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LOCATION AND ACCESSIBILITY
 

The Lost River valley (latitude 65027' N, longitude 167X11' W) is 

about 80 miles N 37- W of Noms, and 30 miles from the west4rn tip of the 

Seward Peninsula, Alaska (fig. 1). The nearest permanently inhabited vil

lages are Teller and Taller Mission about 25 miles to the east and Wales 

about 30 miles to the west. 

The usual means of access is by plane from Nome, the transportation 

center of the Seward Peninsula. There are two airfields in the Lost River 

valley. The principal airfield (lower airfield) is about 1-1/2 miles north

west of the mouth of Lost River and, when in good repair, has been used
 

by planes as large as the DC-3 and the C-46. The other field (upper air

field) is in lost River valley at the mouth of Cassiterite Creek and has 

been used by planes carrying a maximum payload of one ton. 

Heavy or bulky freight normally is taken in or brought out by barges 

that land on the beach at the mouth of Lost River. A graveled truck road 

extends 6 miles inland to the Lost River mine. The truck road is service

able, but requires some repair, principally bridges. 

During this project access to the drilling sites was by rough trails
 

suitable for 4-wheel-drive vehicles. The trails were built with an angle
 

dozer which also was used to drag the drill from one site to the next.
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V 

HISTORY
 

Beryllium minerals were identified at the Lost River tin mine in 1942 

by U.S. Geological Survey geologists working in cooperation with the Bureau 

of Mines. The identification was noted in the Bureau of Mines report on 

this project (2).V In 1944 the similarity between the "ribbon rock" des-

Underlined numbers in parentheses refer to items in the bibliography
 

at the end of this report. 

cribed by Knopf (6) in 1908 and the halvita-bearing "ribbon rock" from Iron 

Meuntain, New Mexico was noted by R. B. Jahns (4). Some specimens taken 

by Knopf were on file in Washington, D. C.; tests showed that the Tin Creek 

ribbon rocks contained beryllium. The significance of this discovery was 

not realized for many years. 

The Bureau of Mines meanwhile detected beryllium at many other places 

in the western Seward Peninsula by spectrographic analyses of samples taken 

during a series of tin investigations (8, and 11). Reports of beryllium 

occurrences in these publications drew attention to the western Seward 

Peninsula tin belt as a possible source of beryllium (14). Therefore, in 

September 1959, a Bureau of Mines 2-man crew sampled surface exposures at 

the Lost River mine and some adjacent areas. Analyses revealed that possibly 

valuable amounts of beryllium occur at the lost River mine. 

During the summer of 1960, the U.S. Geological Survey started a program 

of regional geologic mapping in the Lost River area. Particular attention 

was given to beryllium which ultimately resulted in the discovery of several 

beryllium deposits ( , iA, and D27). Baryllium-rich specimens were collected 

from the Lost River area and elsewhere on the Seward Peninsula. Chrysoberyl 
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was recognized as an important baryllium-bearing mineral in the Lost River 

deposits. Visual guides were noted that made it practical to search for 

other beryllium deposits without the necessity of carrying pumbersomo datact.. 

ing devices. 

A Bureau of Mines 2-man crew obtained samples from the main haulage 

adit, Lost River mine, in 1960 and also used a beryllium detecting field 

instrument to identify outcroppings that contained beryllium. In 1961,
 

a Bureau of Mines 2-man crew drilled and sampled 163 percussion-drill holes 

and two vertical diamond-drill holes in the altered limestone adjacent to
 

the Lost River tin mine. All available samples from previous operations
 

also were checked. This work (i) made it possible to infer the approximate 

grade and general extent of beryllium deposition at the Lost River tin mina. 

During 1961 and 1962 the U.S. Geological Survey announced the dis

covery of several other fluorite-beryllium deposits in Lost River valley. 

These discoveries, added to the fluorite-beryllium deposit, inferred from 

the Bureau sampling at Lost River tin mine, indicated that the area probably 

contains important reserves of fluorite and beryllium. Therefore, in 1962 

a Bureau of Mines engineer collected bulk specimens for metallurgical testing. 

A series of preliminary tests made at the Bureau of Mines Salt Lake City
 

Metallurgy Research Center during the following year demonstrated that the
 

recovery of beryllium and fluorite presents complex problems. Obviously,
 

complex metallurgical research is not justified unless relatively large 

reserves amenable to modern mining methods are present. Obviously also, 

an intensive sampling program designed to accuragely measure reserves is 

not justified until metallurgical research has indicated that marketable 

¼ - -. ~~~~~~~~~~~~~~~~~~~~~~~~~-I 



fluorite and beryllium can be produced. Therefore, the reconnaissance-

type diamond-drill sampling program described in this report was undertaken 

to obtain data on which to base a rough estimate of the extpnt and nature 

of the fluorite-beryllium deposits. 

(~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

0~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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PROPERTY AND OWNERSHIP
 

The work described in this report was done on a group of patented and 

unpatented claims held by Lenhart J. Grotho and Clayton T..Pearson, the 

owners of the Lost River tin mine. Claim boundaries ware not checked in 

detail. The claims included in this group are listed in table 1. 

(,
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TABLE 1. - Lode and placer claimn. Lost River valley. 196411 

Patented 
 Unpatented
 

Lode Claims Lode Claims 
Surveyors BEDSl F TTT 
Shon Ruca'/ BE#21:
 
Klondyke-2/ 
 BE#33/ 
Bald Eaglev/ 
 BEA43/
 
Carry Gcro/ BE53/ -
Three Prospectors2/ 
 BE#6r./

Collierl/Y3 
Mars2/ 
 BE#83/
 

* ~~Jubitorv/. 
 BE-9103/ -
Green? 
 BEr#11/

Rob Royv/ 
 BE#12?/ 
Jenney L / - BEi13
l
 
Triangle-
 , BE#0142
Lincoln2/ BEl#l5.a/

Engineerl 1 

BEr#192/
Maple3/ Granite DiscoveryY
Bess ie_3 Granite #iA/ 
Poor Mans2, Granite 0i_/
Tiger2' Granite A/ ( "J"3/ Granite 044/ 

"J'g ~~~~~~~~~~~~~~Granite#5Z/

Prospect.4/ 

Placer claimsQ/ 
 Granite Fraction.Y
 
ThressaY 
 Rose E..! 
Margaret2/ Margaret M.W 
Gertrude_./ 

SO Data from State of Alaska, Department of Natural Resources. Includes 
only unpatented claims that were known to be held as of December 1964 
and patented claims. Numerous claim monuments indicate that other
 
claims have been staked in the area in recent years. Apparently many

have been abandoned; but some data may riot have been recorded when this
 
table was compiled (December 1964).
 

j/ Locations include or are continguous to the Lost River tin mine in the
 
Cassiterite Creek-Camp Creek area. Owned by Lenhart J. Grothe and
 
Clayton T. Pearson, Box 411, Nomne, Alaska.
 

S/ locations include the Bessie and Maple prospect and extend eastward to
 
the vicinity of the mouth of Tin Creek. Patented claims optioned by

Lenhart J. Grothe and Clayton T. Pearson who also own the unpatented
claims. 

A/ Located on the north side of Tin Creek. Owned by United States Smelting

Refining and Mining Company.
 

{-
SLocated about 3/4 mile northeast of the mouth of Esch Creek. Owned by
James E. Tozer, Champe Ranson, J. L. Kellogg, and Robert Kuzminski of 
Adak(?), Alaska. This group has prospected the area for at least two 
seasons and is believed to have staked additional claims, late in 1964, 
in the Cassiterite Creek-Tin Creek area. 

fj/ No unpatented placer claims are known to be in force, 
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GENERAL GEOLOGY
 

The Lost River mine has been described in many U.S. Geological Survey 

and Bureau of Mines reports. The most comprehensive description is in U.S. 

Geological Survey Bulletin 1129, Geology of Lost River Mine Area, Alaska, 

by C. L. Sainsbury, published in 1964. The beryllium deposits drilled dur

ing this project are described in a U.S. Geological Survey open-file report 

entitled Planetable Maps and Drill Logs of the Camp Creek and Bessie-Maple
 

Beryllium Fluorspar Deposits, Lost River Area, Alaska, by C. L. Sainsbury.
 

(
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WORK BY THE BUREAU OF MINES
 

Bureau of Mines work on the Lost River beryllium deposits in 1964
 

included diamond drilling and metallurgical testing. The diamond drilling
 

was a limited reconnaissance sampling project intended to roughly indicate 

the approximate grade and the general extent of typical deposits. The metal

lurgical testa wore preliminary laboratory investigations to indicate the 

nature of the metallurgical problems. 

,. 
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Diamond Drillinp
 

Nature and Extent 

The Bureau of Mines diamond drilling in the Lost River valley (fig. 1) 

in 1964 included 13 holes totaling 2,158 feet in the Camp Creek area and
 

three holes totaling 399 feet in the Bessie-Maple area. A Bureau of Mines
 

engineer directed the drilling utilizing the advice of the Geological Sur

vey geologist. Drilling was dbne by contract. 
 After the first two weeks, 

one drill was operated 24 hours per day 7 days per week by two crews; each 

crew consisted of a driller and a helper. A Bureau sampler was on duty at
 

all times to pack the core in boxes, collect, thicken, sack, and dry the
 

sludge samples, and keep a detailed record of progress. The Bureau crew
 

also prepared access trails and drill sites. 
 A detailed record of daily 

drilling progress is in table 2. Except during the period July 5 through 

IS when only one driller was on duty, the omission of a shift indicates no 

progress because of mechanical difficulties, moving, etc. 

-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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TABLE 2. - Daily prosress. dinmond-core drilling LLost River. 1964
 

-ole Drilling Core Drilling Reaming Casinz 
TotalDate Shift' Hole overburden, NX IX ; BaLManth Day No. No. AX DX-NX AX-BX Dpth,feet feet 'efeetfeet e !feetfect
* 


July 5 1 101 
 10 I 
July 6 1 101
July 7 1 101 138 
July 7 1 101 38 ,

201
July 8 1 101 
 3Or

July 9 1 101 
 20!
 
July 10 1 101 
 22
 

July 13 1 102 
 10 14i 12
July 14 1 102 
 52 . 6
July 15 1 102 
 34
Total 102  10 100| 18. 
 110
 

July 15 2 101 
 8
 
July 16 1 101 .
 23 
 5
July 16 2 101 
 15 12
July 17 1 101 
 21

July 17 2 101 
 30
 
July 18 1 , 101 
 3
( Total 101 10131 
 100 
 17 241
 

July 18 2 103
 
July 19 1 103 
 4 i28I 10
July 19 2 103 
 23,

July 20 1 103 3ji 20
'July 20 2 103 
 i 16
July 21 2 103 
 31 8
July 22 1 103| 
 ; 43! 2
July 22 1 103' 
 1 631
 
July 23 1 103-
 6_

Total 103 
 10 1691 56 
 179
 

July 23 1 104 
 5
 
July 23 2 104 
 11 39

July 24 1 1104 
 28. 9
July 24 2 1104 
 22. 
 10
July 25 1 104 
 25


Total 104 
 16 67 56 
 10 139
 

July 25 1 105 
 10
 
July 25 2 105 2 
 36 5

July 26 11 105J 
 12 31

July 26 2 j 105 18 25 -July 27 1I 105 44
 

Total 105 
 12 110 61 
 122
 



18 

TABLE 2. - Daily Progress. diamond-core drilling, Lost River. 1964 (continuedl 

Drilling Core Drilling ,Reanming Casin&;Total 
Date Shifti' Hole overburden, NX I BX iBXWLi AX DX.-NX AX-BX Depth,

Month Day N. No. feet feett feetl feet !feet feet 1 feet feet
 

July 28 1 106 10 
 41 5
 
July 28 2 106 
 63
 
July 29 1 106 
 68
 
July 29 2 106 _ i 7
 
Total 106 
 10 4 143 157 

July 29 2 107 5 
 9 25
 
July 30 1 107 
 33
 
July 30 2 107 
 70
 
July 31 1 107 
 50
 
July 31 2 107 
 6
 
Total 107 
 5 9 184 198
 

August 3 2 108 10
 
August z 1 108 
 3 20 7
 
August 4 2 108 
 39 25
 
August 5 1 108 
 15 _ 27
 
August 5 2 108 
 45 10
 
August 6 1 108 
 62.
 
