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BERYLLIUM INVESTIGATIONS AT TFfB LOST llIVBIl MINB,
SEWARD PENINSULA, ALASKA

by

Rober~ V. Berryhil1!1 and John J. MUl1igan11

ABSTRACT

Bureau of Mlnes aampllng indicates that beryllium minerals. princi­

pally chrysoberyl. occur associated with fluorite in an extensive &one

5

of altered limestones at the Lost River tin mine, Seward Peninsula, Alalka.

The fluorite-beryllium deposits occur as veins and replacement. along

numerous intersecting faults and fractures and along the wall. of dike••

The templing did not delimit either the horicontal or vertical limit.

of deposition. A SOO-foot by l.OOO-foot area adjacent to Lost River mine

wa. sampled because it contains many accessible altered limestone out- .

crope exposed during previous tin mining operations. The unweighted

average grade of 124 vertical percussion-drill holes S feet deep in this

area i. 0.13 percent BeO. Diamond-drill core ~ample8 of altered lima-

atone from various per10ds of drilling were collected and analyzed; 836

feet of altered limestone core drilled from the surface averages 0.12

percent BeO; 407 feet drilled from the 365 level in the Lost River mine

(365 feet below the main entry) averages 0.13 percent BeO. The few avai1~

able .amples of the Cassiterite Dik~ average 0.07 percent ReO ~hich may

11 Formerly mine examination and exploration engineer. Area VIII Mlneral
Resource Office. Bureau of Mines, Juneau. Alaska.

1:.1 Mine. examination and exploration engineer. Area VIII Mlneral Resource
Office, Bureau of Mines. Juneau, Alaska.

Work on manuscript completed May 1965.



inelude some altered wall rock; the underlying granitic intrusive con­

tains little more than traces of beryllium.
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INTRODUCTION

'!he Bureau of Mines, in cooperation with the U.S. Geological Survey,

i8 investigating the economic potential of beryllium deposits in the

Lost lU.ver area, Seward Peninsula, Alaska (fig. 1). Beryllium never has

been recovered commercially from deposits of the type found in this area.

Therefore, a significant part of the Bureau's work will be metallurgical

research. A necessary preliminary is sufficient sampling to determine if

. the size, grade, and general nature of the deposits warrant the extensive

metallurgical research required to develop workable recovery methods.

This report describes the original reconnaissance sampling which indi­

cated that substantial amounts of beryllium occur in a complexly minerali­

zed zone adjacent to the Lost lU.ver tin mine. Work on this deposit was

stopped when the Geological Sutveydiscovered other beryllium deposits

in the Lost lU.ver valley that were apparently les8 complexly minerali­

zed and higher in grade. The more recently discovered deposits and the

results of metallurgical .tudiea will be described in succeeding report.

as the data becomes available.

")
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LOCATION AND ACCESSIBILITY

Lost River is about 70 miles south of the Arctic Circle and 8S mile.

northwest of Nome, Alaska, near the western extremity of the Seward Penin~

Bula and of the North American continent (fig. 1). nle Lost River tin

mine (latitude 65·31' N, longitude 167°09' W, altitude 300 to 400 feet)

is on Cassiterite Creek, approximately 1 mile upstream from its junction

with Lost River, and 6~ miles due north from the Bering Sea (fig. 2).

A gravel-surfaced road extends from the mine to the beach. Access usually

is by single-engine aircraft, based at Nome, Alaska. Thera are two air­

fields in Lost River valley. a l,200-foot gravel runway near the junction

of Cassiterite Creek with Lost River, and a S,OOO-foot gravel runway near

the beach west of the mouth of Loot River. The latter has been used by

DC-3 Is and equivalent aircraft. It is advisable to check with local pilots

on runway conditions before landing at either field. Heavy freight normally

islanded from barges on the beach near the mouth of Lost River. the dis­

tance by sea from Lost River to Noma i8 approximately 9S statute miles •
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GENERAL GEOLOGY

The Lost River mine haa been described 1n many Geological Survey and

Bureau of Mlnea reports. The most comprehensive descriptio~ is in.Geologi­

cal Survey Bulletin 1129. Geology of Lost River Mine Area, Alaska. by

C. L. Sainsbury. this report wan published in 1964 and can be obtained

from the Superintendent of Documents. U.S. Government Printing Office,

Washington. D. C.
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WORK PERFORMED BY T"UE BUMAU OF MINES

Nature and Extent

Beryllium minerals were identified at the Lost River tin mine in

1942 by Geological Survey geologists working in cooperation with the

Bureau of Mines. nle identification was recorded in the Bureau report

on this project (!i).J.l Subsequently, the similarity between the helvite-
..

Underlined numbers in parentheses refer to items in the bibliography

at the end of this report.

bearing "ribbon rock" from Iron Mountain, New Mexico and the "ribbon rock"

from Tin Creek was noted by R. H. Jahns (1); tests of samples taken by

Knopf (§) on Tin Creel< showed that the Tin Creek ribbon rock contained

beryllium in amounts comparable with the New Mexico ribbon rock. The sig-

Seward Peninsula by spectrographic analyses of samples taken during a series

of tin investigations <it lQ. 11, 16). Reports of beryllium occurrences

in these publications drew attention to the western Seward Peninsula tin

belt as a possible source of beryllium (li). Therefore, in September

1959, a Bureau of Mines 2-man crew obtained samples of surface exposures

at the Lost River mine and some adjacent areas. Sample analyses indicated

that appreciable and possibly valuable amounts of beryllium occ~r at the

Lost River mine.

During the summer of 1960, the U.S. Geological Survey conducted

regional geologic mapping in the Lost River area giving particular at ten­

~ tion to beryllium. This resulted in the discovery of several beryllium
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deposits in the Lost l~ver drainage basin (~. ~. 11>, and delineation

Of geochemical anomalies elsewhere on the Seward Peninsula. A Bureau 2­

man crew spent almost 3 weeks at the Lost River mine in July and August

of 1960. A beryllium detecting field instrument was used to identify

beryllium outcroppings and sample; were obtained from the main haulage

adit, Lost River mine. The year's work resulted in the recognition that

chrysoberyl was an important mineral in the beryllium deposits at the

Lost River mine. Visual guides for identifying Lost River-type beryllium

deposits in place were recognized; this made it practical to search for

other beryllium deposits without carrying cumbersome detecting devices.

In 1961, the Bureau of Mines smopled bedrock exposures at tho Lost

River mine in more detail. A 2-man crew drilled 163 percussion-drill

holes and two vertical d1arr~nd·dri11 holes, and also checked all available

samples from previous operations. Sampling and analytical methods, pro­

cedures, and results are given in detail in the following sections.
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~cryllium Detection and Analyscs

The Portable Beryllium Detection Device

nle bombardment of any naturally occurring beryllium by gamma radi­

ation of sufficient energy will remove a neutron from the 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 s~ort range of neutron travel prevents detec­

tion of beryllium-bearing materials unless they are within 4 few inches

of a detection device.

The component parts of beryllium detection devices are a gamma source

(antimony 124), a detector. and a cOunter. The source emits gamma radi­

ation ~hich 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. Tne count is a measure

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

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

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

(60 days) necessitates daily instrument calibration.
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S~"ple Anulyses Methods

A portable beryllium detector was used during the field investiga­

tion and was also ad~ptcd for use in the laboratory. In the. laboratory

the instrument was mounted in a concrete enclosure. and a rotating pan

mechanism was designed to place s~~ples directly under the source and

detector. The laboratory unit was used to make qualitative. semiquanti­

tative, and quantitative analyses. All analyses were made by comparing

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

Standardized quantitative analytical procedures were developed after con­

sidering factors affecting the measurement of the neutron reaction.

Reliability depends on the maintenance of constant conditions during

the instrument calibration and sample testing. and on the accumulation

of enough neutron counts for statistical accuracy.

Constant temperature was maintained by thermostatically controlled

heating elements placed in the laboratory enclosure. Constant conditions

ware maintained between instrument calibration and assaying by prepar-

ing samples and standards to the same fineness and density in identical

sample containers. Placen~nt and spatial relationships were identical.

Samples and standards were prepared in circular aluminum containers 9.1

cm in diameter by 3.7 em deep containing 425 grams of sample. Occasional

more dense samples were assayed by maintaining constant mass rather than

constant geometry; circular wood spacers were addod to the sample container

and assays were completed with the container inverted.

The accumulation of enough count for statistical accuracy 18 a func­

tion of sample size. instrument efficiency, source strength. and the length
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of the counting period. The sample siZ$ and in~trument efficiency ware

made constant as described. The source strength continually decreased

at a constant rate and therefo:c decreasod the neutron reactions intor­

cepted. To offset this, the counting period was increased which·nulified

the decrease. in total count obtained over a specifio poriod. 'l'ha count­

ing error for any period of radioactive counting is considered to be

double the square root of the total counts divided by the total count

les8 the background count for the counting period. Longer counting periods

become necessary as the grade of the sample decreases, but the time require­

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

fore, When assaying, counting periods were adjusted to obtain 25 percent

theoretical reliability in samples containing 0.10 percent BeO; i.e ••

in a sample containing exactly 0.10 percent BeO, the count would ba suf­

ficiently long to result in an assay accurate Within the limits of 0.075

percent to 0.125 percent.

Twelve samples were chock assayed at Juneau chemically and at the

Bureau of Mines Salt Lake City laboratory with a laboratory beryllium

detector. Results (table 1) generally substantiate the assays made with

the portable beryllium detection device at Jun~au And indicate the range

of fluctuation. Additional chemical checks made at Juneau are tabulated

with other analyses data.



TABLE 1. • Check analyses. nuclcnr beryllium detection
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Sample number

Percussion-drill hole 23
Percussion-drill hole 30
Percussion-drill hole 76
Percussion-drill hole 77
Percussion-drill hole 91
Percussion-drill hole 97
Percussion-drill hole 144
DHEA hole 4. ,0 - 3.5
D}illA hole 8, 8.0 - 12.7
DMEA hole 8. 17.0 - 20.0
DMEA hole 8. 35.0 - 39.8
Diamond-drill hole 2, 3.2 • 6.7

Arithmetical average

Juneau Juneau Salt Lalte
nuclear chemical nuclear
analyses analyses analyses

teO BeO BaO
nercent; percent percent

0.23 0.15 0.20
• 2/~ .19 .19
.73 .78 .77
.39 .42 ' .47
.11 .09 .10
.26 .22 .23
.11 .08 .09
.22 .12 .13
.36 .28 .29
.18 .14 .17
.29 .20 .21
.35 .26 .33

.29 -.24 .27



Surface Samplinh

A mantle of detritus 5 to 10 feet deep that covers most of the bed­

rock prevented systematic sampling of the outcrops in the Lo.st River mine

area. Random expoGures were found where building sites had been leveled

by bulldozers, in old prospect trenches, along the creek'banks, and along

the ridge north of the Cassiterite Dike on the east side of Cassiterite

Creek (fig. 3). Samples and specimens were obtained from such exposures

by chip sampling and by percussion drilling.

18
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Chip Sampling

Continuous chip samples were cut from intensely mineralized zones.

where mineralization appeared to have been less intense, walnut-size chips,

taken at i-foot intel~alsf were composited. Descriptions of specimens

and s~~pleG ,dth analyses data are in table 2; sample locations are shown

on figure 3.
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TABLE 2. - a1io sample descriptions and analyses data

x
X

x
X

x

x
X

x
X
X

X

..

...

..

'..

..

...

..

x

x

x

x

x

x

x

x

..

..

..

..

.....

.13

.07

.10

.25

.07

.07

.26

.12

.16

0.01

-

-
...

..

..

..

..

.14

.12

.12

.37

.08

.21

0.09

17

i BcO j BcO I
Field 1 nuclear ;chemical ,~ Other .t~alyses

Sa..11P 113 engineer's 1 analyses (analyses'1Spec tro- I Peere-
No. I description ! percent! percent ~ graphic tRraphie

i , i iI , ( ,

1 IDike specimen at junction of Cas- \ t

siterite and Ida Boll Dikes. I
2 IDike specimen from trench 35 •• ~ •• !,
3 Dike specimen from trench 12••••• I
4 ISpecimen of slightly altered !

I limestone. I
5 ISpecimen from lost River mine !

