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LOCATION AND ACCESSIBILITY

The lost River valley (latitude 65°27' N, longituda 167‘11'.W) is
about 80 miles N 37° W of Noma, and 30 miles from the western tip of the
Seward Paninsula, Alaska (fig. 15. The nearest permanently 1nhab£ted vil-
lages are Teller and Taller Mission abouﬁ 25 miles to the east and Whiea
sbout 30 miles to the west., —

The usual means of access is by plane from Noma, the transportétién
center of the 8Seward Peninsula. Thera ara two airfields im the lost River
" valley. The principal afrfield (lower airfield) is about 1-1/2 @ilé;_north-.
wast of tha mouth of Lost River and, when in good repair, has been ﬁéea' o
by planes as large as the DC-3 and the C-46. The other field (upper éi;-
field) 1s in Loat'Rivar valley at the mouth of Cassitarite Creék and‘gga .
béen used by planes carrying a maximum payload of one ton. B

Heavy or bulky freight normally is taken in or brought out by barges
that land on tha beach &t the mouth of lost River. A graveled truck road

extends 6 miles inland to the Loat River miﬁe. The truck road is sexvice-

able, but requires soma repair, pr;ncipally bridges. |

During this project access to.the drilling sites was by roughntrails~
suitable for 4-wheal-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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HISTORY
Baryllium minerals werae identified at the lost River tin mine in i942
by U.8. Geological Survay geologists working in cogperation‘with tha Bureau
of Mines. The 1den£ification was noted in the Bureau of Minas report om

this project (Z)-g/ In 1944 the similarity between the '"'ribbon rock" des-

2/ Underlined numbaers in parentheses refer to items in the bibliography

at the end of this report.

eribed by Knopf (6) in 1908 and the helvitae-bearing "ribbon rock" from Iron
Mountain, New Mexico was noted by R, H. Jahns (4). SOmevspecimens taken

by Knopf were on file in Washington, D. C.; tests showed that the Tin Creek -
ribbon rocks contained beryllium. The significance of this diocovery‘was |
not realized for many years. '

The Bureau of Mines meanwhile de;ected beryllium at many other piaces .
in the western Seward Peninsula by spectrographic analyses of samples taken
during a aseries of tin investigations (8, 9, and 11). Reports of baryllium
oecurrences in these publications drew attention to the western Seward
Peninsula tin belt as & possible source of beryllium (14). Therefoie, in
September 1959, a Bureau of Mines 2-man crew sampled surface exposures at
the lost River mine and some adjacent areas.‘ Analyses raevealed thaﬁ possibly
valuable amounts of beryllium occur at the lost River mine.

During the summer of 1960, the U.8. Geological Survey started a program
of regioﬁal geologic mapping in the lost River area. Particular attention
was given to be;yllium which ultimaﬁely rasulted in the discovery of éeveral
beryllium deposits (13, 14, and‘L;). Barylliun~rich specimens were collected

from the lost River area and elsewhare on the Seward Peninsula, Chrysoberyl



‘ 10
was recognized as an important beryllium-bearing mineral in the lost River
deposits. Visual guides were noted that mada it practical to search for
other beryllium daposits without the necessity of carrying eumbersoms dategte,
ing devices, . -

A Bureau of Mines 2-man crew obtained samples from tha main haulagov
adit, lost River mine, {n 1960 and also used a beryllium detecting flald
instrument to identify outcroppings that contained beryllium. In 1961,

a Bureau of Mines 2-man crew drilled and sampled 163 percusaion-drill holes
and two vertical dfamond-drill holes in tha altered limestone adjacentito

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

also were checked. This work (1) made it possible to infer the approxiﬁate
-kgrade and general extent of baryllium deposition at the lost River tin mina; :

During 1961 a;d 1962 the U.S. Geological Survey announced the dis-
covery of several other fluorita-beryllium deposits in Lost River vailey.
These discoveries, added to the fluorite-beryllium deposit, inferred from
the Bureau sampling at Iqst River tin mine, indicated that the area probably
contains important reserves of fluorite and beryllium. Therefore, in 1962
& Bureau of Mines engineer collecte& bulk specimens for metallurgicai testing.,
A series of preliminary tests made at the Bureau of Mines Salt Lake City
Metallurgy Research Center during the following year demonstrated th#ﬁ the ;
recovery of beryllium and fluorita presents ?Omplex problems, Obviously,
complex metallurgical research 1s not justified unless relatively large'
‘reserves amanable to modern mining methods are present. - Obviously also,
an intensive sampling program designed to accuragely meésure resorves 1s

not juatifi&d until metallurgical research has indicated that markétabla
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fluorite and beryllium can ba produced. Therafore, 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 extent and natﬁfe';

of the fluorite-beryllium deposits.
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PROPERTY AND OWNERSHIP p
The work dascribed in this report was done on & group of patented and

unpatented claims held by lenhart J. Grothe and Clayton T., Pearson, the

owners of the lost River tin mine. Claim boundaries wera not checked in

detail. The claims included in this group are listed in table 1.
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TARLE 1, =~ lode and placer claims, lost River vallqyl¥1964l/

Patented Unpatented
Lode Claimsg } ' * Lode Claims

Surveyor2/ | : BE$13

Shon Ruc2/ ‘ , BE#23/

Klondyke2/ ' BE#BQ/

Bald Eagle2/ BE#43/

Carry Gow2/ BE#53/

Three Prospectors2/ BE#&Q/

Collier2/ : : BE3#73

Mars2/ ' BE#83

Jubitor2/ . : pEF103/

Gree : BE#113/

Rob Roy2/ BEf#122/

Jenney LynZ ‘ S . BE#132/

Triangle2/ . ) BE#142/

Lincoln2/ : - BEA152

Engin§7n3/ BE$192/ ryé/

Maple3, : Granite Discove '

Bessie3/ Granite #14/ -

Poor Mans3/ . : .~ Granite {24/

Tiger3/ Granite #34/°

ngn3/ . Granite 44/

ngn3/ Granite #54/

Proapect®/ »
Placer claimsﬁ/ Granite Fraction&/

ThressaZ/ ' Rose E.3

Margarebgl ‘ Margaret M,i/

GertrudeZ

1/ 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).

2/ 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, Nome, Alaska.-

3/ Locations include tha Bessie and Maple prospect and extend-castward 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, .

4/ 1located on the north sida of Tin Creek. Owned by United States Smelting
Refining and Mining Company., °

5/ located about 3/4 mile northeast of the mouth of Esch Creek. Owned by

Jamas 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, lata in 1964
in tha Cassiterite Creek-Tin Creck area. ,
No unpatented placer claims are known to be in forea.

