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ABSTRACT 

Reconnaissance for radioactive deposits was con- 
ducted in selected areas of eastern Alaska during 1952 . 
Examination of copper. silver. and molybdenum occur- 
rences and of a reported nickel prospect in the Slana- 
Nabesna and Ckisana districts in the eastern Alaska 
Range revealed a maximum radioactivity of about 

0.003 percent equivalent uranium . No appreciable 
radioactivity anomalies were indicated by aerial 'and 
foot traverses in the area . 

Reconnaissance for possible lode concentrations 
of uranium minerals in the vicinity of reported fluorite 
occurrences in the Hope Creek and Miller House-Circle 
Hot Springs areas of the Circle quadrangle and in the 



Fortymile district revealed a maximum of 0.055 per- 
cent equivalent uranium in a float fragment of ferruqi- 
nous breccia in the Hope Creek area; analysis of sam- 
ples obtained in the vicinity of the other fluorite occur- 
rences showed a maximum of only 0.005 percent equiv- 
alent uranium. 

No uraniferous lodes were discovered in the 
Koyukuk-Chandalar region, nor was the source of the 
monazite, previously reported in the placer concentrates 
from the Chandalar mining district, located. The source 
of the uranothorianite in the placers at  Gold Bench on 
the South Fork of the Koyukuk River was not found dur- 
ing a brief reconnaissance, but a placer concentrate 
containing 0.18 percent equivalent uranium was obtained. 
This concentrate i s  about 10 times more radioactive 
than concentrates previously available from the area.  

EASTERN ALASKA W G E  
By Arthur E. Nelson 

An appraisal of uranium possibilities in Alaska 
made in 1950-51 (Wedow and others, 1951) indicated 
that certain mineral deposits in several localities in the 
eastern Alaska Range were favorable for the occurrence 
of uranium ores. In the summer of 1952, seven locali- 
ties (nos. 1-7, fig. 1) in the Slana-Nabesna and Chisana 
districts in the eastern Alaska Range were investigated 
for possible radioactive deposits on behalf of the Division 
of Raw Materials of the U. S. Atomic Energy Commis- 
sion. The work was done by the writer and 
Richard S. Smith, geologic field assistant. The 
investigation consisted of radioactivity traverses of 
mines and prospects in and around mineralized zones, 
contacts, and aureoles. Specific outcrop tests were 
made at  various points along the traverses. Supplemen- 
tal check samples were collected for radioactivity anal- 
ysis and mineralogic study. These included channel and 
wall-rock samples of veins and mineralized zones, and 
samples of ore dumps and various rock types. Concen- 
trates were taken of certain s tream gravels to determine 
if radioactive minerals were being released from the bed- 
rock within the specific drainage basins. In addition, an 
airborne radioactivity traverse was made over the Orange 
Rill a rea  and other larger  mineralized zones that were 
otherwise inaccessible with the equipment available. 

Standard commercial portable survey meters adapt- 
ed for a variety of probes were used to detect radio- 
activity. Individual outcrop tests were made with a 
6-inch beta-gamma probe; ground traverses were made 
with the survey meter and a 2- x 20-inch gamma probe 
lashed to a packboard; and airborne traverses were made 
with a probe consisting of s ix 2- x 40-inch gamma tubes, 
connected in parallel, coupled to the survey meter, and 
carried in light, fixed-wing aircraft. (See Wedow, 1951.) 

Geoloqy 

The Slana-Nabesna and Ckisana districts lie in 
that part of the eastern Alaska Range known as the Men- 
tasta and Nutzotin Mountains (fig. 1). These mountains 
merge near the Nabesna River, a northeastward flowing 
glacial s tream originating in the Wrangell Mountains to 
the southwest. At Mentasta Pass in the Mentasta Moun- 
tains the Alaska Range trends southeastward toward the 
international boundary. On the northeast the range is 
bordered by the broad lowlands of the Tanana River and 

to the southwest by the Copper River and the Wrangell 
Mountains. The relief in this part of the Alaska Range 
is rugged, the mountains having been intensely glaciat- 
ed in Recent geologic time. At higher altitudes there 
a r e  numerous small glaciers. 

The geology of the Nutzotin Mountains has been 
discussed in detail by Moffit (1943). In summary, a 
series  of sedimentary beds, locally metamorphosed 
and ranging in age from Devonian to Quaternary, form 
a major part of the eastern Alaska Range. Shale, argil- 
lite, sandstone, arkose, graywacke, and conglomerate 
a r e  the major bedrock types; minor amounts 01 limestone 
also occur. These beds have been folded and locally 
faulted. 

Igneous rock types a r e  widely distributed through- 
out the region and occur a s  both flows and intrusives. 
The flow types a r e  present throughout most of the section 
and in the main a r e  represented by basalts and andesites. 
Intrusive rocks of Paleozoic and Mesozoic age ranging 
from gabbro to granite intrude all the rock types, the 
intrusive rocks of Mesozoic age being more extensively 
developed. Superimposed upon thc consolidated sedi- 
mentary and igneous rocks a r e  a series  of unconsoli- 
dated stream and glacial deposits which occur in most 
of the valleys. 

Slana-Nabesna district 

Mineral Point area 

Thorne (1946, p. 8, 9) reported a nickel occur- 
rence in a shear zone in argdlite in the Mineral Point 
a rea  (locality 1, 'fig. I), which is about 32 miles north- 
east of Slana on the eastern section of the Glenn Kigh- 
way. The prospect is on the north side of the road on a 
mountain that has two prominent limestone peaks which 
are  separated by a saddle of reddish argillitic rock. 
Some of the rock in the shear zone has been altered to 
a red-yellow material. 

Investigations conducted in the a rea  revealed little 
mineralization. Radioactivity traverses were made over 
the entire area, which included the shear zone a s  well 
a s  contacts and all rock types outcropping on the moun- 
tain. No anomalous radiation was detected during the 
course of the traverses. The radioactivity data on the 
rock specimens collected a r e  shown in table 1. 

slana a rea  

Slana, located near the confluence of the Slana and 
Copper Rivers, is on the south flank of the Alaska Range. 
Deposits of silver-bearing galena and copper minerals 
in quartz veins occur at several prospects located at 
different s i tes  northwest of Slana. Two of these proper- 
ties-the Indian Group and Silver Creek prospects-were 
examined for radioactive minerals. (See fig. 1. ) 

Indian Group prospect. -The Indian Group prospect 
(locality 2, fig. 1) i s  near the top of a ridge separating 
the Indian Creek and Ahtell Creek valleys and is 13 a i r -  
line miles from the Lndian Creek bridge on the eastern 
section of the G l e ~  Highway. The site of most of the 
open cuts is on the Indian Creek side of the ridge divid- 
ing the Indian Creek drainage from that of Ahtell Creek. 
A trai l  from hdian Creek leads to the property, and the 



f i r s t  of the open cuts is about 400-500 feet below the 
c res t  of the divide. Little o r  no development work has 
been done on the Indian Group claims in recent years. 
At the present time there a r e  a t  least  s ix  recognizable 
open cuts, all  of which have either caved o r  have been 
partially filled with slide rock so  that none of the min- 
eralized portions of the veins a r e  exposed. Sampling, 
therefore, was confined to the numerous ore  dumps and 
float in and around the cuts. 

Moffit (1938) gives a detailed account of the geol- 
ogy of the Slana district. Briefly, the country rock at  
the Indian Group claims consists of quartz diorite which 
shows wide variations in texture. Most of the rock has 
a porphyritic texture with large phenocrysts of feldspar 
se t  in a coarse-granular groundmass. Locally, a se -  
r i es  of nearly vertical fracture planes that strike nearly 
east  seem to have had some control in the placement of 
the mineralized quartz veins. The o r e  minerals a r e  
galena, tetrahedrite, and chalcopyrite, aL1 of which are 
silver bearing. 

Radioactivity t raverses  were conducted over the 
area.  These included checks in each of the open cuts 
a s  well a s  t raverses  along the veins and in the a reas  
immediately adjacent to the prospect itself. No radio- 
activity anomalies were discovered. Supplemental check 
samples were collected from the country rock and ore  
dumps, and one concentrate (sample 4531, table 2) was 
collected from the sand and gravel in a s t ream draining 
the mineralized area. Results of the laboratory studies 
made on the samples collected during these investigations 
a r e  shown in tables 1 and 2. 