I dump. !
6 ISpecimen of altered limestone •••• I
7 Specim~en of l-inch veinlet in a1- I

I
tiez'cd limestone. '

8 Specimen of altered limestone•••• !
9 ! .•••• do••••••••••••••••••••••••••

10 ,Specimen of quartz pod •••••••••••
11 I Specimen of gray-black altered.i ~imestone. .
12 I Ll.monite-stal.ned float •••••••••••
13 II Specimen of green slightly al­

tered limestone.
14 I t-lalnut-size chips of tacti tcI taken at even I-foot intervals

I across 47 feet.
15 !Walnut-si~e chips of teetite

taken at even I-foot intervalsI across 220 feat.
16 16.2-£00t continuous chip B~nplQ

at portal of adit No.3.
4.2-foot continuous chip sample
of ttlctite.

18 Selected specimen at sample 20 •••
19 Selected specimen at s~nple 21•••
20' Walnut~size chips of cac t Lce

taken at even l-foot intervals
, acrosn 48.2 feet

21 /Walnut-oizc chips of tactite
taken at even 1-foot int<n.ovals
across 40.0 fect.

22 Specimen of altered limestone ••••
23 11.0-foot continuous chip sample! in highly altered and wolframite

I -enriched tactite.
I
i

,I
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TLillLE 2. - mlip p.m~nlc clC3criptions and annlyacs data (continuod)

Sample
jNo.

Field
engineer's

description

I BeO DcO i
i nuclear chemica.l IOthp.rAnalyses
knalyscG m1elyscG ~pectro- IPetro:
'porcent percent 'j p.raphic ~ra.phic

24 Walnut-size chips of tactite ta1een
at even 1-foot intervals across
33.0 feet. .

25 II Walnut-size chips of tllctite taken
at even l-foot intervals across

I 2Lr. 5 feet.
26 I Specimen of crecmy-whitc veinlets

! in altered limzstone.
27 I Specimen, altered limestone walls

I of sample 26.
28 I Specimen of creamy-white veinlet

I and altered ~imcntone. .
29 ISelected specamen of tiac t i t.e••••••
30 Specimen of altered limestone •••••
31 i Selected specimen of tactitc ••••••
32 I Specimen of altered limestone •••••
33 Selected specimen of fluorite

I veinlet at sample 36.
34 I Select Dpccimcn of altered lime­

I stone, mostly green fluorite
I ve LnLet ,

3S IWalnut-size chips of tc.ctite taken
I at even l~foot intel~als across
, 159 feet.

36 ! Walnut-size chips of tactito taken,
I at even I-foot interv~ls across
I 118.5 feet.

37 i Chips of fluorit1zed veinlet 1
. foot across at sample 36.

38 Walnut-size chips of tactitc tcltonf
at even l-foot intervals composi-I
ted from 109 feet total s~~ple. 1

39 Chips of fluoritized veinlet 1 ~
foot across at sample 33.

40 Specimen of altered limestone,
mostly green fluorite veinlet.

41 13.6-foot continuous chip sample,
dike.

42 35.2-foot continuous chip ~~uple

of slightly altered limestone.
43 4. I-foot continuous chip sample,

dike.
44 19.6-foot continuous chip sample

of tactito.

0.27

·.06

..

..

.57

.09

.18

.10

.02

.08

.02

.20

I
I

I

i
I
I
I

I

I

I
I
i
I

I

I

I
I

0.22

.06

.46

I
!

.l}l I'

.30

.17

.08 I

.42 !

I
I

.08 I
·1

.13 I
i

I.07 f

I
.09 I
.18

.01

.07

x

...

x

..

..

x

x
..
x

x

...

x
x

x

x

x

x

•

x·

x

x

..

x
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TABLE 2. - Chip G~ple descriptions and analyses data (continucd2

Sample
No. I...

Field
engineer's

dc:sc.ription

.01 .02

.03 .01

.02 X

Trece X

x

x

•

x

x

x
X

x

..

..

x

x

x

•

..

..

.13

.09

.12

.09

.11

.02

.01

.05 X

0.02

..

.20

.13

.11

.13

.01

.03

0.05
i

4sl/ 15.3-foot continuous chip sarr~le in
dike, not Gc.rnpleG. to south con­
tact because of overburden.

46 11. I-foot continuous chip sffiuple
of tactite.

47 !l.J.:::.lnut-sizc chips of cac t Lte taken
!, at even I-foot intervals ~cross

/ 9.0 feet.
48£ ISclected specimen of tuctitc ••••••
49 jWalnut-sizc chips of tactitc taken

i at even I-foot intcl-v.:::.ls across

I
35.7 feet.

50 Walnut-size chips of tactite taken
: at even l-foot intervals across
I 8.l~ fcot; ,,

51 ;Spccimen of slightly altered lime-I stone.
52 do.•........... "•.........•..
53 !~h::'lnut-Dize chips of t.actitc taken

I at even I-foot interv.:::.Is across
! 40.0 feet.

54 IWalnut-size chips of tactite taken
! at even I-foot intervals across
! 3.6 feet.
I.

55 ;Walnut-size chips of tactitc taken
i ut even I-foot intervals ~cross
i 47.Lt feet.

56 !Walnut-size chips of t~ctite taken
i at even I-foot intervals across
I 20.7 feet.

57 iSpecimen of slightly altered lime-
stone from old shal Iow pit.

58 Specimen of slteTed dike (1) rock.
59 Specimen of altered lin~stone•••••
60 Specimen of altered limestone with

mica stl"inGer.
61 Specin~n of sliGhtly altered Cas­

siterite Dike.
62 Specimen of slightly altered Cas­

siterite Dike with green cast.
63 Specimen of slightly altered Cas­

siterite Dike.

1/ Chemical nssay, cesium ~ 0.14 percent.
2/ Chemical assay, c~sium Q 0.11 percent; thallium = 0.05 percent.
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Percussion Drill Sampling

A gasoline-powered percussion drill was used to drill vertical holes

7/8-inch in diameter to an average depth of about 5 feet. ~uttinga from

the percussion-drill holes were recovered in a dust collector made by

placing a canvas tal~ ove~ a No. 2 size galvanized washtub. The holes

were collared to about 1/2-inch depth and a seal made from rubber tubing

was placed over the collar. The tub and its dust confining tarp (with

holes cut in the cente~ of the tub bottom and tarp) were placed over

the collared hole and the drill steel inserted through the tarp and tub;

almost 100 percent of the cuttings were recovered. Sample locations are

in figure 4; analyses data are in table 3.

All but one of the percussion-drill holes that contained 0.1 per-

~ cent BeO or more occur in an area measuring 1.000 fact from north to south

and 500 feet from east to west (fig. 4). TI1e mathematical average grade

of all holes (124) within this area is 0.13 percent BeO (table 3). Although

this is not a sufficiently reliable figure on which to base a firm e$ti~

mate of the ore reserves. it probably is indicative of the average grade

of the fluoritized limestone.
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hole

LEGEND

?";fc;;ssion -drill hole
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o 100 ?OOlCl 400 500
ES""'.:::'';;; =-==:-;".~~ ..: ~==-'""e= aWl

Scale. feet

·71

E 5000

,58

Trench i2 0

1\ I

'2
i i

FIGURE 4.- Pe r c uss ronv dr i l l r- hole Locations, Lost Jar Mine.



.11

.28

.15

.12

.04

.31

.19

.18

.11

.03

.11

.21

.23

.13

.26

.21

.20

.15

.14

.06

.10

.18

.19

.09

.08

.19

.12

.07

.10

0.09
.05
.09
.08
.02
.02
.03
.03
.04
.02
.04
1/

I Percent

I
BcO

nuclear
.analyses

I
5.7 I

I
!
I
I
r

I
I
(

I,
I
f

I
I
I
I
I
\

5.5
4.9
5.5
5.5

5.6
5.5
5.4
5.5
5.5
5.6
5.6
5.5

5.5
5.0
5.4
2.9
5.5
5.5
5.5
5.7 .
5.5 !
5.5
3.01.
5.5 I

5.5 I
I

I
i
i
J

I
I
I
!

,
i
! Depth
I in
. £(;8 t

151

.07

.05

.02

.05
• Ol~
.05
.01
.01

.03

0.03
.03
.02
.03

Percent
DeO

nuclear

5.5

5.5

5.6
5.6

L~. 3
5. L>
2.8
5 .l~

5.6

2.9

5.5

Depth
in

I ...~; i ;.. I I

',Samples outaidc ~~c area cyer~gLns 0.1 percent BcD

1

' .1:

1

i II56 2..2 0.03 i
I57 5.6 ,II 152 5.5

I
'i 58 5.L~!' ~02 :j 153 5.3
I I i,.I. 154,i 59 5. 5 i 1..1 5. 5

I
ii 60 5.L~ I' .06 ,. 155, 5.2

,I 66~ ~'91! .04 \1 156 I 4 7
II <- -.:'. I .03 ill 153 .I

i

3
5:. 21i.I 63 5.3 .03 159

II ~97 5.5 .07 II 160 £>. 7
,,'" 5.0 .16 "I 161 I 5.7
!i 90 5.6 .03 Ii 162 I 3.5
Ii 11~·9 i 3.~! .03 'i

l
163! 5.8

:I ...0 j 5. J I .08 I
the! area averaging!over 0.1 percent Bco£/

! i I' :I 39 I 5.5 I .11 ! 81 i 5.5
I 4,0 f 5.7 '1 .03 82 I 5.6
I 41 I 6 4 I 7I! 1 3.' I .2 ' 83 \ 5.

II 42 1 5.L, i .07 ,; .84"1 4.8

1

1,1 43 j 5 •5 I •08 ,~ 8 E:; I
l.;-lr 5.6 .04 .: 86 1
'1\ I

1,1, 45 5.6 .14 '! 87 I
l}6 5.5 .09, 88 !

Ii 47 5.5 .10 ;. 91
II :1, 1;·3 2.7 .09 :) 92
'I 'i

1\ ",9 5 • 6 • 10 i.i). 93
II 50 5.6 .11~ :i 94

I
II 51 5 • .5 • 10 :, 95

1 ~; ;:~ :g~ ~; ~~ 1\

1i ~ I

'j 66 1.3 .12 :'. 98 I
II .60 5.2 .IL} ! 99 !

II ~~ ~:~ :g~ i,t i~~ I
it 71 5.3 .14 102 I
!\ 72 5.6 .09 ~! 103 'I'

It ;~ ;:~ :i~ I! i~; I
II 75 5•.5 .06 \i 106
If 76 5.6 .73 Ii 107
I' 77 5.6 .39 \. 103
:: 78 5.6 .23 II 109
F 79 5.5 .10 II 110
~l 80., 5.2 .14 I: III
i Iin Ij
i I
\'

1
2
3
L~

5
6

13
15
19
52
53
54
55

,
':Samplcs within

7 1 2.5 .07
8 I 5.6 .10
9 1 5. L> .r;

10 j 5.5 .03
11 1 5.4 .05
12 I 3.0 .13
14 5.5 .09
16./ 5.6 .11
17 1 5.8 .12
18 4.3 .20
20 5.3 .16
21 5.5 .12
22 5.5 .10
23 5.6 .23
24 2.9 .11
25 3.6 .08
26 5.6 .15
27 5.4 .11
28 5.7 .16
29 5.5 .21
30 5.3 .24
31 4.2 .09
32 5.5 .12
33 5.6 .19
34 5.6 .24
35 5.6 .19
36 3.0 .31
37 5.5 .15
38 5.6 .13

I II I I Percent.'

I
,I II Depth I Delo ;1

1
1

II in I nue car !I

HoLe I fcc~t ant-lyses Ii 1:010: feet :.acr1.1ysc8 :.1 Ho l e
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'l'ADLE 3. - l':;i.'cupr:i.on-o.rill hole scmnlc dc.tn (contin.uedl

Percent
BeO

nuclear
iI;l.na!YS$l§

I 0.09
.15
.12
.10
.13
.13
.03
.11

5.2
5.5
3.0
4.5
3.5
5.5
5.5
5.0

Depth
.in

feet

o.oz
.16
.10
.03
.38
.07
.13
.05

., I':I l:'c::ccnt

I, DcO Ii
I'

i nuclear II
1:171(1)'[32$ ii

123 5.5
12.9 5.5
130 5.5
131 5.!~

132 5.5

I
1.25 5.4
126 5.6
127 5~5

IDepth
i in

Foln i feet

.05

BcO
nucLccz­

Gn£tl~rRC~;":,~ jl

5.5 0.03
5.5 ."• LL.