P T P Pt . P T, C, e - ‘ per m . U S P T I DR
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GENERAL GEOLOGY
The Ioétiniver mine has been described in many U.S. Geological Burvey
and Bureau of Mines reports. The moat comprehensive description is in q.s;
Geological Survey Bulletin 1129, Geology of Lost River Mine Arca, 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 €. L. Sainsbury.
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WORK BY THE BUREAU OF MINES
Bureau of Mines work on the Lost River beryllium depogits in 1964
included diamond drilling and metallurgical testing. The diamond drilling
was a limited reconnaissance sampling project intended to ioughly indicate
the approximate grade and the genaral extent of typical deposita, Tha metsl-
lurgical tests wera preliminary laboratory investigations to indicate tha

nature of the metallurgical problems.
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Diamond Drilling

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 tha Geological Sur=-
véy geologist, Drilling was done 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, aack,-and dry the

Bludge samples, and keep & detailed recoxd of progress. The ‘Burecau crew

also prepared access trails and drill sites. A datailed record of daily
drilling progress is in table 2, Except during the period July 5 through
15 vhen 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 progress, diamond-core drilling, lost River, 1964
' ‘ Drilling Core Drilling Reaming Casing | Total
' Date shiftl |Hole overburden,| NX | BX {BXWL; AX | BX-NX | AX-BX | Dapth,
» Month Day | No. No. feet feet ifeeti feet!feet | . feet feet, fect
: July 5 1 101 10 | 1
? July 6] 1 101 38
: July 7 1 101 20
July 8 1 101 30
July 9| 1 101 20
July 10 1 101 22
July 13| 1 102 10 14 - 12
a July 14 1 102 52 . 6
July 15 1 102 — _34 —
Total 102 | 10 100 . 18 ' 110
July 15 2 101 8 L
July 16 1 101} - ' . 23 5
July 16 2 101 15 o 12
July 17 1 101 21
July 17 2 101 ’ {30 ‘
: July 18 1 .1} 101 —_. -t 3 —_—
- Total 101 10 131} 100 17| 241
® July 18| 2 | 103 6
; : July 19 1 103 4 28 10
July 19 2 103 23;
July 20 ] 1 103 3 20
July 20 | 2 103 i 16
e o July 21 2 103 3 8
' July 22 1 103 43 2
July 22 | 2 103 : 63
July 23 1 103 — _65 — ‘ -
Total 103 10 .| 169 56 179
July 23 1 104 5
July 23 2 104 11 39
July 24 1 104 28! ¢ .
July 24 2 104 22 | 10
July 25 | 1 104 . _l.2sf - —
Total 104 16 67| 56 ) 10 139
July 25 1 105 10
July 25 2 105 2 36 5
July 26 1 105 ) 12 31 '
L July 26 2 105 18 25 .-
(_,» July 27 1 105 —_— by - .
‘ Total 105 12 110 61 o 122
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TABLE 2, - Daily procress, diamond-core drilling., lost River, 1964 (continued)

Drilling Core Drilling Reaming Casing ;Total
Date shiftl/ | Hole | overburden,| NX (BXWL{ AX | DX-NX AX-BX [Depth,
Month Day No. No. feet feet feet 'feet feet | feet ' feet
July 28 1 106 10 4 5 -
July 28 2 106 63
July 29 1 106 68
July 29 2 106 —_— — 17
Total 106 10 4 143 157
1
July 29 2 107 5 9 25
July 30 1 107 33
July 30 2 107 70
July 31 1 107 50 3
July 31 2 107 —_— —_— 6 : ;
Total 107 S 9 184 . 198
August 3 2 108 - 10
August ¢ 1 108 3 20 7
August & 2 108 3 25
August 5 1 108 15 _ 27
August 5§ 2 108 45 10 -
August 6 1 108 62
August 6 2 108 - A6 - —_—
Total 108 13 197 69 210
August 7 1 109 15 518 16 16
August 7 2 109 . 38 19
August 8 1 109 56 o
August 8 2 109 271 10 3
August 9 1 109 7
August 9 2 109 — —_— 23 .
Total 109 15 5 1371 33 35 10 § 190
August 10 1 110 5 5 20
August 10 2 110 74 )
August 11 1 110 26 12
August 11 2 110 L i - | _20 _14
Total 110 5 5 941 46 26 150
August 12 2 111 2 8 25
August 13 1 111 85
August 13 2 111 75
August 14 1 111 — — 12 -
Total 111 2° 8 197 207
August 14 | 1 112 4 6 35 ;
Angust 14 2 112 76 3 12
pegaitlz ) ! nzi " 25| 1> 12 | 170
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TABLE 2, - Daily pro-ress, diamond-core drilling, lost Piver, 1964 (continued)

: Drilling Core Drilling Reaming Casing | Total

Date Shift-]:j Fole|overburden, NX | B¥ IBXVL| AX BX-NX | AX-BX ! Depth,
Month Day No, Ho. feet fectlfeet |feet |feet | feet feet ect
Auzust 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 10 451 20 . 15 85
TOTAL, CAMP CREER 76 93 1722 267 254 - 751 2158
August 18 1 114 10 S
August 18 2 114 54
August 19 1 114 23 15 | . '
August 19 2 114 25 | -
August 20 1 114 32 Nl
August 20 2 114 27
August 2° 1 114 - - 1
Total 11 10 5 771 60 40 152
August 21 1 115 10 6
August 21 2 115 21 20
August 22 1 115 25 17
August 22 2 115 5
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
Augusgt 24 1 116 46 10
August 24 2 116 34 i
August 25 1 116 26
August 25 2 116 —_— —_— 12 .
Total 116 7 3 801 72 40 162

¢ .
. L‘ -

TOTAL BESSIE-MAPLR 27 14 226 132 117 399
GRAND 'JZ‘(J'I.‘AII 103 107 1948 399 271 2557

l/ shift 1, 7:00 a.m. t

© 7:00 p.m.; shift 2, 7:00 p.m, to 7:00 a,m, ~ .




20
Sample Handling in the Pield
Diamond-drill core samples werelplaced in plywood boxes at the hole
by the Bureau of Mines sampler. As soon as possible after filling, the
core boxes wera taken to the sampla storaga shed where the project engineer
measured the core recovery and the Geological Survey geologist logged the

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

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

Sludge samples were recovered in all caces where it was possible to
séal the drill hole without excessive cost or delay. Sludge sample 1ntervala
co;respond with corae sample intervals. Sludga samples usually include ~about
5 feet of hole, Therefore, one sludge sample may cover tha same 1ntervala
a8 two or more core samples. A sludge t was installed at the collar of the
casing. A hoce, of occasionally wooden launders, carried the sludge saﬁpleaﬁ
to steel 55-gallon oil barrels. As cach sludge barrel Qas filled, the gludge
discharge was shifted to the next barrel. The samples were allowed to seitle;
then the clear water was siphoned off. Thae thickened semi-liquid aludge .
was poured into canvas sacks which wera 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 drying and analyses. |

The BX-wireline (BXWL) core barrels that were used whenever possible
produced relatively large volumes of cuttings becausa the diameter of the
hole is the same as conventional BX but the core recoﬁered isnogly slightly
larger in diameter than conventional AX core. The sludge sample includes |
these cuttings, plus the ground up cvore and any material from the walls that
falls into thé hole. The drilling water was pumped down the drill rods,

sludge returned between the drill rods and the sides of the hole. Tbe L

R e
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much broken rock encountered in all holes caused sludge recovery to ba very
erratic and raises doubts as to the validity of the samples. Some sludge

sgmples from diamond-drill holes 101 and 102 had to be split because o? a -
shortage of sample containers but the sludge samples from the later ﬁbleé

were not split.
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Sample Eveluation

The Beryllium Detcctor

The bombardment of any naturally occurring berylliuﬁ by gamma radi-
ation of sufficicnt energy will remove a neutron from tha nucleus of the
beryllium atom; this principle is utilized in nuelear beryllium detection.
The induced neutron reaction is proportional to the amount of beryllium .
in the material tested. The short range of neutron ttaveliprevents detec-
tion of beryllium-bearing materials unless they are within a few inches
of a detection device.

