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A new occurrence of beryllium minerals on the Seward 

Peninsula, Alaska 

Abstract 

Beryllium in the form of chrysoberyl was found at a new locality 

on the public domain on the Seward Peninsula. The beryllium is 

associated with altered dikes and marmorized limestone veined with 

fluorite-tourmaline-chrysoberyl veinlets. Although the chrysoberyl 

is fine grained and intergrown intricately with the fluorite and 

tourmaline, it has been separated and identified by X-ray diffraction. 

Specimens of ore selected randomly from areas of fluoritized limestone 

contain beryllium in the range .O1 to 3.3 percent BeO. The area 

warrants detailed mapping and sampling, which will be done by the U.S. 

Geological Survey in 1962. 

INTRODUCTION 

History of beryllium on the Seward Peninsula 

The first reference to beryllium minerals on the Seward Pen- 

insula, Alaska, appeared in U.S. Geological Survey Bulletin 533, 

published in 1913, in which Fred H. Moffit mentioned beryl in a 

dike at North Star Creek, north of Nome. Since that time brief 

mention has been made of beryllium minerals associated with the 

tin deposits at Lost River, Cape Mountain, and Ear Mountain, mostly 

in published and unpublished reports of the U.S. Bureau of Mines and 

the U.S. Geological Survey that deal with the Lost River mine. Dur- 

ing exploration of the Lost River deposits in 1940-44, a cooperative 



Present investigations 

The present investigation by the U.S. Geological Survey began in 

the fall of 1959 when G. Donald Eberlein and Wallace R. Griffitts, who, 

as a Survey geologist had been investigating the beryllium at Spor 

Mountain in the Thomas Range, Utah, discussed the Seward Peninsula in 

terms of the new interest in beryllium and the known widespread 

occurrence of beryllium on the western Seward Peninsula. Information 

assembled by P. L. Killeen and the writer was studied, and a program 

laid out which consists of four steps, as follows: 

(1) A geochemical reconnaissance by use of stream sediments of 

the three principal tin districts at Lost River, Cape Mountain, and 

Ear Mountain, to outline the areas of greatest concentration of 

beryllium. 

(2) Detailed geologic mapping of the Lost River area to 

determine the geologic setting of the known tin-tungsten-beryllium 

deposits, and to establish the stratigraphy of the Port Clarence 

limestone. 

(3) Geologic mapping by plane table of unmapped mineralized 

areas at scales commensurate with detail required. 

( 4 )  Laboratory studies of the mineralogy of the beryllium- 

bearing minerals, and to a lesser extent of the tin and tungsten 

minerals. 

The tin and tungsten mineralization had been described by Collier (1903), 

Knopf (1906), and Steidtmann and Cathcart (1922), and the relations 

between the tin-tungsten mineralization and the clay alteration by 

the writer (Sainsbury, 1960). Hence, our information about the tin and 

c 

3 

Q 

I 



by ascending Rapid River t o  t h e  po in t  where it t u r n s  no r th  and i s  joined 

by a t r i b u t a r y  which e n t e r s  from t h e  e a s t  i n  a sharp gu l ly .  L ight  a i r -  

c r a f t  can land on a c rudely  marked a i r s t r i p  some 800 f e e t  long a t  t h e  

southern  end of t h e  prospec t  area.  This  s t r i p  was used by t h e  w r i t e r  

dur ing  t h e  f i e l d  work i n  1961. 

Geology 

A t  t h e  prospec t ,  a r g i l l a c e o u s  limestone of t h e  Por t  Clarence 

Formation is cu t  by a number of  d i scont inuous  d ikes  averaging perhaps 

3 f e e t  t h i c k  t h a t  a r e  in t ruded  along o r  near  a f a u l t  t h a t  s t r i k e s  

about N .  80' E.  and d i p s  s t e e p l y  south.  The genera l ized  geology of 

t h e  prospec t  a r e a  is shown on f i g u r e  2. The d i k e s  a r e  dark  gray on 

f r ac tu red  su r f ace  and brownish gray on weathered sur face .  Some segments 

of t h e  d ikes  a r e  in t ruded  along well-defined j o i n t s  s t r i k i n g  N. 80' W, 

and d ipping  54' N .  The d i k e s  a r e  a l t e r e d  and conta in  carbonate  and 

s u l f i d e  minera ls ;  they  were probably qua r t z  d iabase  o r i g i n a l l y .  I n  

t h i n  s e c t i o n  they  d i s p l a y  a marked t r a c h y t i c  o r  d i a b a s i c  t e x t u r e  w i th  

f ine-gra ined  p l ag ioc l a se  f e l d s p a r  and b i o t i t e  surrounding phenocrysts  

of p l a g i o c l a s e  and qua r t z .  The carbonate  probably r ep re sen t s  a l t e r e d  

pyroxene. 