August 6 2 108 
 16.
 
Total 108 
 13 197 69 210 

August 7 1 109 15 54 
 16 . 16
 
August 7 2 109 
 |38 19
 
August 8 1 109 
 56
 
August 8 2 109 [ 271 10 3
 
August 9 1 109 | 
 7
 
August 

- -.
 
9 2 109 123 


Total 109 
 15 | 5 1371 33 35 10 190
 

August 10 1 110 ; 5 
 5 201
 
August 10 2 110 
 74
 
August 11 1 110 
 26 . 12
 
August 11 2 110 -- 20 14
 
Total 110 
 5 5 94 46 26 150
 

August 12 2 111 2 
 8 25
 
August 13 1 111 
 85
 
August 13 2 111 
 75
 
Auaust 14 1 111 
 12
 
Total 111 
 2' 8 197 207
 

August 14 1 112 4 
 6 35
 
August 14 2 112 | 76 3 
 1
 
Auyu tll i 1 112 | .4 
 12 170
 

To*al 11 I -17- *
,I I 0 170 
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TABLE 2. - Daily~Po:trcsn, dimmond-core drilling. Lost River. 1964 (continued) 

Drilling Core Drillinp Rne inCasing Total 
Date 

Month Day 
StafWt 

No. 
|Holc overburden, 

Nlo. feet 
1IX DX 

feet fee 
B,,,;L AX 
feet] feet 

DX-NX 
e 

A&X-;x 
feet 

Depth, 
feet 

August 15 2 113 10 
August 16 1 113 10 12 10 
August 16 2 113 33 5 
August 17 1 113 20 
Total 113 10 10 45 20 15 85 

TOTAL, G CREEM 76 93 1722 267 254 75 2158 

August 18 1 114 10 5 
Au-ust 18 2 114 54 
August 19 1 114 23 15 
August 19 2 114 25 
August 20 1 114 32 
August 20 2 114 27 
August 2' 1 114 1 
Total 11. 10 5 77 60 40 152 

August 21 1 '115 10 6 
August 21 2 115 21 20 
AugUst22 1 115 25 17 
August 22 2 115. 15 
August 23 1 115 8 
Total 115 10 6 69 37 85 

August 23 1 116 7 3 3 
August 23 2 116 31 30 
August 24 1 116 46 10 
August 24 2 116 34 
August 25 1 116 26 
August 25 2 116 12 
Total 116 7 3 80 72 40 162 

TOTAL BESSIE-MAPLE5 27 14 226 132 117 399 

GRAflD TOTAL 1 103 107 1948 399 271 2557 

J/ Shift 
I7 

1, 7;00 n.m. to 7:00 
p. 
p.m.; shift 2, 7:00 p.m. tO 

. 
7:00 

, 
a,m. 

- -
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Sample Handling in the Field
 

Diazmond-drill core samples were placed in plywood 
 boxes at the hole
 

by the Bureau of Mines sampler. 
 As soon as possible after filling, the
 

core boxes 
 were taken to the sample storage shed where the project engineer 

measured the core recovery and the Geological Survey geologist logged the
 

core and estimated the. grade. The core was then 
packed and shipped to the
 

.Bureau of Mines laboratory at Juneau, Alaska for analyses.
 

Sludge samples were in casesrecovered all where it was possible to
 

seal the drill hole without excessive cost or delay. 
 Sludge sample intervals 

correspond with core sample intervals. Sludge samples usually include about
 

5 feet of hole. Therefore, one sludge sample may cover the same intervals
 

as two 
 or mDre core samples. A sludge t was installed at the collar of the 

casing. A hose, or occasionally wooden launders, carried the sludge samples 

to steel 55-gallon oil barrels. As each sludge barrel was filled, the sludge 

discharge was shifted to the next barrel. The samples were allowed to settle; 

then the clear water was siphoned off. The thickened semi-liquid sludge 

was poured into canvas sacks which were hung on racks under a shelter to
 

dry. The air-dried sludges were packed in steel drums and shipped to the 

Bureau of Mines Juneau 
 laboratory for final'diying and analyses.
 

The BX-wireline (BXTL) core barrels 
that were used whenever possible 

produced relatively large volumes of cuttings because the diamater of the 

hole is the same as conventional BX but the core recovered is only slightly 

larger in diameter than conventional AX core. The sludge sample includes 

these cuttings, plus the ground up tore and any material from the walls that 

falls into the hole. The drilling water was pumped down the drill rods;
 

sludge returned between the drill rods and of hole. Thethe sides the 



much broken rock encountered in all holes caused sludge recovery to be very 

erratic and raises doubts as to the validity of the samples. Some sludge 

samples from diamond-drill holes 101 and 102 had to be split because of a 

shortage of sample containers but the sludge samples from the later holes 

were not split. 

C~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
:.. 



Sample Evaluation
 

The teryllium Detector
 

The bombardment of any naturally occurring beryllium by ganma radi

ation of sufficient energy will remove a neutron from tho nucleus of the
 

beryllium atom; this principle is utilized in nuclear beryllium detection.
 

The induced neutron reaction is proportional to the amount of beryllium
 

in the material tested. 
 The short range of neutron travel prevents detec

tion of beryllium-bearing materials unless they are within a few inches
 

of a detection device.
 

The component parts of beryllium detection devices are a Camma source
 

(antimony 124), a detector, and a counter. The source emits ganra radi

ation which causes the beryllium in a sample to emit neutrons. The neu

trons cause a reaction in the detector that is converted to electrical
 

impulses which are recorded as a series of counts. 
 The count is a measure
 

of the beryllium content of material under test, but it is also a function
 

of the instrument efficiency, distance from the sample, 
size of the sample,
 

and strength of the gamma ray source. 
 The short half-life of antimony 124
 

(60 days) necessitates daily instrument calibration.
 

A portable beryllium detector was adapted for use in the laboratory. 

The instrument was mounted in a concrete enclosure, and a rotating pan
 

mechanism was designed to place samples directly under the source and detec

tor to make quantitative analyses. 
 All analyses were made by comparing
 

counts obtained from a sample against counts from known standard samples.
 

Reliability depends on the maintenance of constant conditions during the
 

instrument calibration and sample testing and the accumulation of enough
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counts for statistical accuracy. Constant conditions were maintalhed between 

instrument calibration and assaying by preparing samples and standards 

to the same fineness and density in identical sample containers; placemaet

and spatial relationships ware identical. Constant temperature was main

tained by thermostatically controlled heating elements placed in the labora

tory enclosure.
 

High statistical accuracy in beryllium assaying is obtainad by using
 

long counting periods. 
 the counting error for any period of radioactive 

counting is considered to be double the square root of the total counts 

divided by the total count less the background count; longer counting periods 

become necessary as the grade of the sample decreases. The time require

ment for high statistical accuracy in low-grade samples becomes impractical. 

Therefore, each sample was scanned for a standard period of 5 minutes. 

This gave relatively more reliable results as the grade increased. Samples 

selected at random were assayed chemically and checked by longer counting 

intervals. 

fike 
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Sludr7e SaTmplcn 

Slud.-a s'mples were received from tCe field in canvas sacks. The samplos 

were dried and weighed. The lumps were broken. Wshile still in the canvaz 

sack each slud-a cam.ple was placed in pressure contact with the laboratory 

berylometer and scanned for a 5-minute interval. Te arount of beryllium 

present was determined by comparing the count obtained with the count obtained 

when standard samnples of similar size in similar sacks were scanned in the 

same manner. The standard samples were prepared from material taken from 

the outcropping of the Camp Creek deposit; the material was finely ground 

and the amount of beryllium present was determined by chemical analyses. 

. 4 

( 

0~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

C~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~. 
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Core SarMples 

The core was received in Juneau in wooden core boxes. Splitting the
 

much broken core material was 
 attempted but proved to be impractical; there

.ore, all mineralized core was crushed to minus 1/4-inch size. The crushed
 

material was placed in sacks and scanned with the berylometer in the same
 

manner as the sludges. Standards for comparison were prepared from mate

rial from the outcrop of the Camp Creek deposit, ground to minus 1/4-inch
 

size, and placed in canvas sacks. The beryllium content of standard samples
 

was determined by chemical analyses.
 

Core samples too small 
to be scanned in sacks were scanned in standard
 

cans and compared with appropriate standards of the same grain size and volume.
 

The beryllium content of these standards was determined by chemical analyses.
 

Occasional rapid chemical checks were made to confirm scanning if any
 

irregularity, such as small sample size, caused the operator to'doubt results. 

Rapid check analyses of this type have not been recorded in this report. 

Core samples for checks on the accuracy of analyses by scanning were-


selected at random. 
 Sample pulps for chemical checks were ground to minus
 

80 mesh and normal analytical procedures were followed. 
 Samples for long 

counts to check analyses by scanning were crushed to minus 10 mesh and 

placed in standard cans for analyses. The counting interval was adjusted
 

to give a statistical error of less than 5 percent. 
 Standards were prepared
 

from similar material of similar grain size; the beryllium content was deter

mined by chemical analyses. 
 Results of checks by both chemical analyses 

and longer counts are in table 3. 
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TABLE 3. - Comnari.-on of beryl1ium a:-ayr by 5-minute ocanninp. 
by lon.er countin_ interval, and by ch;enmical aralyses 

| _ nrvlliumn Detector Chemical 

Hole Foote | Lb.LabnDeO 
ISca~r.- Long Count 

nBO 
,I 

| 
assay 

BeO 
No. fron to No. percent percent percent 

101 127.0 12£.0 64-1426 0.01 i - I 0.016 
101 191.2 192.0 64-1434 .58 0.64 .65 
101 
101 

192.0 
205.1 

197.0 
206.7 

64-1435 
1 64-1439 

.22 

.15 
.24 
.18 

-

101 229.9 231.2 64-1446 .14 _ .13 
102 25.0 26.0 64-1452 .09 _ .10 
102 28.5 30.0 64-1455 .24 .28 -
102 30.0 34.2 64-1456 .18 .21 .23 
102 34.2 34.7 64-1457 1 .75 .17 -
102 34.7 37.5 64-1453 .16 .17 -
102 37.5 41.0 64-1459 .22 .25 -
102 41.0 41.8 64-1460 .29 .32 .33 
102 47.7 49.0 I 64-1466 .25 .28 -
102 61.5 63.2 1 64-1469 .31 .32 .39 
102 63.2 66.0 64-1470 I .24 i .21 -

102 66.0 67.8 64-1471 .40 | .45 , 
102 
102 j 
102 

67.8 
71.0 
71.5 

71.0 
i 71.5 
1 76.0 

I 
64-1472 
64-1473-
64-1474 

.40 
1.66 
.3 5 

1 
.34 

1.92 
.62 

r 
2.23 

-

102 76.2 76.6 t 64-1476 .18 .18 -

103 121.2 122.2 64-1479 .40 .25 -
104 16.0 18.0 64-1481 .04 - .03 
104 21.0 30.0 64-14S3 .29 .21 -
104 
104 
104 

30.0 
35.0 
38.0 

j 35.0 
33.0 
40.0 1 

64-1484 
64-1485 
64-1486' 

.31 

.13 

.20 

1j .26 
-

.22 

-

-

.14 

104 40.0 T 43.0 64-1487 .17 .17 
104 47.0 55.0 1 64-1489 .13 - .13 
104 61.5 65.3 64-1492 .37 .46 1 
104 65.3 68.0 64-1493 .16 .17 .20 
104 
104 

68.0 
76.3 

72.0 
73.7 

64-1494 
64-1497 

1 - .18 
.13 I .21 

-

-
.11 

104 78.7 1 33.0 64-1498 .29 ' .28 -
104 92.5 93.9 64-1501 .44 .43 .47 
104 102.0 104.3 64-1505 .86 .89 1.07 
104 104.3 107.0 | 64-1506 .47 .40 1.0 
104 107.0 109.4 I 64-1507 .19 .18 -

104 110.9 112.7 64-1509 .22 .19 .24 
105C105 1 8.0 

18.2 
8.5 

22.0 
1 65-38 
1 65-43 

.10 

.13 
.10 
.14 

105 22.0 23.0 65-44 .44 .39 _ 
105 46.7 443.5 65-49 .35 .35 - .35 

ii I '. . I . 