Tae compone1t parts of beryllium detection devices are a gamma gource
(antimony 124), a detector, and a c0unter. The source emits gamma radi-
ation which causes the beryllium in a sample to emit neutrons. The neu=
cfons cauge & reaction in the detector that is conyerted to electricaI.
impulses which are recorded as a geries 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 adaptéd for use in the laboratory,
Ihe instrument wag 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 obtainad from a sample against counts from knowa standard sampleg,
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 maintained betwean
instrument calibration and assaying by preparing s;mples and standardé

to the same fineness and density in identical sample containers; placemgng i
" and spatial relationships wore identical. Constant temperature was'égin-
tained by thermostatically controlled heéting elements placed in the labora-
tory enclosure,

High statistical accuracy in beryllium assaying is obﬁaincd by.using
long counting periods. The eounting 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 beriods
ﬁeCOme nccessary &s the grade of the sample decreascs. The time require=
kment_for high statistical accuracy in low-grade samples becomes impractical.
Tﬁerefore, each sample was scanned for a standard period of 5 minutes.,

Tails gave relatively more reliable results as the grade increased. Saﬁples
selected at random were assayed chemically and checked by longer coﬁnting

intervals,



Sludre Samplen

Sludge camples were received from the field in canvas szcks. The samples
were dried and weighed. The lumps were broken. Wnhile ati]:i in the canvas I
sack each sludge sample waa placed in éraasure contact with the laboratory
berylometer and scanned for & S-minute interval. The amount of beryliigﬁ
present was determined by comparing the count obtained with the count obtained
when standard samples of similar size in similer sacks were scanned in the
seme 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..

AT
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Core Samples

The core was received in Juneau in wooden core boxes. Eplitting the
much broken core material wag attempted but provad to ba imptactical;’therg-_“
fore, all mineralize&“;;fe was crushed t$ minus l/4-inch size. The cfushe&
material was placed in sacks and scanned with the berylometer in the saﬁﬁ‘
manner &s the sludges. Standards for comparison were prepared from mate-
rial from the outcrop of the Camp Creck deposit, ground to minus 1/4-inch
siza, 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 gcanned in standar&
cans and compared with appropriste standards of the same graiq size ana Voiumé.
The beryllium content of these standards was determined by chemical analyses.'

- Occasional rapid chemical checlks were made to confirm scanning if any
irregularity, such as small sample size, caused the operétor to doubt results.
Rapid check analyses of this'type have not been recorded in this report.'f\

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 scenning were crushed to minus 10 mesh and |
placed in standard cans for nnaly;es. The counting interval was adjuatéd”
to give a statistical error of less than 5 percent. Standards geré prepared
from similar material of similar grain size; the beryllium content was deter-

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

and longer counts arae in table 3.
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TAELE 3. - Comvarison of beryllium assays by S-minute sczaning,
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by lonrer counting interval, and by chemical analvses

.35

D2rvllium Detector ChemicaI
Scant/ | Long Count%/ assay
Hole Footace Lab. nle0 nEz20 Be0
No. from ! to No. percent percent percent
101 127.0 | 128.0 64~1426 0.01 - 1 0.016
101 191.2 | 192.0 64-1434 .58 0.64 © .85
101 192.0 | 197.0 64-1435 .22 .24 -
101 205.1 | 266.7 64-1439 .15 .18 ;-
101 229.9 {231.2 64-1L46 .14 - .13
102 25.0 | 26.0 64=1452 .09 - .10
102 | 28.5 | 30.0 64-1455 24 .28 R
102 30.0 34.2 641456 .18 .21 .23
102 34.2 34,7 64-1457 .15 .17 -
102 34.7 37.5 64-1453 .16 W17 -
102 37.5 41.0 64=1459 .22 .25 R
102 41,0 | &41.8 64-1460 .29 .32 G T.33
102 47.7 £9.0 64-1466 .25 .28 f -
102 61.5 63.2 64=1469 .31 .32 ; .39
102 63.2 66.0 64-1470 .24 .21 ; -
102 66.0 67.8 | 64-1471 ) 45 P -
102 67.8 71.0 | 64-1472 .40 .34 boa
102 71.0 71.5 64-1472 | 1.66 - 1.92 1 2.23°
102 71.5 76.0 64-1474 35 .62 ; -
102 76.2 : 76.6 64-1476 ! .18 .18 g -
103 121.2 (122.2 | 64-1479 | .40 .25 : -
104 16.0 | 18.0 | 64~1481 .04 - L .03
104 21.0 { 30.0 64-1483 | .29 .21 b .
104 30.0  35.0 64-1484 | .31 .26 E -
104 35.0 ! 38.0 64~1485 .13 - ! .14
104 38.0 40.0 64-1486 .20 .22 ! -
104 40.0 | 43.0 64-1487 .17 .17 : -
104 47.0 55.0 64=1489 | .13 - .13
104 61.5 65.3 64-1492 i .37 .46 -
104 65.3 68.0 64~1493 .16 .17 .20
104 68.0 72.0 64-1494 - .18 21 -
104 76.3 73.7 64-1497 .13 - .1l
104 78.7 | 83.0 64-1498 .29 .28 -
104 92.5 | 93.9 64-1501 b 43 47
104 '102.0 | 104.3 64~-1505 .86 .89 1.07
104 104.3 1107.0 64-1506 47 .40 -
104 107.0 | 109.4 64-1507 ! .19 .18 -
104 110.9 | 112.7 64-1509 | .22 .19 24
105 8.0 8.5 65~38 " .10 - .10
105 18.2 22.0 65-43 .13 - i A4
105 22.0 | 23.0 65-44 A .39 -
105 46.7 | 48.5 65-49 .35 .35

R T
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TADLE 3, - Comparicon of barvllium assays bv S-minute gcanning,
by lenzer countine interval, and by chemical anclyses {(continued)
! g Derylliun Detector i Chemical
: ’ ; . Scanl Long Countz/ assay
Hole Tootase Lab, : nia | nBz0 Bz20
No. from | to No. ! percent | percent percent
t é
105 48.5| 50.3 65-50 | 0.15 0.14 -
105 54.1| 57.0 €5-55 ! .16 L1400 -
105 66.5! 67.8 | 65-59 .22 .23 0.26
105 71.0f 72.0 | 65-62 .29 .31 -
105 72.0; 73.0 65-63 24 .27 -
105 | g84.0! 87.0 65-70 15 .16 -
105 | 3.2¢ 95.5 | 65-73 37 - .51
105 95.5) 98.1 | €5-74 .16 .18 -
105 98.1} 99.0 | 65-75 .16 .22 -
105 100.4{ 101.6 65-77 .27 A -
105 101.61 102.0 : 65-78 .41 .58 -
106 15.0] 17.0 | €5-87 .13 .17 .17
106 17.00 17.4 65-88 17 .17 -
106 22.01 23.0 : 65-91 .33 .32 -
106 25.5! 26.1 ; 65-94 .15 W17 .17
106 30.7| 32.0 : 65-96 .31 .31 -
106 | 32.0| 34.0 | 65-97 17 .17 -
106 | 42,01 45.5 | 65-103 26| .27 -
106 45.51 47.0 | 65-104 .26 .28
106 47.01 47.7 ., 65-105 .10 - .15
106 49.9% 52,0 | 65-107 170 14 -

