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A prelbinaw report on fluorite reserves at the h a t  River tin mine, &ash, 
with a brief ~ 1 0 a c  description of the deposits ,  ha= been prepared by the Geo- 
l o g i d  Sumey, United States U q a r i m e n t  & the f nterior, Director William 3, 
hrmther announced todzy, Thae mine is in ~e velley of hs t Ilfver in the west ern 
part  of Se& P-ninsaa  abut 80 ~ I l e s  northwest of h e  and 6 milse norbh of 
Be- Sea. %e estimate of rsserves has 5een p rqa rd  as a result of field ex- 
minations mde during 1940, 1942, and 1943 of tha tin and tungsten depaits w i t h  
which the fluorite is i n t h t e l g  associated. 

Present mine openings are in t in  and t-ten deposits, chiefly in the 
altered portions of rhyolite-pov- dikerj that cut extensively altered lbestune. 
pluorite i a  one of the major constib~ents o f  nmemus m l e x  rw;lacement vein- 
lets in the a l t e red  limestone in the vicinity of tile dilrm, and of the marginal 
zones of al tered limestone adjacent t o  the a3tered parts of the dikea, Xt is also 
a m i n o r  constituent of tZle dtered xQolite goT_,3hysy, 

field m i m t i o n s  indicate a block, colltainlm at 1 east 9,000,000 tans 
of al tered limeston& at by veinlets of fluorite rock '&at consist; of - about 40 
percent of f luor i te ,  %e f Zuorite rock is estimated to consti tu t s  about 6 percent: - 
of th is  block, In addition, marginal zones along each s i b  of the k s i t e s t e  
dike, one af the major dilcss of tAbe area, are estimated t o  contain ara m u c h  as 
30,000 t o  50,000 tons of fltwrite rock containing about 50 percent of fluorite; 

Mining and recovery of the f l u o r i t e  are yrobably contingent q o n  the develop- 
ment and operation of the deposits for the tin and tungsten that they contain, 

A limited umber of q i e s  of the report are available t o  those directly 
interested and mqy be obtained @on aqplication to  the airector, C.eoLo@cEil S m e a f ,  
Washington 25, 5;). C. 
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The locat5on, accessibility, and general. gsology of the Lost 
River area, Seward Fenl~sula ,  Alaska, have been described in several 
published and unpublished Survey reports, The most recent published : : 
report is by Steidtmann and Cathcart. 1/ F,eYt.tie and Coats have 

" written several unpublished reports,  covering work done 3.n 1940 2_/ . : 
and 19P z/!/. . - I _  
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-. Thka ' comtw rock at the. Lost River mine cons5sts mainly of 

' OPdovician~Ebestone, which has b e a  intruded by qtwc rnajar dikes of 
rhyol i te  porpiqmy, and by several smaller j n k m i v e  bodies. The h a t  
River mine is principally developed in one o f t h e  major dfkes, the 
Cassiterite dike. Subsequent to the intrusion of the igneous rocks, 
both lirtlestone and intrusive racks have been intensively metasmatized, 
with the development of a wide var5ety of si l icate minerals, of f l uo r i t e ,  
and minor amounts of several ore minerals, including scheelite, wolf- 
ramite, cassiterite, mameti&, arsenopyrite, pyrite-, molybdmite, 
sphaler i te  , galena, chalcopyrite, and s tannite, 

Staidhann, Edward, and Cathcart, S. B, Geology of the York t i n  
deposits, Alaska: U, S.  Geol, Survey Bul1.-733,.1922. 

Z/ Hertie, - J. B.., Jr., and Coats, R. R . ,  Lode t i n  debasits of t he  ~ a s t  
River Area, Alaska: Unpublished manuscript .. 1 , ' !  

-31 - Coats,:' R, R., Supplementary report an the  lode tin deposits of t he  
Zest River N h e ,  York d i s t r i c t ,  3eward Peninsula, Alaska t '  Unpublished 
mafibscript. ' + 
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Fluori te  has several modes a f  occurrence in t h e  rocks of the area. Small I 

amounts of m a s s i m ? ,  coarse-grained, nearly pure f l u o r i t e  occur as limestone re- 
placements, wLth irregular vein-like form; no such bodies large enough to be 
considered ore have been discovered. 

A very large volume sf limestone has, been partly replaced by f luo r i t e  rock, 
which forms irregular, banded, veinlike replacements, too narrow for selective 
mining, commonly along complex system of btersecting fractures. The f luor i te  
in the individual veins is n o t  pure, but is intimately i n t e r g r o w  With other 
minerals, principally fine-grained mica. B s t v e e n  the veins of f luo r i t e  rock are 
remnant blocks of mreplaced limestone, which range widely 31 size. The fluorite 
rock i tself may be 40 per .cent *of ~fluor*LWi - A - . 