_ i '' I ' ' , I '... 
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TABLE 	 3. - Comnaricon of bnrv11itr assavs by 5-mrninute scannin!,. 
by lon-ncr countin'! interval, and by chomical enilyses (continued) 

-| _ TBryllium Detector Chemical 
jjscai Long cou-n.ZT j ssay 

Hole Footage L3b. n"eD nBeO BQO 
11o. from I to I Mo. percont percent t percont_ 

105 
105 1 

43.5 
54.1 

50.3 
57.0 1 

65-50 
65-55 

0.15 
.16 

0.14 
.14 -

_ 

105 66.5 67.8 ; 65-59 I .22 1 .23 J 0.26 
105 71.01 72.0 65-62 .29 .31 
105 72.0, 73.0 65-63 .24 .27 _ 
105 , 84.0! 87.0 65-70 .15 .16 _ 

105 1 93.21 95.5 i 6'-73 . .37 - .51 
105 99 5 .5 9.1 i 65-74 .16 .18 
105 i 98.1k 99.0 65-75 i .16 I .22 
105 100.41 10'.6 ! 65-77 1 .27 i .42 _ 

105 101.6 10290 65-7 .41 . .58 _ 
106 15. 0 17.0 65-87 1 .13 .17 .17 
1060 17.0; 17.4 65-88 1 .17 .17 -

106 22.01 23.0 65-91 .33 ! .32 -

106 25.5i 26.1 65-94 .15 .17 .17 
105- ! >30.7j 32.0 65-96 .31 .31 1 -

106 X 32.01 34.0 1 165-37:7 .17 

100 i 4210 45.5 6 5-103 .26 .27 

106 45.5 47.0 6f 104 .26 .28 _ 

106 47.0 47.7 65-i05 .10 - .15 
106 1 49.9 52.0 65-107 .17 ! .14 i 

106 l 52.0 53.5 6.5-10G .25 .27 | -

106 53,5 57.0 655 109 .09 - Oi 

l1v 

106 
62.0 
70.31 

65.5 
71.3 

65-112 
CY115 

-.0 
.05 

.1

- I .0O 
106 72.0 77.0 65117 .47 , .44 -

i 0 6 774.0 73.6 65-118 .29 1 .33 0 
106 8 2.0 1, ,84.7 ,65-120 .0 ,i - 0 

106 89.7 90.0 65-123 .16 .20 _ 
106 90.0 94.7 65-124 .05 - .09 
106 96.3 97.0 , 65-126 .16 j .18 . _ 

106 103.3 104 5 65-130 .32 .33 
10|6 1 115.0 1164. 65-136 .16 .17 

106 123.0 127.0i 65-154 . .19 .24 .26 
106 129.9 160.5 65-141 I .28 .28 _ 

106 15G.0 12.17 65-157 .34 .27 _ 
107 40.0 25.2 65-153 .09 -2.11 

107 54.2 16.0 65-154 .1 .26 

S 	 2.1~~~~~~~~~~~~~~~~~~~~~~~~107 1, 16.0 16.7 ';65-155 .23 .23 107107 ', 19.0 ',19.7 s65-157 .34 .29 1-_
24.0 25.2 65-161 .23 ! 25 
107 25.2& X-v 6 	 .16 i .19 .22 0 l5-162 
107 ! 23.6 32.0 65-164 .28& .24 

107 37.6 39.0 65-168 .14 - .14 
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ltraOi- -ayzTABLE 3. _ C:i- z bry11_r by 5-mim.-:-- cannr.a. 
bV lon"Lr cc--i n b-, chcmical =,ialysen, (cor.tinued) 

~rv1liurj 3Dtector! X j i Chemical 
8 l T EcarLong Counti7 assay 

Hlole Foota' j L1h. no BeO 
No. ; omi '_ erccnt percent perccitL5___ _ 1m. 

107 42-.01 43.3 I 65-170 1 0.22 0.16 _ 
107 43.3 46.035J171 b i .17 .12 j 
107 | 47.0 4S3.7 G5-173 .17 .18 
107 502.0, 55.0 65-175 .11 - 0.15 
107 !63.1I 70.3 65-133 .27 
107 70.& 72.0 65-134 .04 - .04 
107 74.2 77.0 65-136 .59 | .48 | 
107 77.0 7°.0 65-187 .33 .35 -

107 80.7 882.0 65-189 .21 1 .20 -25 
107 87.0 3.G 7 65-193 .22 .21 .24 
107 91.5 f 92.0 65-195 .34 .51 
107 92.0 | 94.0 65-196 .60 .77 
107 
107 
107 

96.9 
97.0 
102.3 

97.0 
97.2 

103.6 

65-200 
C5-01 
65-204 

.22 

.24 

.45 
j -

.26 

.47 

.27 
_ 
.44 

107 104.5 105.2 65-20G . .24 .19 . 
107 
107 

; 105.8 
1C0.3 

107.0 
109.5 i 

65-203 
211 

, .43 
.32 

! 49_ 
.31 .34 

107 130.0 132.0 65-218 .16 .16 _ 
107 i 132.0 13)6.0 65-219 .10 - .13 
107 1 136.0 133.8. ? 65-220 .24 .23 
107 1 145.0 145.5 65- 22 ..14 |21 -

107 151.5 152.6 65-226 .26 .28 -
107 1 162.0 163.0 65-2330 .23 .22 .23 
107 168.0 1163.5 65-231 .23 .32 _ 
107 I 1831.0 191.0 65-240 .22 .24 .21 
107 
108 
103 

192.4 192.7 
I 10.3 1 15.0 
130.3 32.4 

65-243 
65-290 
65-297 

.66 

.,15 

.21 I -

.42 
-

.20 
.l6 
-

108 32.4i 36.5 . 65-298 .07 .08 
103 52.0 57.0 65-304 - .02 
10 69.7 1 72.0 65-303 .59 .57 .44 
108 
108 

i 79.7 81.0 
I 162.0 i166.5 

65-22 
65-33o3 

.28 

.05 1 
30 
_ 

1 
.07 

103 IS2.5 1186.0 65-345 & 6 .32 ! .37 .33 
109 34.0 35.0 1 65-3-538 .04 - I .05 
109 45.0 46.0 j 65-3_2 .33 j .97 .88 

i09 | 50.0 52.0 65-3064 1.03 1.02 | -

109 
109 
109 

I 
I 

52.0 52.3 
57.8 I .7 
60.0 j 61.3 

65-365 
65-3G6 
65-370 

.22 
.23 
.23 

.25 

.95 

.27 
_ .25 

_ 
109 63.6 64.0 I 65-373 .30 .37 
109 '06.0 69.7 i 65-375 j .72 .83 -
109 

10 
72.0 
72.0 

76.0

j ., 
65-377 .39 .42 .44 
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TABLE 3. - C,--a3ror. of tr 5-m=rntin ncnmi.ff, 
,v 1'o..Jcr -ourtit: intcrvl., tj.d by c!-z,-ic-z nnalvzes tcontinuv 

L277vlliu-r Detector hcI 

Fole I FootD. Lab nka e-in5 
Mo. F_percent f-om l . oercent _____rc___ 

109 76.0 77.2 65-373 0.°4 0.25 -
109 
109 

8,.3 
37.0 

32:.6 
f91.3 

65-31 
C!-3$L 

.25 

.02 
.25 
-

_ 
0.02 

109 91.3 93.5 6 34 i .34 .37 -
109 1lO. 5 106.0 6c35-39 1 .25 .28 
109 1 111.4 u13.0 6 -392 1 .14 . 18 
109 
109 

113.0 
11 0 

1' .0 ,,_. 
6 5-9 

?60 
.59 i 

..60 

.59 -
109 129.7 1.0 0 .12 
109 144.0 1'50.5-40 .13 . .16 
109 154.3 t 5.0 65-403 .43 .43 
109 155.0 15 .4 65-4-09 .33 .36 
1C9 1610'. 15 .19 
109 162.0 162.6 65-413 5215 
109 166.0 167.0 65-415 .20 1 .21 -
109 
110 

167.9 
12.5 

171.0 
13-.8 

6 I5-7 
65-491 

.04 

.6-
-_ 

-
.02 
.709 

liO 
110 

64.2 
77.0 

67.0 
I0. 

G5-506 
G6-510 

.12 

.10 
-
-

| .12 
.11 

110 107' 0 104.0 65-517 .04 - .04 
171 I 35.0 40.0 65-525 .17 .17 
111 
111 

75.9 
93.0 

77.5 
93.0 

i 65-537 
665- 41 

.07 

.06 -

j .11 
.08 

111 
111 

123.0 
143.0 

129.1 
153.0 

65-551 
65-555 

i 
1 

.20 

.11 1 
-

-
.22 
.14 

111 j 196.0 200.0 65-566 .12 - .15 
112 
112 

20.0 
35.0 1 

2 .5 
40.0 

.65-574 
65-578 

.06 
.. 09 

-
-

.07 
.11 

112 50.5 51.0 65-535 . 02 - .05 
112 66.0 63.5 65-539 .04 .0 A-
112 31.0 85.0 65-593 1 .10 - .11 
113 15.0 20.0 65-615 .25 - . .23 
113 30.0 32.0 65-619 I .07 - .08 
113 43.0 t 52.0 1 65-626 .28 - .26 
114 72.0 74.6 65-6J9 .05 ! _ .05 
114 81.0 33.4 ! 65-643 .07 -. 07 
114 
114 
114 

89.0 
102.0 
120.0 

90.0 
107.0 
122.0 

5C5-647 
65-651 
65-655 

j 
.04 
.20 
.04 

, .21 
-

.07 

.15 

.04 
114 133.0 1_6.0 65-653 .06 -_ .08 
114 151.0 6152.05-662 .14 .11 
115 1 17.0 13.0 j 65-664 .16 . .23 

I I 
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TABMLZ 3. - Co'-rarisonr cI bcrvlli-m .. pays by 5--.inute ncann-.n, 
by lon- er counti-nTh intea->va. 2r. b chzpceal analvser (continued) 

. .-ry11i4;- Detector 'Cnemnical 
SCC-70 1J ilong CountJ assay 

Hlole Focta- j r."eO niBc^O BeO 
1o. _rc I to ! io. Pe^ r rercent percentLt 

115 ! 20.5 65-67 0. 0 0.70 
115 29.0 ! 31 65-670 .23 .29 0.28 
115 1 53.0 55.0 ,65-o,°1 .05 - .06 

115 50. 5 I RC.O 65-S4 .17 - . .16 
115 i 62.0 63.5 6 .3765-GS7 , .29 
115 63.0 G9.5 6-64 .85 
115 69.5 70.5 65-695 .25 .33 
115 70.5 72.0 6S-696 .31 , .35 
115 1 72.0 ,73.0 65-697 .°9 .30 .30 

.03116 12Z.0 129.5 665-730 .02 

116 140.0 11!.5.0 65-734 .02 I - .03 
116 i 156.0 i 159.0 65-733 .01 i .01 

1/ 5-minute cou.Xnting iaterval. 
2/ Co-,nting inte-val long enougch to give a statistical error of less than 5 

percent. 
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Fluoritea 

Fluorite dctCein=atio-,n vzrc .___c by petrographic estiration. Splits 

of one or nmore core s^,iles t.-arc cru3hed to mainus 46 miesh and composited 

to forn the saple. Zle wazs.othen sc-ecned. FuoQ;-ite and otherw;_s 

rajor insincral Ceterniinat ons wzc- e zde on theni.nus 100 plus 200 rncoh frac

tion. The accu-:e.y of this nathod waa chec';ed by clicaical analyscs. Results 

of check. analyzcs zre in tablc 4. Detailed patro-rahlc estimrates of the 

principal niinerals ara- in the soction of this report entitled "Petrography., 

-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

( 
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T/2Z' 4. - Cile.c cn5- of r.ct;---C-i; ct-_aUz- o:C.
.~' o _ ! '' A-r j cc re.
CJ / 