3.8 .09
5. t:~ .10
5.5 .ot;.
5.1 .ot}
5.5 .06

1~.·2

113
114
115
116
117
118
119 5.1.10
120 ( 5.5 ! .06 1': 1':;'3 i s.« .04

II
1L,5 5.5 .07i i, i

121 , 5.4 l .06 " 131. \ 5.6 .11 1L~6 5.7 .09, !:I

l;
;

122 j 5. L~_ ! .03 135 i r" ,.... .12 I 1&,7 5.5 .10
I

..;.U

123 ! 5.5 ~ .08 ;~ 136 i 5.5 .17 148 5 ~. .10
I (;

.:)

124 I 5.5 .19 Ii

!~j I ;1
;

"
, ..

IDepth
I in

11010 1 L,," t

11 Nil.
lJ Average grade of the 124 holee in the area outlined (500 feet wide and

1,000 feet long, figure 4) = 0.13 percent BeO.
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Dia~ond Drilling

Two vertical diamond-drill holes totaling 305.6 feet of EX- and

Sro-sb~ hole were (h:iUed with a light, portable "packeack-zypc" drill.

The total COl."O recovery \7;::0 235.7 feot; 11.0 sludge was recovered. The

cores were csoaycd for tin and bcrylliwn. Drilling cats and analyses

results arc in tables 4 cnd 5. lwle locations arc show~ on figure 3.

The w'eighted avexage grade of hole 1 was 206.6 feet of 0.13 pexcent;

BeO; the weighted avexage grade of hole 2 't'las 95.8 :Ecet of 0.09 percent

BcO. ~LC analyscs were \7eightcd according to the length represented with­

out regard to core recovery.
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Lccation: L:.....e , (·368
Elevation of collar:
Depth: 206.6 feet
Bearing: 0°
Inclin~tion: 90 0

1'1. Dcp. L.621 E
216 £cct

Date begun: July 27, 1961
Lute fiuished: August 9, 1961
Core sizes: SPO to 7.2 feet

E~: to 174.1 feet
sr~ to 206.6 fect

:~O i
FootUf'C. Co:ro 3D, nuclea:;; ,,

Diz~i recovery pel:" anaIyaes ,! Project enSinecr's
Fzo:n To

I
1)"''''~'''n ... lf; log descriptiont.ancrs p{~rCc.~1.t C8:,1t t \._- (..~". II t,...... _ : and

0.0 I ,
6.2 6.2 i 86 0.16 0.13 0 to 10.5 feet, dark gray me ta..'T!or·
9.8 3.6 ! 97 . ~ .11 phocc:d' limestone ';'lith fluorite6.2 , .10 green

I i9.81 14.9 5.1 100 F .21 and occ<::'.sional ,·,hite silicateI · :.;I I stringers fo11m'18 : 7-inch fluo-I ! as
I, rite-sLUcD-to stringer at 4.7 feetj,, i 5-inch 5.7 feet; I-inch, sama at

I i same at 6.0 feet; 6-inch same '(-lith,,
If ~ tr~cc of pyrite a.t 7.2 feet; 2-inchi ,

t j G~11118 ,-lith truce of pyrite at 9.8,
l.

fc~t.5

14.9 I 19.7 4·.8 100 .07 P lO.5 to L~O. 0 feet, gray metamorphosed
r

• ..Je 19.7 24.5 4.8 100 .lL~ ')0 limestone Hith occasional randomlyr ....0

24.5 I 27.7 3.2 97 .07 .11 OrLCl1.tca Gl"een fluo'dte and white!27.7 32.5 Lt·. 8 100 on .08 silicate s t:'il1gcrs ; white silicates
• ;.!

32.5 , 37.6 5.1 100 • Ol~ .29 more common thun at top of hole. 1-I37.6 142.5 4·.9 100 .06 .11 inch Sreen fluorite-silicate string-
t

.." ,~.. 27.8 feet; l-inch Game at 28.8I (n: u.,"

I
feet.

42.5 L~7 .4 L~. 9 96 .lO .13 I~·O. 0 to 50.0 feet, dark gray metamor-
47.4 52.4 5.0 100 .22 .14 phosed limestone with fluorite-sili-

t cate stringers CO,1m1011) fev1 white
~
I oilicutc strin3crs and few sulfidesI

! ac socLaucd ~'7i tIl £luorite-nilicates.
\ 3-inc11 fluorite~silicate stringer at

! !10.0 fect; I-inch oame at 41.3 feet;

1
2-inch seme at 43.7 feet; 2-inch

I

I I
SD.~4~10 at 45.0 feet; 3-inch same at

! ":·5.5 feet; 7-inch Sm11o.~ a t 48.5 feet.
52.1. I 55.6 3.2 96 .07 .11 50.0 to 71.5 feet, light meta-I gray
55.6 ~ 60.6 ·i 5.0 100 .21 .15 mo:.-:phoced limestone "t';ith white sili...1.

60.6 i 65.7 5.1 98 .oz .10 coate stringerc to l/"~-inch mor~ com-
~

65.7 i 70.7 5.0 100 .03 .09 mon, traces of pyrite. 2-inch fluo-
70.7 ! 77.5 6.8 82 .19 •~O rite-~11icctc stringe:: at 59.5 feet •i
77.5 182.5 5.0 100 .19 .13 71.5 to 20.0 feet) gl";;~Y met.smorphcsed

e
,l limestone "t'1ith occa.sion.;).l :fluorite-~.
! silicate stringers, few '("hite!
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I
I

I
!

. 82.51 87.7
87.7 I 92.5
92.5! 97.5
97.5 \100.1

100.1 :104.7
104.7 il08.1
108.11113.0

i
I

!
113.0 !118 .1
118.11125.1
125.1 !130.1
130.1 i13",·.6
13t~. 6 137.7

137.7 142.1
1l~2.1, 14/+.7:
14t~. 71M3. 9
1t:.o .9 15/;. 1
15L~.1 159.1
159.1 16L~.0
is«,o 169.1:
169.1 17L~.1:

17L}. 1 131. 9
181.9 137.5
137.519u.l'
196.1201.4,
201.4 206.6

5.2
L;..8

5.0
2.6
l:-.6
3. L~

[.,.9

5.1
7.0
5.0
·4.5
3.1

L:,J,
2.6
~·.2

5.2
5.0
Lt . 9
5.1
5.0
7.8
5.6
3.6
5.3
5.2

90

100
87
97
93

93
97

100
85
63

96
92
6ll.
93

100
100
93

1.00
100

100
96
96

0.0t.;.
.06
.0..';.

.03

.02

.04·

.02

.06

.02
co• v

.03

.07

.05

.03

.03

.02

.03

.02

.02

.02 ,

.02 I,

.01

.02

,!"", .. ~ ~.... : ,'"••-.- " ...
l...__'',... ..~._"._

c.liulyces; ,
l)erc::;·tlt.t 7

0.23
.30
.13
.08
.10
.06
.01

.07

.06

.08

.13

.07

.10

.OL,

.13

.03

.08

.12

.05

.10

.10

.13

.17

.05

.16

?roject engineer's
lOf ~nd description

ctrinsers. 4-inch £luoritc-siliceta
ci:t'i;-;.;': at 71.5 ieet (,:,:rith trace of
pyrite); a-inch S~~e at 72.8 feet;
lO-inch same at 75.0 feet; 2-inch
St1.c,1Z ;:,t 77.3 feet; 4-inch same at
79.0 feet; 3-inch s~~c at 80.0 feet.

eo.o to 107.5 fcet~ light gray meta­
morphosed lirr£stone with occasional
fluo~itc-cilicateand ~nlite sili­
ca-te stringers.

107.5 to 111.0 feet, d~rk gray meta­
rsozphoced limestone ,:vith many 1/8­
to 1/l~-inch r<:ll1.dornly oriented fluo­
rite-silic~tc stringers.

111.0 to 135.0 feet t light gray meta­
norphosed limestone oecc-sionally
with 8. blue cc:::t:; I-inch fluorite­
silicate st~inger at 121.0 feet; 1­
:i.ach dlite silicate stringer at
129.0 feet; I-inch fluorite-si1i­
ec.te stringer at 132.5 feet.

135.0 to 206.6 feet. light gray lime­
ctonc with occasional fluorite-sili­
cczc strinser and fClJ-:r 'Ylhite sili­
cate striuscrs. 2-inch bc.ndcd green
~nd white vcinlet at 145.8 feet; 2­
inch fluorite-silicate veinlet at
155.0 feet; I-inch s~ne at 163.5
fact; 4-inch ~aillS ~t 172.6 feet. No
:i.ron ox Lde observed in core. No
r~diocctivity. Occasional fluorco­
CCi1t speck of powellite <''.l1(1/or schee­
lite detected throughout length of
core.

1/ Total foot~3c nS8~ye~O to 206.6 a 206.6 feet
Weighted average srcdz = 0.13 percent BoO.



29

l'<~ic.ntio11: La t , 1;-215
Elevation of coller:
Depth: 96.9 feet
BC~:l:dnG: 0 0

Inclinution: 90°

l~J ::':cr>. !:·$59 E
') ::: ') .t","" ,,"\~..
&-...,..;... L"""'- .....

D~te. beGun: Septc~bcr 1. 1961
finished: Scptcr.:k:r 6. 1961
sizec: Sf0 to 9C.9 feet

\
1.3' 77 • L;4· 0'"• 41

I

t}.0 1 et .09 zJ•.,

7.01 S7 .0Li- .06

I--l0tQr.°IDiO_ i
F " i ffl. ,·- .... -, ...1 rv r: 1r om i 10 , c, c.•..._~_e

I ! j

0.0 ILl! 1.1;
1. 1 i 3 •2 i 2. Ii
3.21 6.7( 3.51

C.7 l 10.7 f ll-. 01
10.7 I 12.7; 2.0)
12. 7 Ii 1G. 2 ! 3.5

1

16 ...') '1 10 f·; 'J 0"
-~.Vi oJ.:

19.8 'II 22.7 i 2.9:
22.7 j 26 . 9 1' Ll,.~~j
26.9 i 23.8! 1.91
23.8 I 31.l~ i 2.61
31.4! 36.8! ;:J.t'l

i,

36.8 43.5 \ 6.7\,
!
I

!

93 .09
9t, .07
91 .02

.C5 ·10
r.'l r-r-;

• V.i. .v:/
.03 or:

• v
~ ! 1 r'"
2,1 ·s.;»

r-()·Uv ·..:....'...
.02 .02
.02 .03
.07 ·11

than

Project engineer's
lo~ and description

22.7 to 35.3 fcct~ s~nc cs above. but
l:L~acstone d[trker g.:ay. a fcv] morc
fluo:,itc-silicQtc strinGcrs. 1/4-inch
iron-s t a i.ncd vug at 36.5 feet. Ye l.Low
-::;;:;:::,incC: limeD tone 'tvi th sma 11 1imoni te
sec:.;,,:; 35.8 to 36.3 feet.

36.8 to 43.5 £cct, vuggy iron-oxide­
stained limestone. Some crystalline
c~lcitc. Tr2CCS of pyrite and cas­
sii:crite at 36.8 to 37.0 feet.

L:3.5 to ,;',5.0 feet, vum:;y, altered limo­
c·:.~'ne uith truce of pyritc, vlolfrumita
(?) u~d c~szlterite.

45.0 to 47.5 feet, iron-oxidc-stained
'::~~J.d cc ..:::~~cd metcmorphoaed limestone
\,~,i. tIl ~C.\'1 sulfiG-cc.

z./

.GD

47.5 to ~S.8 feet, soft, altered iron­
o:::i.<1e-stcir:cd liIr:cs\;one "lith traces
of G~il£idcs.

43.3 to 52.3 feet, Gcme as above with
pyrite> c.:,ccitcrite(?) and vlolframite
( '1 \

OJ I •

52.3 to 54.0 £2Gt. less iron-oxide
stc.ining and lesa pyrite. No cassit-
el"i~G observed.