Silver Creek prospect. -The prospect on Silver 
Creek (locality 3, fig. 1) is located on the north side of 
the creek a little more than 1 mile upstream from i t s  
junction with Ahtell Creek. No work has been done re -  
cently on the prospect, but the t rai l  to the property is 
in good condition and the s i te  is easily accessible from 
the highway. The workings consist 01 two adits, sev- 
e ra l  open cuts and prospect pits, all of which have caved, 
and an inclined shaft slightly more than 15 feet long. The 
s i te  of the caved adit a t  creek level had been examined 
briefly by Wedow and Matzko in 1946 (Wedow, Killeen, 
and others, 1954, p. 16-18). 

The prospect is located in a northwest-trending 
fault zone about 100 feet wide in the quartz diorite coun- 
t r y  rock. Bedrock in the fault zone has been altered to 
a relatively soft material, in places highly stained with 
iron oxide and with some copper carbonate. Prospect- 
ing has been carr ied out on several steeply dipping min- 
eralized quartz veins which occur in the shear  zone 
and have the same northwest trend. Although most 
of the io rk ings  were inaccessible, ore  containing 
pyrite, galena, chalcopyrite, and a blue copper 
stajn in quartz gangue was found on the lower 
dump. 

No anomalous radiation was indicated in trav- 
e r s e s  made across  the fault zone and adjacent 
areas ,  o re  dumps, and along exposed parts  of the 
veins. Check sampling w w  confined to ore durnps 
for  the most part, but it  was possible to take a 
channel sample across  the face of the vein in the 
inclined shaft. This channel sample contained ga- 
lena and chalcopyrite in a gangue of quartz. The 
results of laboratory studies on these samples a r e  
given in table 1. 

Rock Creek prospect 

The Rock Creek molybdenitc prospect is located 
on the south flank of the Alaska Range (locality 4, fig. 1) 
about 3.5 miles north of mile 84.5 (measured from junc- 
tion of the Richardson and Glenn Highways near Gakona- 
s e e  fig. 1) on the Nabesna road. The prospect is near  
the head of the west fork of the east  branch of RockCreek 
at  a height of 2,200 feet above the road. No work has 
been done on the prospect in recent years, but former 
development work consists of an adit 170 feet long and 
one open cut which has caved and is now 30 feet long. 

A report by Van Alstine (1945) discusses the molyb- 
denite deposits a t  Rock Creek. The bedrock a t  the head 
of Rock Creek is part of a mass of rock mapped by Moffit 
(1938) a s  undifferentiated granitic rocks of late Paleozoic 
and Mesozic age. Permian lava flows a r e  exposed in the 
middle part of the creek. The prospect site is in a pink 
gneissic syenite which has interlaminations of biotite 
schist. A pegmatite dike a s  much as 2 feet wide intrudes 
the syenite and schist. The dike crops out 160 feet north 
of the adit and is about 100 feet higher. Molybdenite, the 
only metallic mineral noted, occurs in the pegmatite dike 
a s  tiny plates and blebs erratically distributed. The peg- 
matite dike was not found in the adit which was driven in 
the syenite to intersect it. 

Radioactivity t raverses  in the a rea  failed to indi- 
cate any signific'ant anomalies. Laboratory studies on 
check samples collected from the prospect a r e  listed in 
table 1. 

Nabesna mine 

The Nabesna Mining Corporation property (local- 
ity 5, fig. 1) is located in the northern part of the Wran- 
gel1 Mountains of the eastern Alaska Range where the 
Wrangell and Nutzotin Mountains merge. The property 
is accessible from Slana by a road which is about 54 miles 
long. 

The Nabesna a r e a  has been prospected periodically 
since 1899. However, it was not until the fall of 1929 
that a company was formed to mine gold at  Nabesna. In 
1931 a mill was in operation, and mining continued until 
about 1947 when most of the o re  bodies had been exhaust- 
ed. At present the several adits and shafts a t  the main 
property a r e  in such poor condition that access into the 
mine is impossible. At a newer development, about half 
a mile north of the main mine, two adits have been driven 
into an ore  body; one of these is caved, but the other is 
open for several hundred feet. 

Wayland wa off it, 1943) gives a detailed account 
of the geology of the Nabesna mine. Briefly, lime- 
stone of Triassic  age, intruded by stocks and dikes 
of quartz diorite, overlies shale and basaltic lavas 
and is capped by Tertiary lavas, The limestone 
has been recrystallized in part  with the develop- 
ment of tactite. Three types of o re  bodies occur 
a t  the Nabesna mine, the most important being 
a se r ies  of discontinuous veins of auriferous py- 
r i te  and calcite with l esse r  amounts of chalco- 
pyrite, sphalerite, and galena. These veins occur 
a s  replacements along fractures and contacts in 
the limestone. The other two types of o r e  de- 
posits occur as bodies of magnetite and of pyr- 
rhotite. 



Minerals occurring at the Nabesna mine are py- 
rite, chalcopyrite, sphalerite, galena, pyrrhotite, 
arsenopyrite, stibnite, gold, andcalcite with a suite of 
contact minerals including andradite, vesuvianite, epi- 
dote, magnetite, specularite, wollastonite, spinel, 
brookite, and others. 

Because entrance into the mine was impossible, 
investigations consisted of traverses along contacts 
and ore dumps. At the newer development, half a 
mile north of the main mine, several hundred feet of 
the adit was traversed as well as the ground in the im- 
medhte area. At no time during the traverses wm any 
radioactivity anomaly detected. Check sampling, of 
necessity, was confined to the ore dumps. The results 
of the laboratory studies of these samples are given in 
table 1. 

Orange Hill 

Orange Hill (locality 6, fig. 1) is located on the 
east side of the Nabesna River, 1 2  miles south of the 
Nabesna airfield and half a mile below the foot of 
Nabesna Glacier. It is  elliptical in shape with its 
top about 600 feet above the level of the river. Access 
to Orange Hill is from Nabesna where the Nabesna River 
can be crossed in a boat or on horseback; routes across 
the rapidly shifting channels of this glacial stream 
should be selected carefully, and the crossings made 
at low water. 

Development work done on the property includes . 
adits, shafts, and opencuts a s  well as some diamond- 
drill work. Many of the shafts and adits are reported 
to be caved. (See Van Alstine and Black, 1946. ) High 
melt waters in the Nabesna River at the time of the 

writer's visit made access to Orange Hill impossible. 
However, an airborne radioactivity traverse was flown 
over the mineralized area as well as over larger gos- 
sans in the region. No significant radioactivity anom- 
alies were detected. 

The oldest rocks of the region are thick lava flows 
and greenstones of Permian age. There is also a rneta- 
rnorphosed limestone of Permian age which is overlain 
and underlain by hornfels. The core of Orange Hiu is 
a quartz diorite of probable Jurassic age. Dikes of 
alaskite intrude the quartz diorite as well as the sedi- 
mentary rocks, and all of these rocks are intruded by 
dacite and andesite drkes. Veinlets of quartz in the 
quartz, diorite and silicic dikes contain pyrite, chalco- 
pyrite, molybdenite, tetrahedrite, sphalerite, magne- 
tite, and gypsum. The limestone has metamorphic de- 
posits composed of magnetite, pyrrhotite, pyrite, chal- 
copyrite, sphalerite, and molybdenite. This summary 
of the geology and mineralogy at Orange Hill is taken 
from a detailed account by Van Alstine and Black (1945). 

I Chisana district 

I . Bonanza Creek 

Bonanza Creek in the Chisana district (locality 7, 
fig. 1) is a south-flowing creek in the Nutzotin Moun- 
tains emptying into Johnson Creek 7 miles east of the 
settlement of Chisana. (See fig. 2.) In this region 
most of the mining has been confined to placer-gold 
operations. At the time of the writer's visit there were 
three small placer mines in operation. However, some 
lode prospecting has been done recently in several min- 
eralized zones in the district, but at none of these pros- 
pects has there been any extensive development work 

Table 1.-Radioactivity and mineralogy of rock and ore samples col lec ted i n  the Slana-Nabesna 
d i s t r i c t ,  1952 

[~puivalent-uranium analyses by J. J. Matrlro and others, U. S. Geolo~icd SIlney labor.torg, 611c~c ,  Alaska] 

Sample 
number 

4510 

4529 
4530 

4572 

4533 
4534 

4535 

4536 

4537 

4538 
4539 
4540 

Location 

Mineral Point (nickel. prospect)-  

Indian Group, I n d a n  Creek------ 
-----------do-------------------- 

S i lve r  Creek (s i lver- lead 
prospect) . 

-----------do-------------------- 
-----------do-------------------- 

Rock Creek (molybdenlte 
prospect) .  