, ~~ ~ ~__ _ _ _ _ _ _- - . c '~ 

SZ=3le _______ r r1 Other Total Che-ncal 

,_____ .~ c~r~ht.-" v.c-iv. ecuiv. 
i.ole | -ro- To C,' C.! 2 car 
No.I fCt_ £fet! !^. n tr'r-t_>-.;t nercent PC cenlu- nt l'vrve rzerccnt 

I I |
114 107.0 11'2.01 G65-I2! 55 I 5 18.7 2/% 5 74 71.9 
I114 j1 -0 1-17.0IC-'5 /' 5 55 59.2 
114 117.0Q120.0 G5-654 45 - 10 45lo 92.1 
114 120.0!122.0iG5-655. 55 1 - /i 20 55 41.1 
115 29.0 33.5! 65-702 '5 - 3/' 1 25. 32.8 
115 53.0 55.0165-G5ls1 U i 2 2.5 1 20 67 60.7 
115 55.0' 57.5j65-C9 G5 -(51 3/ 25 65 64.0 
115 57.5 i 64.0i65-70'` 70 ', -2 70 70.5 
116 109.0 jll.0,C_-72GTsce 4/- 90 Traca 5.2 
116 11 3.0 111.0',65-7 7 2/ 94 1 2 7.7 
116 122.01124.0, 65-.,29 .5 , 2ce i| , Trace 14.6 
116 '124.01l29.5 5-73 - - 51 4.6 
116 129.5133265731 5 1 3.5 
116 133.2 136. 66-7 2 - - 1 / 10 1 4.1 
leS16136.6~l4 °Ic5-7,3,- 7 - _ I/~ ! 10 | - 1.8 

116 1140.0I1fi-5.06 74 15 - I S 5 15 12.8 
- 4/116 1145.0 50.0'j_-75 - 4- 3 - 2. 

116 15 .0 iO153. 0 6C- - - - j3 L 30 - 2.3 
116 153.0 156.0, 6S-7`7' ace I - - 20 tcr;ce 1.9 
116 16 01159.0165-7v - - - 4 30 2.4 
116 |15920,162.0j65-7_' - 20 1.9 

1/Patro-,rapi cc tas warc macte on 100 X 200 mcsh _- nctions screened from 
-43, mashi sasm1cs ground fro- spLits of 1/4-inrch ground core samples. If 
sellkite or ot7her min-rals thrat contain fluzrine were datected during the 
petrographic estimation, the -fluorine content was calculated as equivalent 
fluorite for com.arison with the chemical fluorine assay also calculated 
as eauivalcnt f'luorite. -

2/ Zinnwlaldite.
 
3/ Lithium mica.
 
4/ Lithium mica, mica, and chlorite.
 

-.. C 
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Diz-*nde-DlIrl _ L_. c 

Dijond-dri]li-holc descriptions and aznalytical data are in the sectiona 

that follow; detailed geol.ogic descriptions of the core are in a U.S. Geo

logical Sulvey o,,e.-file rc-ort (16). All sludge sarnples were scanned with 

the beryllium detcction device except a relatively few s&mples from definitely 

unmineralized sections of t;he drill holes. Core sa.mnples from all sections 

of the holes that cither yielded tminecralized slud-e samples or sho-ued other 

evidences of mrner;.lizaticn vere scanned. Sludge saales are numbered 

serially; abscncc of a sludge sazple indicates that no sludge was recovered. 

Estimated theoretical sludge recoveries in EX w~ire-ine (BXWL) holes 

for var-'ous percentazes of limestone and fluorite are in table 5. Sections 

of a few holes ware drilled with co-mver.tioal A- rods. Ta~bles showing core 

to sludae ratios i-n ,; holc3 can be found ln most dia-mond drilling hand

books. 
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- -. 5 . - I:_-,--1% r ,xcv2-,>r rho 1e - ',-7L 

Limastoze, percent IC0 75 50 25 0 

Fluorite, percat 0 25 50 75 100 

B;tima-ted -c-Ociiic Zravity 2.75 2.35 2.95 3.05 3.15 

Core recovery, percent: tinr n foot 

100 17308 1301 1364 1928. 1991 

75 1903 1972 2041 2111 2180 

50 2063 2143 22 I 2294 2369 

25 2233 2_ I4 2395 2477 2558 

0 2398 21435 2572 2560 2747 

C~ ~ ~ ... 

C~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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,hirtean l ho2.Q.hiac..L-d:.cre dr---cd tt:c ---a vailey. 

iKole lozatincrs -r- S,.own on figure 2; drill-hole lo-s =nd a21ly';4al data 

are in tablco 6 t1rogh l2. Chc'ck y s ta3 CZ irzatC tha -elia3lity 

of ananytical data are Ln tabkz and 4. The c or Lr.ates shown on tha 

drill los refer to the Lystc,-. of coordinates uzd at the Lost River i~ne 

(7). Coordinates wlare d zmn.. by ccalc g, _rom plane table maps and there

fore are zpproxirte only. 

C 



Eol 101 Hole si-za: 
Lo-ation: C^v Crea:-, Lozt ,.ver -valley NX: 0 - 10 
Coordinantes: Lt. 3210 KY, D3p. 503, E. M2 L: 10 141-
Collar eilevaticn.: 295 AX: 141 - 241 
Barin-: S W 	 Tot,n e1:t'eh: 241*-3° 

Dip: T'iizontal Cztcs drilled: 	 7/5-7/10 cnd 
7/15-7/18/64 

j _ _ _ __ _ _ _ C are S7 Li ?e 
Drill I _'-'ole.-. Arav. ercent Scan 

_____'ootfŽ rt cCar £ le-n- i-ht.i nEeO 
______ I To _ri t. ____ __ _ __ a _ t e; . t ?nercent 

0.0 10.0 1l.CI 9S).
 
10:0ii0 1.0 "L.
 
11.0 16.4 I5.4- 5.c, 9 	 1 3159 0.03 
16.4 18.0 i 1.G- 1.i ti2 	 1225 .01 
13.0 19.6 1.! 1.2s 7 -5 	 3 1670 .03 
19.6 22.2 2. , 5 	 2118 .03 
22.2 ^.i. '9 1 ; i 	 5 947' .022 
25.1 26.4 1 1.3 2 i3 	 I ),6 1671 .01 
26.4t 2.0 1.6 	 L)
28.0 30. 4 2.L4'.6 ' G7 	 7 2-T99 .03 
0.4 332.G 1.0 1i.5 i 	 8 1557 ' .01 

32.0 33.3 1.3 1. I 	 9) 5251- - .02 
33.3 35.5 2. 2 2.1±55 	 10 )j
35.5 37.7 i 2. 2 2.725 75 	 :) 4053 .03 
37.7 39.8 2.7 1.5 72. 

' 

', 	 .39.S 343.11 ;' 	 ).. 

43.1 444 1.3- r9; 
44.4 43. 0 .6 3..2 9- i 

41304 9. 4 ;4 1.1710 12 111224 . 02
 
495.4 4,r 	 eac',c ' Rt.2 iG 

50>.21 51.* 0-L0i .z~ C°}O< . ) |;
 
51.2 6 2.4i 1.2: 	 / 

1.0:53.6 -5.67 .3';C '. 

54.6 i55.6 i10 . 100 	 9.,j
55.6 ,57.9 2.3 2.0 ,S7 
57. 9 62.3) . ,6 	 K i. 3.9 ' )3,50 .02 
G'2.3 67.2) , 
67.2 '69.7 1.2 .8 755 :<.o.') 14 1 	 8 3. .022 ,83 1 

69,.7772.i 2.4 l.8i 75> 22,<. CO ) l
 
72.1 74.0 i1.9 1.4' 74). 	 ) I ,
74.0' 75.3) 4.C 3.53 176. -. 0'3 ) i 

75.3 j78.0) . 6.,.204-'9 .0- ) )
78.0, 84.4 95 4465: .02:) _) -1 
84.4,3380.0 3.6: 93,3'2 , , 4S42 15 J 1	 .01 

93.1 96 .6 3.5 3.4. 5-7 

! ,~I j1 t 
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DI 

L-0 

Scan 
sz=n S,	L-aple. -Vdi:	ht, nBaO 

rs 7n T3 Dis 7	 aC -,::;ritc a r c C r. t 

96.6 9PI.0 i 2 . 6 0. 03 16-1V 4237 0.02 
91;.o Gli. 0 . .3 I", 5 C,5; J, 

iOl .0 C 3 . 2, . 0 2.0, 617 I f 5 Cl 
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TABLE 19. - Diaemond-drilllamnlinr cata hole 114 (continued) 

_ C~~~orecDril HoRecovery CooSu Sludge
 
tMrnay.Icvr Percent | nI 

j SconFootnage | |Per-
 Scan, 
 Samplel Weight,| nBeOFrom| To i Dint..FeetIcent Gra nDO Fluorite YNo. grnmg percent 

92.0 97.0 5.0 
 1.7, 34 I 0.131 40 374 1982 0.09
97.0 102.0 
 5.0 1.11 22 7S8, .16 ) 60 375 4523 .14
102.0 107.0 5.0 1.4 
28 874; .20L) 3765 297 .11
107.0 112.0 5.0112.0 117.0, 2.4 4° .201U .053771 555 376 2973 .1112.0 117.0 5.0 i 2.5 4733 .10
5o0 17931 .17! 55 
 378 3237 .11
117.0 120.0 
 3.0 2.41 80 1664,1 .0os 45 ) 379 1914 .09120.0 122.0 2.0 40 595! 04 )122.0 124.0 
 2.0 0.04 0 
 ) 380 3428 .17124.01126.0
143 
 2.0 20 195 .061 70 ! )126.0 130.0 
 01 .4 02 39 <.156 265 381 4150 .21130.0 131.0 5.0 1 40) 1 
 * ) 20 -) 382 4477 .11131.0 136.0 1.0 1094!2806
1 
 _

136.0J141.0 5.0 1 2.1 42 ! 1184 .07i ) 8 : 383 3006 .08
 
141.01146.0. 
 0 0 2.3 46 1245 .05i_) 384 2207 .08
146.01151.0 5.0 1.0 
201 559 .15,-)

151.0 ! 152.0 1.0 

10 385 4524 
.5 50 289 .14) 

.10 
8 
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TABLE 20. - Diamond-drll ~ampDingczat hole 115 

Hole 115 Hole siza:Location: Bessic-Maple area, Lost River NX: 16.
valley (fig. 3) BXTW.L: 69Collar elevation: 350 AX:

Bearing: N 150 W Total depth: 85Dip: -45e Dates drilled: 8/21-8/23/64 

CoreQ Sludge.Drill Holea Recoverv In PI ) Scan _oota.e Per- fScan 1 Sa-nple jWelght nriOFrom! To I Dist. reetNcentGrams z ran percent 
0.0 16.0 16.0 0.0 0 
16.0 17.0): 2.0 1.0 50 332 0.061- 45 I) 386 
 5688 0.17
17.0 18.0) 274 .161 ) )
18.0 20.0 2.0 .8 40 622 1 .041 )

20.0 20.5 .5 .4 80 233 .16i )387 3867 .23
20.5 21.0)j 
 3.5 1.6 46 537 .73i_)

21.0 24.0) I 526 .05, ) 15 _)

24.0 26.0 2.0 .4 20) 1485 .151 ) ) 388 4033 .13
26.0 27.0 1.0 .9 90) 1 ) )
27.0 28.0 1.0 .5 50)s )

28.01 29.0 1.0 .7 70)1

29.0i 31.0 
 12.0 1.2 60 732 .23:-) 25 ) 389 2327 .1031.01 32.0 1.0 .4 40 231 .10' ) ) .
 
32.01 32.3): 1.5 1.4 93 154 
 .07).