- 106 52.0{ 53.5 | 65-108 | .25 .27 -
105 53.5! 57.0 ! 65-109 ! .09 - .0y
106 62.0! 65.5 | €5-112 .18 .18 -
106 ! 70.31 71.3 | €5-115 .05 - .09
106 | 72.0! 77.0 | 65-117 RYE A -
106 | 77.0| 75.6 | 65-118 | 29 .33 -
106 §2.0{ 84.7  65-120 .02 - .02
106 89.7 i 90.0 ., 65-123 .16 .20 -
106 90.0} 94.7 | 65-124 .05 - .09
106 956.3: 97.0 65-126 .16 .18 . -
106 103.3 | 104.5 65-130 .32 .33 -
106 115.02 116.4 65-136 .16 .17 -
106 123.0 ! 127.0 65-139 .19 .18 -
106 129.9 i 130.5 65-141 .28 .28 -
106 156.0 ! 152.1 65-150 .16 .17 -
107 | 0.0 14.0 65-153 .09 - .11
107 14.0! 16.0 65-154 .20 .24 .26
107 16.0; 16.7 | 65-155 .23 .23 -
107 19.0} 19.7 1 65-157 .34 .29 - -
107 24,0 25.2 | 65-161 .23 .25 -
107 25.2 28,0 65-162 .16 .19 .22
107 28.6: 32.0 65-164 .28 .24 -
107 37.6 . 39.0 65-168 ST - .14

i '
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TABLE 3. -~ Cocannvison of breyllium ascays by 5-~L1' -2 s8ca
bv 10ﬂ"2: counting intosvel, and by chemical zralyses LQO“txnued)
i | Dorvllium Detector 1 Chemical
! i Ecari/ | Long CountZ/ | assay
lole Footore i Lzb. i nIe0 | nDe0 | B0
No. izea ! o ; 110, ! wmerccnt | percent ' percecat
i ! ; ; y
107 2.01 43.3 | 65-170 I o022 ! 0.16 |-
107 £3.3 ¢ 46.0 | 65-171 IS b A .12 Po-
107 47.0; 48.7 1 63-173 ! 27 .18 i -
107 52,0 55.0 |  65-175 ; .11 - L 0.15
107 €5.1; 70.8 |  65-i83 ? .24 .27 i -
107 70.8 | 72.0 !  65-184 % .04 - . .04
107 74,2, 77.0 i 65-186 : .59 48 -
107 77.0 73.0 |  65-187 .33 .35 -
107 80.7| 82.0 i 65-139 .21 .20 .25
107 87.01 82.7 | 65-193 ; .22 .21 .24
107 91.5| 92.0 |  65-195 ! .24 .51 -
107 92.0 | 94.0 i  65-196 : .60 | .77 -
107 96.9 | 97.0 |  £5-200 ; 22 | - .27
107 97.01 97.2 | . £5-201 : 260 .26 -
107 102.3 [ 103.6 | 65-204 BN 47 46
107 104.5 | 105.2 ! 65-206 - .24 .19 -
107 105.8 | 107.0 :  €5-208 ; . 43 49 -
107 168.3 {109.5 |  65-211 ; .32 .31 .34
107 130.0 | 132.0 65-218 f L1600 .16 -
107 52,0 1136.0 | £5-219 : .10 - .13
107 136.0 | 138. P 565-220 i 24 .23 -
107 145.0 | 145.5 ©  65-223 : 14 - .21
107 151.5 i 152.6 :  65-226 i .26 .28 -
107 162.0 1168.0 :  65-230 | .23 .22 .23
107 | 168.0 1163.5 |  65-231 | .23 .32 -
107 | 183.0 {191,0 |  65-240 ; .22 .24 .21
107 192.4 1192.7 | 65-243 ; .66 .42 -
108 10.3 | i5.0 ; 65-290 ; .15 - .16
108 30.3 | 32.4 . 65-297 ; .21 .20 -
108 32.4 § 36.5 | 65-298 § .07 - .08
108 52.6 | 57.0 i 65-204 | .02 - .C2
108 €9.7 | 72.0 653683 : .52 .57 A
108 79.7 | 81.0 65-312 ! .28 .30 -
103 162.0 | 166.5 65-338 ? .C5 - .07
103 152.5 |186.0 65-345 | .32 .37 .33
109 34.0  35.0 |  65-358 ; .04 - .05
109 £5.0 | 46.0 65-362 : .83 .97 .88
109 50.0 | 52.0 65-364 |  1.03 ! 1.02 -
109 52.0 | 52.3 -365 | 22 .25 -
109 57.8 | 58.7 65-368 ! .23 | .25 _. .25
109 60.0 | 61.3 65-370 ! .23 .27 -
109 63.6 | 64.0 | 65-373 i .30 .37 -
109 63.0 | 69.7 | 65-375 : 272 .83 -
109 72.0 | 76.0 ! 65-277 g .39 42 A
i .
- N L.
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Hole ] l i had
’ TFootan | { Iaryllium
N caTe ! - 1 Dete
0. | from | : Inb, Sceal/ io itf’cto,_- Chemic
| o ! " nEes , Long CountZ/ al
109 | 76.0 i L peroent ; nbels aseey
109 : 80") 77.2 : f\!'_:., —= Dcrcenc . . BOO v ’
oy | Sop ) pme cosey 0.3 | percent
109 o1 91.3 eoet e 0.25
106 | 1eats 1932 2-385 e .25
109 lgf'f 106.0 65-23 '92 f - -
109 3o | 113.0 65-359 e .37 0.62
109 1150 | 116.0 65-393 14 -28 -
169 1297 © 123.0 ai-iﬁ“ "50 - -
109 129.7 130.0 | 65 354 ‘ oy .60 .18
169 '.- 145.0 . 'Jio | . .59 -
109 154.3 ¢ 155.0 ? 65404 ! -12 - -
155.0 | 156 [ 65-402 .13
1G9 15 f 156.4 | 65 oy 43 - .19
109 161, | 162.0 i -409 4 43 .16
162.0 | 1 i £5-412 .33
109 166 O f “'62.6 : 6:- -': 15 '36 -
109 leotg | 67.0 | &5 flb . - -
110 67.9 11710 Iy 55 .25 .19
i . 13 : o5 e { -
10 | eas | ere | ool .04 .21
110 i 67.0 1 - - B
7700 ! n 1 65“:0’ ’69
110 fogo.1 206 - .02
102.0 ¢ 10! . 65-510 120 |
111 ; 104.0 : it \ - «70 .
35-0 { H 6D~51" .10 .
111 ! : L0.0 0 / . 4 - 12
i 75.¢ | ;. 65-525 .04 !
111 - i 77.5 | : [ 011
93.0 I 65-537 .17 }
111 12(\ 1 98.0 2 6r - O H - oovl"
1 3.0 ! 129 ;. 65-541 07 - .17
1 s l .1 H 13
48.0 Q lr,‘ 1 6_,-551 -06
111 106 O ' —)J.O ' 65 - 20 - 011
112 96.0 | 200.C | =333 : - .C§
20.0 | o i 65-566 . -11
112 35 o i -A;.S ‘ 65-5 ‘1,7 E - 022
112 0.5 40.0 | 65 7 06 - -14
112 50.5 § 51.0 | 83-578 . -' - .15
66.0 H i G5~535 .09
112 ; 63.5 o2 - .07
. 81,0 i o { 65—589 -02
113 : : ! US.O -4 - 011
15;0 ! i 65‘593 '04 .
113 ~ 2 20.0 H - . 'GS
113 30.0 k 32.0 ! 65-615 .10 ’
5 k4 ')F - . 4
114 '43'0 { 5200 65-619 e = .11
72.0 i 65-626 .07
114 81 0 E 71:.6 6:_6: .r; ; - 028
114 35 0 i 33.4 g 59 os y - .08
114 102'8 i 90.0 63‘6§3 " - i .26
114 .0 :107.0 2-647 ’ - | .05
120 £5-65 04
114 0.0 | 122.0 =651, ' - .07
133.0 | 13 65-€55 .20 =
114 151.0 { 126.0 | 65-6 7 .21 .05
115 -0 1 152.0 L >3 - .15
E 17.0 '§ 18 0 6;}-662 R -06 - . 2
L 65-664 Sl - {8
;' .16 - -12
} | .23
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TABLE 3. - Compariszon of bervllium assays bv S5-minute scannina,
by lonrer countinc interval, and ov chemical anallyhc {continued)