-----------do-------------------- 

-----------do-------------------- 

Nabesna mine-------------------- 
- - - - - - - - - - - d o - - - - - - - - - - - - - - - - - - - - - - - - - -  
- - - - - - - - - - - d o - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

Type of sample 

Rock occurring In 
shear zones. 

ore dump--------------- 
Quartz d l o r i t e  country 

rock. 
om amp--------------- 

Vein material---------- 
Wall rock next t o  

vein. 
Mafic phase of Igneous 

country rock. 
Syenite country rock--- 

P e p a t l t e  vein--------- 

Ore dump-----..--------- 

Equlvalen t 
uranium 

(percent)  

< 0.001 

.002 

.004 

< . O O ~  

-001 
< .001 

.002 

,003 

-003 

< .001 
< .001 
c -001 

Radioactive 
mlnerals 

Accesaorg minerals, 
mostly zircon. 

Accessory minerals, 
mostly sphene 
and zircon. 

Acceasorg minerals, 
mostly zircon 
and a t r ace  o f  
sphene . 





Table 2.-Radioactivity (percent equivalent uranium) of stream-gravel and placer concentrates 
collected i n  the eastern Alaska Range, 1952 

[~quiv~leneurnnium content of original concenrracea determined by J. J.  M a t h  and others, U. S .  Gcologicd Svney Imbontoly, College, ~ l a s k a l  

iSpccific gravity greater thnn 2.8. 
ZSpcciL gravity greater thm 3.3. 

Sample 
number 

4515 

4522 

4523 

4524 

4531 

'Radiomire mineral: sphenc. 
4Radio~ctive mineral: zircon. 

Table 3.-Radioactivity data on rock and ore samples collected i n  the CMsana d i s t r i c t  

Location 

Skookum Creek, Chisana 
d i a t r l c t .  

Canyon Creek, Chisana 
d i s t r i c t .  

Bonanza Creek, Chisana 
d i s t r i c  t . 

Johnson Creek, Chisana 
d i s t r i c t .  

Unnamed creek near 
Lake, I'  Slana-Nabesna 
d i s t r i c t .  

[~puivdcn~uranium analyses by J. J. Matzko md others, 0. S. Geologicd S w e y  labor~rorg, College, 6laakal 

Type 
of 

sample 

Placer---- 

Stream- 
grave 1. 

---do------ 

---do------ 

"Slana---do------ 

I Canyon i n  Johnson Creek-------------------- -I 

Sample 
number 

Big Eldorado Creek------------------------- 
--------------do--------------------------- 
Canyon i n  Bonanza Creek-------------------- 
On ridge 1 mile north of L i t t l e  Eldorado 

Creek. 
--------------do--------------------*------ 

Stained material  i n  f rac tu re  
zone. 

Granite country rock------------ 
Sulfide float------------------- 
Mafic dl&-------------------- 
Sulfide vein-------------------- 

For 

concentrate 

< 0.001 

< ,001 

-001 

-002 

< ,001 

Location 

t Canyon of lower Bonanza Creek-------------- Sulfide vein-------------------- 

For magnetic f ract ion 

--------------do--------*-------------- ---------do--------------------- 
Right l i m i t  of Johnson Creek, 1 mile west Vein material------------------- 

of Bonanza on h i l l s i d e .  
--------------do-------------------*--- I ---------do-------------------- 

1.6 
_g_tic 

................................ 

3 ~ .  01 

For heavy mineral 
f rac t ion  

Type of sample 

1.6 
non - 

magnetic 

..................... 

..................... 

..................... 

4 ~ . ~ 9  

Brcmo- 
ormi 

--------- 
--------- 

--------- 

< 0,001 

-- ------- 

Equivalent 
uranium 

(percent) 

 ethylene 
iodide 

4 0,001 

c .oo1 

< .001 

.003 



done other than a few opencuts. At one prospect two 
adits had been driven into a mineralized zone many 
years ago, but these have caved. 

Moffit (1943) gives an account of the geology of 
this region. Briefly, volcanic and sedimentary rocks 
of Devonian and Permian age have been intruded by 
andesitic dikes and sills and by a large mass of grano- 
diorite of Mesozoic age. 

Minerals occurring in the a rea  include galena, 
molybdenite, cinnabar, pyrite, copper, silver, and 
gold. There appears to be a definite s t ruc turd  con- 
trol in the formation of the mineralized zones in the 
district. The mineralized fissure veins all have the 
same general trend with a strike of west to northwest 
and a northerly dip. The fissures a r e  probably the 
result of the stresses and strains developed during the 
intrusion of the granodiorite into the Devonian and 
Permian rocks. 

Investigations consisted of radioactivity traverses 
of the mineralized zones and rock types occurring in 
the district as well a s  collecting supplemer~tary check 
samples from mineralized zones, outcrops, and stream 
gravels. Figure 2 shows the routes of the radioactivity 
traverses and the location of the samples collected. 
The traverses conducted in the district did not indicate 
any anomalous radioactivity. The results of laboratory 
studies made on samples collected in this district a r e  
listed in tables 2 and 3. 

Summary and conclusions I 
Results of radioactivity investigations conducted 

in the eastern Alaska Range during the 1952 field 
season showed that no high-grade uranium deposits 
occur in association wlth the metalliferous lodes pre- 
viously deemed favorable (Wedow arid others, 1951) for 
the occurrence of uranium ores. Only three of the 
samples collected contain 0.003 or  more percent equiv- 
alent uranium, and the radioactivity of these samples 
i s  due primarily to the accessory igneous rock minerals, 
sphene and zircon. 

Laboratory studies of the stream-gravel and 
placer concentrates indicated the presence of some 
radioactive material in one sample. The radioactivity 
of this sample, also, i s  due to trace amounts of sphene 
and zircon. 

Therefore, the results of the studies made in the 
field and upon the samples collected indicate that there 
is little likelihood of finding high-grade uranium ores 
at  the sites and prospects investigated. However, 
there a r e  many other areas in the eastern Alaska 
Range which have not been studied and in which private 
prospecting should be encouraged. 

HOPE CREEK AND MILLER HOUSE-CIRCLE HOT 
SPRING AREAS 

By Walter S. West and John J. Matzko 

The Hope Creek and Miller House-Circle Hot 
Springs areas,  Circle quadrangle, Alaska, were in- 
vestigated for the occurrence of uranium deposits by 
the U. S. Geological Survey in 1952. 

The Hope Creek area  i s  located approximately 
55 miles northeast of Fairbanks and about 10 miles 
north of the Steese Highway (fig. 1). The area  consti- 
tutes the headwalers sources of Hope, American 
Champion, Little Champion, Nome, and Sourdough 
Creeks. The nearest accessible point to Hope Creek 
i s  5 miles north of milepost 67 on the Steese Highway. 
This point is at  the end of a tractor trail along Sour- 
dough Creek which will accommodate jeeps and trucks, 
(See fig. 3.) 

The Miller IIouse-Circle Hot Springs a rea  is 
about 100 miles east-northeast of Fairbanks (fig. 1) 
and i s  drained by Mammoth, Independence, Bedrock, 
Boulder, Deadwood, Holdern, Ketchem, Hot Springs, 
Portage, and Half Dollar Creeks. Par t  of the a rea  is 
accessible from the Steese Highway by roads arid trails 
up Mammoth, Independence, Boulder, Deadwood, 
Ketchem, Portage, and Half Dollar Creeks. An air- 
field at  Circle Hot Springs will accommodate small 
planes. (See fig. 4.) 

Fluorite, suggestive of the possibility of the 
presence of associated uranium minerals, has been 
reported in the Bope Creek area  (Prindle, 1910). 
Uraniferous fluorite and several other uranium-bearing 
minerals were found in the Miller House-Circle Hot 
Springs area in 1949 by White and Tolbert (Wedow, 
White, and others, 1954). . 

These areas were examined for the possibilities 
of lode concentrations of uranium during the summer 
of 1952 by Walter S. West, geologist, and George M. 
Haselton, geologic field assistant. Par t  of the wmk 
in the Miller House-Circle IIot Springs a rea  was done 
by John J. Matzko, geologist, and Fred Freitag, field 
assistant. 

Field work in the Hope Creek area  consisted of 
radioactivity traverses on foot with standard portable 
survey meters equipped with interchangeable beta- 
gamma and gamma probes, and of the collection of 
rock and mineral samples. Helicopter support for 
part of the work was furnished by the Topographic 
Division of the U. S. Geological Survey. 

The examination of the Miller House-Circle Hot 
Springs area consisted of radioactivity traverses by 
foot and car, and by the collection of rock, mineral, 
placer, and water samples. The equipment used for 
measuring radioactivity i s  the same a s  that described 
in the section on the eastern Alaska Range. 