3'2.3 33.5) 
 800 .07_) )

33.5 35.0 1.5 1.1 73 728 
 .14; ) 31
 
35.0 37.0 2.0 
 1.61 80 1123 .10,)
37.0 40.0 3.0 1.2 40 850 .151 ) 60 j) 390 8627 
 .2
 
40.0 42.0 2.0 
 1.51 75 1331 .101 ) ; )
42.0 44.5 2.5 1.6' 64 
 1155 .031 ) 5153
) 391 .06
44.5 47.0 2.5 
 .8 32 583 .02i)

47.0, 50.0 3.0 .7 23 
 372 <01 ) 392 .03
10 7597
so.o, 53.0 3.0 0.0 0 )
53.01 55.0 2.0 e 25 296 .05 65 ) 393 10176 .20
55.0, 57.5 2.5 
 .5 20 282 .21'_ 65 
57.5 58.5 1.0 .4 40 276 
 .53j ) 70 5449
1 ) 394 .36
58.5 60.0 1.5 .7 47 448 .17, ) )

60.0 61.0 1.0 .5; 50 250 .38! ) )'

61.0 623. 1.0 .2 20 99 .40) ) 395 10633 .2062.01 63.5 1.5 1.11 89
7 .37i
 
63.5 64.0 .5 .1 20 25 .30!_) )
64.0 64.5 .5 .3 60 183 .10 ) 13 : )
64.5' 65.0 .5 .1 20 82 .22' ) 1 )

65.0 65.5 .5 



.2 40 99 .14: ) i) 

* ~ i I 



TABLE 20. - Diamond-drill amplin7 dnta. hole 115 (continued)
 

Core -{ Sludge

Drill 1iolcp Recovery I rerent SAldy.|can
 
_ -- |Par-f j&can|
Foots~ep 
 SnmpleJWeight, nfleoFrom lTo Dist. Fete cent' Crams nBcOOFluorite 

65.5 67.0 1.5 
 1.2 80 
 5 8 2 1<0. 0 1 ! ) I) 396 2842 1 0.1167.0 68.0 1.0 .8 8Q 264! .04! ) )
68.0 69.5 
 1.5 .5 33 326' .79j1) 75 )
69.5 70.5 1.0 .7 70 
 336 .251 ) ) 397 3973 .1470.5 72.0 1.5 
 1.0 67 794f .3ld )
72.0 73.0 1.0 .8 80 4983 .291 ) )
73.0 75.0 2.0 1.0 50 7101 .331 ) )
75.0 75.5 .5 .3 
60 200 .451_ ) 398 4282 .1175.5 76.0 .5 1 0.0 0 1 )
76.0 77.0 1.0 0.0 
 0
 
77.0 79.0 2.0 0.0 0
 
79.0 82.0 3.0 .8 27 
 340 .041-) 4 399 3343 ,13
82.0 85.0 3.0 1.2 
 40 466 .01; ) 3
 

- , - _ 
 _ .___ 

C~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
 



TABLE 21. - Dianond-drill Pawmrling data, hole l16 

Hole 116 Hole size: 
Location: Bessie-Maple area, Lost River NX: 10 

valley (fig. 3) BXWL: 80 
Collar elevation: 335 AX: 72 
Bearing: N 15° W Total depth: 162 
Dip: -40 Dates drilled: 8/23-8/25/64
 

Core , Sludge 
Drill Hole Recoverv Asav Percent j Scan 

Footage Per- Scan Sample lWeight, nBeO 
From I To !Dist. Feet cent'Grams nBeOlFluorite No. g,ranms percent 

0.0 16 16.0 1 10 L
 
16.0 18 2 .60 .5 25 190 0.04 ) 3 )400 726 0.03
 
18.0 20.0 2.0 .8 40 445 .03 )
 
20.0 22.0 2.0 .5 25) 606 .01 ) ) 401 6258 .06
 
22.0 25.0 3.0 .7 23), ) )
 
25.0 27.5 2.5 .8 32)j 1465 <01 ) Trace ) 402 6869 .05
 
27.5 30.0 2.5 1.5 60) )
 
30.0 33.0 3.0 .4 13)1 536 <01 ) ) 403 892 .04
 
33.0 37.5 4.5 .5 11) )
 
37.5 40.0 2.5 .5 20 276 .02 ) 6 _
 
40.0 41.0 1.0 .5j 50)1 318 <ol1 ) ) 404 8243 .04
 
41.0 42.5 1.5 .1 67)1 I , ,
 
42.5 44:0 1.5 0.0 0 1 .04
 
44.0 49.0 1 5.0 .8 16 464 1 < 011 ) .S _ 405 9395 .11
 
49.0 51.6 2.6 1.4 54 927 <01 406 10722) .04
 
51.6 55.5 3.9 1.2 31 762 , <1) Trace ) ) .05
 
55.5 60.0 4.5 1.1 25 666 01 407 8547 .04
 
60.0 62.5 2.5 1.2 48) 1872 i .01 ) 5 ) 408 8940 .04
 
62.5 68.0 5.5 1 1.6 29)' ) )
 
68.0 73.0 5.0 .8 16 408 .10 _) 409 4109 .07
 
73.0 80 45.0 1.7 14 3241 .061 ) 13 410 4586 .05
 
78.0 ;82.0 1 4.0 11.7 42 1154 .01 )
 
82.0 86.0 4.0 1.71 42 9741 .01!) 4111 316 .02
 
86.0 90.0 4.0 .8 20 568 <.01 ) 1
 
90.0 192.5 2.5'1 5 20 205 .01 ) ) 412 2944 .04
 
92.5 96.0 3.5 .2 6 1 1 I
4002 

96.0 R00.0 4.0 1.11 28 563 1 .01 ) Trace 413 1312 .02
 
100.0 104.0 4.0 .8 20 391 .03 ) K 414 549 .01
 
104.0 L07.0 3.0 .7! 23) 881 .01 ) 4 ) 416 305 <01
 
107.0 P09.0 2.0 1.11 35) ) )
 
109.0 113.0 4.0 3.4f 85 1804 <.01
 
113.0 L18.0 5.0 2.0! 40 1118 .01
 
118.0 120.0 2.0 .2' 10 112 .37 75
 
120.0 22.0 2.0 0.01 0
 
122.0 24.0 2.0 .4 20 215 .10
 



TABLE 21. - Diamond-drill sampling data, hole 116 (continued), 

ICoure i Sludfje

Drill ITole Rcoverv. 
 Percent 
 ScanFootac:e 
 Scan Samp elWeightI nBIO 

From' To - Dist. 1FeetIcent!Grams nBeQOFluorite ' No. I rrms 1Eprcent 
124.01129.5l 5.5 1 1.7 31. 893 10. 02 
129.5J133.2 2.7 1.7 63 948 f .01 
133.2136.6 4.4 1.7 39 837 .01
 
136.6!140.0 
 3.4 2.4 71 1463 <C01
 
140.0145.0 5.0 3.1 62 739 
 .021
 
145.0;l50.0 5.0 4.31 86 2566 :o1
 
150.0i153.0 3.0 3.0 100 1817 ,01
 
153.0j156.0 3.0 2.6 
 87 1572 1. 01l 
156.0j159.0 
 3.0 2.3 77 1264 <,01!
 
159.0162.0 
 3.0 3.0 100 1787 .011 

&l}
0~~~~~~
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TABLE 22.  Additional chemicnl analyses. Bessie-M'aple area
 

As savy -Dlole Footage Pcrcent 
 , _ OzJton
No. From. To CaF2 Sn | W Pb I Znj Cu Au A8 

114 107.0 
 112.0 71.9 0.14 1Z.005 <Do.02 <0.0l <0.01 Nil 0.12114 112.0 117.0 59.2 .09 c005 16 2.28 .05 Nil .88114 117.0 120.0 42.1 .19 
 -. 005 .05 7.42 .18 Nil 1.48
114 120.0 :122.0 41.1 .41 <005 .05 7.67 .34 Nil 2.30

115 29.0 33.5 32.8 .05 c.005 .22 1.89 .06 Nil 1.00
115 53.0 55.0 60.7 .05 <0505 <.02 (.01 (.01 Nil Nil
115 55.0 57.5 64.0 .02 C 005 402 <.01 4.01 Nil Nil

115 57.5 64.0 70.5 .02 c005 (.02 <.01 <.01 Nil .14
116 109.0 113.0 5.2 .01 .005 (.02 C01 <.01 Nil Nil
 

- 116 113.0 118.0 7.7 .01 <005 .02 C01 4 01 
 Nil Nil

116 122.0 124.0 14.6 .10 <.005 .27 2.17 .07 Nil .22116 124.0 129.5 4.6 .01 <005 (02 .19 <01 Nil Nil

116 129.5 133.2 3.5 .03 <.005 <.02 <.01 <01 Nil Nil
116 133.2 136.6 4.2 .02 <.005 <02 (.01 (01 Nil Nil

116 136.6 140.0 1.8 .03 <.005 
 <.02 <.01 Nil
01 Nil

116 140.0 145.0 12.8 .02 <.005 <02 <.01 401 Nil Nil

116 145.0 150.0 2.8 -0ol <005 <02 <.01 <.01 Nil Nil

116 150.0 153.0 2.3 c,01 <005 <.02 <.01 Nil401 Nil

116 153.0 156.0 1.92 < 01 G.005 <02 .05 <01 
 Nil .14

116 156.0 159.0 2.4 C01 < 005 <02 .03 •01 Nil. Nil

116 159.0 162.0 1.9 .01 <.005 <02 .05 Nil
C01 .10
 

1/ CaF2 - fluorite Zn - zinc
 
Sn - tin 
 Cu - copper

W - tungsten 
 .Au - gold
Pb - lead Ag - silver. 
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Petrographic Analyses 

by 

Walter L. Gnany2/ 

3/ Petrographer, Asrea VIII Mineral Resource Office, Bureau of Mines, 

Juneau, Alaska. 

The principal minerals in diamond-drill core samples were identified 

and the approximate amounts were estimated. Results are in tables 23 and 

24. 
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TABLE 23. - Principal minerals in diamond-drill core samples. 
Camp Creeck doepositl/ 

Mincrals,_percent 
DDH1 Footage , j.illi Mica + 
1to. I-Fromi To CalcitejDiasporeDoloamite FluoriteIGoethiteichloritelPyrits 

101 67.2t 84.4 951 T 2 T 3 

101 i 96.0O106.0| 90 - - 4 I T I 6 1
101 106.0 116.31 851 _ i 1 1 - 14 jT 
101 116.3 123.0 , 80 - I 1 ! - 19 
101o 123.0 130.0 i 0 - - ! - I T 20 
101 l130.0i13S.0 90 - - I 1 3 1 9 1 _ 
101 138.0!141.0 80 1 T ! - 20 j
101 141.0 154.4 801 - 1 T i 19 1 
101 1154.44162.3 80 1 - - 2 1 1 
1OL162.31172.0 75 1 - i - 3 - 22 1 
10 1172.0i182.0 0 - 5 1 5 - 10 

101 1182.0,191.2' T I 1 1 80 1 14 - 5 i 
101 191.2il92.0 T 5 i - 1 55 j - i 40 I 

101 192.0,197.0 25 i T - I T i - 75 t 
101 197.0 203.0 42 T I 20 1 _ , 35 
101 203.0.210.5 65 I _ - 15 -20 

101 210.5 220.5 - 1 70 1 14 i - ILs 
101 ;220.5!225.0 : _ 95 I 1 5 T | 4 
101 j225.0 231.2 15 1 55 26 T 4 
102 15.5 20.5 90 T i - 7 1 - 3 i 

102 22.01 30.01 25 1 - - 15 i - 60 1 
102 30.oi 41.0 5 - - I 75 , 20 f 
102 41.0i 51.0 60 i T i 1 ! 25 1 _ I 14 1 
102 51.01 61.0 75 1 , 20 4 I 1 ! 