! Tervlliim Detector Caemfical
C ; Scanl/ | Long Countd/ assay
Hole Footcwe ! Lzb— niel | nBcO - BeO
No. from | to ’ lio. parcent | percent perecent
] -
115 20.5 21,0 L 65-667 0.73 é 0.70 -
1i5 29.C | 31.C €5-670 .23 .29 0.28
115 33.0 | 55.0 | 65-581 05 | - . .06
115 55.5 | 60.0 | 65-684 .17 - - .16
115 62.0 | 63.5 i 65-087 3 E - S .29
115 63.0 | 69.5 65-694 .79 1 .85 T
115 69.5 70.5 L £5-695 .25 .33 -
115 70.5 72.0 i 65-65 .31 .35 -
115 72.0 73.0 65-697 29 .30 . .30
116 124,0 1129.5 65-730 .02 | - ’ - .03
115 140,06 | 145.0 65-734 02 - .03
116 156.0 | 159.0 65-738 01| - .01
¢ §

1/ 5-minute couating iaterval. ’ :
-2/ Counting interval long encugh to give a statistical error ¢f less than 5
percent. ' :
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Fluorite determinstions wore molz by petrographic estimation., Splits
¥

of one or wore core cazples werc crushed to minus 4B mesh and composited

to form the sample. The cample was then screened. Fluorite and other
major mineral cdeterminzations were maode on the minus 100 plus 200 mesh frac-
tion. Tae accurcey of this method was checked by chemical cnalyses. Resuits

of check anzalyces cre in table 4. ctailed petrograjhic estimates of the

principal minerals cre in the scetion of this report entitled '"Petrography."
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T/ILE &, - Chemicol cheg't of prizorranhic eotivation of iz
cmowmt of fiucziin Ciomond=d=iil coredd
{ Tatroronhic Dotinmates
Sa=ple [Flucriecc!  folloize | Cther . | Total {Che=fcal
dzseripticn | | | Zguiv.! o -zwrale eczl ecuiv,
tiole | From{ To ! Lab. ! 2Ty ‘ ¥3Ts Caly , ; fmount Car €27y
1o, feet! fact! I'5.! szrzant inarconatnascent (Tvne inercent inerccit percent
| | | : | |
114 1107.0]112.0[65-C520 55 Z 15 18.7 { 2/} 5 74 71.9
114 |112.0117,0165-6531 55 | = - 2/; 5 55 59.2
114 |117.0 120.0,(5-634 45 b= - 2/ 10 45 £2,1
114 1120.0{122.0,065-655; 55 | - - | 2/i 20 55 41.1
115 | 29.0] 33.5i65-702; 25 | - | = 3/t 1 25 32.8
115 | s2.0| 55.0l65-6610 €5 ! 2 | 2.5 ! 3/{ 20 67 €0.7
115 | 55.0! 57.5{65-022! G5 - <.5 | 3/{ 25 65 4.0
135 | 57.5! G4.01€5-702) 70 - - a1 2 70 70.5
116 !109.0(113,0,C5-726' Trcee - - 41 90  Trace 5.2 .
116 |113.0!115.0!65-727! 2 - - L/l 94 2. 7.7
116 |122,0124.0!65-725 5 Trace - &/ | Trace 5 14.6
116 1124.6129.5|65-730! 1 - - &/ 1 1 4.6
116 |129.51!133.2165-731; 1 - - &f 5 1 3.5
116 {133.2:136.6i65-722; : - - 4/ 10 1. 4.1
116 !136.6 :140.0!€3-753] - - - &/ 10 - 1.8
116 1140.0145,0!65-7341 15 | - | - &l 5 15 12.8
116 |145.0!150.6:65-735: - | = - &/t 3 - 2.8
116 {150.0{153.06;65-735; - 1 - - L/} 30 - 2.3
116 |153.0/156.0,65-757' Tvace | = - 4/| 20  Troce 1.9
116 [156.0159.0'65-723 - i - - | &/ 320 - 2.4
116 {159.0{162.0:65-725" SO D R T A B - 1.9
i H s
1/ Petrosraphic ectimmztes were made on 160 x 200 mesh Zractions screened from

el
~

~48 mesh samples grouvnd froa splits of 1l/4-inch ground cove camples, If
sellzite or other mincrals that contain flusrine were detected during the
petrograophic estimation, the fluorime content was calculated as equivalent
fluorite for comparison with the chemical fluorine assay also calculated
as equivalent fliuvorite. ey
Zinnualdite.

Iithium mica.

Lithium mice, mice, end chlorite,
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c~ond=Drill-Tals lon-

by}

[N

Dizmond~-drili-hole descriptions and znalyticel date are in the sections
that follow; detailed geologic descriptions of the core are in a U.S. Geo-

). A1l sludge samples were scanned with -

—

&

logical Survey open~file report (

o

the beryllium detceticn device excent
unmineralized sections of the drill holes. Core samples from ell sections
of the holes that eithor yielded mineralized sludge samples or showed other

zaticn were scanned. Sludge szmiples are numbered

3

[N

evidences of minerzl
serially; cobzscnec of a2 sludge sample indicates that no sludge was reccvérea.
Estimzated theoreticzl sludge recoveries in BY wireline (BKQL) hdles
for various percentages of limestene and fluorite are in table 5. Sections
of a fcw holes were drilled with coaventionzl AX rods. Tables showing core
to sludge ratioc in AN holes can be found in most dizmond drilling hand;

books.

relatively few samples from definitely



Linestone, percent 166 78 50 - 25 . o
Fleorite, perceat o 25 50 75 100
Estimated cpecific gravity 2.75 2.35 2.95 3.05 3.15
Core recovery, percent: Siudrz, aroms ner linoor foot |
100 1738 1501 1364 1928 . 1991
75 1603 1972 2041 2111 2180
50 2068 2143 - 221§ 2294 2369
25 2233 2:14 - 2395 2477 2558 ,_ ‘

0 2358 2435 2572 2660 2747




of analytical gdata are in tabdles 3 znd 4.