The equivalent-uranium analyses and mineralogic 
determinations weTe made a t  the Geological Survey's 
laboratories at  College, Alaska, and Washington, D. C, 

This work was done on behalf of the Division of 
Raw Materials of the U. S. Atomic Energy Commission. 

Bope Creek area  

The geology of the Bope Creek area  has been 
described by Prindle (1910, 1913a) and Mertie 
(1937). 

The bedrock in the a rea  consists of the Birch 
Creek schist of pre-Cambrian age, intruded by granitic 
rocks and dikes of Mesozoic(?) age (fig. 3). 



I 0 5 M i l l  
I I I I I  I 1 I I I 

Figure 3. -Geologic sketch map of the Hope Creek area showing sample locations. 





Erosion has exposed granite at two localities 
within the area: a small exposure consisting entirely 
of granite talus near the headwaters of Sourdough Creek, 
and a larger mass of granite that forms pinnacles and 
talus on the tops and sides of the high ridges at the 
headwaters of Hope, American, Champion, Little 
Champion, and Nome Creeks. The granite at both lo- 
calities is  abiotite-tourmaline variety, andits texture 
ranges from medium-grained equigranular to coarse- 
grained porphyritic. The accessory minerals include 
zircon, sphene, garnet, andpyrrhotite. Quartz and 
quartz-tourmaline veins occur in the granite. Granitic 
and aplitic dikes ranging from slightly less than 1 inch to 
6 feet in width are of rather common occurrence in the 
granite. 

In the Hope Creek area the Birch Creek schist 
consists mostly of quartz-mica schist. The occurrence 
of quartz-pyrite-fluorite veins in the schist adjoining 
the granite has been reported (Prinde, 1910; Mertie, 
1937) but was not confirmed during the 1952 investiga- 
tion. Pyrite was observed at several places along the 
granite-schist contact. 

Radioactivity traverses in the Hope Creek area 
indicated that the granite bedrockand granite talus were 
more radioactive than the adjacent schist bedrock and 

schist talus. For this reason sampling was confined 
to the granitic rock localities. Sample locations are 
shown on figure 3. Equivalent-uranium analyses of 
unconcentrated crushed rock samples from the Hope 
Creek area are given in table 4. Laboratory studies 
revealed that most of the radioactivity was confined to 
the minerals present in the heavy-mineral fractions 
(sp qr greater than 3.3) of the samples. The mineralogy 
of the heavy-mineral fractions of selected samples is 
given in table 5. 

Sample 4474, containing 0.055 percent equivalent 
uranium, was the most radioactive sample collected 
in the Hope Creek area. The rock occurs as float in 
a small saddle between two large granite pinnacles on 
the high divide between the middle and south headwater 
forks of American Creek (fig. 3). The granite float 
rock in this sample contains such an intricate network 
of hematite-goethite veinlets that it appears to be 
brecciated. No uranium-bearing minerals could be 
identified. An alphaplate made of the sample indicates 
that the radioactivity is probably due to a radioactive 
element or elements occurring as impurities in the 
goethite or in very minute discrete minerals, not 
discernible under the ~ e t r o m a ~ h i c  microscope, mixed 
with the goathite. zircon <rodably contributes-a small 
amount of radioactivity to the sample. 

Table 4. - E q u i v a l e n t - u a n  analyaes of samples, Hope Creek area,  Alaska 
[ B ~  U. % h l 0 ~ c d  $ u * ~  hbontorg, C~l l e& d 1 ~ k . 1  

Equivalent 
uranlum 

( p r c e n t )  A 

0.003 
.004 

.003 

.004 
- 055 

-003 
,002 
.004 
.OOP 

.003 

.002 

.003 

.004 

.001 

.003 

-004 

.003 

.002 

. O O ~  

.001 

.003 
,003 

Type of mater ia l  

Granite talus------------------- 
Granite bedrock----------------- 

Granite bedrock----------------- 

Granite talus------------------- 

Granit ic uke------------------- 
Quartz veins-------------------- 
Granite bedrock----------------- 
Granite and s c h l s t  talus-------- 

Granite bedrock----------------- 

Apl i t i c  dike-------------------- 

Granit ic dike------------------- 
------------do------------------- 

Granit ic talus------------------ 

Granite bedrock----------------- 

Granit ic dlke talus------------- 

Granite talus------------------- 
Quartz-tourmaline vein---------- 
Granite bedpock----------------- 
Granite talus------------------- 
Granite bedpock----------------- 

Creek------------------do------------------- 

Sample 
number 

4470 
4471 

4472 
4473 
4474 

4475 
4476 
4477 
4478 

4479 

4480 

4481 
4482 

4483 

4484 

4485 

4486 
4487 
4488 
4489 
4490 
4491 

Location 

Headwaters of Sourdough Creek--------------- 
Divide between north headwater fo rk  of 

Hope Creek and south headwater fork  
of American Creek. 

-----------do-------------------------------- 
-----------do--------------------------------------------do------------------- 
Ridge between south and middle headwater 

forks  of American Creek. 
-----------do------------------------------- 
-----------ao--------------------------------- 
Lef t  lidt, north fo rk  of Hope Creek-------- 
Granite-schist  contact  between the middle 

and north headwater forks  of American 
Creek. 

Divide between American and Champion 
Creeks. 

Divide between middle and north headwater 
forks of American Creek. 

-----------do-------------------------------- 
Lef t  l l m l t ,  north fo rk  of American 

Creek. 
Granite-schist  contact at  head of north 

fork  of American Creek. 
Saddle on divlde between north headwater 

fo rk  of Nope Creek and Nome Creek. 
Divide between south headwater fo rk  of 

Hope Creek and Nome Creek. 
Headwaters of Sourdough Creek--------------- 
Headwaters of American Creek---------------- 

-----------do-------------------------- 
-----------do------------------*------- 
-----------do-------------------------------- 
Headwaters of nor th  fork  of H o p e  



Table 5. -Mlneralogg of heavy-mlneral f r a c t i o n s  ( sp gr greater than 3.3) of se lected samples, 
Hope Creek area,  Alaska 

[X iudicntcs m i n a d  in p r e ~ o t  but ameunt not determind] 

The radioactivity of the. remaining samples from 
the Hope Creek area is attributed to the presence of 
zircon, sphene, hematite, and allmite( 7). In addition 
to these minerals, fluorite, topaz, limonite, apatite, 
garnet, scheelite, and malachite may contain trace 
amounts of uranium as an impurity, as in the Miller 
House-Circle Hot Springs area. However, none of the 
minerals in samples from the Hope Creek area has been 
subjected to fluorimetric tests for uranium. 

Minerals 

A1~anite(?)---------------------------- 
A ~ ~ t a ~ e - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Apatite--------------------------------- 
Bioti te---------------------------------  
D~opside-------------------------------- 
 pid do^---^------------------------------- 
Fluorite-------------------------------------- 
Galena---------------------------------- 
&met---------------------------------------- 
G ~ ~ t e - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Hmtlt;e--------------------------------------- 
Hornblende------------------------------------- 
Ilmenite----------------------------------- 
L ~ o ~ ~ t e - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Malac~te--------------------L---------- 
M o l y b d e n ~ t e - - - - - - - - - ~ - - - - - - - - - ~ - - - - -  
~ ~ ~ ~ ~ ~ l t e - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
ppite----------------------------------------- 
pflphotite-------------------------------------- 
Ruti le--- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Scheelite-------------------------------------- 
Sphene----------------------------------------- 
Stibnita--------------------------------------- 
T ~ ~ ~ ~ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Tourmaline------------------------------------- 
Zircon----------------------------------------- 

Niobium and tantalum have been detected specfro- 
scopically in trace amounts in the heavy-mineral frac- 
tion of sample 4473 (fig. 3) and may be present in the 

L rutFle which constitutes an estimated 80 percent of this 
fraction of the sample (table 5). 

U e r  House-Circle Hot Sprinqs area 

Estimated volume percent of minerals 

The geology of the Miller House-Circle Hot Springs 
area has been described by Johnson ( 19 lo), Prindle 

.r (1913b), and Mertie (1937, 1938). 

Bedrock in the area includes metamorphic and 
igneous rocks consisting of Birch Creek schist of pre- 
Cambrian age intruded by a granite stock and dikes of 
Mesozoic( 7) age (fig. 4), The exposed part of the ig- 
neous stock is composed principally of coarse-grained 
granular-to-porphyritic biotite granite. The common 
accessory minerals are zircon, sphene, allanite, gar- 
net, seheelite, and pyrrhotite. The granite stock has 
a greater areal extent than has been shown on any pre- 
vious geologic map of the region ,(Prlndle, 1913b, pl. 2; 
Mertie, 1938, pl. 1). The Birch Creek schist i s  m a y  

4470 

---- ---- 
---- 
---- 
---- 

2 
---- 
---- 

1 
---- 

10 
9 ---- 
1 ---- ---- 

---- 
~ p .  