.06 54.0 to 95.9 feet, eray metamorphosed
•02 lir.:~:J tone: 'HUh gxay and green fluo-
.23 ritic siliccte stringers randomly

'}..I

-e .'~

.1",;

'2/

!il

!J:./

0.1_0

75

19

o
57
D6
G8

lOCi
10D
86

100

100

Core
recovery

DO j~CC·l.i. t

4.0i

7.0.
10.3:
5.8:

!
1

1
47.5 i

i
I
I

\
!
!
I ~

l 43.8!
I
I
: f
152 I,) II .0 \
! 1
j
i
i 59.8

I
!66.8
!77.1
: 82.9
!
I
i
I,
1
I
!
I

47.5

48.8

52.8

59.3

e 66.8
77 .1
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i,

C:1~ \ ·[ri":cl:'::::·~rf

~~~~ ,~~~~~~,;,:?','~i~~) i

cc,·~c '
i

recovery:

0.0:'2
.03

O.. C8
.16

rroject cn~inccrlo

1()~ "nd (1c,,,:c;:iption

(~~lo~t~d; l-i~lcl'l fluo~itc-~i11cQtc

ct:::~rlL~Cr a t 0).7 feet; 2-:~~:::~cll vl11ite
~ili~~tc st~in0cr at 79.3 feet; 1/2­
:i.e'.d. ~i:litC silicate st:d.nccr at 92.4
i:"c..c t .

.--.-..;..--
1/ ':otal fc{)·:':c..~;.s. cc.::o.yQd, 0.0 to 0G.') ~~ <';'j.3 rcc:..t

Y':cizt~t:cC: [l\r~l:-Zl.S(; gr~dc ::.;: O.OJ f.icrCCLl.~ DeC'.
?:J
3/
"Ed

No ucs~y.
~ ... ....,~~
....... '-;.t..."-i.

Compocitc camp Ic f"'I.,~ ()
.Jo.:;,;, to L:7.5, S.'l- 0.20 po::ccnt; lm3 =0.14 percent.
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3) J ( 11)) .was rccov-

The core that:

menta of the c~i3in~1 10S8 dC3C~ibo the cOke ~hdt v7~3 ~ocovercd. Cora

logs and bcryllitrrn ~n~lysc=

Ol1 figure

,"')~._......-.... in Q
v • 1:o1e3 m:c shewn
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Location:l! L::.t. L:63i)~ Dop. 1.,·734
Elevation of coll~~: 239 fcet
Depth: 51G feet
L2~~1: ir~s : rr 7;"',0 S
!~clin~tio~: -40 0

I:c.tc bosun: J'~~ly 30;t 1944
D.::LtCi f::'::;.i~hcd: AugulJ t 7, 1944
Core Oi~CB: DX to 13 feet

J.'lX:':o 79 feet
:~}: to 518 feet

!

47.0 53.0 i 6.0 73 .02
53.0 ! 53.0 5.0 100 .02
53.0 63.0 5.0 reo .~. ""1

.UJ

63.0 69.0 6.0 97 .08
69.0 79.0 10.0 91 r- !, • vc.;·
79.0 "130.0 5~ 0- 0 1:.::,/.... v

130.0 l!,2.0 '!? n. ... .11-,-_.u L:·V

0.0 73
4.0 67
i,.O 67

10.0 75
10.0 66

37.0
!

42.0 5.0 lCOf

{;·2.0
t

Lt7 . 0 5.0 100,
!

0.02
.01.:·

':./
!;;j

~~Oj2~t cnGincc~'s

le):'l: and dcscr5.J)tj~on

o '::G 31.0 fcc t , Zroy lim8G ;;011e v1ith minor
fluorite and silic~tc ec~ns.

31.0 to 36.0 feet, light brown it"on­
o:x1..(~C;;-:';·r.:~~iJ.:1C:l lili.1cfjtOl1C breccia.

36.8 to 36.5 fect) liGht Z~cy lim2stone.
3S.5<:0 1;.:;;.0 fect. Dl:"ovm-st<:incd green
flucritc-silic~tG b=ecci~.

/;·3.0 to 1.;1;·.0 ::::c",==, gray limestone l'1ith
~i~or g~ccn zt~ingcr8. br~cciated.

!iL~.0:::0 L;·5. (; feet, brecciated green fluo­
ritc-Dilic~tc strinscr.

1.:5.0 to C2. 0 fcc t , r;:i:D.y limeD tone t.11.th
t:1i.noi;.· grcc.rl 8C.:::.QS and creer! si lieate
8tl:":n~2l:"S CD follows: 6-inch at 58 feet;
12-j.i.1ch o:dd:l.::::cd :::.1: 63 fcct;6-inch at
G5 ~C2t; 12-inch at 67.5 feet; 8-inch at

1~0.0 to 131.0 ~cet, bro,;n-stained green
~ li~~+~',.,~~sto::c CC-(1t(~C.'t: rock ,"Ii th garne t: ~

£l'Gc:;;~ 'l:c:) ~::'l1(1 cb.lori. t c ,

166.0 172.0
I ~ ,~, 0r:"

~). u u-'

~
172.0 178.0 6.0 r-:,~

0.:)

173.0 tss.o 6.0 r. e:,
VJ

142.0 154.0 12.0

154.0166.0 12.0

, ..
'-;·0

63

.10

.11

.23

.03

.20

131.0 ;:0.1/:·1.0 :teet, brmm.-st.::ined a.L..
tc~cd l(colinized fcldc?~~ porphyry,
bl.:~;.(:l~ ox i dc Dt~;,.i:'1S, sparcc \<;/olfrarnitc(?)
..,1..: ph::; 0 ...· rd.;'lt::: t:·Oo ang l.c ",ith hole.

lL:·l~O -::0 1!;·8.0 f ce t , gray £luoritizcd
lim2stonc. C~Y3t&11inc calcite stringer

l!;·(j.C to 157.0 fcct, brown o:ddc-steincc t

pG::OUS ~ c rumb l y , lc.ao Hru.zcd feldD~~<"::­

(L~1::c~ \·;itb. fluc::citc, \}o]~fran~itc, c;:i,icitc)
'01(1.~:;: G}::Ldc coaz Ings ,

1~7.0 to 258.0 foet, 6 inches of fluori­
tizcd coat~ct ~ock, rest is gray, crys·
t2Iliuc li~cstouc with green fluorite



6. -
.' ., ".

.:.,... , '.:,._"""L..';::L J.

i i, .
18!~.GI 1')0.0 G.O .-, '":,-, I",.~ ....) v ·.. oJ

isc.o: - ,"\ /" .0 6.0: .....r, .oel.'" \) uO, ,
196.0: .7.02.0' 6 .0 n

U:.J ·41..~

202.0 ....,r' C", 6.0 i~ '~", ...........~jv. u 'J oJ ·._.J

203 .0 213.0 r- .0 l.i,J,..) ~ 1.> ·.i.. ..l.

213. 0 r;'; ':-:' .0 ,I'". G 'J :;
r;

I ..•• _J v. ·...
219 .0 225.C ;

0 (", -: 23(;'1. ,,",,''0) ·225.0 230. (, 5.0 C. .~ ')':':/V ·_.oJ

230 .0: 236.0 6.0 GC; ·:.0
,)?C- .0 : 2/.-1.0 :J .0 S'L;. .l ~)._-.Jv ·2/;,1.0; 251.0' 10.0 lJlJ

r~ v'",·-,-
251.0 256.0 e: 0 120 .."" r

:J. ·L.i..;-,

256.0 261.0 ..
5.0 73 r, .'''\·.;,;,;,.,,;

:~ojcct engineer's

~:; t::i:;'-~~~I';::"-G ~_ -:~ f;.:<l.l':"":Jc: 1/2-irlch. t l71 t.ll. wolf­
r2~itc Gt 160.5 Zc~~t; with pyrite and
\B:~~r2~:Ltc(?) ~t l64.5 to 166 fect; 8-inch
2t l75 ~cct; 12-i~ch at 176 ~80t; 24-inch
at lei feet; G-iuch at 134 feet; la-inch
~-Jit:·~ ~):/:..--itc ;~t :;"(~9 teet; lirneston~ is
C0L::'f~c.:ly crystclU.l....e frO~11 134 to 203 feet;
6-i~ch dt 253 feet.

2'::~.G I.:') 258.5 fcc t , :Eltlorite ml.ca stringer
uJ.t~-. c,~:G8itc't·itc('()) 2rccn stain on white

201.0 267.0
267.0,273.0
273.0 279.0
279.0 285.0
2:25.0 292.0
292.0 2:;0.0
298.0" 30/:.•0
304.0 310.0
310.0 !.~02.0

L:·02.0 408.0
4·03. 0 trl!~. 0
L:.1/;..O 4.19.0
419.0 425.0:
!:25.0 1}30.0
L,30.0 L,,36.0
436.0 LIL~2.0

l:.t~:·2 • a l(l~7 .. 0
cA7.0 453.0
!:·53.0 Ll,se. 0
453.0 /;.63.0
L,.63.0 L}6H.O
/,68. a 473.0 i

L,73.0 /;·70.0 :
l;. ) • 0 ':35. 0
435.0 L,90.0
4S0.0 /;.95.0

6. o
6.0,
6.C
6.0

r (~...,
G.C
6.0:
6.0

92.0.
6.0:
G.O:
5.0
6.0
r- r·.,.t.v

6.0:
6.0
5.0:
6.0
5.0
5.0
5.0
5.0
6.0
6.0
5.0
5.C

81,0
71

.. ( ...,r ....
LvJ

reo
.., I.
I I.,,"

100
ICO
85
85

.08
'r r ~

• ,/".....1

•CSt
.ID

r I·\../' ...

.e5
• ..L..L

i::./
.n

.C1

.25

I~' ---

• \~:J

.12

.07

.06

.C6

.07

.GG

.07

258.5 to 260.0 feet) ~111ite fluorite.
2CO.0 to 310.0 feet and 402.0 to 518.0 feet

;:,:::::,y cry;;:;t"..ll:. .:.2. :Lim,,,;::tonc "lith m:L1or
:-'::::"CCI1 [~~l"i.rl::;(~7.::S -:':8 [0110\":'[;: 2·,~ .~~1..2t

266.5 feet; 12-inch at 302 fect; 6-inch at
3C;S fect; 2-inch et 402 fcet; 2-inch at
I;·e l:. :c,(:t; 6-ir:,c.:l ;J.~ /;,07 feet; 6 Lnchcs
aand .:-~t (·19 feet; 2.-incll ...c L}59.5 feet;
lL;·-inch at; t,(Jl ::;;::;ct 'lith pyrite and wolf"
;~~~:~~~l:~tC; 6-i!iCb. ~t. L;·9i1 feet; 6-incll at
502.5 £cc~; 12~iuch ~t 504 feet; 6-inch
[,t 516 [c.ct; £::0,,1l:-55 to bottom of hole
J.i:-'1C;;~011C boccracc n10l"C coarsely crystal­
line.
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L::) 5 •0 ; ~:.::; 0 •0 i
580.0 ;5:::,.(;
503.clsi3.D
513.0:518.0,

!
J

u.G:
5.0

1

5.0'

V.UJ

.05

~)jcct engineer's
Ie,'-:' ,:"~.'·-\ct dc~,;-::,cJ::;..·~/tion

:..:::..:.:::~=:.::.-_---

1:./ COO;:,;:::il1.;~tC.S cc;..·;·/~,;.:c·::c '1..:0 C~}-.'~, ·';C~·.1 '~~~~,:c. (;.·;:;.:..... ~l-;;.~; Dl,:2!~ c'J;plo-rationc.
2:./ Tot~;;.l r()-:)t:{.~<)~ ;, (j t.c ";;;'- .. 0 :.:;; {j~j~O :::.:~C'~

.~~ .', ,-"

.:-.-,,~.u.

-:,"''''~ t~
....,.. ~-4''''~V. 'v

·~~'2ig:1L:.2d ;;"~"t,JC::"·~:,~.;2. 2:::.::d,:.; ~.,; C.li;. ~~'(':'~"C~~-j,·c. .;._,.: _

Tot:;.]. footc,~~c [~r]~c..yc(:) !~--D2.0 tt;J 5~~,.O ~: !.~C"O feet:
\·:ci.gh.t.cd c~vcl·48e 01:~ClC ~ o.00 P~::C(,;·~-1~ ;2;::.:).

31 'Trt2.ce.
£/ Core wicsin3.
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LocatLcu :1/ lat. L:·93.'t, Dc;:;. 7675
Elcvatioa of coll~~: 241 feet
Dcpth r £;·01 20ct
Ecar .~..ng : l\! 7 Li- 4J ::

Inclination: ~40°

:C".:v

Date begun: AUGust B, 1944
Date; fini::hcd: August 11, 1944
Co;:e size.s: EX to 16 feet

!:oX to 222 feet
EX to 401 feet

2~ojcct engineer's
103 and dr~Gcription

5~O;
r. I~
-' .. (;'

t:' ~:

-'.V,

6.0r
'0 01.J. :

r.' Oi;.; . :

i

j ! i

O 0 ' '' 65 "I ""'r:: 0'• j.:.> ,v i .)0;).' !
365.0 :370.0' 5.0

• I
370.01375.0:
"7~ 0 i ""0 0'.;) J. ~ __)(.; • ;

330.01 335.°1
335.01391.0:
3910 !-:< o r': v" !• I ....... J v. j

396.0 it.OloGi
, I
j :

90
78

100
72
°0\ V0

G5
9C)
98

1/
0.l0

.18

.1L,.

.ll;.
"1 .:

.... 0

.'27

: 0 to l;.01.0 foct, fj':.::l.Y limestone Hith minor
green £luori~c-silicate.

~wr

J./
Z/

Coordinates convcrccd to sys tc:m uc ed d~i"::~US m·.llil\. cJ:plorations.
Total footage assayed) 365.0 to 401.0 ~ JG.O feet

Weighted cvcrcGc C;:cclc =0.17 percent BeO.
COre missins.
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I.:y;ation:ll La t , (295, Dcp , 47L;.2
Elevation of collar: 220.5 feet
Depth: 354 feet
E~aring: S 51° E
Inclination.: -Ii_0°

D~te bcc;;-,n: Augu;~:: 21. 19/:.4
D::-.tc :'::inishc.d: September 1, 1944
Core. sizeG: BK to 20 feet

AX to 255 feet
EX to 354 feet

Pl."ojcct engineer's
lo~ and dcscrintion

.. 95.0 101.0

.., 101.0 106.0
106.0 111.0

51 O.ll,.
65 .10

95 .12.
67 .15

5,3 .12
92 .12

0.01
I

23.0\
33.0\

l
39.01
43.of

I,
52.0 t

53.0j

I
I

I
69.01

