n  in table 4. 

TABLE 4.-Analyees sholoing equivrshd uranium in tph hcavprninatat mctions 
(those greater lhon 1.8 apeti& gmmly) of aomplca cohe ted  in the ~ o d a r d  flat 
Springs area, Baronof Island 

: The heavy-minerd fraction of sampla 3305, containing 0.016 per- 
e n t  equivalent uranium and taken from disintegrated rock material 
between the Main Spring and Magnesia Spring, was the mest redio- 
active ample  collected in the area. The minerals with a specific 
gravity greater than 2.8 which have been identified in the foIlowing 

B d  and gave1 ......... I. %t 

..--.do ....-.--....eaeaeaea-. 44& 1 

..--.do ..-.....,...---++-- m1 

--.--do ....--.-....----.- ml 
...,. do -..........-------- I, l4R:I 
Beech- .......... .... W:1 

gaP8 md ~e*el...-.-..- &?:I 

.----do ....---.-...-.-+--. 81Q:f 
Beaeb mnd -..-.--....-.I m:1 
Band and gmd ......... X?T: 1 . CM 
Granite slopew arb.....- M4:l  .016 
Sand and gravel ....-.... W7:l .016 

Weathereddata ....omt..omtomt 1,406:1 .001 

No. 

9aaS 

821YI 

m 
Z ~ W  

8501 

~ 3 3 3  

m 
83IH 
3305 
a 1 2  

X313 

-ion 

Btream twu hkea abwt Hi m h  
soutm%dard. 

Stram dmIninR Into a s3rh of latea about IM 
mU~s m t k ?  of Qcddard. 

Stwarn nrar the (fddard schmlhtimn abmt 
t hree-fourths m f l ~  m r t h  oi Oaddard. 

Stwarn  bout one-half d e  muth o l  Ooddard--. 
Stream farmed bb hot springs at  Gwldard .-..... 
Redoubt Iiikp, about 134 lnllps northcast d 

Ooddard. 
atream fiou lug into Redoubt M e  about 1% 

mllcs nertbeast oi Gddard. 
Stream a b u t  tnwe-fourths mile northwmt of 

Oddam. 
Omldnrcl ..._.----.--A- * ----------------L-------. 

Stream o u e - p ~ t h  mlk north 01 M d a r d - .  .,,_. 
Bctrrwn ~ ~ a b a r r d ~ ~ i a g ~ ~ ~ t  Ocdaatd. 
Btmm abotn t M o t P t h n  mile nwth of God- , 

dMd.  
Outcrop about thw-fomths mtle b h  or 
G ~ d d .  
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samples we tabulatud in table 5. The ssmples listed a r ~  3305; 3299 
(0.012 percent equivalent uranium), collectad in the stream formed by 
the hataprings; 3382 (0.007 percent equivalent uranium) from a stream 
1 mila northeast of Q o d d d ;  3303 (0.014 percent equivalent uranium) 
fmm the bcwh at Goddard; and sample 3312 (0.015 percent equivalent 
uranium), p w d  from a sltresrn draining a lake north of Goddard 
Hot Springs. 

TABL J 6.-Mint+gy of the kavu-mineral frations oJ mbcled eamgles coEIeekd 
an 168 Qoddard Igol 8pringa area, Borandj Island 

MIncrsl detwmimtluna sre by B. W. WUmn leamplm 3!m3 and 3312) md J. J. Matzko l samplwW 
and%lCl) of tho l ~ s a b n  Oeoto~y Branch, D. 5. Omlo rhl 8;rvey: nurnhera indicate wtimabd volu 
metric percent 6I rnlncrsls prwrkt in tho benvy-mlnernftractlons oteamplcs; tt Mimcntes trma 

Except for ample 3303, tbe radioac tivi tg of ths above samples and 
most of the other sarepleg from this area is due mainly to the allmite 