Thirteen diamend-drill holes weore édrilled in the Cawp Cree
ilole locaticns &re chown on figure 2; drili~hole loecs =ud analytical data
1

are in tabiles through 18. Cheek znzlyzos to ectimate the velizbility

Q
3

0
<
o
S

The ccordinates s

drill logs wefer to the system of coordinctes usced at the Lost River mine

(7). Coordinctes were doiermined by ccaling Ifrom plane table meps and there-

fore are zpproximate oaly.




(%% )

[ o
: e B [ A S e - ™ o o o8 =4
< ~t o @ OO0 COO0LD O o D0 o i
[egiVe] O R Y ¢« o e e s 3 * » e . . . . . -
o~ (4, N - AV B o -
[+p] i ()] | s
. o Ja -
; - — e 2 BT e i e i e et 38 et e -+ st e e e R -
S - L) ) -
Ot ~ 1 [0} L0 i
R Ry ('s} ¢ £ AN Ol [ 0 < QWD ol
] WY e "< (R WY O IN N N o N N n (3] vy (2] ~3 ’
i 4} W O AD e D ) 1NN Q ™ W ] :
t v .% &SNS ...u~ KU L Mg B o B o B <V N oYy -3 u ™ o ~SE ¥
< ( [ ¢
i OO~ —— e e e e .
< ~ 3 . () -~
-l o4 o - ! ~ .
s o) 0O, o (o) gad o~ L]
[} Kol ] 0o ~ S INW N OO e o 3 <]
it se as v 02 1§ puf & .vi_ o~ ol ped e -~ - oot
o € el By e ul i
kS an..mnﬂ. [SERS! 7~~~ NN TN NN PN EN SN 0N PN N NN ../)\i\l\)../\l\).
e Ul S O UORURITNTL TR AR DU 1. , ..} ) . ——
e 0 r 1 - - e - e R e NPV NPUI PUSGET SN R N e
o} 4 0 [ )
14 (V] ) Q o} ]
(¥ r4 FYREY] 3] od .
J (o} O e 4 ot
o £+ 8] [
t [$X] vt . f
£ v [ T Vo W Wa Woa ¥ :
1] I ~ “ H
~t > . R — e s s [ ot e i - B L L OO —
© [ 5ot pd rd o) O :
3 > ol ot o W Doo w
Mb Ie‘ B. u.,_ .M & f ﬁU- /\ <- . - ;
3 v G < [ .
(ad ] O \v
o=l nu »I,J (U — B O U P Cim mm e o ceveen e e S e p——. PR e e e A me et e ——— - ———— e —
! > (5] N P W, N
! [#) { Wy ) NS W
R | SR ) ~ N -t O
g @] ' o~ o~y
! A Py e e e e e e s
3 el p [P R cee ameimas e msee i e S ewmm e s e A e B th et e e e s e & ek b or—— — —— o o ¢~ e _ve e
I (-39 cil 1o o~
G [ R IR DAV A ST TN AT AR OO O MNW WO ) NI OV IS
1 ..,u. A..w *: ....w r,,v_czn,../r DD OV N QDO GV NSO _ICC SCOC,& ~E NP [ W N S O
tJ - [SIEATINY -
ol q = e e UL T e e e\ o e J U vo, S e et o e 2 e = et oo = 2 e e e
[ .LO =91 .U_ AUOCGZSnu?ucuruﬁv -..115/.?,2149820000.9 ¢ 00 3 ...._TJO/_
" . . - - . Y . . .
1 n.lus m; 9..511211111_12211..31 ..... ,...28 it I 4e) 63/_3
Rl WY N
. G e e s e e e ot m e et 2 o e on
’-\u e ————— P - i e s e  d— 145 — 1 b s e ey et e s
( n..wr.. — o COL.CSCOJ,JG/.639_:1:36430 3533 5/..90 T W W
N s e [ - . . . - . . .
_“ o #m i :. 315112:11211_22231,.1 121129 2214 O M wnm
E 1) o ¢ .
i & el (D W =
£ «} Lo ol @l — . —
Q e Q =t o~
%WSJ o..&o 00 0621404r.u3578140422566952710304016
U or <H . « v s @ . D T . .
es 11 = b Q= 016892560 (ol 3579348931.:45727924584836
Mwmma m.ub uno 11.11122223334433/.../.._.é/....r..CJ~;.5chJ€6677778399
() P P o e — 41 ot P n MBS 1t B 4Y 0 i e - eni———
o a3 s -
eu.m&.ﬁ_ nﬁ mu 000406214040351814042266698271030401 |
b ™~ as . . . ] [ . 3 » . [] . . . . 'Y .
L B R T A~ L 001689256802357934@ 0134572792458483 :
%.mnwanmm = L B B B e I I IS B I W TG W W L IS G TNV INSOIDININANNDOOC
Ao .

3

7. . P \ )



Scan

nBeD

at, ;

<
bt

cd

¥

! Sample.

LTV

o

2CC

L)