J

j

75.01,

1;
!
{

80.01
!
I.
I
j

85.0

75.0

80.0

85.0

95.0

6.0

5.0

5.0

10.0

6.0
5.0
5.0

85

96

56

51
100
100

.22

.24

.08

0-:-;
• .J

.10

.15
• 12

6(.• 0 to 69.0 feet, r:;rc.y l:i.mcntonc 't'lith
SC2~J of pyritic green silicates.

i G9. 0 i;o C9. 5 feet, bxown o~ddized dike{? )-­
striIczcr tlith m1.co, kaolin. fluorite.

69.5 to 81.0 feet, eray l:1.mcstone with
src~Q 3ilicatc ~nd gray fluorite string­
cro cont.cLnl ng pyrite and b Lack rourma­
lir:.c c.:.:; [0110'\'18: 12-inch at 69.5 feet;
3-inch ~t 71 fect; 12-inch at 72.5 feet;
I.~-inch at 75 feet; 3-:tnch at 76 feet; 6­
inch at 79.5 feet.

31.0 to 82.5 feet, srcen chloritic 8£1.r­
nct::'zcd fluor:1.tized met amor'phoued limc­
StO.10 wi th oxide coated open casts;
p)Tritic.

82.5 to 96.0 roet, limestone and gray
fl.uoritic limestone vlith creon and gray
silic~tc ctringcra •

96.0 to 111.0 fect, e~ay limestone with
r andom croon seama ; patches of garne t
and "(;'Olfr.:lt--aitc •
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TAELE 8. - Di~~ond-drill hole lOf,t>.nnd 2nclysQ5, hole 26 (continued)

Project e~gincerlG

log and d01cription

I

:186.0 to 354.0 feet, altered limestone and
; gre-nita.

;111.0 to 113.0 feet, banded fluorite
st;:inr;crs and lir;;(;:.Gtolle soams in limestone.

113.0 to 136.0 feet, gray limestono; 5 inches
abundant pyrite at 136 feet.

.10

.05

.11

.17
'1/

.33

.25

.37

0.11+96

92
100
100

o

100
100
100

Footnr,c ! Core
I IDiS- 1recovery,

From i To I tnncc! porcC',:;.:..,n,:;.:t:;..:~=~:;.,:.:;=:.. ....:;:;::::..:...~~...;;.;.;;;::.:.;:.::::.:::..:.~=:.:.:- _

I i I
111.°1116.01 5.01

, I '
116.0! 121.01 5.0)
121.01126.0: S.O!
126.0)131.0) S.oJ
131.0~ 136.01 5.01
136.0 j 141.0! 5.0 \
ll~1.0llly5.ol thoi
ll~5.0i 150.01 5.0;
1 "' 0 0 ' 1 "' ''' 0 1 s.o::; • j :;JJ. ~ .. ,J -. i

155.0,354.0j199.01
i i \
I I' ,
i , !

1/ Coordinates converted to oyntem ueed duriu3 PNEAexplorationa.
1/ Totel footaGe eSDeycd 23.0 to 155.0 = 132.0 fcet

v]eighted average grade = 0.15 percent BcO.
2/ Core missing.
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n1Q main haulage level of the Lost River tin mine (fig. 5) was accos­

sible and was sampled during this invostig.:1.tion. Tho lower. levels 'W0.re

not acccsafb Ic , but SOl.:-,plcs on file at the Bureau laboratory in Junea.u

were tested for beryllium.



hole

..:0 fionSomp le

Percussion .-Iong bo:

ordEA Diamond - drillI

or

L f!-I

d r i ftColc i t e

HaulClge
portal

N 4800

N 4(00

N 4200------

E 5000 E 5200 E 5400

) 50i U:-,E~.~;::~~-~

E 5600
• feet

200
_J

E 5800

FIGURE 5.-- Drill- hole and Sample Locations, Main Haulage and 365 Level, Los! River Mine.
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Samplo descriptions and analyseD data for samples taken on tilC ~n

haulage lovcl arc in table 9. ,Sample locutions are on figur~ 5.
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TABLE 9... }1ain haulage lavel, chip pnnpla descriptions and analyses.

Sample
No.

PercentlOther

Engineer's , nu~~~arla~:~;~~s
field deneri tion in a L: SOG O"rn hie

x

x

•

x

..

....
....

..

..

..

..

..

.10

.18

.05

.03

.08

.06

.05

.06
1/

.02

.04

.06
•02
1/
.06
11
.03
.02

.• 10

I-foot intervals
feet in footwall.
1-foot intervals

altered tactite 15 feet from

altered tactite 6.5 teet from!

at s&nple 67 ••••••••••••••••••••••• I
400 feet from portal ••••••••••••••• I

limestone 20 feet east of 155 W

ISpecimen of t ac ti te 100 feet fl.'om portal ••••••••••••••• / 0.14
Specimen of tactite 200 feet from portal ••••••••••••••• I .11
Specimen of tuctite 300 feet from portal............... .05
Selected specimens at mineralized gouge zone 385 feet .01
fzcm portal.

ISpecimen of tactita
I Specimen of tactite
!Specimen of alteredI raise.
jSpeCimen of taetite 500 feet from portal •••••••••••••••
jSpecimen of tactite at crosscut ••••••••••••••••••••••••
jLimcstone fragments and fines collected from draw point
jSpecimen of Cactitc opposite raise ••••••••••••••••••••• I!

,Limestone fraGments and fines collected from draw point
ISpecimen of tactitc opposite raiso ••••••••••••••••••••• I
',selected specimen of more altered taotita 37 feet from "'

Cassiterite Dike •
Selected specim~n of more altered tactita 21 feet from
Cassiterite Dike.

,Selected specimen of n~re

! Cassiterite Pike.
ISelectcd specimen of more

.! Cassiterite Dike.
!Selected specimen of more altered tactite 3.5 feet from
l Cassiterito Dike.
ISclected specimen of more altered tactite at contact
I with Cassiterite Dike.
IF1Bt~size chips of tactite taken atI from Cassiterite Dike contact to 6
,Fist-size chips of tuctite taken at

I from 7 to 12 fact in footwall.
Fiat-size chips of tactite taken at 1-foot intervals

'I· from 13 to 18 feet in foo~vall.
Fiat-size chips of tsctite taken at 1-foot intervals

from 19 to 23 foot in footwall.

6/+
65
66
67

84

71
72
73
74
75
76
77

68
69
70

31

B2

80

83

85

86

.-e---. 78

79

1/ No assay. Chemical assay, sample 70, 0.11 percent BeO; chemical assay,
sample 73, 0.10 percent BeO.
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365 Leval

nle 365 level is 365 feet below the main haulage ad1t, Lost River

mine (fig. 5). Splits of diamond-drill core, percusa1on-d~ill samples,

and mill test B~~ples obtained on the 365 level during a DMEA investiga­

tion in 1955.were scanned in the Bureau laboratory with the beryllium

detection device. Beryllium was detected in most of the limestone samples

and occasionally noted in samples of the granitic intrusives. Therefore,

all limestone aamples and 438.8 feet of granite samples were assayed for

beryllium.

Diamond-drill holes DMEA-l through D~~-8 are described in tables

10 through 16. Data on DY£A-5 has been omitted because no beryllium was

found in this hole. Data from percussion long-holes are in table 17.

Mill-test sample analyses are in table 18. All sample locations are on

figure 5.

«,
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TABLE 10. - Dinmond-dri11 hole lors and analyses. D~mA hole 1

Location: 195 X-cut west
Station: 314+22 feet
Depth: 187 feet
Bearing: N 25 0 E
Inclination: -45 0

Date begun: June 8, 1955
Date finished: June 22, 1955
Core sizos: DX to 6 feet

AX to 187 feet

Foo t aae

From To

I
BcD

Core nuclear
Dis- I recovery,Ianalyses,
t.anccl nerccnt i pcrccntl/1

Project engineer's
log and description

11 Altered limestone: Total footage assayed, 0 to4It- Weighted average grade ~ 0.13 percent BeO
Granite: Total footage assayed, 19.5 to 187.0 •

Weighted average grade • 0.02 percent BcO.
2J Trace.
31 No assay, no nco dotected during scan of s&nple.
if Ri.1.

119.0 124.5
124.5 130.51
130.5.137.0
137.01 141•0
141.0;146.0
146.0" 155.0 '
155.0 167.0
167.011177 •0 I
177.0 187.0 1

! I

19.5 23-.8

23.81 27.5
27.S! 33.0
33.01 33.0
33.01 44.0,
44.0 49.01
49.0 5'+.0,
54.0 59.ol
59.01 64.0'
64.0: 69.0
69.01 73.0
73.0' 79.0
79.0 38.6
88.6 93.3
93.8 1114.0

114.01119.0
I

84 2/

73 .01
93 11

100 !.il
63 il
90 '1:.1
50 fll
72 2:./
86 .01
88 21
33 11
77 2)
83 !il
96 2J
88 !J:./
84 .23

158.0 feet

19.5 • 19.5 feat

bto 17.0 feet, green and dark gray silica­
I ous altered limestone.
117.0 to 19.5 feet, minerali:ed limestone

!with pyrite, galena, epidote; grading from
I dark gray to white at contact. Limes tone­
I granite contact approximately 18.7 feet.
.19.5 to 23.8 feet, moderately f!rm fine-
I grained kaoliniz:cd granite.
~3.8 to 43.5 fect, white, very soft alteredIkaolinized granite with veins of pure
Ikaolin. Granite has a fine sugary texture
I because of kaolinized feldspars between .
I unaltere.d quartz crystals.
48.5 to 187.0 feet, granite.
I

I
I

I14.0 to 119.0 foot, analyzed petrograph1­
~CallY (see sample DMZA-l in section
entitled "Petrography. II ) •

•02
2:/
Y
4/
2/
f:./
.03
.02
.06

0.12
.12
.14

95
93
32

82
95
95
93

100
98
93
98

100

5.01

5'°19.5

4.3
I

3.7j
5.5l
S.Oj

6'°1
5'°1
5·°1
5.0:

.15·°1
5.01
4.0,
6.0
9.6
5.21

20.2!
S.O!

5.51
6.0

16.5.
4.0
5.0
9.0

12.01
10.0l
10.01

5.0
10.0
19.5

0.0
5.0

10.0
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TAnLE 11. - piamond-drill hole 10en and analyoes. DrmA hole 2

Location: 195 X-cut west
Station: 314+22 feet
Depth: 173 feet
D~aring: S So E
Inclination: -60 0

Date begun: June 22, 1955
Date finished: 3uly 3, 1955
Core si~e~: BX to 21.8 feet

AX to 96.6 feet
EX to 173 feet

nco IFoo t aao Core nuclear
Die- recovery» analyses ,.r

From To t ance' percent! pcrcentl/I

10,0!
!