Mhermla 

~~ l l l an t t e .  .--.-.-..-----. -+ ---. + ---.--.--. --. -. --ma .-- 
hpnti ul ..........................-................... 
Xugltn ............................................... 
Blntits ..................... ... ...................... ............................................ Chlorite. 
Cllnmnlsita .......................................... 
Diopslde ............................................ ............................................ Fpldoto. .............................................. Gulmt ...................................... nomillend&.. 
Hyfwrsthene ........................................ ............................................. Tlmcnita 
~ ~ r n o n i r e  ............................................ 
Mnqw1 Ite ........................................... 
&7nrrm:151t6. .-....-.....-...-.....-.................... 
Mor~rrziw.. ................-......................... 

content. Monazite, sphene, and zircon may add to the radioactivity 
of some samples. 

CImCHAaoF ARM 

Sample no. 

BBOLOBJ A K U  W L  DEPQglTB 

Reed and Coab (1941) give a detailed account of the geology and ore 
deposit9 of the Chichagof mining district, 

The muntry rock in the Chichagof area consists of both rnwi~e ~ n d  
slaty graywacke of Early Cretaceous(?) age which has been faulted 
and cut by fmegrained lightrcolored dikes. A few lenses of geenetone 
and thin beds of conglomerate occur in the graywacke, 

Tha principal ore bodiw are massea of minerdised quartz that lie in 
fault and shear zones. Some mineraliza;tion has taken place in quartz 
veinlets which lill joints, and in one instance fault gouge constituted 
good ore in the Chichagof mine. The m e d i c  iinerals include pyrite, 
menopyrite, galena, sphderite, chalcopyrite, and gold. None of 

Pyrite ............................................... 0 
Flutile ............................................... l r  
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the mekIIic rninerala are abundant, and on the aver* they con- 
atituM only B little more than 2 percent of the om. The gangue 
materials are quartz and c~leite; f d t  gouge and fragments of the 
wall rock; and sparse mounts of albite, sericite, and apatite. 

B b l ) I O A c m n T Y  mDm 

Radioactivity traverses in the Chichagof area were made on foot: 
dong the west shore of mag Bay and inland a ~hort distmca ta a point 
2 rndw south of Chichagof; from Chichagof around the Red of Klag 
Bay a d  I mile w t h  along the esst shoreline: inland 1 % miles from the 
east shore of mag Bay along the powerline; over the trail from the 
Chichagof mineto the Rirst-Chichagol mine on Kimshan Cava; and on 
the eaat side of Doolth Mountain to the elevation of the Golden Gate 
mine. A subsurfme traverse was made in the accassible part of the 
Golden Gate mine. The ore dumps and tailings piles of the Golden 
Gate, Chichagof, and Himt-Chichagof mines, ss well as several other 
matler ore dump and many prospect pita and trenches, were traversed 
and scanned for radioactivity. 

No radioactive materid waa disclosed by traversing or acaneing. 
The rock, mineral, flotation and settlingtank concentrate, mill con- 
centrake, sluice-box concentrate, and strearn gmvel and sand w p I e a  
contained no more than 0.002 percent equivalent uranium. Radio- 
activity data on soma of the samples collected in the Chicbgof area 
are given in table 6. 

T a m  €%.-And ecs rhom'atg cgarimlsnt uranium in the ham-mineral jrech'ona 
Ifhost mar %n 9.8 gravity) of samples.mIleckd i n  Lkt Chichagofaren, 
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QEOLO~Y m ~ X E X A Z  neosrrs 

The geology of the Funter Bay area has been described in d e t d  by 
Wright (1906), Eagjn (19171, Mert.ie (1921), Buddingtun (I926), and 
Reed (1939). 

The mh at Funter Bay are massive greenstones, greenstone schist, 
chlorite sehiat , mica schist , quar tz-chlorite schist, quaptz+hlorite-mica 
schist, zoisi&hloriCe schist, albite-zoisite schist, albit~hIorite schist, 
albitemba schist, black graphitic phyllite, albite granite gneiss, albite 
syenib gneiss, and marble. Dikes and sills are of olivine &abase, 
gssbbm, albite granite, albite syenite, and albite trachyte. A large 
part of the area is covered with glacial moraine. 