Lo

£ GD

&4 .
o o~ -l QU o~ 4 ~ ™~ -t (] - N
3} o o 3] o o Q Q o QOO Q0
[¥) . . [+ B . . . . . s s @ e e
4 o [P
I - .
3 ~ o, o) 3 ~t o o M VMO wny <
s [s2) o @ [} 3 o O (D) <t oy =~
) o~ [*}) [ [ [53) Ly O 73} Y I~ o [ee I oY
W,. < ) oy (S} ~ ~ Ly o ISl .
B I N T . s : «
1w m@ -l ww ) il
(=) C . ™~ P~ (2] (233 o~ N ™M
nw -1 -l (B ™~ 3] o) (o] (%) ~3 3 3
H \}\/\l)\‘l\/)}\,.‘«/\.I)\/)\.I}\J\yl\/)}) TN NN NI
] | 1 i 1 | ! ! | l 11 1
]
[g] Wy 3 V]
[} . 3 .\\ <)
ot < -t ) i ~t (3] ) n ¢ n oD
H 1] r~ Wy ot o4
a =
M.Mm —)\-}\/}\).—})~)\.I_ _)\..J\-ln\./\.l\/—))\/\bl_).\J\.}\j\\l\\l—)))_)\l— ”))\/\J).J)\)
el
T R R R N T T T R i S R -t o ™ 3 aele
) QOO QO (=] QOO OOCCOOO (@] o [ O YN e el
[ ) - - . L] L] - /\ L] < < L) < . - » . . . Ll - . L] . .
[ Q
(& (55 BRSHIN Ve I o WFe YR N | < [N e G Pt 3 ol O (Y O ™~ N v ) [S3 RN i Y
I R BE TR B GRS W (5] WOl eane)s M (b} o)) (2] ol )W
[&d SECY Y N U IS TS WY O ot ST [ R v 7Y n ~ o™ [s0] CIND ST )
& et e -~ P~ <5 o4 el e~ Wy ~& [a) ~r ~E
4 Pioe Winn Wi e WY ) ) o :\JMUWJL}\:z\)\j\ /}))\)\}\\/\J\V}..: -
o AN B AT SR o T ARl B A ¢ wi e 7 LAR A N S o I Ts WA B BV T e B B To NG S <k
o SOy D [ T ,u [N Vs B 48] uh €D [a [Aa TN AV B § C. [N N C OV OV IS P ™ Gy IS (3 BEGS EEND
Q s o
43 Sy Ov QD [ ST B o) SESURING U | [l ¢ WY NP Y 7 [¥o) - 1 -t o, 7 L. -t 0 7 o)) ¢l O
[} » . - . . . - - . Y ¢ o . . . - . - . . - . . . [ .
m,c. bl O} L B IS IR o B SR I o | [V (@) CaR B 3t BRI 45 WNo SR BT BFRY) 2 3 _L [\2 Wiss! 4 ™ et
]
A_u fuaﬁv .U.Un_,.onlr,.; NN O Oon.ulroaué.;?~000«ucc D OO
L} L] . L] . - - - » * - L] - L) L]
a,m 2 (o] ,J N Y 3 3 : <F e o) CHin oy - r G 1 1 l 3 2 5 /._ _L 1 [En REHAN ok}
o .
N AN )) ))))\..I T T e :I..,.l.xl,.\.c.l.ﬂlﬂil. T
QOCIOQOOMMOGOOWNMWO-T 500004037800000020000
9] 4 %+ e ¢ s+ a8 B B e *+ T e 8 s 8 » e @ e e » 5 & & e 8 e & & e s
o] Q el YT AT D N G D DO NS ) O et 380/412 n.44n024827 ed O S 0 %
MO QO Ol e (AN OO ET T T AINBOOOONININADAOAROO
R e = e e W B B B B e e T o e B T L B Mo B B B B B S B e Mot B e R R R B R L R e e
i 60C20003309005806 50000403730000602000
O 'y . £y . . . » . . s 9 . . Y * s & . . . . . . .
4 691346369c).,JSO/,w7380.,..._38 .._.123432/4.8271271
Fa 9900001_117_»,4233.333?._/:.’/4.“.55/06606777889,...1,010
.l.?..ll1..llﬂlwlll11_11.11111111.1\&7.—1«11&-?*111ln/_

o
(
~




&
50 9 A
L 3 ,
[%2 3 ~ 2]} : . ’
NG ,
-
o 4 m
(% ‘.
o 5l BE .
[ o3 e R
pol i m_.— 18 «
51 K] = S —
o o
51 %
-4 A
0 £ 0
- o ud
™~ - e e e e e e et e e e
<
(ol EA]
s 4]
Q (] TN ] [V
~t [ R .
G L 1 <5 - WO
A o ) 4t ol .
3] 13
L -l Py P Wi W WL N
1 ! | ‘ ]
~ ¢y ¢~ eY 6y <3
(& [RGBV NeNeI -
L] . . - L3 . *
o
N~ [ 3N <h BVANE Ve BEN i) | ]
\D Oy s -3y N o =
el CLINY 1 Oy L) WO [e]
uy i [ |
vl
TNl WAy
ek Y]
by <t s <l STy
G L) \D N ¢t }
. N . - - «!.—..* - ﬁu
7 .l A.U [y I el | kW)
-e . . ol
i\ u AJ W S oed O .,M_
b}u. .
‘ : o N ¢ vt ot el oA et ped gl b gl el sed
9 r 5 O DGO 4]
. » « e [J) 34 OOV O0OO0BO0O OO
,.CL ~ (TN B ﬂ o FR T I W U RS S s Y S S e}
? (3
. @ R R R N I NI N N N
. ¢ e SRR I
W ~! Q) PN SN\ O N\ N W
C 1 557033920000
I OV B G A | a s s » [ )
»l £ LA €1 EY €3 L3 P 3 o OF e 65 4ol 9 .
| il Q R R R R N R R R K A RS e} (v} e 4 5 6 NGy O =l
i e o S ed Ol ed o N O N o H o R I R I I IR N S
et] P e S DT L LI
e £ 5:457014,59?‘000 [92]
[ QO s s « + & a2 s
1 31 020357391273
[ R R SR R KN N N G RO K] .
SN NN NNN N (e




39

3
I 52} [ve] () [Ta) ~ ~ <) [22) I~ O
& O ¢ o (=] -t —~ [ N O o QO
() g g 0 . . . . . . . 3 L
S Qf3 (=] .
's} [ 310 ~J
~ e . ..
~ \
[} a
1 [9] LR [0 o (3] ~ () SN <& VO
et L Kol [ rd [ [9] Q W Q vl i D
4 “d [WARE N -t (@] 0y ~ (9 RN 4 : ~ < Q
~ v DI o] i &) 3 (§8) 3 o~ 3 5
A~ i Ko+t v .

) T 1 P~ % o Q i N ™

™ o~ [} (48] ™ [ 4] (4} o) D)

P W W o N e W an § AN SN TN TN TN SN AN AN NN PN TN TN TN N

! | | ! | 11 | |

™~ Ly in %2} <
sd ~ . [4\]

e Tk Xan Wan 0 Wt W Wode WP ol N e WP et WA W e Weae W ke W e WAk W Win W W au NV o N . Y WY