50 ---- 
Tr. 

15 
1 ---- 
1 

10 

of the mica and quartz-mica varieties. Feldspathic, 
carbonaceous, and chloritic schists are also present 
in the area. Granitic and aplitic dikes, genetically re- 
lated to the granite stock, occur in the granite and ad- 
joining schist. T& dikes range in width from a few 
inches to 2 feet. Numerous quartz veins, ranging from 
a fraction of an inch to ~ e v e r a l  feet in width, occur in 
the schist and to a lesser extent in the granite. Most 
of the veins show no signs of mineralization. However, 
pyrite, arsenopyrite, galena, wolframite, and gold have 
been found in a few of these veins. 

In 
4477 

9 ---- ---- 
10 

Tr. 
---- 
---- ---- ---- ---- ---- 
---- 
---- ---- ---- ---- 
---- ---- 

20 ---- ---- ---- ---- 
60 

---- 
1 

Stream and bench gravels in the valleys of Porcu- I pine, Bonanza, Miller, Mastodon, Independence, Mam- 
moth, Crooked, Boulder, Deadwood, Switch, Ketchem, 
Portage, and Half Dollar Creeks and the North Fork of 
Harrison Creek have been mined for placer gold. During 
1952 the only active mining jn the area was on Independ- 
ence, Mastodon, Crooked, Deadwood, and Portage Creeks. 

4471 

---- ---- 
---- 

2 
Tr. 

---- 
---- 
Tr. ---- 

---- ---- ---- 
3 ---- 

---- 
Tr. ---- 
~ p .  

40 ---- ---- 
1 ---- 

50 ---- 
4 

Radioactivity traverses by foot and car in the Miller 
House-Circle Hot Springs area disclosed that the granite 
localities are more radioactive than those composed of 
schist. This conclusion was borne out by the results of 
radioactivity studies of the samples collected in the area. 
The sample locations are shown on figure 4. Equivalent- 
uranium analyses of representative samples are given in 
table 6; with the exception of placer samples, the analy- 
ses were made on unconcentrated crushed rock material. 

samples 
4478 

---- 
1 

---- 
2 ---- 

---- 
---- ---- ---- ------- ---- 
---- 
---- 
21 ---- ---- 

---- 
---- 

20 ---- ---- ---- 
1 

25 
30 
TP. 

As shown in table 6, the equivalent-uranium content 
ranges from 0.001 to 0.005 percent for the granite sam- 
ples, 0.002 to 0.004 percent for the dike samples, 0.001 to 
0.002 for the schist samples, andO.OO1 to 0.01 percent for 

4473 

---- ---- 
Ty. -------- 

---- 
---- 

1 ---- ---- 
10 ---- ---- 

---- 
---- 
---- ---- 
TT. 

---- 

80 ---- 
I--- ---- 
---- 
Tr. 
7 

4482 

---- 
---- 
-c-- 

23 ---- ---- 
---- ---- 
Tr. 

- ---- 
---- 
---- ---- 
Tr . 

---- 
---- 
---- 

50 ---- ---- 
2 ---- 

12 
11 
2 

pmsent  
4474 

---- ---- ---- 
---- 
---- 
---- 
---- ---- 
X 
X 
X 

---- 
---- 
---- ---- 
---- 
---- 

1---- ---- ---- ---- ---- ---- 
X 
X 

4483 

---- 
---- 
Tr, 

---- ---- ---- 
---- 
---- 

25 
16 

---- 
4 

11 - - - - 
---- 
---- 
Tr. 
16 ---- 

---- 
---- 
..--- 
Tr. 

25 ---- 

4486 

---- ---- 
---- 

3---- 
---- 

7 
Tr. 

---- 
1 

---- 
15 
12 ---- 

T r .  - - - - 
---- ---- 
T r .  
45 ---- 
Tp. 

20 ---- ---- 
---- 
Tr. 

4487 

---- ---- 
---- 

8 
---- 
Tr. 
Tr. 

---- ---- 
---- 
Tr. --- -- -- 

---- - - - 
---- 
Tr . ---- 

50 ---- 
---- 
---- 
---- 
---- 

40 
2 



Table 6.-Equivalent-uranium analyses  of  samples, Miller House-Circle Hot Springs a r ea ,  Alaska 

[BY U. S. Geological Suney laboratory, College, Alaska] 

Independence Creek----------------------------------- 
Mamoth Creek, r i g h t  limit--------------------------- Grani te  talus--------- 
----------------- 
-----------------do----------------------------------- Granlte talus--------- 

----------------- 
do-------------- 

t - - - - - - - - - - - - - - - - d o - - - - - - - - - - - - - - - - - - - - - -  Vein i n  
----------------ao----------------------------------- j Granite bedrock------ 004 

Equivalent  
uranium 

(percent )  

-----------------do----------------------------------- Dike talus----------- .001 
-----------------d~----------------------------------- Grani te  bedrock------ 
Boulder Creek, l e f t  limit---------------------------- -------do------------- 
- - - - - - - - - - - - - - - - - d o - - - - - - - - - - - - - - - - - - - - -  -------do------------- .004 

Type of ma te r i a l  Sample 
number 

Grani te  talus-------- 
Granite bedrock------ 

Location 

------do------------- .004 
Boulder Creek, stream bed---------------------------- Grani t ic  dike-------- .004 
-----------------do---------------------------*-------- Granite boulder------ .OO5 
Deadwood Creek, 1.5 mi les  below Switch Creek---------- < .001 
Badwood Creek, 0.5 mile below Switch Creek----------- , .003 
.----------------do------------------------------------ Granite bedrock------ .005 

----------------do------------------------------------ placer--------------- .OO5 
Deadwood Creek, 0.5 mile upstream from road end------ Sch i s t  beerock------- ,002 
Deadwood Creek, 1 mile upstream from road end------- ------do------------- .001 
Deadwood Creek, west t r i b u t a r y  below 25 Pup------------------do-------------- .001 
Deadwood Creek, 2 mi l e s  upstream from road end---------------do------------- .= .001 
Portage Creek, Carstens '  mining operation------------- Granite bedrock------ ] / .005 - - - - - - - - - - - - - - - - - d o - - - - - - - - - - - - - - - - - - - - -  Maflc d&e----------- i .002 

t ----------------do---------------------------------- Tin-iron nuggets----- 
Portage Creek, l e f t  limit----------------------&---- Granite bedrock------ 
- - - - - - - - - - - - - - - - d o - - - - - - - - - - - - - - - - - - - - - -  Granite talus-------- 

----------------d~----------------------------------- Granite bedrock------ 
Ap l i t e  dike---------- 

the placer samples. The equivalent-uranium content 
averages 0.004 percent for the granite samples and 
0.003 percent for the dike samples. 

A limited number of water samples were taken 
for experimentation in the use of a water-sampling 
technique to locate lode concentrations of uranium in 
an area where radioactivity traversing and rock sam- 
pling were of no avail because of the widespread cover 
of disintegrated bedrock, alluvium, and vegetation. The 
analyses are showil in table 7, 

Table 7 shows that sample 52AMz 15 from Port- 
age Creek contains a relatively high uranium content 
compared with the average uranium content of fresh waters, 

which is I X ~ O - ~  percent (Irving May, personal commu- 
nication), and the average uranium content of seawaters, 
which is  3x10-I percent (Nakanishi, 1951; and Pietsch 
and Grirnaldi, 1954). This may indicate the desirabuity 
of using a more detailed water sampling technique in 
this and other areas where large expanses o f  ground 
cover effectively shield radiation that might come from 
the underlying rocks. 

Radioactivity and mineralogic examinations of the 
rock, mineral, and placer samples indicate that most 
of the radioactive minerals a re  present in the heavy- 
mineral fractions (sp gr greater than 3.3) of these samples. 
The minerals found in the heavy-mineral fractions of 
selected samples a re  listed in table 8. 



Table 7.-Analyses of water  samples, Mi l l e r  House-Circle IIot Springs area, Alaska 
[ B ~  Ivan Barlow, U. S. Geological SUX& laboratory, Washington, D. C., September, 19521 

'Original sample contained much clay-size material in suspcnsiw because of sluicing opratiaa upstream from sample site; therefore, utanium content may 
be high because a11 solids m y  aot have been removed in subscqucnt decanting to obtain clear sample, or because more uranium was taken into solution during 
the pcriod of sluicing when more eolid mtcrial  &an normal was in suspension and subject to corrosion. Another factor may bc that some additional uranirim was 
taken into riolraim from the suspcsded solids rhea the sample was acidified prior to decanting. 