The l imestone over an  a r e a  some 2,000 f e e t  a long t h e  f a u l t  and up 

t o  s e v e r a l  hundred f e e t  wide south of t h e  f a u l t  l o c a l l y  is converted t o  

whi te  marble and c u t  by innumerable small  v e i n l e t s  con ta in ing  f l u o r i t e ,  

tourmaline,  topaz ,  c a l c - s i l i c a t e  minera ls ,  and chrysoberyl ,  and by 

s i l i c e o u s  v e i n l e t s  . Banded f luorite-tourmaline-chrysoberyl rock'.fonns, 

discont inuous se lvages  up t o  8 inches  t h i c k  along d i k e  w a l l s ,  a n d  on t h e  



from float of fluoritized limestone, and of one specimen of banded 

fluorite-tourmaline rock from the dike walls, as determined by tha 

neutron detector for beryllium, ranges from .O1 percent to 3.3 percent 

BeO. The specimens of float averaged 1.2 percent Be0 (1.34 percent 

Be0 if the lowest value is excluded). The single specimen of fluoritized 

limestone from the dike walls contained 0.45 percent BeO. Semi- 

quantitative spectrographic analyses of one specimen was made by Harry 

Bastron of the U.S. Geological Survey in Menlo Park, California, and 

confirmed the high beryllium content. As five specimens of silicified 

limestone contain only trace amounts of Be0 it appears that the 

fluoritized limestone is more likely to contain beryllium ore. It 

has proved impossible to date to determine how much of the beryllium 

is accounted for by chrysoberyl, and how much might be contained in 

the tourmaline, owing to the fine-grained intergrowth of the two. 

Undoubtedly some of the beryllium, but probably a minor part, is con- 

tained in the tourmaline and hence unrecoverable without chemical 

digestion. X-ray diffraction patterns made of pieces of the selected 

specimens that were leached in AlCl disclosed peaks characteristic of 
3 

chrysoberyl, however. It is interesting to note that banded fluorite- 

tourmaline-tactite rock from the Lost River mine is very similar to 

that at Rapid River, and also consistently carries beryllium 

(Sainsbury , 19 6 1) . 
The data collected to date do not provide enough evidence to 

estimate the amount of ore of economic grade that might be found in 

the Rapid River area. It is clear, however, that beryllium is an 



con tac t s ,  and e l e c t r o n i c s  components. It i s  of importance i n  nuc lear  

r e a c t o r s ,  where i t  i s  used a s  a r e f l e c t o r  and moderator of neutrons t o  

c o n t r o l  t h e  speed of f i s s i o n ,  The metal  i s  l i g h t  i n  weight,  i t  has  a 

h igh  s t rength-to-weight  r a t i o ,  a n  unusual s t i f f n e s s ,  a h igh  thermal 

conduct iv i ty  and h e a t  capac i ty ,  and a h igh  mel t ing  po in t ,  a l l  o f  which 

favor  i t s  use  i n  t h e  a i r c r a f t  and m i s s i l e  i ndus t ry .  The use  of bery l l ium 

has  expanded g r e a t l y  i n  r e c e n t  yea r s ,  and i f  adequate  sources of supply 

a r e  e s t a b l i s h e d ,  i t  should cont inue t o  expand. Most of t he  supply of 

bery l l ium used i n  the  United S t a t e s  comes from imported o r e s ,  and t h e  

discovery of commercial-grade d e p o s i t s  i n  t h e  United S t a t e s  i s  of prime 

importance from both a technologic  and s t r a t e g i c  viewpoint.  

I n  surmnary, w e  may s t a t e  t h a t  bery l l ium has  been found a t  many p l aces  

i n  t h e  t i n  d i s t r i c t s  of  t he  western Seward Peninsula .  A t  two p l aces ,  

Lost  River  mine and Rapid River ,  m a t e r i a l  of o r e  grade has  been found, 

The aggrega te  amount of beryl l ium a l r e a d y  found i s  s u b s t a n t i a l  i n  terms 

of  t h e  t o t a l  domestic supply, and w i l l  probably inc rease  wi th  continued 

exp lo ra t ion .  Whether minable tonnages of  commercial grade o r e  w i l l  be 

found can be answered only  a f t e r  d e t a i l e d  geologic  mapping and c a r e f u l  

phys ica l  explora t ion .  Because t h e  bery l l ium o r e s  a t  Rapid River  and 

Los t  River  a r e  a s s o c i a t e d  c l o s e l y  wi th  t i n ,  tungs ten ,  and f l u o r i t e ,  a l l  

of which a r e  va luab le  and which a r e  recoverable ,  t hese  d e p o s i t s  m e r i t  

c a r e f u l  s c r u t i n y  by both p r i v a t e  i ndus t ry  and government, 

The Geological Survey p l ans  t o  cont inue d e t a i l e d  geologic  mapping 

and sampling of t h e  Rapid River prospec t  i n  1962, 
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Figure 3. Photomicrograph of beryllium ore from Rapid River. 
Shows late tourmaline-chrysoberyl veinlet (V), which cuts 
fluorite-tourmaline-chrysoberyl intergrown intimately. 
Curdy chrysoberyl is dark, and fluorite form larger, clear 
grains (F) . Uncrossed nicols. 



Figure 4. Slab of chrysoberyl-tourmaline-fluorite rock from 
Rapid River after leaching in aluminum chloride to remove 
the fluorite. Mineral remaining is tourmaline in veinlet 
(V), and chryeoberyl intergrown with tourmaline in other 
areas. Photomicrograph taken in oblique light. 