102 61.01 71.0 1 - 2 65 1 - 32 i 
102 71.01 76.6 1 301 T 50 15 i 5 T 
103 !1l9.0i123 .o0 84 1 1 - j 15 _- _ 
10 4 1 6 0 13 . 2 1 .0 70 1 1 1 3 23 - I 3 _ 

104 21.0130.0 ! 60i T J 1 .35 1 4 
1.04 30.51 35.0 ! 15 1 _ | T 65 - I 20 
104; 35.0 47.0 I 35 t - ! 40 - T 25 , 
104 47.01 58.7 37 - 2 1 15 1 - 1 
104 58.7i 72.0 25 1 3 1 - 60G j 12 1 
104 72.01 83.0 1 55 1 - - I 30 ! - I 15 1 

104 1 83.01 92.5 1 25 I T - 20 1 I 55 1 

104 ! 92.5!102.0 1 70 T ! _ 15 ! - I 15 

104 i102.01107.0 1 5 1 T I 45 1 _ I 50 L.z 
104 107.01114.5 i 10 I - - 55 1 -3 1 
104 ill4.5!126.0 13 I T I _ 7 ! - 80 
105 !5.01 10.0i 501 3 i T 40 T -7_ 
105 i10.5118.2 8. 270 ! 3 2 15 1 - _10 I 

http:96.0O106.0


TABLE 23. - Principal minerals in diamond-drill core samples 

Camp Creek deposit (continued)Y 

Mineralso . percent 
- Foota e +DDH |Mica 
No. Froml To Calcite Diaspore' Dolonitel Fluorite 'Goethite lhlorite Pyrite 

105- 18.21 28.01 5 25 5 T 51 
105-j- 283.01 41.01 50 1 7 1 5 1 25 - 13 1 

105 1 41.01- 48.51 50 2 1 10 1 0 T ! 3 I 
105 4^2 .5 52.0 75 1 - 20 T L _ 
10-5 52.0 62. n0 0 1. - _; - 1 

105 62.0: 70.04 35 3 I _ 45 T 17 

105 i 70.01 75.0 f 45 10 - ' 35 I T 10 I 
105 1 75.01 84.01 90 i T ! - 1 T9 

105 84.01 93.2. 25 i T I - 65 1 - 10 
l0C5 93.2!104.71 20 I 1 - 60 1 1 18 
105 104.71112.0! 90 T I - 2 1 - 8 I T 
105 12.0122.0I 90 - - 2- 8 1L 
106- 14.01 23.01 70 - - 20 I- 10 1 

106 1 23.01 36.5 55 - - 25 - 20 
106- 36.5 i.42.O0 75 1 - I 5 If _ | 20 | T 
106 1 42.01 52.01 20 - - 55 1 __ [ 25 I 

106 j 52.01 62.01 55 1 - 15 1 - I 30 g 
106 62.01 68.51 45 1 I - 40 i T j 14 t 
106k 6 8 .51 72.0' 75 - 5 10 
106 72.04 77.0! T 2 ; - I 0 T 38 

106 i 77.0i 82.0 65 - - 15 - 20 i 

1(6 82.0 89.71 70 - - 1 - 1515 

106 89.7 98.8! 60 - - 25 - 15 
106' 98.8107.5 75 1 - i 15 I - i 9 
106 107.5-115.0 40 T I - 10 - 50 1 

106 i115.0123.0' 85 T i 10o T 5 

106 i23.0'132.0Q So 1 i - 14 - 5 
106 'L32.0K141.3> 70 - I 15 ! T 15 _ 

106 !141.31147.01 65 - | - 1o t - j 25l. 1 
106 '147.0o157.01 70 T I T i 10 T 20 

107 1 0.0, 14.01 30 T i 35 T 1 35 I F 
I O7 i14.0; 24.OI 55. - T 15 T 30 T 
107 i24.01 32.01 10 - 5 1 DO T 25 F 
107 32.0142.0! 45 - T ! 20 - 35 T 
107 I 42.01 52.0! 35 T I _ 20 i - j 45 T 
107 1 52.01 62.0 30 - 1 -.. 5 T 65 T 

107 1 62.01 72.01 70 1 I 1 20 I T I 9 1 

1(7 1 72. 2. 0 1 _ ! 30 ! 192 

-)7 o2.0 92.0 60 T T 15 T 25 T 
107 1 92.0 102.01 45 1 ' T 40 _ 1 14 T 
107 1102.0?112.01 25 ' 5 - j - l 40 1 - I30 t 

107 j112.0122.0i 45 T 1 25 1 _ 29 T 
107 ! 122.0,132.0' 70 T _ 15 ! T 1 15 _ 
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TABLE 23. - Principal minerals in dinmond-drill core samples.
 

Camp Creek deponit (continued)l/
 

Minral._ercent
 
DDH Footaze 
 j * Mica + 
No. From To !CalcitelDiasporeIDolomiteiFluorite Goethite chlorite 
vhte
 

1071 132.0 
107 142.0 
1071 151.5 

l42.0 
151.51 
162.01 

55 
50 
60 1 

3 
-

£ _ 
-

-

| 

i 

25 
25 
15 

| 
| 
L 

T 
T 
T 

i 
1 
i 

17 
25 
25 

| 

T 
1071 
1071 

162.0 
172.0 

172.0f 
185.0! 

55 
60 -

I I-1 

T 
30 
3 I 

T 
T 

1 14 
37 

i 
T 

T 

1071 186.01 191.01 30 i 4 - 45 T 21_ 
107i 191.0 1198.0i 60 T -- 15 1 T i 25 t
108i 10.0! 20.0' 55 6 F 35 t T I 4 1 -
-lOI 20.0 '30.3" 80 3 , 1 1 7 i- ~ !--9 -- -
108{ 
108! 

30.3 !42.0i 
42.0 , 52.0O 

75 
70 

1 2 
2 

1 
-

1 15 
15 

1 
i 

T 
T i 

7_1 
13 

-
-

1081 
lost 

52.0 
62.0 

62.0t 
72.0? 

85 
60 

I T : 1 
1 

5______ 
2021_20 T I 

9 
17 1

108I 
1081 

108? 

72.0 182.0l 
82.0^ 91.01 

91.0 ! 104.51 
75 
50 

80. 

1 
2 

T 

T 
5 

1 

I 
1 

10 
13 

3 

I7 T 
-

TT 

I1 14 
30 

16 1
1081 104.5i 114.0' 
108? 114.0- 124.0W 
1081 124.0 137.0! ~~~_ _ _ _ _ 

85 
55 

0
8 

i 
1 
1 

1 
2 
T 

j 
|

1 

5 
27 

6 
1 

-
T 
T 

I 

I 

8 
15 
13 

j
!
1 T 

103! 137.0 147.0: 80 T 
_ _ _ 

T 
_ __ 

1 3 
_ _ 

T 
_ 

17 I T 
1031 147.0i 157.0' 75 1 T 15 T 9 T 
1081 157.01 167.01 75 i 1 I T 9 T 1 15 J T 
108 167.0 177.0i 75 T I T 8 T I 17 1 -
1081 177.0 182.5i 45 -_ I T 25 I T 1 30 
1081 182.5 186.0' 
1081186.0 190.0i 
108 190.0 * 210.0! 

18 
30 
36 

1 

. 

2 
-

-

I 
I 
I 

-

- I 
55 
15 
4 

i 
T 
T 
T 

1 

I 

25 
55 
60 

1
_ 

-

109t 20.0 30.0! 85 T7 T 1 15 T 
109) 30.0 40.01 43 I 2 I T I 55 T 
1091 40.0 50.01 70 l T | 15 1 T i 15 T 
109 . 50.0 57.01 50 1 - 34 T I 15 
1091 
109i 
109 

57.0! 
63.0 
72.0 

63.0 -i 
72.0 55 1 
80.01 40 1 

-
1 
2 

- 35 
30 
50 

[ 
I 

T 
T 
T-

I 
! 
I 

20 
14 
8 

1 
1

109 80.01 93.51 70 T J - 15 T I -
109 93.5 103.5J 55 T I - 30 7 i 15 -

109 103.5 113.01 
109 1113.0 i123.01 
109 '123.0r 135.01 

25 
6 

60 
I 

T 
4 
1 

1 
-
-

I 
3 
70 
20 

| T 
I F 
1-19 

1 

I 
4035 
20 -

109 1135.0 !145.01 
109 145.01 149.01 

80 
70 

1 T 
_ 

j -

-

j 8 
5 _ 

T 
T 

1 
I 

12 
25 L -

109 1149.0 :155.01 
109 155.0 157.01 

60 
10 

i T 
- -

15 
L 30 

| F 
F 

25 
60 

j_ 
iT 
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TABLE 23. - Princi al minerals in diamond-drill core samples,
 

Camp Creek deposit (continued)_/
 

DD_ -Footage I Minerals. percent 

DDH FootaToe C + 
__i_._iMica 


Calcite Diaspore DolorniteFluorite Goethite4chlorite 
Pyrite

No. 5roml To 


- 20 T 40__ T
40 -

I 20 TL I 35 I T 
1091 167.0 171.01 45 T 
109_______167.0_ 


f T 23
 
l091 171.01 180.01 75 1 - 2 

3 F I 65 1 
-1091 180.0! 190.0! 3231 

25 1 _ 45 j T 
110! l0.Oj 17.0¶ 30 T I _ 

T
1l0! 17.0' 22.0! 25 1 _ I : 1 ! 74 T

-1101 22.0 25.01 8 } TI - 45 i T 1 
24 TT

110i 25.0i 30.0! 75 7 - 1 1 

* 15 T 14 
1101 30.0' 3G.O' 70 1 1 

. 22 T1 _

110 36.0! 47.0 75 1 

T .
_-

! 3 _- I 6G T
 
1102 47.0'. 57.01 32 
 T

- 1 2 1101 57.0! 62.Oi 65 T 
-- T i 15 - i 60 T 

l101 62.01 72.0' 25 
-
1 T 45 _ 1 19

4101 72.0! 77.0i 35 . 

T
 
- T l 15 t - 1 50 

l1t 77.01 87.0~ 35 

! - ! T 15 -55 T 

110 87.01 92.0 30 

T
80 -15
TT TT 1


110; 92.01 94.0i 5 

T 1 27____

110, 94.0i 97.0i 70 I T - 3 
I 4 TT 21 T 

110i 97.01102.05 75 - T 

- I T 2 1 - 1 18 z
1101 102.0t104.4l 80 


T 1 50 T 
1101 104.4i109.0 45 t 1 . 5 1 

1 55 
1Wlo0.0! 20.0i 36 1 T ! - 9 i T 

.111 20.0, 30.01 16 - - 4 T 80 

35 § 
1111 30.0140.01 33 t 2 ! - 30 T 

F 45 1 T 
lilt 40.0! 45.01 34 1 J - I 20 I 

80 T-_

1111 45.01 55.01 16 ? - I 4 

- - 30 i T 67 1
1iii 55.0i 60.01 3 1 

1 50 T 
1111 60.01 67.5i 30 T -T 

T 55 1
 
1111 67.5i 77.5i 30 L. 2 ! T .1 13 I 

6
15 T 

1l1 77.51 88.0k 20 


T 1 50T 
1li1T 88.01 98.0i 46 T I - I 4 

1 T ! 36 T 
l11l 98.0W103.01 60 --4 1 

I 8 T 132 T 
ill l08.0ih18.0i 60 T 


T _ I 13 J T 1 32 T 
1ll 118.0t1128.01 55 


I T 55

*1111 12°.01133.0i 15 T - 30 

TT 5030 i T ! -_20 L 
Illi 133.0i148.0i 

40 I T j 20 l T 
ll148.01158.0, 40 I T ! T 

|' tj1
40 T 29
30 T ! Tl11l1158.0'168.0i 

T
40 T. ! 35 I T . 

Ill 163.0'178.01 
4.~ T... 

11ll 178.0i135.0 i 42 ! 1 
I 5 TT- |T8

Ill 185.0!190.0! 15 
I 10 I' T 60

111 190.01196.0i 30 
i 40 I T 55 i T-' 
ll I196.0i207.01 5 T 
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TABLE 23. - Principal minerale in dinamond-drill core sanPrles.
 
Camp Cree': detosit (continued)±/
 

Minerals. percont 
DDH Foota'-e . Mica + 

o.- -Froml_ To Calcite_ Diaspor Dolo01nlte Fluorite !Goethite lchlorite Pyrite 

112 	 |___._ 20.01C 60 1 - _ 10 I 30_ | T _
 
112 1 20.0! 29.51 10 I - _ 15 T 1 75
112 i 29.51 35.01 5 | - - 1 25 T i 70 ...
 