Discovery Creek------------------------------------------------------- 
Swltch Creek, t r i b u t a r y  t o  Deadwood Creek--------------------------- 
Deadwood Cpeek-----------------------------------------+------------ 
------------do------------------------------------------------------- 
Ketchem Creek----------------------------------------+-------------- 
Holdem Creek, t r i b u t a r y  t o  Retchem Creek----------------------------- 
H o t  Springs Creek--------------------------------------------------- 
p o r t a m  Creek1-----------------------------------+------------------ 

Table 8.- ine era logy of the  heavy-mineral f r a c t i o n s  of s e l e c t e d  samples from the  Mi l l e r  House- 
C i r c l e  Hot Sprlngs a r ea ,  Alaska 

Uranium 
( P P ~ )  

0 . 3 3 ~ 1 0 - ~  
,42~10- '  

1. 5 6 ~ 1 0 ~ ~  
2.01~10-7 
1 . 1 1 ~ 1 0 - ~  
1.74x10-' 
1. 4 4 ~ 1 0 ~ ~  

40.2 ~ 1 0 ~ ~  

Minerals 

Uranlum 
(pe rcen t )  

Sample 
number 

pyrite-------------------------- 
Pyrochlore-microlite------------ 
pyrrhotite---------------------- 
Rock forming minerals1 ---------- 
Rutlle-------------------------- 
Scheelfte------------------------ 
Sch i s t  frapents--------------- 
Sphalerlte---------------------- 
Sphene------------------*------- 
Spinel-------------------------- 

Location 

---- ---- 
Tr.  ---- 

-."-- ---- 
Tr.  I---- 

---- ---- ---- I  Tr. 
--*- ---- 

---- --+- 

--- i I - !  

---- ---- 
---- T r  . 

2 1 
---- *--- 

40 55 
15 ---- ---- ---- 

Tr.  Tr .  
---- ---- 

' ~ o s t l y  q u ~ z  and feldspat. 

13 



Mineralogic studies of the samples revealed that 
fluorite, which was previously reported in the granite 
bedrock only on Deadwood Creek, also occurs in vugs 
of granitic rock on Portage and Boulder Creeks. 

Fluorimetric tests proved that fluorite, limonite, 
malachite, zircon, sphene, topaz, allanite, garnet, 
uranothorianite, and scheelite contained in some of the 
Miller House-Circle Hot Springs samples were uranif- 
erous. Other minerals listed in table 8, such as 
hematite, goethite, monazite, xenotime, pyrochlore- 
microlite, and some of the sulfides, may contain im- 
purities or intergrowths of uranium, but none has yet 
been subjected to Buorimetric exarnimtions. The 
biotite in many of the samples contains pleochroic 
halos, The distribution of the uranium-bearing min- 
erals in samples from the area is summarized in 
table 9. 

In addition to the minerals listed in tables 8 
and 9, a nonfluorescent yellow-green uranium min- 
eral was found in granite bedrock, sample 4677 
(fig. 4), from H. C. Carstens' gold-mining opera- 
tion on Portage Creek. The mineral could not 
be identuied because an insufficient quantity was 
available for X-ray determination. Practically all 
of the biotite in this sample contains pleochroic 
halos. The ilmenite contains trace amounts of 
niobium. 

The only occurrence of uranothorianite, the most 
important uranium-bearing mineral found in the area, 
was in sample 4679, a sluice-box concentrate also from 
Carstens' mining operation on Portage Creek, The 
uranothorianite occurs as very small black cubes, prin- 
cipally in that fraction of the placer concentrate which 
has a mesh size between minus 100 and plus 200. This 
fraction of the sample contains 0.091 equivalent 
uranium. The uranothnrianite aawears to be resoonsible 
for most of the radioactivity 0;-the sample. An assay 
made on part of this sluice-box concentrate by the 
Territorial Department of Mines, Fairbanks, Alaska, 
gave 4.65 percent tungsten trioxide (WO3). Most of the 
tungsten is in the form of wolframite with only minor 
amounts of scheelite. 

Although no quantitative analyses for uranium and 
thorium were made on the samples from the Miller House- 
Circle Hot Springs area, mineralogic studies indicate 
that most of the radioactivity of these samples is appar- 
ently due to uranium rather than thorium. 

Summary and conclusions 

No lode o r  placer deposits in the Hope Creek and Miller 
House-Circle Hat Springs areas were found to contain suffi- 
cient quantities of uranium-bearing minerals to be of com- 
mercial value. 

Table 9.-Uranium-bearing minerals In  ,samples from the Mil ler  House-Circle Hot S p r i n g s  area ,  Alaska 

' ~ i m c r d  prcacnt in sample collected by M. G. Whitc'md G. E. Tolbtrr in 1949. 
*SUVQ~~E- c o l l e ~ t ~ d  by M. G. White a d  G. E. Tolbcn in 1949. 
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Local i ty  and type of sample 

Independence Creek: 
Placer-------------------------------- 

Maanmoth Creek: 
Granite----------------------------- 

Bedrock Creek: 
Gpanite---------------------------------------------- 

Boulder Creek: 
Granite------------------------------- 

Deadwood Creek: 
Granite----------------------------------------- 
p ~ a c e p 2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

Discovery Creek: 
P l a c e r - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

Ketchem Creek: 
Placers------------------------------- 

Hot Springs Creek: 
Placer2--------------------------.---- 

Portage Creek 
Granite------------------------------------ 
Placer-------------------------------- 

Half Dollar Creek: 
Granite------------------------------- 

Uranium-bear in^ minerals 
e, 
C1 
rl 

5 
.rl 

a, 
k 

0 
u m c l  
r l 4 J  

X 

X 

X 

X 

X 

X 

X 

----- 

---------- 

X ---------- 
---------- 

---------- 

------me-- 

X 

X 

X 

X 

X 

X 

X 

X 

.............................. 

X 
x 

X 

X 

----- 
----- 

X 

x"----~-------------- 

---------- 
- - - .. - 

X - - - - - 
X 

----- 
X 

X 

------ 

- - - - - 

----- - - - - - 
--Ad- 

X 

X 

x 
---- 

X 

x 

X 

X 

X 

----- 

----- 

X 

x 

--------------- 
X 

X 

x 
----- 

x 
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---------- 
----- 

---------- 

- ---- 

X 

X 

..------- 

X 
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x 

x 

------------ 

X 

--- 
X X X X X  

..---- 

.................... 
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---- - 
-------..------- 
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A wide variety of radioactive minerals were found 
to occur in granite. Certain uranium-bearing minerals 
in the Miller House-Circle Hot Springs area, which are 
also believed to contain uranium in the Hope Creek area, 
appear to be primary accessory minerals in the granite. 
Other minerals, such as auorite, topaz, and several 
metallic sulfides in both areas, and cassiterite and 
wolfrarnite in the Miller House-Circle Hot Springs area, 
were probably formed as a result of pneumatolflic action 
after the crystallization of the magma or  during the late 
stages of crystallization. Some of the minerals in the 
latter group are !mown to be uranium bearing; there- 
fore, it seems likely that hydrothermal. solutions were 
partly responsible for the introduction of uranium dur- 
ing the process of pneumatolysis. 

On the basis of present information, the HopeCreek 
area does not appear to be favorable for the occurrence 
of high-grade uranium ores. It should be pointed out, 
however, that the work done in 1952 consisted only of a 
brief reconnaissance primarily intended to locate and 
test reported fluorite occurrences. Prospectors search- 
ing the area for other metals should keep in mind the 
possible association of uranium with mineralized zones 
containing hematite CLf hydrothermal origin, with min- 
erals containing silver, cobalt, nickel, bismuth, and 
fluorine, and to a lesser extent with lode deposits con- 
taining copper, tin, lead, molybdenum, and gold. 