0.0 . 10.0 100 I 0.05
10.0 20.8 lO,SI 100 ! .11

II II !20.8126.0 5·4 94 I .25
26.°1 34• 5 8.5, 91 .19

I
I

II I

e I I34.5137.41 97 .052.91
I II

f

I
S.2(37.4 42.6 ,

I
I

I.
I

I I
42.61 45.0 I 2.41

45.0 . L,9.0 I I
4.01

49.0 I 50.51 los!
1,

I .1 i
50.5 I 62.5 I 12.01
62.5! 65.8 ! :3 ?'.J'65.8

1

76.0 I 10.2.,
I

i I
e I I

! I.._o-

J

63

100

90

100

37
94
97

.02

.09

.04

.16

.10

.12

.04

Project engineer's
Ion and description

o to 21.8 feet, white slightly altered lime
stone cut by n~~eroua unorientcd fractures.
Some fluorite and Gulfides found as frac­
ture filling. n1e limestone along the
fractures is altered to a dark green.

21.8 to 28.0 feet, dark green fluoritized
limestone cut by calcite veinlets and vugs
containing fluorite associated with cal­
cite.

28.0 to 34.5 ~eet. mottled gray-green to
cinnamon brown completely altered lime­
stoue(?) uith small calcite inclusions.

34.5 to 35.5 feet, mottled gray-green al­
tered limestone with numerous calcite in­
clusions and considerable amounts of lead
and iron sulfides.

35.5 to 37.0 feet. light gray-green mod­
erately altered limestone.

37.0 to 37.5 fect. uhitc calcareous intru­
oive with pyrite and wolframite.

37.5 to 43.0 feet. green to black altered
limcotonc. no carbon-.l.te detected except
as calci~e 1ncluDions and vcinlets.

43.0 to 44.5 feet. mineralized calcite,
galena. and pyrite visible.

44.5 to 48.3 feet, black, fine-grained
bac-.l.lt ~nth calcarcouo inclusions.

48.3 to 50.0 feet, mineralized calcite
with some fluorite.

50.0 to 73.0 fcct. strongly altered lime-
s tone wi th numerous bands of sulfide min­
erals. Calcareous clay, calcite, tou~-a­

linc. and mica abundant. Abundant dull to
cinnamon colored garnet(?) 63.0 to 66.0
feet.
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TABLE 11. - Dinmond-drill hole lOf,·:;..and nnnly:::;Cls. Dl1?.A hole 2 (continued)

Footo"" I Core I nu~~ar I
II I DiS-] recovery.Ianalyses,!

From To I timcc, ne rccrrt crcend.7!
Project engineer's

lo~ and descrintion
I I

5 01 96 0.04! 76.0 to 80.0 feet, clay believed to be
. I chiefly derived from the alteration. of

I

I limestone. 80 feet. limestone-granite eon-
tact (± 2 feet).

1,80.0 to 83.0 feet, clay (kaoHn}, chiefly
derived f:~om the alteration of granite.

13.0) 36 .Ol! 83.0 to 173.0 feet. white to greenish white
9.L}1 81 21 I kaolinized granite with some kao Lfn veins

11.61 39 1/! up to 5 Lnches across. Some fluorite
io.o: 85 .01 1 noted at 90 feet. Granito varies in hard-
10.01 50 2/ I ness bccauac kaolinization of feldspars is
38.0l 62 "if I not consistent. Granite has a loose BUg-

1 I cry texture and can be crumbled with the
I I £inccro because the feldnpars are kaolin-I ! Lz cd , The quartz and mica are relatively
.j I unaltered. No visible mineralization.

!. I

76.0;

I
I

ai.o:

I
1

81.0 94.0)
94.01103. lfl

103.411115• 0!
115.0 125.0\

_._.125.01 135•01
-135.0 173.0 1

,

1/ Altered limestone: Total footase assayed, 0 to 81.0 a 81.0 feat
Weighted average 3rado • 0.09 percent BcO

Granite: Total footage aSGAycd. 81.0 to 135.0 • 54.0 feet
Weighted average grade = trace BcO.

21 Trace.
II .No assay, no BoO detected during scan of Gample.
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TABLE 12. - Dinmond-dri11 hole Ioc:;s and analyscG. Eel.. hole 3

Location: 195 X-cut west
Station: 314~~2 feat
Depth: 225.5 feet
Bcaring: 0°
Inclination: 90°

D~te begun: July 3, 1955
Data finished: July 14, 1955
Core :.-Lzea: EX to 34.5 feet

f~~ to 92 feet
EX to 225.5 feet

Project engineer's
lo~ end cescriution

I
I0 to 1.0 foot, white limestone with fluori­
\ tization along fracture surfaces.
1 1.0 to 14.0 feet, mottled gray-green to
1 b~ovn1ish-ercen altered limestone.
I 14.0 to 26.5 feet, gray, broken limestone
I cut by numerous calcite-filled fractures.
I In some places the limestone is soft and
l c Layl Lke , .
126.5 to 33.5 feet, harder zona of altered
1 limc~tone containinz a large amount of red
! to ca.nncmon colored garnet.
133.5 to 34.5 feet, gray, fractured, moder-
1 at.e Iy hard limestone fragmcntG in a matrix
I of soft calcareous clay.
\34.5 to 39.2 feet, fractured gray limestone
I with nome calcareous clay in the fractures,
I SOGe sulfide mineralization and soma
j Gurnet.
\39.2 to 42.6 feet, bleached white altered
I limestone ,.;rith a high percentage of fluo­
i rite and chlorite.
142.6 to 45.0 fget, similar bleached altered
l limcatonc.but harder. Fine-Grained dark
I minc~..a l o and pyrite relatively abundanz ,
145.0 to /,6.2 feet, very soft altered lime-
1 stone with a very high percentage of
I chlorite. .
\46.2 to 52.0 fect, 60ft white to pUle piru<
l fine-grained kaoLfnf.ced grallite with no
.I visible mineralization.
152.0 to 58.0 feet, gray brolcio of alternat­
ling eoft and hard granite with visible
!. sulfide mineralization.
1

I
t
j
1
I

i
I
j

.03

.14

.01

.01

.• 23
.17
.12
.16

0.13

35

82

88

99
99
73
84

93

98

1005.2!
I
j

6.7i

i
i
i

5.0

46.8,

I

10.0
14.5
20.0
28.0

34.5

0.0

!
34.51

39.8 I

I
I
!I ,
, I

46.8

1

1 52.0 i
. f .

I I
• I

52.0/58.71

I !
j i
I· I

I

5.0,
10.0/
14.5
20.0!

i

28.0
1

I BcO I
Footur;e Core I nuclear I" IDis- 1recovery" analyses!;

From To t.ancct crcent; I ercentl;



•

I DoOYootaQ'e Core nuclear
Dis· recoverY'1 analyses, Project engineer's

From To tanCG 'percent pcrcentll 105": and dencr1ji tion

I I
53.7

1
63.2 4.5 69 2..1

I

I 53.0 to 80.0 feet, hard, eray finc-grained
63.2

1
68·°1 4.8 92 2:./ I ctronzly mineralized granite. Fine

I
! g-:....a lns of pyrite, chalcopyrite. and galena

1
disDcminated uhroughouu, Very little

I
,

I
bleaching or k~olinization except along a
fC\'1 small fractures.

68.01225.5 157.5 85 1/ I 80.0 to 225.5 feet, granite.I

1/ Altered limestone: Total [oota0e assayed 0 to 46.8 a 46.8 feet
Weighted avcra~e 0rade D 0.12 pc~ccnt BcD.

Granite: Total foota0c assayed 46.8 to 68.0 c 21.2 feet
Ueightecl average grade III trace EcO.

2/ Nil.
J./ No aaaay, no BoO detected during scan of sample •



TABLE 13 ... D1.nmond-dri 11 hole lOBS and analyr;cs. DHEA hole '*
Location: 125 X-cut south
Station: Face
D~pth: 174 feet
Bearing: 0°
Inclination: 90°

Date begun: July 14~ 1955
Data finished: July 23, 1955
Core sizes; EX to 31.5 feet

AX to 110.6 feet
EX to 174 feet

Project engineer's'
lo~ ~nd description

I
\
I
;,
I

i
I .

1

95. 0 to 99.0 feet, chloritizcd limestone
wi th a. fe....·1 amal I stringers of grani to •

1

99 . 0 to 109.2 feet, intenoely kaolinized
granite with very little quartz. Limestone

" "granite contact approxfmare Iy 100 feet •
.i

!
;

l

71 0.22

95 .19
95 .17
96 .13
96 .13

.96 .10
96 .11
96 .09
85 •06
93 .02
93 .13

100 .08
100 .10
100 .16
9/, .13
95 .18
95 .16
93 .2L,
93 .18
98 .31
98 .07
38 .17
S/} .03
8/;. .08
94 .09

100 .04
100 •06
83 .09
35 •09
55 .02
94 .03

From

I I i '1'0.0 1 3.51

1

3.51 0 to 1.0 foot, a l t.crcd , fractured limestone.
I I \ 1 1•0 to 1.5 feet, granitic dike.

3.5i 8.71 5.2; 1

1
1. 5 to 95.0 feet, hard, intensely altered

8.7/ 13.91 5.2! ' limcntoue varyins in color from white
13.9; 13.9f S.O} I through green, brown , and b l ack, Nu:nerous
18.9t 23.71 4.81 ' unoricnted fractures seem to have served
23.7! 26.71 s.o: as channels of mineralization. Scattered
26.7 r 27 .5. .3~ sulfides observed along fractures. Garnat
27.5\ 31. 51 4.•01 is prominent from 24 to 26 feet. Some
31.51 35.5; 4.0, chlorite below 90 feet grades into more in..
35.5; 36.1; .61 tense chloritization.
36.11 39.81 3.7

1

i

39.8! 45.01 5.2
45.0 I 48.01 3.01
43.0 i: 50.5; 2.51
50.5'1 55.5i 5.01
55.5f 57.4l 1.9!
57.4159.21 1.8\
59.2'1 61.3i 2.11
61.31 66.3[ 5.0r
66.3! 67.7 1.4\
67.7 'I; 72.0 4.31
72.0 77.0 S.O!
77.0 79.2 2.2!
79.21 32.0 2.8~

82.0 jl' 87.0 5.01
87.0 91.0 4.01
91.0 92.0 1.0!
92.0 I 97.0 5.01
97.0 l 99.0 2.0j
99.0 ]105.5 6.5\

105.51110.6 5.1(

I .1

1
1 I
III 1

i
I 1
I I

I i nco i
----r-~~e"'r_: r Core ! nuc lear I

I Din" ItOecover y ~ [ nnaLyses , i
I t ance: crccrrt j crccnt.!.7!
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TABLE 13. - DiD_,:~ond-(h"ill hole 10,,:s Dnd nn"11Y8(~S, m~A hole 4 (continuedl

!i'OOto.7C Cora I nu~~~n.r I
IDi s - recovel7,1 analyses" Project eng,incer' s

Prom To tance, ncr'cent; -I pcrccnd:ll log and description

I I ! \
110.6 115.61 5.0 72 ! 0.01 1109 . 2 to 174.0 feet, a t r ong Ly kaolinized
115.6\120.61 5.0 66 I .01 I granite uith a sugary tcxcurc because of
120.6' 174.0 I, 53.4 69 V I unaltered quartz and mica grains. I<aolini-I I ~ation less intense 115 to 127.9 feet.i In"c[';ular Lnc Lus Lons of dar'k minerals 127.9