111 35.01 45.01 15 1 - - ! 5 i T 80 

11% 45.01 56.01 351 T 1 - 1 10 T 55 1 _
 
112 56.01 66.01 34 ! 1 1 _ 25 I - 1 40 _
112 l66.01 76.01 25 T I - 30 T !45
 
112 176.01 86.01 25 T - 5 T 1 70 1 
112 186.01 96.01 54 _ t - 1 i T 145
 

112 196.01106.01 65 T T 5 V T I 30 _
 
112 ,106.01116.0! 65 T I - t 5 I T 30 ! 
112 i'6.01124.01 140 - - 20 - I 40 
112 1124.0133.01 20 ! - t 20 T 60
 
112 1133.0!144.51 35 i - i - 25 I T I40_
 
112 1144.5i150.01 25 - - 20 1 T I 55 I 

112 1150.04158.01 40 1 - - 15 T i 45 1_
 
112 458.0'170.01 1 - I - 4 T I 95
 
1 1 3 10 .0 i 15.0I 15 ! - 14 1 T 170 

13 15.0324.0i 91 1 ' 20 35 T 135 1. 
113 |24.01 30.01 101 T 5 30 j T | 55 . 
113 130.0i 40.01 40 1 - 15 15 I T I 30 1 
113 140.01 45.51 45 T - 25 T I30 
113 145.5! 52.0I 4s5 ! 1 T 29 - I 25 ! 
113 52.0! 57.01 1 - 70 15 T 114 L _ 
1 1 3 1 5 7 .0 6 5 .01 9 1 - - 1 T | 90 

113 165.0' 75.01 29 i - I 1 T 70 
j113 . 75.0j 85.0! 22 - I 8 I F 70 
j/ 	 Nxumrals - percent 

P - 0.1 - 0.5 percent 
T- less than 0.1 percent. 



77
 

TABLE 24. -Principal-minerals 	in dl'.*.none-drill C
 
E~ole1'31caren
 

atnernls.. mrcont _ - _ 
DDH Foota!be bl1ca 1 + I 
No. Fror.il To Calcitei D-iaspore!Dolo:nitai Fluorite Ichlor t/lul$>c 

11_4. I ool.01 .1 -57 0 So 15 4 T2/_
 
114i 57.01 69.3 i 7 1 1 !90 21_I!-_
 
114 1 69.31 7S.1' - IT) t 3 , 7 I TI -i 
114 1 7S.11 83.4 i _ 5 ' 9 1 5 TZ/ I
 

114 183.4+1 92.0 - T ' 90 I 3 _2 _ TK I
 
114 1 92.0' 97.0 . - i 1 i 56 i 40 3 lTV 

114 ! 97.0;iO7.0 - 1 5 1 25 60 ! 5 tT/ 15

114 1107.0i112.0 - I 20 20T 55 ! 5 _K |t' 
114 1112.01117.0 'i o +2 5 O 
114 11l7.012n.0 : 5 fl15 i 45 !10 i 15.2Y I 
114 '120.0!'122.0 1 3 ! 2 i 55 ! 20 I 2OA/ i _ 
114 .124.0i126.0 " 0 i - I70 !1 	 - z 
114 '126.0i,130.0 - 2 t i 65 i 12 1l~f 1226 
114 '130.0'13f6 0 .i 	 T ! -20 i 9 IL/ i7_ 

114 il 36.0'146.0 - -T T i 8 1 16 1 1_ i 75J 
114 I146.0 ,152.0 . - t T i T 10 i 19 iv lMI t 0 
115 i 16.0! 21.0 . 15, I 2 f 33 45 1 5 1 _ Z i T 
115 i 21.0' 29.0 i 25 1 2 . 5 i 15 1 3 T2,!

115 29.0i 33,5 - I 2 64s 25 1 1 8_l I 
115 t331.51 37,0 _ ! 4 1 65 i31 | T I_ _
 
115 i!37.01 47.0 ! - 2 !7- 30 i 60 ! 8 I 7LK/ TZT 
115 i 47.Oi 50.0 i 1 8SXZ 
115 1 53.01 55,0 t 9 2 1 65 1 20 l !42 
115 1 55.0t 57.5 ! - I 8 T i 65 1 25 !- I J 
Y15 1,57.5[ 64.0 - i 8 1 ^ 70 1 22 t- I
115 1 64.0i 68.0 i - - 1 2 i 13 125 - I60AX 
115 i 68.0 i 75.5 i - i 75 ! 14 T ; 

115 j 79.01 U85.0, 22 ' - i 1 i 4 , 3 TYS 70 -yz 
116 i 16.0! 25.0 1 76 ' - i T i' 3 ! 1 ' ,20 -27 

116 !25.01 37.5 50 i - T ! T I 2 1 I48 
116 137.5 i 42. 5 50 i T 1 6 -T I I - f4602 
116 i 44.01 51.6 33 t t $659Y116 51.6 , 60.0 .15 i T2t i8z 

116 160.01 73.0 1 5 _ T I i - I TLZ I 90 
16 173. 0 85.0 1 5 1 - I 2 t 13 ! - !T2 ! 8023 

116 86.0 1 96.0 1 25 1 - !14 1 1 1 _ TV I0 
116 2 60s04.0 121 3 ' T i TT- 51 

116 i104 .OilO9.0 |10 I _ T 1 4 121 T-27 i6 5.; 
llG 118.0i120.0 1 1 ' ! - s75 J 15 2Z/ i t2 

/Incl~udes zinnmyaldite and kaolin. 
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2/ 	DDII 114, 50.0-57.0, trace pyrite.
 
DDH 114. 78.1-83.4, trace pyrite.
 
DDII 114, 83.4-92.0, trace pyrite.
 
DDH 114, 92.0-97.0, trace pyrite.
 
DDH 114, 97.0-107.0, 5 percent sellaite, trace pyrite.'
 
DDH 114, 107.0-112.0, 15 percent sellaite, 2 percent pyrite, trace
 
arsenopyrite. 
DDH 114, 112.0-117.0, 8 percent sphalerite, 2 percent pyrite, trace 

* 	 chalcopyrite. 
DDEI 114, 117.0-120.0, 15 percent sphalerite, trace arsenopyrite, trace 
chalcopyrite. 

DDI 114, 120.0-122.0, 10 percent sphalerite, 7 percent pyrite, 2 percent 
'stannite, 1 percent arsenopyrite, trace chalcopyrite, trace galena. 
DDH 114, 124.0-126.0, 8 percent sphalerite, 1 percent pyrite. 
DDEI 114, 126.0-130.0, 15 percent unknown, 5 percent sellaite, 1 percent 
pyrite. 

DDI 114, 130.0-136.0, 70 percent shaly material with carbon, 1 percent 
pyrite. 

DDH 114, 136.0-146.0, 75 percent shaly material with carbon, 1 percent 
pyrite. 

DDH 114, 146.0-152.0, 70 percent shaly material with carbon, 1 percent 
pyrite. 
DDR 115, 16.0-21.0, trace goethite, trace esheelite.
 
DDII 115, 21.0-29.0, trace pyrite.
 
DDH 115, 29.0-33.5, 3 percent arsenopyrite, 2 percent pyrite, 2 percent
 
sphalerite, 1 percent -alena, trace chalcopyrite. 

DDH 115, 37.0-47.0, trace pyrite, trace sellaite. 
DDE 115, 47.0-50.0, 80 percent chaly material and/or altered igneous 

rock, 7 pcrcent quartz, 1 percent goethite. 
DDH 115, 53.0-55.0, 2 percent anlkerite, 2 percent sellaite, trace quartz. 
DDH 115, 55.0-57.5, 2 percent ankerite, few sellaite. 
DDH 115, 64.0-68.0, 55 percent shaly material and/or altered igneous rock, 
5 percent quartz. 

* 	 DDH 115, 68.0-75.5, trace pyrite. 
- DDH115, 79.0-$5.0, 70 percent shaly material and/or altered igneous rock, 

- trace pyrite.. 
DDH 116, 16.0-25.0, 20 percent shaly material with carbon. 
DDE 116, 25.0-37.5, 48 percent shaly material with carbon. 
DDH 116, 37.5-42.5, 40 percent shaly material with carbon, trace sellaite. 
DDIE 116, 44.0-51.6, 65 percent s&Ialy material with carbon. 
DD!I 116, 51.6-60.0, 85 percent shaly material with carbon, .trace pyrite. 
DDH 116, 60.0-73.0, 90 percent shaly =mterial with carbon, trace pyrite. 
DDE 116, 73.0-86.0, 80 percent shaly material with csrbon, trace pyrite. 

--- - DDH 116, 86.0-96.0, 60 percent shaly ratcrfal with carbonl, trace pyrite. 
DDII 116, 96.0-104.0, 85 percent shaly material with carbon, trace pyrite. 
DDE 116, 104.0-109.0, 65 percent shaly material with carbon, trace pyrite. 
DDH 116, 118.0-120.0, 7 percent sellaite, 2 percent pyrite. 
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Preliminary Mstnllur!.ical Tests
 

from the Camp
Bulk specimens of representative material were selected 

Creek deosit (table 25). Using the barylometer on individual pieces with, 

out regard to mass, the material in the bulk specimens was sorted into 
four 

The high, mrdium, -andlow grade
grades: High, mediun, low, and reject. 


The high and mediumr grade specitenf were
 
material was analyzed (table 26). 


included in one composite which will be termed the "composite 
oamplG."
 

The low grade material will be referred to hereafter 
as the "i*ow-grade
 

sample."
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TABLE 25. - Approximate beryllium content of bulk specimens, 
Caip Creel deposit 

Weipxr of Ported products, Ad.i-

Sample, Total Grades Saved 

Specimen o. 

199 
Reiet I 1 Hd. 

I 
I I IDw 

3.1 
9-25-1 19.96 1 16.78 3.13 3.18 

9-25-2 24.04 11.87 12.17 1.47 10.70
 

9-25-3 21.90 4.02 17.88 7.19 5.95 4.74 

9-25-4 26.14 3.32 22.82 10.20 6.20 6.42
 

1/ Sorted products: 
Standard sadle 0.11 percent DaO yields 10 counts per minute average. 
Grades: High, over 75 counts per minute; medium, 25 to 75 counts per 
minute; low, 10 to 25 counts per minute; reject, less than 10 counts 
per minute. 



TABLE 26. - Analysec of conposite samlcs prepared for 
Preliminn7r mntallur ical tests_ 