The investigation conducted by the Geological Sur- 
vey in 1949 (Wedow, White, and others, 1954) and in 
1952 (this. report) show that there Is little hope of dis- 
covering commercial concentrations of uranium in the 
Miller House-Circle Hot Springs area by established 
methods of radioactivity traverskzg with portable survey 
meters, primarily because of the widespread cover of 
vegetation, soil, and disintegrated bedrock. On the 
other hand, this area, particularly the watershed of 
Portage Creek, cannot be ruled as unfavorable for the 
occurrence of uranium in lode deposits, because of the 
relatively high uranium content of water and the presence 
of uranothorianite in concentrates from Portage Creek. 
(See tables 7 and 8.) Prospectors interested in the ura- 
nium possibilities of the Miller House-Circle Hotsprings 
area will probably find that geochemical methods of pros. 
pecting, such as water, soil, and vegetation sampling, 
would be the best techniques to use in the search for 
uraniferous lodes in the area. Also, the testingof heavy- 
mineral concentrates from gravels, slope wash, and 
disintegrated bedrock for radioactivity, in a fashion sim- 
ilar to that used by West (1953) in the Darby Mountains 
of the Seward Peninsula, would aid considerably in lo- 
calizing the occurrence of the uranothorimite on Port- 
age Creek. 

KOYUKUK-CHANDALAR REGION 
By Arthur E. Nelson 

The presence of radioactive materials is hown in 
two localities in the Koyukuk-Chandalar region(Wedow 
and others, 1951; White, 1952). Accordingly, radio- 
activity reconnaissance investigations were undertaken 
in the Chandalar mining district and at the Gold Bench 
mining area (fig. 1). Airborne radioactivity traverses 
were conducted over a part of the region while flying 
the party into the region and returning i t  to Fairbanks. 

Radioactivity traverses and outcrop tests were 
made in and around the mines and prospects, mineral- 
ized zones, and the country rock at the two Localities, 

and samples were collected for equivalent-uranium 
determinations and mineralogic studies. Stream grav- 
els were sampled to determine if radioactive minerals 
are being liberated from the bedrock of areas drained 
by the streams. 

A standard portable survey meter was modified 
to accept interchangeable 6-inch beta-gamma and 2- by 
20-inch gamma probes, which were used for individual 
outcrop tests and normal ground traverses, respectively. 
For airborne traverses a standard survey meter coupled 
with six 2- by 40-inch gamma probes, connected in par- 
allel, was mounted in a light aircraft (Wedow, 1951). 

The field work in this area was conducted in late 
August 1952, by Arthur E. Nelson, geologist, and 
Richard S, Smith, geologic field assistant. This work 
was done on behalf of the Division of Raw Materials of 
the U. S. Atomic Energy Commission. 

Geology and radioactivity studies 

The Koyukuk-Chandalar fegion (fig. 1) lies in the 
southern foothills of the Endicott Mountains which are 
a pad  of the Brooks Range, The region is drained by 
the south-flowing Koyukuk River on the west and the 
Chandalar River on the east, both of which empty into 
the Yukon River. To the south the area is bounded by 
the Koyukuk flats and the Hodzana highlands; to the 
north, by the crest of the Endicott Mountains. 

Maddren (1913) gives an account of the geology of 
the Koyukuk-Chandalar region, and Mertie (1925) gives 
a detailed account of the Chandalar mining district; hence, 
only a summary of the main geologic features is present- 
ed herein. 

The rocks of the region consist of a series of sedi- 
mentary strata which have been folded and faulted and 
range from pre -Cambrian or pre-Ordovician to Cre- 
taceous in age, and of igneous rocks of Paleozoic and 
Mesozoic age. Generally, the oldest sedimentary rocks 
occur in the southernmost extremities of the district 
and are overlain by successively younger sedimentary 
beds to the north, 

The southernmost belt of sedimentary rocks, con- 
sisting chiefly of quartzite and quartzitic schist of pre- 
Cambrian or pre-Ordovician age, is folded along a gen- 
eral east-west axis and has a northerly dip. Overlying 
the quartzite and quartzitic schist is a sedimentary se- 
quence of Paleozoic age, now metamorphosed to schist 
and phyllite. These latter rocks have the greatest areal 
distribution in the region and have the same general atti- 
tude as the underlying quartzite and quartzitic schist. 
Limestone of Silurian age overlies the metamorphic rocks 
of Paleozoic age and is in turn overlain by Devonian and 
Mississippian slates, sandstones, and limestones. In 
the southern part of the district Cretaceous conglomer- 
ates, sandstones, and shales lie unconformably on the 
older rocks. The igneous rocks in the region consist 
of Upper Silurian o r  Lower Devonian granitic gneiss and 
a granodiorite of possible Mesozoic age. Greenstones 
of late Paleozoic age occur as dikes, sills, and flows 
and are associated with all rocks of Paleozoic and pre- 
Paleozoic( 7) age. 

No significant radioactivity anomalies were noted 
during any of the airborne traverses conducted in the 



Koyukuk-Chandalar region. The airborne traverses 
were made over many mineralized zones located in and 
arowid granitic masses which were not easily accessible 
otherwise, Most of these areas a r e  located in the region 
drained by the North Fork of the Koyukuk River. In gen- 
eral  that area drained by the South Fork of the Koyukuk 
River has a heavy cover of overburden, and it was im- 
l'lossible to yet effective radioactivity coverage; thus, 
little traversing was done there. 

Chandalar rnining district 

The Chandalar mining district (fig. 5) is  located 
about 6 miles east-northeast of the head of Lake Chan- 
dalar and comprises an area of about 100 square miles. 
Prospecting for placer- and lode-gold deposits has been 
carried on intermittently in this district since 1900. 
Placer mines have been located on four creeks in the 
district, including Little Squaw, Big Squaw, and Tobin 
Creeks. Development work on numerous quartz veins 
in the district consists of adits, shafts, and opencuts, 
most of which are  now inaccessible. Hence, all. that 
can be seen of the geological relationships is at the sur-  
face outcrops. 

Mining activity in recent years has been somewhat 
limited; in 1952 only live men were engaged in either 
prospecting or  mining operations. One man was pros- 
pecting on a very limited scale, and two men were de- 
veloping a quartz vein on the divide between Big and 
Little Squaw Creeks. Sluicing at a small placer mine 
on Tobin Creek and at another on Big Creek, each a one- 
man operation, was considerably hampered because of 
a limited water supply. 

Sedimentary and igneous rocks of Paleozoic age 
were the only formations seen in the district besides the 
unconsolidated stream and glacial. deposits. 'l'he sedi- 
mentary rocks are  primarily mica schist with minor 
amounts of chlorite schist. The schist is  cut by green- 
stone dikes and locally by small bodies of graitic gneiss. 
Numerous gold-bearing quartz veins occur in the schist 
and are  apparently confined to four main zones, dl of 
which have a westerly trend, but some dip to the north 
and others to the south. Locally, minor veins a re  sub- 
sidiary to the more persistent ones. These subsidiary 
veins have different trcndc which a r c  probably the r e -  
sult of local s tresses superimposed upon regional 
structure. 

Radioactivity traverses were made across and 
along mineralized zones, ore dumps, and adits; spe- 
cific outcrop tests were made and a general traverse 
conducted in the main drainage systems of the district. 
At  no point along any of the traverses was a significant 
anomaly noted. Samples were collected from these 
areas for further study in the laboratory. The results 
of laboratory studies of the samples a re  summarized 
in tables 10 and 11. 

Laboratory studies found traces of monazite, zir- 
con, and uranothorianite in certain stream samples col- 
lected during the summer field season of 1952, a s  indi- 
cated in table 10. A few grains of pyrite and galena and 
one grain of molybdenite were found in the sample con- 
taining the uranothorianite. This suggests the possi- 
bility of sulfide minerals occurring in veins in the drain- 
age basin of Big Squaw Creek, which may be the source 
of the uranothorianite. 

Gold Bench 

Gold Bench, a high-level deposit of stream grav- 
els, is situated on the northwest side of the South Fork 
of the Koyukuk River (fig. 1). Placer gold has been 
mined from these gravels since about 1899, but no 
mines were being operated in 1952. The gold-bearing 
gravels consist mostly of schist fragments with varying 
amounts of quartz, chert, and igneous rocks, and they 
overlie a thick sequence of wash deposits. The size of 
the unconsolidated sediments (gravel and wash) ranges 
from coarse to fine grained, The deposits a re  crudely 
stratified and are  about 200-300 feet high on the south 
side of the river. Little i s  known of the geology in the 
vicinity of Gold Bench, and the actual source of the grav- 
els  i s  unknown at  the present time. The following rnin- 
erals  have been observed by White (1952, p. 11) in con- 
centrates from Gold Bench: magnetite, garnet, hema- 
tite, zircon, olivine, epidote, sphene, pyrite, scheelite, 
galena, chalcopyrite, rutile, cinnabar, cassiterite, 
bismuthinite( ?), and thorianite( 7 ) .  