The ore deposih occur mainly as quartz veins, but some minerds are 
disseminated in the country rock. Another t y p e  of deposit mnsists of 
a gabbm dl (the Mertie lode), which contains nickeI and copper. In 
hhe latter, psntlandite, ch~lcopyrite, mid pyrrhotite were among the 
latest minerals to crptal1ir.e in the sill and are mostly interstitial to 
the silicate  mineral^. The metallic minerala found in the vein deposits 
are gold, pyrite, galena, sphalerite, chalcopyriw , and arsenopyrite. 

BADTOACTIPITP ETUDIES 

The radioactivity studiea in the Funter Bay area were conrmed to 
the property of the Admiralty-Alaska Gold M i  Company, which 
comkta of 52 claims. Tha short time available permitted only partial 
covmge of thia property. 

A radioactivity traverse was made on foot dong the shore of Funkr 
Bay within the property limits and inlmd a ~ h o r t  distance on a, trail . 
which rum pardel b the beach. Another travaree w5s made from 
the mill, to the end of the narrowgauge railroad, then south along a 
water ditch to hhe ht strettm, and then to the bead of the stream, 
which has an devation of more than 2,000 feet; the stream was re- 
traced to its junction with the ditch, and the traveme wtb4 continued 
south to the end of the ditch. Ptbrt of the area west of the ditch was 
traversed on the way back to the mill. A subsurface traverse was 
made in the Big tunnel. All the available drill cores w the property 
were scamad for radioactivity. Thege drjll corm were prbcipdly 
from the M d e  lode and surro~~~d'tng rock formatiow. The materids 
in the ore ghoota and bins in the dl, in sevard ere dumps, and in 
many prospect pita and trenchea were swnned for radioactivity. 
Semples were panned from the gfavels of hwo ~tr-s which d r h  
a r w  thst were not aampld or traversed. 

No radioactivity anomalies wee discovered by traveming or by 
waning. Aa shown, in table 7, none of the samples, which were 
aubmit bed h the Jrsbomtoq for radiometric andyaas, contained more 
than 0.001 parcent equivalent uranium. 
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TABW 7.-Anal##e8 dhmino equimhnt uranium in. Ihe haaoyntineml frachrachtma 
{Aone realsr than F.8 spete'fic grmm'ty) of sawplea mllecled in the Funler Bay 
area, ldmiraltl, laland 

The geology and mined  deposits of the Juneau area have been dis- 
cussed in detail by Spencer (1.906) and Bud-on and Chapin ( 1929). 

Tho vm-ious types of rocks, which form nearly straight parallel 
northwest-trending bands in the Juneau area, are listed b~low. They 
are named in order from the interior on the mainland southwestward 
acms Gastineau Chnmel and Douglas Island to Stephens Passage. 

8281 
32W 
3ZoD 
3'?M 

Diorib of the Coast h n g c  intrusiws and a~sociaki aplite dikes. 
Schbt and phyllite. 
Black eletes intruded by gabbm. The slabs were intruded agdn Inter by 

$ 1argc number of diorite masses genetically rclated ta the Coast Range 
intrusives and still later by dikw of bmalt and related rocks. 

h d d e d  greenstones and greenstone schists with iatercaleted slate ~trata. 
Rlack  late^, with intercalated ban& of mnstone,  intruded by diorite dikes 

related to the Coast Range intrusive3 and by younger dikes of diorite 
porphyry. 

Massive bedded peenstone. 

Btreem %tew tbs om dump from Mertle lode --... 
Mcrtle larlp ore dump ... .-_--------- --.-.-.---.. 
Aldor Crwk.. ................-..*------..-----. 
Orr b h  In th kdrnhtty-Alamk8 Gold M h h g  
r&. mill (materla1 probably from Uncle Sam 
rein). 