Number_| Description BOO CaO VtOItA1 O SiO F. CaCo! Fe !S

~~~~~~~~~42 
 j 1070<0.
 

Al 12-1 Camp Creek Iligha' 1.09 47.209. 17.4 7.0 31.2' 
 2.0 0.701<0 0 

Al 12-2 Camp Creek lhdium .68 42.4 1.2 20.6 I 9.2 
 27.2 2.5 .76' <.01
 

Al 12-3 Camp Creelk Low .31 j44.0 2.2 13.7 9.4 17.41 32.8 .72j <01 

1/ knalyses made at the Bureau of Xines Salt La;; 
 City lXztallurgy Research
 
Center.
 

g/ Sample Al 12-1 from Camp Creek was submitted for microscopic examination. 
The sample was cruclied to rainus 60 mosh and screened through plus 325
mesh. Only the minus 60 plus 325 mesh :Eracticn wos c;:amincd (70 percent
of the sample by weight). The major mineral icentified u;as fluorite-
about 70-80 percent of the sample by weight. The remainder of the' 
sample consisted of sericite and chrysobcryl. The chrysoberyl occurred
 
as very fine cryptocrystalline grains, as single coarse grains, and as
tabular grains having a sheaf-like structure. Over 70 percent of the
chrysobaryl wa-s locked with ser-icite and/or fluorite at minus 60 plus
325 mesh. This sample of chrysoberyl gave an :;-ray diffraction pattern
identical to th.at of Virgin lt.. chrysobcryl, but it showed a slight
variation in optical properties. The Alackan chrysoberyl also exhibited 
a bright yellow-green fluore3cence. 
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Laboratory Concentration Testa 

by
 

Richard F'avencnA 

4/ Supervisir1Z research e;tractive -metallurgist,Salt LTke City 

_ 3tallurgy R'erearch Center, Thireau of Mireso Salt Lake Citv. Utah. 

Preliminary baneficiation studies have been completed on two beryl

lium ore samples from the Camp Creck area of the Lost Ulver valley, Seward 

Peninsula. The samples were (1) a composite of high- and medium-grade 

BeO ores high in fluorite and low in calcite, and (2) a low-grade ore con

£ining about equal quantities of fluorite and calcite. The following table 

gives the chemical analysis of the high-grade composite and the low-grade 

individual saTnle. 

TMMlLS 27. - Cnhmical analysis, beryllium ore samples 

rII~a 0 CIO CaCO'4 Car 9 F A1201 SiO2 

Composite sample 0.89 44.8 2.3 60.3 29.2 19.0 8.1 

Low-grade sample .31 44.0 32.8 35.7 17.4 13.7 9.4 

Limited microscopic examination of the ores showed that the following 

minerals were present: Chrysoberyl, fluorite, calcite, tourmaline, diaspore, 

and sericite. The chrysoberyl occurs as very fine cryptocrystalline grains, 

as sin-le coarse grains, and as tabular grains having sheaf-like structure. 

A study of the samples, crushed to minus 60 rzsh and sized on 325 mesh, 

showad that over 70 percent of the chrysoboryl in the rainus 60 plus 325 

mesh fraction was locked with sericite and/or fluorite. 
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On the co.-?osita sam-ple, a heavy-liquid separation of a minus 20 plus 

325-mesh fraction was made in TBE (tetrabromoethane, sp. gr. 2.95). The 

sink fraction obtained above was separated by elutriation into heavy and 

light fractions. The following table shows the results of haavy-liquid 

searation and elutriation. Althou-n separated individually, the respec

tive products from various sized fractions were combined for tabulation 

and evaluation. 

Only a slight concentration of the beryllium was obtained by heavy-

liquid separation. However, there was soie concentration of quartz in the 

float fraction produced by sink-float separation. 

t 
-. 1~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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TABLE 28. - Deavy-liquid separation and elutriation 

Weight, Assav, percent 
__ percent BeOO CFz S 2 j A1 0 CaCO 

Minus 20 plus 325 mesh 

TIBEY/ float on 2.95 ap gr 5.02 0.42 12.6 30.7 27.9 8.0TMEA/ sink. clut light 37.37 .90 60.2 7.3 18.4Tir1 sink elut heavy 38.18 .93 60.5 
1.4 

6.4 18.8 . 1.3 

Minus 325 mesh 13.93 1_ .62 65.9_ 6.2 14.7 2.0 

Calculated head 100.0 .83 59.0 7.9 18.3 1.8 

W__eight, Distribution, percent 
percent _ gr T CaF2 S202 1A120332aC 

Mwinus 20 plus 325 mesh i.w
 

TIB-/ float on 2.95 8p pcr | 5.02 
 2.5 1.7 19.5 |7. 22.3z,-l/ sink. elut liSht 37.87 40.7 38.5 34-5 38 . 29.3TBE;I/ sink elut heavry t 38.18 4? 7 39.0 31.2 !39.0 I 2.4 

Mtinus 325 mesh i 18.93 i 14.1 20.8 14.8 1 15.2 I 21.0 

Calculated head 100.0 100.0 100.0 i100.0 I100.0 100.01/ Tetrabromethane, sometimes known as acetylene tetrabromide. 



Laboratory flotation studies were also mzade on the two sa-ples. The 

test samples were stage ground to minus 150 mesh and, subsequently, fro th 

floated by means of the various known beryllium flotation procedures.Zr ; 

the following table are the results obtained and reagents used in flotation 

of the composite sample by ireans of the sulfidc-heat procedure. 

I~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~0 .
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TABLE 29. - Flotation of composite servie by sulfide-hcat Procedure. 

Weighty 
percent BeO. 

AS S ay 
Dercent 

Distribution 
BeOn percent 

Concentrate 
Tailing 

76.4 
23.6 

0.68 
1.28 

63.6' 
36.4_ 

Calculated head 100.0 .82 100.0 

Rea-ent quantities in pounds per ton 

Conditionaing 
and hertinq Conditionint Flotation 

NaF 4.o 
Na2 S 5.0 
Oleic acid 0.18 
Temperature to 490 C 
Minutes 20 2 
-pH . . - 10.1' 

0~~
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The results obtained by this treatment were very poor. 
 Fluorite was
 

concentrated in the froths, but chrysoberyl was not. 
 Microscopic examina

tion of the products showed that the latter was 
 not completely liberated.' 

Other methods of flotation used on the composite samle and the respec.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
tive results were (1) fluoride-Calgon, 60 percent of the beryllium recovered
 

in a concentrate that assayed 1.01 percent BeO; (2) petroleum sulfonate,
 

14 percent of the beryllium recovered in a 1.37 percent BeO concentrate;
 

(3) acid-fluoride, 20 percent recovery at 1.45 percent BeO; and (4) modified
 

fluoride-lignin, 	77 percent of the beryllium at 1.43 percent BeO grade.
 
-:The
low-grade smpe contained 32.8 percent CaCO3, and this quantity 
 -

of calcite present in the sample limited the flotation procedure that could, 

be used on the sample to the fluoride-Calgon and the sulfide-heat procedures. 

Fluoride-Calgon flotation procedure results and reagent consumptions 

are given in the following table. 
 The 	ore was stage ground to minus 150 
 -

mesh 	in preparation for flotation.
 

t . 
:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~I 

0 
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TABLE 30. - Flotation of low-Lrade ore by the fluoride-Calgon procedure 

Weight,., e Assay Distribution 
_percent BeO, percent BeO. percent 

Concentrate 1 32.3 0.30 35.0 
, 

Conccretrcto 2 42.6 .31 47.4 
Tailing 25.1 .19 17.3 

100.0 .29 100.0 

.Reagent quantities in pounds per ton 

Conditioning 1 Concentrate 1 Concentrate 2 

NaP 4.0° 
Calgon 2.25 
Oleic acid 2 
Turpentine 4 2 
Time. minutes 15 2 2
pB 9.6 

. ,~~~.
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Only slight concentration is shown in the results of flotation by the 

fluoride-Calgon procedure. When the sulfide-heat procedure was used, the 

concentrate assayed only 0.25 percent BaO and contained 44 percent of the 

beryllium. 4 

In cuir,.ary, the chrysoberyl ores from the Lost River valley were very 

refractory to heavy-liquid separation, and thne me2thods of beryllium flota

tion tried. TMe large quantities of fluorite and calcite and the intimate 

association of chryboberyl with fluoride and sericite preclude simple con

centration. It appears that extensive test work and possibly combination 

processing by flotation and chemical extraction will be required. Such work 

may be justified if relatively large reserves are available, but probably 

should not be undertaken until such data are available. 

*~~~~ 
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SPCTI=OG:LAiITC ANSLSES 

Seven composite zombles of diamnond-drill core were analyzed spectro

graphically by the U.S. Geological Survey, Branch of Analytical Laboratories, 

Danver, Colorado. '-Scmple descriptions are in table 31; sa.mple analyses are 

in table 32. 

*i:~~~~~~ 

0_ 
/ ~ ~ : 

0~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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TABT-2 31. - iDescription of cznO'tc- Ea-31cg for 
sprectrortr-a:-xc .-- alyses 

us3M. ; Co-rpocite itio, Hole FootaFpe

No. I Sz-ile Name I r-rs per fo I o. i *or To
 

65-1022 Camp Crec Comosite No. 1 1.0 101 132.0 231.2 
1.0 102 22.0 76.6 
i.0 103 119.0 123.0 
1.0 113 15.0 52.0 

65-1023 Camp Creek Co::2pocite No. 2 	 .5 103 10.0 210.0 
.5 105 10.5 104.7 

65-1024 C&a-a Creek Ccramosi-e No. 3 .5 104 21.0 126.0 
~ ~t ~t.5 ili 10.0j 190.0 

Cp No. 5 .. 112 20.0 150.0 

65-1025 Camp Creek Composite 4 Iio. 	 .5 106 14.0 157.0 -- 3 ~ ~ ~~~~~~~~~.514.0' 198.0~ 107 

65-1026 Camp Creek Cormposite No. 5 .	 .5 109 30.0 180.0 
.5 110 10.0 102.0 

65-1027 tBessic-Maple Composite No. 6 1.0 114 50.0 152.0 
1.0 * 115 16.0* 75.5 

65-1028 Bessie-ilple Co, ?osite No. 7 5.0 116 124.0 140.0 
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TABLE 32, - Sc2mituantitativc s1Cctro~r-nhic analvsisl/ 

65-1024 1 65-1025 	 65-1026 . 65-1027 1 65-1028tSM 1"1o. 1 65-1022 65-1023 
65-ASn-16165-t^Sr-11US{;S No. 165-ASa-lo 65-AIn-12 165-ASn-13 165-tSn-14 %65-AS-l5 

L:b. No. D0117301 1)17302 1:117303 D117^04 D117305-. D117306 -D117307 

M 7.0 _M___ ,Aluminu 	 7.0 
O 0.3 	 0S-rs0niC 0O 	 G i t-1O ' 

.003 	 .007 005 .007 ? .002 

.02 .015 
Barium .015 	 .01 

>-ryllium .03 	 .02 .02 _ .05 .0015 

.02 .15 .1 1 .01 i .003R oron .2 .15 
i 0 0 0 0 i .005 . 0Car-ium tO 

II '14 1 MCalcium M ; ___M 

<; - <7 :t1 1 ; - l-1Cc-u~ ' C1 	 :ci 
1 .002 1 .002 

I .C02 , f .005 .003 
.02 .0015 1 .315 .O03 

Ctromlum; 	 .(1315 .003 
Conner .002 .001 .C9'15 

I 5Gallium .001 I 0- .0007 .001 .0007 1 .0007 .00 
.7 .5 1.5 .7Iron .5 .3 .7 


Leaa .02 .002 .00 .007 t .005 1 .03 - .007
 

Lithium ! , . + 1.5
+ 

i.5 1.5 I 	 1.5 ! 5.0 - -_1.5fnesiu.. ! 3,.0 
.05 .07 .2 .015Miansnece .2 ., .07 

Nickel .0(307 ;o5 .0 CI5 ,.0015 .001 I .001 8 .001 

2.0 .	 3.0 1 1 1.5SPotaosiumi 1.5 3.0 2.0 2.0 

i0 0 ___
Scandiu-n 0 0 i .0007 .0007 


Silicon 
 3.0 3.3
 

Silver .0005 .0f,1 t .I^01 0 . 0003 l C
 
Sodiumra 1.0 .7 .7 .7 I 1.0 J .15 1 .1
 

'3.0 

J .05Strontium .03 	 .1 .15 .15 .1 1 .02 
.01 .007 ! 	 .03 .007Tin .015t .C05 .0107 

.05 .05
Titanium .02 i 	 Q2 .05 j .0 1 .03
 

.002 .003 .005 .005 1 .003

Vanadium .003 	 .003 


0 	 .0001Ytterbium 0 	 0 I 0 1_0 

0 .001Yttrium 00 0 	 ! °_° 
Zinc .03 	 i 0 0 ,0 ! O3 .03 

I .002 1 .003 .0015Zirconium .0015 	 .001 C.03 I ,002 

1/ Results are reported in percent to the nearest number in the series 1, 0.7, 

0.5, 0.3, 0.2, 0.15, arnd 0.1, etc.; t-hich represent cpproximnate midpoints 

of group data on ageconetric scale. Tne assigrned group for semiquantitative 

results twill include the c:-antititive value about 30 percent of the time.
 

Sy.mbols used -rC:
 
14 - maJor constituent--grater than 10 percent
 

0 - looked for but not detected 
- not loosked Gor 

C with nu-,,-ber les thcx. nu\mber shaow.a--hCre usual detcctabilities do not 

apply 

+- the preSence of lithiumi obtaincd by the 6-stcp spectrographic method 

ce.nno. 'e further evluated until present techniques- aremodified. 

Following clcl.ents sought but not detected in any sample: P, AU, Bi, Co, 

Ge, 1Hf, -1,Ig, In, La, No', 11b, Pd. Pt, 2.e, Sb, Ta, Te, 7h, TI, Vt and W. 
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