A radioactivity traverse of the entire mining area 
of Gold Bench was made, the stream gravels sampled, 
and a placer concentrate obtained. The traverse indi- 
cated-no radioactivity of any significance above the nor- 
mal. background count. However, a placer concentrate 
obtained contains 0.18 percent equivalent uranium. The 
results of the laboratory studies on the radioactivity of 
the samples a re  summarized in table 10. 

Summary and Conclusions 

The results of radioactivity investigations in the 
Koyukuk-Chandalar region during the summer of 1952 
showed that no high-grade radioactive deposits a re  
associated with certain metalliferous lode deposits in 
the Chandalar mining district that were previously deemed 
favorable for the occurrence of uranium ores. 

Trace amounts of monazite have been found in 
samples from Little Squaw, Big Squaw, and Tobin Creeks 
in the Chandalar mining district, but traverses in the 
area did not locate the bedrock source of the monazite. 
However, Mertic (1925, p. 263) has suggested the source 
of th'e monazite to be some highly acid granitic rock, 
possibly of pegmatitic character. The results of invest- 
igations in the Ch lda l a r  mining district indicate that 
there is little possibility of finding commercial guanti- 
ties of monazite in the stream gravels. 

Traces of uranothorianite have been found in the 
stream gravels of the middle fork of Big Squaw Creek in 
the Chandalar mining district. The valley of Big Squaw 
Creek i s  about 5 miles long, and it divides into west, 
middle, and east forks approximately 1. 5 miles from i ts  
mouth. Stream-gravel samples were talren from each 
fork, but only the sample from the middle fork contained 
uranothorianite. 

A traverse of a part of the ridge at the head of the 
valley of Big Squaw Creek revealed no anomalous radio- 
activity. Likewise, no prominent zones of oxidation o r  
alteration were found in the valley of Big Squaw Creek 
to denote the presence of sulfide-bearing mineral de- 
posits that could be the source of the uranothorianite and 
the other metallic minerals occurring in the placer con- 
centrates. It is highly probable that such mineral depos- 
its exist, but they may not be very extensive because only 
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Table 10,-Equivalent-uranium analyses and radioactive minerals of stream and placer concentrate samples from the Kogukuk-Chandalar 
region, Alaska 
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Monazite i n  trace 
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Monazite; only a 
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with a few grains 
of - monazite and 
zircon. 

Sphene, zircon, 
and thorite ( ? )  in  
trace amounts. 

Uranothorianite 
w i t h  trace amounts 
of sphene, zircon, 
and monazite. 
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number 

4632 
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River. 
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Table 11.-Radioactivity of rock and ore samples from the Koyukuk-Chandalar reglon,  Alaska 

[BY U. S. Geological S w e y  laboratory, College, ~ a s k a l  

Sample 
number 

trace amounts of the metallic minerals were found. 
It is thought that these minerals were not deposited 
by glacial action because the upper valley of Big 
Squaw Creek does not appear to have been glaciated, 
nor do the tops of the mountains at  its head seem 
to have been overrun by glaciers, a s  has been 
pointed out by Mertie (1925). 

4631 
4633 
4634 
46% 

Thus, the traces of uranothorianite and metallic 
sulfides in concentrates from the placers of the valley 
of Big Squaw Creek suggest that this locality may be 
favorable to prospect for a uraniferous lode deposit. It 

Location 

should be stressed, however, that the discovery of the 
bedrock source of the uranothorianite at  this locality 
would not necessarily lead to commercial production of 
uraniferous ores. The size. extent. and arade of a de- 

Mine a t  the  head of Tobin Creek------------------------- 
Val ley  of upper Tobin Creak----------------------------- 
Mine on d iv ide  between B i g  Creek and L i t t l e  Squaw Creek- 
Mine on d iv lde  between L i t t l e  Squaw and Big Squaw 

Creeks. 

posit, insofar as they can b; deteri ined d;r surficial in- 
vestigations, as well as the remoteness and, hence, ac- 
cessibility of the district require much consideration 
and study prior to exploration and development. 

Type of sample 

ore dump------------- 
Igneous float-------- 
Vein----------------- 
OM dump------------- 

- 

Uraniferous thorianite has been noted in placer 
concentrates taken from Gold Bench previous to 1952 
(White, 1952, p. 8-12). A placer concentrate obtained 
during the summer of 1952 contains 0.18 percent equiv- 
alent uranium that is  due primarily to uranothorianite 
and, to a lesser  extent, to monazite. 

Equivalent  
uranium 

(percent )  

Maddren (1913, p. 106), in discussing the origin 
of the placer gold and, presumably, of the uranothorianit 
occurring at  Gold Bench, suggests that the mountains on 
the south side of the South Fork of the Koyukuk River a re  
the probable source area, because the rocks there a re  
known to contain gold. These mountains a r e  drained by 
tributaries of the South Fork and are  formed in part of 
igneous rocks that may have genetically associated met- 
alliferous lode deposits that could be tbe source of the 
radioactive and metallic minerals in the placers at  
Gold Bench. A reconnaissance consisting of the radio- 
activity testing of concentrates from the placer gravels 
of minor creeks and slope wash in the mountains south 
of the South Fork might locate the source of the urano- 
thorianite. A similar technique was used in 1947 by 
West and Matzko (Gault, W e e n ,  West, and others, 
1953, p. 21-27] and in 1948 by West (1953) on the east- 
ern part of the Seward Peninsula, Alaska, where soil 
conditions m d  sampling problems are  about the same 
a s  in the vicinity of the South Fork of the Koyukuk River. 

Mr. George King, Boundary, Alaska. The writer learned 
from Mr. King that the sample came from Mr. George 
Robinson of Jack Wade on Wade Creek; dso ,  that 
Mr. McDonald, who was prospecting in the Fortymile 
district, had uncovered some fluorite along the highway 
east of Chicken, Alaska (figs. 1 and 6). 

I A nartv consistincrof John J .  Matzko, geoloast, and 

FORTYMILE DISTRlCT 
By John J. Matzko 

A sample of fresh fluorite ranging from colorless 
to blue, green, and purple was received by the Terri-  
torial Department of Mines in the summer of 1952 from 

A - 
Fred Freitag, field assistrint, investigated these bccur- 
rences during the latter part of August 1952. This work was 
done onbebalf of the Divisionof Raw Materials of the U. S. 
Atomic Energy Commission. 

Wade Creek 

W,ade Creek heads against Steel Dome and flows 
almost due southwest to join Walker Fork. The bed- 
rock in Wade Creek inclides several varieties of schist 
and some thin-bedded ferruginous limestones, aL1 of 
which are a part of the Birch Creek schist of pre- 
Cambrian age (Prindle, 1909; Mertie, 1938). Several 
small bodies of granitic rocks intrude schist in the 
valley. A basaltic dike is  reported to occur near the 
head of the creek (Prindle, 1909, p, 36). 

Mr. Robinson, who had given the fluorite sample 
to Mr. King for identification, was working a small 
gold-placer deposit on Wade Creek. Robinson reported 
that he had found the fluorite in a prospect pit which he 
had dug on a fourth left tributary above the mouth of 
Wade Creek (fig. 6) and that the pit had since caved, 
The source of the fluorite was not determined. 

A concentrate of strearn-gravel (sample 4626, 
fig. 6) from Wade Creek taken below the mouth of the 
fluorite-bearing tributary has an equivalent-uranium 
content of 0.001 percent. No radioactive minerals were 
found in the sample. 

Walker Fork 

Mr .  George King reported to the writer that 
Mr. Mcllronald, prospecting in the Fortymile district, 
Eagle quadrangle, had uncovered some fluorite along 
the highway east of Chicken. The fluorite monument, 
which McDonald had se t  up to mark the location, was 
found east of Chicken and about 2 miles west of the 
Walker Fork bridge on the south side of the road(fig. 6). 
Only a few extra pieces of weathered fluorite besides 
those of the marker were found. A traverse made with 
a Geiger counter did not locate any anomalous radio- 
activity. 

A channel sample, 4627, taken across the zone of 
decomposed rock contains only trace amounts of radio- 
active mberals-0.003 percent equivalent uranium as 





determined in the laboratory. Mineralogic examination 
of the sample indicates that goeihite and hematite a re  
the major constituents; colorless fluorite constitutes 
about 5 percent of the sample, and iron-stained mica, 
pyrite, and rutile occur in minor amounts. 

Bedrock outcrops alongside the road west of the 
bridge across Walker Fork and on either side of the 
sample fluorite zone consist of fresh-appearing gran- 
odioritic rock. Details of the geology of the area have 
been discussed by Prindle (1909) and Mertie (1938). 
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