Similar in genesis to t he  veins discussed in the precedbg  paragraph, but 
more regular 5n f ormi-are the  Selvages:, of: fluoritTzed. lljniestme whiah ad join the 
Cassiterite aike on ,b'o.t;li'sides., .This .hay .have a fluspite content of 150 percent, 
and is a.ls'o .:an ihttmatg -in%ergrowth of fluoP%te and mica; Thks a t e ~ g r b w t h  is . very f b e - p l h e d ;  - I !  I !  - .. . ,  -. I I .I : , 

1 ,  " ' . I ,  
. . I .  .... . . - r , .  . I 1 .  . ,  - .  4 '  . , , 

  he    as site rite dike i tself  is extensivew metasmatized .By fluoritk, tapas, 
mica, and clay mkerals, as well as by rseveral ore minerals, The f l u o d t e  content 
mag be as much as 10 percent. 

A l l  of' the $ & r e p k g  e$timateS of  grade a% Eased oh micrascop$c axamination 
of a relativ@Iy'-srha~l mtwr of. bhin sizcdions, a'As;But3h' metasomAtfzed Pock dis-  
plays considerable d s f i  reneks in drnpb'sition nv&r sklort distancbs , :the estimates 
are mbject to cernsid&r~~ble emor. . , , - -  , , 
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Eost  detailed inf o m t i o n  f s available, ' from' mSuz"a1 and ar t i f ic ia l  expo- 
sures, on a block of ground, mwtly. un&erlA~'.'bg..~etasomatizd limestone, but in- 
cluding a p a r t  of the Cassiterite dike, and having a surface area of about 
&89,000 square feet a d  a volume of about lOb,~F),O-~~-,~~b,j-c_,fget. Based on visual 
estimation by S u r ~ e y  geologists of' mine  ork kings, outcrops, and diamond d r i l l  
cores recoirered in 190 for andnunder .the dlraction 6$ the Weau of Mines, 6 per- 
cent of this volume -5s ba~cu la  ted to be fluorite rock. This block, exclusive of , 
the Cassiterite dike and its selvages, then contains, on this basis, about  
8,360,000 tdns of. rock, of whf ch about .530,,000 torrs t& f luor3he rock, containing 
possibly 40 percent of fluoritiej orj%:bout 215,000 W n s h o f  fluorite. 

Of this .'voIm& o@ ;'rock, the portio~ &I eRd 'ea~'l $id@ of Cassiterite Creek is 
apparently df smehhs:~, higher grade.':.'The~e, ~ B ~ U ~ . ~ ; ; ? B O , O O ~  tons (part of the  
8,960,000 tons l i s t e d '  above), may average U percent of fluorite rock, or 462,000 
tons of fluorite roc!<, containing, on the basis of 40 percent of f luo r i t e  about 
184,503 tons of f l u o r i t e  (part o f  the 215,000 t o n s  l isted above), 

The 1m@h of the body of  fluoritized mck forming the selvages of the Cassi- 
t e r i t e  dike is here taken as 1,500 feet, and t h e  werage t o t a l  thic!aess o f  both 
selvages, 2 feet. The depth from the outcrop to t h e  level of Cassiterite Creek 



rangea up ta several hundred feet and may average about 155 feet; a possible stope 
area is calculated to be about 233,000 square feet. The specific gravity of this 
rock is estimated to be about 3.C), From the outcrop to the level of Cassiterite 
Creek there wtll thus be about &,000 tons of fluorits rock, wMch wiI.1 contain 
about 22,000 tons of f l u o r i t e .  Below the  level  of Caasitorite Creek, the depth to 
which the replaceaent extends i s  uncertain. It is here taken as  200 feet,  which 
is probably conservative. To this depth, there would be a t o t a l  of 50,000 tons of 
fluorite. 

Above t he  l eve l  of Cassiterite Creek and wer a similar length, it is estf- 
mated that the Cassiterite dike itself  c o n W h s  170,000 tons of tin ore. ,If the 
fluorite cmtent is 10 percent, then about 17,000 tons of fluorite are present 5a 
th is  block, To a depth of 200 feet  below the creek, there will be asl additional 
20,000 tons of fluorite, or a total of 37,aX) tons, 

The irregularly metasomatized limestone is t o o  low grade to be considered as 
a source of fluorite unless the body o r  rock can be mined f o r  i t s  content of tin 
and tungsten, Too little is now known of the tin and tungsten content  to permit 
any definite statement, but such an operation appears unlikely. 

The f l u o r i t i c  selvages of the dike  could be mined selectively in conjunction 
with the mining of the diLe i t s e l f .  The f l u o r i t e  rock as t h u s  mined would con- 
stitute a lowgrade f l u o r i t e  product. It probably contains some tungsten and t i n  
and might be advantageously mll led to recover tungsten, tin, and f l u o r i t e  sep- 
arately. 

The dike h i t h e r t o '  has been considered to cons t i tu te  the principal t in re- 
aerrres of the d i s t r i c t .  If it should be mined w i t h o u t  the selvages and milled 
for the  recovery or the th, i t ' m i g h t  be p.rassi'ole.to prepare a fluorite f l o t a t i o n  
concentrate as a by-product. The number of t o n s  ar' fluorite recoverable per year 
from this type of linited operation would depend on the scale of th and tungsten 
mining and might be about 5,000 tons annually, 