'I' to 132.0 feet. Kuolinization more intense
I 132.0 to 138.0 feet.

11 Altered limostone: Total footage assayed, 0 to 99.0 m 99.0 feet
Weighted average grade = 0.13 percent BcO

Granite: Total footage assayed,99.0 to 120.6 ~ 21.6 feet
Weighted average grade = 0.02 percent BcO.

£I No assay, no neO detected during scan of s~~ple•

.......,.,.,... ,..
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T.ABLE 14•• DLDl'1onc1-drill hole logs and ilnr.1Y3cn. mEA hole 6,

Loc~tion: Calcite Drift
}~tation: Fuce
Depth: 366.3 feet
Eearing: N 13°. E (nppro4in~tcly)

Inclinntion: -GOo

Footur,c .1 Core I nu~~~ar I
'I Din- I recovery,j anaLyaea !

From To tcncel czccnt; 1 )crcond/i

Data bczun: July 31, 1955
Dc.tc finiohod: August 8, 1955
Core sizes: ax to 10 feet

AX to 87.2 feet
EX to 366.3 feet

Project engineer's
loer and descri tion

0.0 25.01 25.01
25.0 30.11 5.1130.11 35. Lr! 5.3]
35.4 1;0.1\ L}.7j'
40.1 1112. 21 72.1

112 •. 2 j117 .L}I 5.2!
117.4 122.41 5.0 i!
122.4\126.71 4.3
126.711 131.7i 5.0,
131.7 137.01 5.3i,

137.01lL}2.115.1
ll}2.111Lr7. 71 5.6

i I

14~.71·15~.31 5.6 1
15..).3 1150 . 3 1 ;,",.0'
153.31184.2 25.91
lt3Lt.2. 191.31 7.1 i
191.3i211.8j 20.5 1

1

211.01216.8 5.0
216.81221.9 5.1

I I
I . . j221.9,366.3 144.1
!

90
100
100
100
93
79
79
79
86
86

92

33
82

100
93
93

2/

..
1 0 to CO.O feet, hard, light r;ray unalteredI gr;:,.nitc vlith a lmos t no viciblc minaraliz~­
t t Lon or kcolinization.
i
1 BO.O to 111.0 feet, srcnite.
1111.0 to 127.0 feet, fracture zone with
i heavy Hater flm'7, hard granite is yellow,
i iron stain is prominent on fracture Bur­
l :C:~cc:). No k.:wlinization obocrvcd,
!127.0 to 137.0 feet. hard. lisht gray, un­
j mincralized unkaolinized granite.
f 137.0 to 130.5 feet. hard. gray grallitc
I tii th nodcra t e Ly weale cliC3cminatcd Dul£ic!c
1 miner-':ili::c.t1on. Veins or segregations of
l tourili~linc. Faint traces of kaolinization.
) 180.5 to 216.8 feet, hard, gray, unnur...e r ..
I clized granito, very faint traces of l~o­
! linizution.
I
l216.3 to 220.0 feet, hurd, darker gray
\ g"-;;":1i ce wi th w'cckly disseminated sulfides
land traccs of green tourmaline.
iZ20.0 to 366.3 feet, granite ~nth traces ofI k.nolinbation.
I

1/ Granite: Totel footage aG8QYc~ (nuclear analYDcs).25.0 to 221.9 • 78.4 fact
~eightcdcvcro20 grade ~ traco BcO.

2/ No assay, no nco detected during SC~~ of Domple.
~ Trace.
L,I Nil.
~ Q1cmical Anclyoc3 of Co~;)osite samplea 87.5 to 122.4 and 126.7 to 158.3

indicate less then 0.01 percent ncO.



T1'...n~ 15. - D;.[m~onu.-d::Hl hole 10";,:'> 2nd e.n~lyne8. mCA hole 7

l~cnt10n: Calcite Drift
St.::.tiOll: Face
Depth: 242 feet
nearing: N 90° '';-1 (appro~:im.::.tcly)

Inclination: 0°

D.::.te begun: Ausust 9, 1955
Date finished: August 12, 1955
Cere cize~: BX to 5 feet

t>X to 24·2 feet

Project engineer's
lOG ~~d description

1:~G.tioil.

46.0 to 121. 7 feet, hard, darker sray-green
granite 'tdth numerous iron-sta.ined, water­
filled iractures, no kaolinization. SOI:le

tour~21ine in quart~ at 101 foot, diaDem­
inated Gulfidcs observed, but not abundant.

121. 7 to It{O.O feet, zra"'1.itc similar but
lron-ctaincd frccturcs absont. No kaolin-

14·0.0 to IGO.O feet, hard, li~,:;t gray to
rcd-broi·m granite, no kaolinizat10n, frac­
ture fillinGs and dicseminations of a dark
bzcwn to bLack mineral (probably a mangan­
e ae },

160.0 to 170.0, dark , hard, Gray·green gran­
ite l;rith .0. wcok dissemination of sulfides,
u few iron-stained fractures, and no
1~c..oli11:Lzc~iou.

170.0 to 1.73.13 feet, hard , red-hrown granite
,;rith unidentified dark brown mineral abun..
dant t tr~ccs of kuolinization. Gr~~ite­

liIi.octane contact at 178.8, no kao11nizo.­
tiou, gouge, or fr.::.cturea.

173.3 to 217.0 feet, gray to'dark green,
hurd, moderately altered limestone.

o to 46.0 feet, slightly fractured, hard.
li[,bt r:;;:;:.Y zrenite Hith £l. very small amount
of disseminated Bulfico mineralization and
no h:Qolini:;~1t:i..on.

9L. 1 O~6/• u_

96 "l~.... ..-
99 .13
99 .07
80 .34
00 , r-.."'-

GO " ...... ,;).:.

97 2/
96 0.01
86 2/

9L~ 3f
94 ~~/
99 .2/
[;9 1.1
75 .01
81 ~:1
31 ].1
99 til
97 "if
97 .02

100 2:/
100 ~! I.::.:.
100 LJ
99 if

69 if
100 !il

74 ]/

35.51
5.2.

22.9
1

r: ?'
;).-,"

5.2)
r:: ?;
~.-~

2 ~ 1-:'\0;
.::i.u,

8.0~
5.5\
5.215.31
3.51
5.51
5.0(

5·°1
5.0\,
5.0[:

I
f:

7.oi
5.01

I
I

" 0
1., . I

I
t
t

5.31
5.2;

I
5.11

I
5.31

i
5.2 \
5 .... 1

• .:.J~

5.11
i
I

I
!
l

----~~~~~ -I Core I nu~~~ar
Dis- Irecovery,' ~n.::.lyccc,

trance )crccmt: nOl"Cent],}

173.0 183.3
183.3 138.5
183.5 193.6
193.6 193.9
19a.9204.1
zoo. 1 209 .l~e 209.4 21LI-.5

Fro;n

0.0 35.5
35.5 40.7;
40.7 63.6'

63.6 68.8
68.8 7t~. 0
71.;·.0 79.2
79.2 103.0

103.0 111.0
111.0 116.5
116.5 121. 7e 121. 7 127.0
127.0 135.5
135.5 l!~1.0

It}LO ll:.6.0
1L,6.0 151.0
151.0 156.0
156.0 161.0

161.0 168.0
163.0 173.0

173.0 178.0



Tlill~ 15... Dia:."ond-c1rill hole logs and a~'HllysesJ tit-SA hole 7 (continued)

I j BcO I
Fcotar;c Cozc t nuclear I

I ',DiO- !rccovery.l 811alyccs,! Project engii.1.ccr'a
j..":-Oiil I To I t ance i nO:"ccm,t! )c..-ccnd.7 lac' <:'..11.d desert »tLon

1/ Altered lifficcto~c: Totnl footage asonyad. 178.0 to 242.0 =64.0 feet
\;o1.Chtcd Gvcra::;c grade:::; 0.22 percent DcO

Granite: Total foota::;c assayed, 35.5 to 178.0 = 77.1 feet
t'lcighted avexage gr cdc Q trace Ec:O.

2/ No assay. no EcO detected duriug SC~L of sample.
3/ Trace.
I/ Nil.
5/ COili?ositc, s~l~lc 133.3-223.0 ic 0.13 percent nco by chemical ~1alyscs.

II Chemical analysis.

50



TAm..: 16. - D:i.a;:-,ond-dri.l1 hole 100;8 and analyses. D:1f:A hole <3

Location: 125 X-cu~ Douth
StatiOi.1: l::'C.CO

D~pth: 238 feet
TIc3ri~c: S 16°30' W
Inclination: -45 Q

Date begun: t~gust 13, 1955
D3te flni0ucd; August 22, 19.
Core Dize~: EX to 10 feet

L~~ to 152.3 feet
EX to 238 feet

rrojcct encineer's
lOG nn~ description

13.0 to lLh 5 feet, daJ:'i~ Green to dark brown
li~cstone with some sulfide mineraliza­
tion.

14.5 to 36.0 feet, moderately hard, more
~ltered srecn to gray limestone with num­
erO~G calcite vcinletn and aome small
veinlets of sulfide minera.ls.

36.0 to 97.0 feet, Dofte.:, bleached gray­
white to pale mottled green strongly al­
tercel limestone vlith clay gouge along
fr~eture surfaceo. Sulfide voinlet at 45
fcc t vJith only traces of sulfides other
pl~ces.

o to 1.5 faet~ hard, mottled dark green
altered limo3tcnc.

1.5 to 13.0 :feet, lic,ht gray to white a1-

138.0 to 152.3 feet, hard, broken lime­
stone.

97.0 to 138.0 feet, "greasy" green "soap­
stone" Hracs t one largely altered to
chlorite.

56 0.11

76 .13

74 .36

76 .17
76 .13
7G .1L:.
76 .02
76 .09
76 .29
76 .03
76 .01
76 .03 .
76 .09
76 .10
76 .05
31 .03
31 .01
31 .01
35 .05
36 • Ol~
36 .O/~

0G fif
96 .01

L, 2/
93 3/
91 1/
91 .01
92 3/
C3 "f:./
69 .01
71 !.:./

62 1f

Corc 1 nu~f~ar
i

rccovery,; analysc3,
percent : pcrccllt!7

2.9

8.0

5.0

l.L~

3.0
5.0
5.0
5.0
1.. 3
2.2
5.0
5.0
2.5
5.2
5.3
flo.6
L,. L,
5.2
6.8
5.0
5.5
2.0

5.7
6.8
5.5
5.5
3.8
5.2
5.2
5.6
5.5

ID:i.a-
!tllncc. .:--,c:..;:;;.;:..;:;..;::.:.;:.::::..-,.--,;";;;:,;;;,;:~~,,- ;:;;,;:;,,u..-=:::,,-,;=,,:=:,,=,<-==-=-- _

12.7

15.6

86.0
91.0
96.5
98.5

17.0
20.0
25.0
30.0
35.0
39.8
4·2.0
47.0
52.0
54.5
59.7
65.0
69.6
74.0
79.2

103.5
109.2
116.0
121.5
127.0
130.8
136.0
ltio1.2
11,6.8
152.3

Footnr~c

From I To
i

0.01 3.0
r

s.ol
I12.7;
i

!
15.6l
17.0;
20.01
25.0\
30.0:
35.0
39.3
i,Z.O
t~7 .0
52.•0
51•• 5
59.7
65.0
69.6
7/t.0
79.2
86.0
91.0
96.5
93.5

103.5
109.2
116.0
121.5
127.0
130.3
13G.0
lL}1.2
146.0
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e II

I Bc~O 1
Co-;:c I nuc lc ar !

recovery,! "mc.lysc9,!
pC"ccn'o i ,.""·,,,ro,tJ·f,__ ... ~L.' ;,.... -..~_ ........::. - I

Project e~ginccr's

100 and dC8criRtion

2/
";1:!.
/;$;./ Nil.
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TA:3L2 17. - P":;'l:'it11 i urn c~1al,trJl~[) • r';-.:: rc118 nLon 101' "~,ole camples~

3~':JS Lcve 1

Hole I S::.rJ"01c 11
number \ :1 ] 2 :3 I; 5 6 7 ! 8 9 ! 10_,

i I

I , ,\ j
1 0.11 I 0.09 0.03 0.03 i ihQl. 0.10 0.09 0.10 0.03 t 2:.1I

9 ~
1 I

i j e

2 .01 ! .02. .1.0 .06 1 .11 .07 .03 .03 2:/

I
2:.1

I

1
I

3 .00 • !13 ..J.Q. 0" i .07 .09 .09 .11 .08 0.11
~

. ... ,
l. .09 .:.lQ. .09 1/ .13 1/ J./ 1/ 11 ; 1/j
5 & .01 .03 .09 .11 .11 .14 .05 .07 I .07

6 .ll .05 nl • Ot.~ .06 .20 .12 .07 .13 .07I~

I
7 .09 r'~ .&1 .07 .13 .OLi- .03 .17 .06 ! 2/.... .1:..)