The ores in the arm occur in vcins, in impregated maws of rock, 
and as mixed depoaits in which veining and imprepation me b ~ t h  
present. The vein deposits me confined minly to  the bIack slates, 
and the other two types of deposits are found mostly in tho diorite, 
gabbro, and diorite porphyry dikes. Some of the schist8 and green- 
stonea have been minedised, but they have not been found to contain 

- important mineral deposits. The metallic minerals found in the de- 
posits of this ares are pyrite, pymhotite, sphderito, galena, gold, 
chalcopyrb, ammopyrite, molybdenite, and native ansenic. Realgar 
and orpimerit dso occur in some of the deposits. The gangue minerals 
are quartz, calcite, siderite, rutile, dolomite, sericite, chlorita, biotite, 
t o m d i n e ,  dbite, and zoisits. 

A radioactivity traverse was made by automobile along the Auk 
Bay rosd north of Juneau and along the road from Junoau to  the 
Alaska-TdweU Gold lMining Comp~n y property on Douglas Island. 
The latter traverse was extendd on foot from the Treadwell property 
swtb along the ghore of Gastineau 'Channel to the Ready Bullion 

a n d  snd mud -..-..-.. 
C&sd m k  .---.--.... 
Rand and r rad  ---..._.. 
Crushed rock .-...-..-.. 
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mine and far 2 milea dong the road running north from the Gwstinoau 
Channel. bridge on Doug188 Idand. Another tmverse was made for 
about 3 milea on foot along the road and shore south of Juneau. Xone 
of these traverees revonled significant radioscti&y anomdies. 

A duice-box concentr&t,e from the Ready Bullion mine tailing8 
contained 0.001 percent equivalent uranium. The heavier-than- 
bromoform minerals (those greater than 2.89 specXc gravity) 
identified (by B. W. Wilson) in this sample are in order of decreasing 
abundance: magnetite, pyrite, epidote, garnet, ilmenite, barite, 
actinolite, gold, ankerite, augite, limonite, hornblende, hyperstheme, 
muscovite, spkene, scheelito, and zircon. 

A sluice-box concentrate h r n  the MaskaJuneau mine tailings 
conhined 0.001 percont equivalent uranium. The heavier-than- 
bromoform minerals ideetified (by B. W. Wilson and W. S. West) in 
this sample are in order of decreasing abundance: magnetite, pyrite, 
sphaleri te, ankcrite, hornblende, limonite, garnet, plena, gold, 
chlorita, epidota, b e n i t e ,  zircon, s~heelit~e, and feldspar. A spect.ro- 
graphic andgsis (by J. C .  Rabbitt) of an AlasMuneau mine tailiTlgs 
sample collected in 1943 showed the sample to contain 0.03 percent 
vandium, 0.02 percent nickel, 0.003 percent cobalt, 0.00 k percent 
molybdenum, and less thnn 0.001 percent of ant.imony, b q l i u m ,  bis- 
muth, cadmium, niobium, germanium, indium, mercury, pIrttinnm, 
rhenium, tantalum, tin, and tungsten. 

The radioactivity of a 2-ton rhyolitic glacial boulder at Lena Paint, 
north of Juneau, WWI cded t o  the attention of the S m y  plrvrty in 
1949 by Lea Dunlap, a local prospector and Civil Aeronautics 
Authority employee. When examined in t h e  field the rhyolitic 
boulder gave a uniform reading of approximately three times the 
normal background count. A hetsvier- than-bromoform mineral 
concentrate cconcentration ratio 86:l) from a piece of the boulder, 
however, was found to contain onIy 0.002 percent equivalent uranium. 

No uranium deposits of commercial vdue were discovered in the 
course of the 1949 investigations in the. vicinities of Ketchikan, 
G o d d d  Hot Springs, Chichagof, Funter Bay, and Junem. 

On the basis of field and laboratory studies no further reconnaissance 
investigations for radioactive deposits are recommended in the small 
parts of the five areas examined. In these areas the metallic minerals 
are so scarce and constitute such a mall pm-t of the ore that other 
mineral deposit& having the same source and occurring Ea the same 
formations, even beyond the immediate lirnita of the areas thus fm 
examined, do not appew mely to contain urranium ore of commercial 
grade. 
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