l
I

8 .15 .06 .0l.. .GS .12 .04 .04 ;',' 2) ! 2:/.\.1"+ I
I

9 ')n .:Q2. t'.• .35 .26 .08 .15 .21 2:./ I 2:./.:..!=.2 ~

10 .11 .12 .12 .:..05 !::;/ .08 .08 .07 .09 2:./

17 .11 .07 .06 .10 .02 .01 .~ .09 2:.1 2:/

18 .14 .09 .05 .01 .01 ~ .05 .02 1:./ 2:./

19 .22 .04 .01 . ') .09 • lL. .10 ..:.Q2. 2/ 2:./.J. ..

21 .12 '} I }j ~/ 1/ JJ ~.I .09 11 'J./;.J.

II The pe r cen t agc of )3;::0 was dc t e r.ni.ncd by chemical ana Lys I s , Samples
represent 5-foot intervals bc~innin~~ the collar of the holes. Under­
lined ana Lycco are {or Gi."mplcG who Lf y 01." partly in the Cassiterite Dike.
The weighted ~vorugc grud~ of cltcred li~cstone from the north ~va11 of
the Cassiterite Dileo is 90 feet con t a LnLng 0.10 percent BcO. The
weLgh t ed averuge gr.::~de of s".'Y.?lcs who Ll.y or par t Ly in the Cuositerite
Dike, including hole 2, is 195 feet containing 0.07 percent BcO. The
weighted avera.ge gradc of altered limestone namples from the south wall
of the Casdterite Dike exc IudLng ho Lea 4 and 21, is260 feet of 0.09
percent 13130.

2/ No sumIJlc.
3/ Less than 0.10 percent EcO.
it Less than 0.01 percent BcO.
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I
, 'c) "c,,_', ···1 ')"'cont"" ". "' ~."J. .. ,.. ~ .. __ ...

-,.,-,.... J nco
.,,~'J I ....

\ .nuc lear! chemical
:cnnlv'1<es cn!.\lY8c~

lin:cctone mill-teot Gc.r:~?lc: 1:1'0,11 contact;

1..1t czcd gn'.l1i tc ~il1-tCGt o~nplc ]j 0.01

1/ .03

1/ 1/
11 .06

i7rc~n conucc t: I
I
I

•.r: C'-C <' " cut \1u "J,. )v~w .

02 <J.~ift ••••••••••••••••
87 from couch ,:vc..Ll,
(37 £:co~n south -.;,/..:11

ZOflC.

ZO:1C.

C~..me uS
Sn·~:1C ~G

83

87

59
90

t!o assay,
Tr.ace.
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l1.~c lulU,,-l cl1..:cntltutive i:mulyccc of apecLmcna f;:om the toDt River

mine indic.::.tcd thot ~o~c cpccimcuc cont~~~cd :DO~C beryllium then would

Ozegcz, lobo::otory 'by :~-r~:y dii;;::..-~.ction :.:evcalcd thut cryptocrystalline

chrysoberyl is present in bc::..clcd fluoritizcd limestone. n1C chrysobcryl

could not be rccosni~cd visuully even nfter its presence uus kno~n1, but

the characteristic lx:~,cl.cd ::ocl~ ir:. tvh:"ch it occurs is rc.:.cii.ly recognizable.

1'he highest grade specimen iou::.d in pl.ace w.:.s a white vcinlct in fluoritizcd

limestone that; ccnt.cf.ned .5 pczccnt; 1',::.:0. The .c.vc;:cZc r;ro.dc of the .::ltcrccl

feet ':" ~~,-":..... "' ...... 500 feet 't7ido adj accnt;

e to the Loa z River tin mine ic about 0.13 pe::.:cc::..t BeO. fu:ccptOlt tho granite

at the surface and at the 365 level. Caly tr~cec of beryllium occur in

\



Averllza
grade,

Di·::; ;;;:mcc, percent
fc(!(: B::20

620 0.13

207 .13
:)6 .09
69 .03

130 .14
116 .09

36 .17
-L;L~~ .15

836 .12

20 .13
81 .09
1.;.7 .12
99 .13
6L~ .22

-2!i .09
!.J·07 .13

lS;} .02
t~l. TraceoJ ....

21 Trace
')'J .02...-
68 Trace
77 Trace

~. Nil
530 Ti:~ce

56 Trace

195 .07

90 .10

260 .09

hol:~

•••• do .....

•• do ••••

"'""\/;":--'/'- "")
lj~ ..... .l .... ". ..;

D:·=,~;:~\-!.:;

r,:..:'I-2L>
1::::1-2L>

1)i·L~l:..- 2
r)tE.t:~-3

D:~·~:!.""-4
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Foot'tJ<:l.ll, Cacsite..-itc Dike •••••••••••••• 17
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Do ••••••••••••••••• ~ .
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./;..li:ercci liu~8D';':G::Lc t:otal O~.. \.Jsi~;·~~t·8l"

• I

::.1t czcd 1:':1'~1CSt~J"ua1;.1 " ,. ••••

ell lori tic liu:c:3 tone. • • • • • • • • • • • • • • • • • • •• 16

C~3siteritc Dil~c 17

Do 0 .

Do .
Do •
Do •

Do ••

C·l-ani tc •••••••••••••• II ••••••••••••••••

Do .

Do ..

Do ..
Do " .
Do .
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r:anging w.:111. C.:::ssii.:c.:ite D:U~c•••••••••• 17

Docs 110t Luc Iudc the l:i.r~12.stc11G o~t th.c 81"[:.r:titc-lit~:c;::.~tOllC con tac t zone •
.::'.11 percunc Lcn holes in ,:·;:Ccc thC;i: ave:raZcd over 0.1 percent BeO (fig. 4).
DinrJ.ond-drlll holes drilled f rorn the surf'ace ,
Inclu<:ec acme ~llt.:c;,,"cd 1:~..rrlc3tor~{! ~:t the g::':':11ite-limcstone contac t ;
Dicii.1011.d-cl::i.il ho l.cc drilled' fro~u .:;65 Lcve L,
Includes all pc::cu3zion-drill holco wholly or partly in the Cassiterite
Dike on t~c 365 level.

'"



Nineteen typical cpccin:sns and chip sc.mploG ,,:ero analyaed ~T,ctro'"

gr~phically. All contained beryllium cscociuted with a mineral assemblage

typical of the S':,73rd l'cninculw. tin belt. Results c.l"C in t$blc 20.

57

S~J?lc descriptions arc in t~blc 2. r:;;,::,n:plc LocatLonc are on figurc ').....



O.CJl
0.001

• 'l'LLLTI: 20.

il A Over-IO p;:::;;;;~t'-'--'-------------~ E

B 5 to 10 percent F
C 1 to 5 percent G
D 0.1 to 1 percent

2:./ Samples arc "des c r Lbed in t ab l e 2 and shotzc on figu~:;:; 3.

to 0.1 percent
to 0.01 p~rcent

Under 0.001 percent
.Not detected.

\.llco
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by

A suite of spccamcnc and scr:iplcG from the Lost River mine was studied

Ccnzc'r fo-.: x- ..·ay difZr;J.ction anaLyac.s when it became apparent; that the

amount; of beryllium p').·cccnt ",cn 3rc;:ttcr than could be included in the beryl-

lium mincrQls idcuti£~ed at Juneau. Field dcccriptions of numbered s~nplcs

arc in tables 2 and 9; Lccat.ion of DlZ::;A·l in in table 10. Sample locations

arc ,shOtvn on fi~ures 3 and 5. NlliUOCt'G following the sample nwnber (e.g.,

70-1, 70-2, c tc , ) rufer to lithologic va.:cictions within the sample. Rocks

and component mincrula arc identified in tobleD 21 and 22; additional data

that cou14 not be tcbulated have been included ~o supplemental notes.
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Rubidium .:lDcocit:tcG \,yitb. tile lepidolite.

65

'l:w fluorite: is coLorLeas end phosphoresces green. The tourmaline

Bc::ylliU-:ll z,s no t ~1r;~ociutcd ""lith. fluorite in the sampIe ,

Beryllium i~ ~ccoci~tcd with fluorite ~nd calcite but not with lepido-

TIle fluorite fluoresceD pink. Tr~CGB of scheelite ~re indicated by

fluorescence.

02 ~cryl c~tcctcd ~0t cccount for the ~~OUllt of beryl-

•
ml.iJcutified 'bc,:yl1:lum minerals

may be very finc o".::.inod .::.ncl may hcve been obscured by the fine-grained

lepidolite.

:he c.::.rr:plc wen calved to obtcln -100 +200 and -200 +325 mesh fractions.

TIle oeivcd fr~ctions ,Jore eGch Gcpckcted into magnetic fractions by use of

the i::.:odynarnic mD.Sl.1.otic sCi-.:",racor. Teste of the +200 ..100 mesh fraction
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l1'.Q.cnctic fluol'ito,. :::pil.:cl, o'r c~lcitc. T~:c beryllium minerals coul.d not

may be aS80cictcd with tcurm~li~e end lepidolite. With increasing magnetic

propcrticG the ~innwGldltc bccomc$ grcc~cr e~d richer in beryllium. The

did not p08itivcly i(i';::l1l:ify .:.:. c.crylliu:il mincrel but i.1dicated the possible

presence of beryl us c ~lncr conctltuent.

Rubidium but net CCDlum v:~~lS icic;:.:i::ificci by spec croccopdc snulynis of

a lithium mica conccn t::.:,te. Grocsul.::n:i \:0 J: "" 1.75 ± is present toli th bire­

frineence cimil~r to c;.Ur..T~Z 0:: O. CC), very ;:;00.:1 clear optic axis figures

Idcntific~tionof ziur~;alditc is tentative; the mineral might be'an

unusual lithium chlo::it:c -.;:r-.t.hcr tb..1U lithium mica. Calcite end cancrinite

The cmount of L8~yl doc3 not ~ccount for the amount of bcvyllium indicated

by essay. Dicmuth \]CS identified GpcctroGcoric~llyaCJc~iatcd with galena.

Scx.l.'01e t'::>. /;,7

A cut of the semple \;'3.S .. Bround and .sieved. Tl-;.e ...200 mesh gl~ains were

separcccd into r,lucnct:ic £~ections by mccns of the Frm1tz Isodynamic electro'"



l~snctic ~~~ction 47-1 4i'-3

G7

47-5

hnparcs used 1.5 LO 0.5 IL~;..:.d magnet

N.:l..;nctic H:lgne tic

:3 15 3 1

E;:;rylliuf,1 ismooci.::ltcd 'CdtLl protollthianite, but not; with zinnwaldite

Four m3s~otic fractiouo of the zpccimcn wore cxumincd.

Y~gnctic frcction

?c~ccnt of cc~pl0

Color

70-1

70

70-2

5

Green.

70-3

5

70-4

20

Greenish
brown

i~ -::.ssoci.:.:tcd llit11 tb.o zi:..-r..:~J.:l:'C:itc but; epc::i2ic bezy I l.Lum ~ineralo lJe.re not

detected.

Sample r~1<-:.,.\-1

concentrates derived from scp2r~tio48 "SQdc ou en elcctromcgnetic mineral

ce?crutor. DcO \10$ c3tccted s?cctroscopic~11y in trece mnountsonly in

the hc~vy side fraction of a yenned concentrate but none was detected in

beryllium ;nincral couid bc identified. No fluorescence or radioactivity



!~~CC8 of un unidentified Zn-Sn blue-
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