! 11 ” o 1

UV, SOOI PR SN ST e e vy e e it e i e m e e e Vil e e e e e
[ ) 6 < D e IR ke ] WY A OV e O S N WD
QD OMO € WO O D¢y e I QH O D ONOO
- . . - . L] - . . L] . . - L] . L) L] - L] L L] -
(o}
W NI W (SO RN B B e BN I o el O DY AN O W) PN 0D Y e
O N e (D [ RN B IS S B S BETS | W ) N Y s OY D STV LY ] €D
LT T B ol B Y (SO I o Vs BESARNEE I S (S8 Bt BT AV B QNS BFES B AINR IR0 IR S
st veb 0 ~ o . [ ] i
e e e v e s . S bty o e e i e - A e e e
OV QMM OM i JESH RN T VY WO Y YWY DI~ o Q QN
CY WD Y L) NI N VRN I~ rru. O I A SN} (S0 e [ [0 IS,
¥
OO LYY AUn IRV B e} B9 W ua [ N WY N NN LAl 12 (S0 Biag}
. - L] 1 L] L] - - L] » L] - - » L ] - L] . . - [ 3 - - -
Wil o} [ i =t 4 ol v~ - €] oy 4 3 £ WY
A2 AW [~ '
Dw [AFESS] T U U O S FOUR U UV GOSN U OSSR NS U UG OSSPSR O By
[d
) . %o M ov 0w QR TR WP SR TS W7o Nt I W B o) ! WD WO M oW e (@] D
) 4 e i} 34 ¢ & & 8+ e a * e e« s e . « e s s Y . . .
(S 9 [V e T A B e | ¢t e 01 ) (@] 4 - D) I E%! ¥ (S Va
~”-,M 0o ol
¥ DN ) [ X
C ) - e} o] e e e e e e S P O P P OV VUSSPV SRR Y
€ e ) ] NN \/ \/ N~ NN NN NN NN NN
[S T % YIS 00050543053COGCSOGZ?.? CUZSCCﬁIGOL‘C
[ 2 Yo O * 4+ & s e w s L s e c .« e w. e w8 o .
se Do < ey -t ri. _L vel (NSO WY WD Iy O d O < 1Y W s O nu . DN SR T nL CI WOy el 5 -t
Zn..mC..n,l - O ret gl ool gl gl gt pei eed uﬁ)ah~9._¢~01_a/a TJBnJQ..B/AL»./.Iu././_/./ﬁSS&u
m A.w J ' [ i T i - —
sty [ wd v
Chw_.m_a.w& ﬂ_u. m 00GQ:JOSQGOSGO009rJOvan“_lrJOnu.n/_rJoqu/OO&. .
{ SIS P L] « & = . . e s e »
- O Qe gD, ] 05012456790._/.5373002 4711_2225 915 %
RN 2 R B e R e N RN R RS R X RS R R I I R R R R AR
[ i1

. o s
N, p—_ .



&0

Ay

;¥

*

¥

.
et

h el s

%
o
m ) ¢
(S 2 £5 T B
L) ¢ O
u
e
IV} LS el
< NSl
Wl LY ot
o vl b
e )|
N 4
[V}
et
Y.«
i
oo
[

i
1
I .
i -
v b
i
]
e
A Y
ﬂ,
v
=3
(8}
LRI W
RN
A0 IS R R
43
1] 0
i Qf -
el {2 O
i <
£3 ks
I

“ ~t [¢s]
N o™ ™
. L] -
(=]
(&) <5 Lo
o™ i [}
2} (93] wny
~r [} (o]
~t wn W
) ) (O}
NN TN ST SN N

vy
v

wy

[t

R e R 2 WA R Wt WA

LR IR 9t
QY el sy
L3 . - »
7
€N v )
(S DR T AL SN
0 e
R B ]
3 (S
(o] (%]
vl
Q )
a -

(9] <O
. .
wy 1wy
P PENDRN
Vi o)
. - . L]
D e
O\ OO
[ JVe WAV
. . L)
LA B S X
AV N o]

C3 ) Wy -l
Al

WY YD
L] » L] -
i
[SATENE BENEFIAN
oy el Sy
e by et
(93}
(SIS WY o
Loe Oy
[Sh BEVS BN
. . .
~)

Y WY O
-

<7 _..w

QWY O ¢

. L) L] .
TR L B BR V]
Poe P SIS

ono

« e .
(S I o B
[T

PN TN N

N
s8]
vl

WOV O

L] » - »
AD el ety
f~ 2 ¢ ¢

WO W

L] - L] L]
DD et
[ e B %

L[]
el [5h]

0 O3 O
L] L L] L]
551&.

QDD

» . L] L]
el WD P vl
NGy O

QO OO

. * L)
D D I
CIND &y

MY o
» +

ERCRTR

- - .

-t o

SFPOMLO
L] * .
REART NS
OO e

P s s R

OO

L] - . -
Lo BY )
O QOO

[as Bact s SNCE |




w4

~3

-
f Y S U

-

[ [} ~ (WA
uy vl [} ™~
o r~ ) i~
! ) (]
S n ™~

<5 3§ ) <&
L S e O T i W i Y RS L St o

—; . “ . — . —.

YT O T ey bS8 BT BNV DR
VDN WY LY e ) (g sl v [N P TR
(R
LD e b LY W AD v 0 vy
L] . . * L - . . . ° L] »
il LR BT BN N I B SN AV BTN e
[T} Dl B e G0 A A B
. . * L » a *
v RIS SRS < I P Y
(25 JEP B B TS B o BN BED
- . - L] * . - *
LN SR I RN S
e B BT B HINCS IS B W 0 |
QNGO O
. . - L] - L] L] L]
O v O WY €D GBS et g
et R BV G B S I L RO =

-~

Cl et
[ ]

. o

™~ O
Gy oo

Clis

-
-

i 4
QQ

VvV

0

(&)

-—e v/

N

~t
13
™~

<o B ow
Sy
A ]
=t et

DN
[F BRI
[ SN R
Y QO
L] L]
I &
A3 I~

1y

L)

[
o

(e IS B SN

L i W W S N W Ui WY

Ao LI

€D ey

O v Sy @
L] L]
D =i [

DI D WY

- L]
D B S RO [SMIRA NS

R O YD WO WD YO
* & 2 e 4 & e & & & =
CIIN QI O Dt W
(PRI G2 N SR 40 B o Ao JEFTF SN (PR iR
L R L e ] ,...Gw..

e i O D DO O MWW N

* L] .

YOLIN OO QT IN Oy 2D D C1 D

DA D OO Ol pd el o
O I et B S 2 B ST B R

b €D N ™~ O
N ¢ ~ vy
R I (@} )
(oA N ] ™~ 3
WO I~ o) [}
HY Uy uy [70Y WD




42

- .
[ R Tad
-kl

Som

..

el 13

o oy ¢
~il

-~
1
& o

A
- O e ,.n,AlZ ~
n,m (w} m [ O L0000 (=N e
G m c o ,,r - L ., » ] [ ] /N -
3} Nl ’ * o - :
LT =3 1] R . e \ -t A
A e N L
- RE R .
30 0 =)} n (S0 A B, n o
A3 - [£> 2NN N Viey O N
Y i~ - ~r Y D WO Lo~
) 14 (2] (g <O ool &)
Ao el o~ .
o .
— ;e N VN0 . et
,m.a. L) o) '~ B RV. RV G IN B~ I
SN PN NN SN N N e PN SN AN N NN~
n | ! | ! 1 11 [
L
§ a
8] 3
[@] ol )
1 g =t
o) C
[2N u
i SN N N
ok !
ol s e e
SNl &) MO el
[S YIS [e W IR ]
' NS i} * o e o
’.w” ﬂ\u n O . . . - — P - -
I ) ed 6N NG
13 [ B T W&
! YUY I
f1 [l
.v i
ol v 4 o QOO AN e Ok
o) I S R QW ¢ WD ..OSC,:OCG?V..GQ.
G €)ool i i -t ! I e
o o
S T e e o i r s ¢ o e vt et i en o
L. % Ly~ 5 9 O 5 lo] .J © 0 n.u C ru 2 ,L 7
- - .
%_. [ 3236 L.l[EZ/ 425
o [N 'a) .DrJnUrUOnUFVAthrUOCOLU
- L L . L] L l
[ L It ] 5 «.u nJ i < Wy 2 By 64 ../, ey rJ aJ rU
U
[
4] " N~~~ T
cif g rZZ.USCOOOOOOOOOOOO
Ol &1 O e e & & 3 & 8 3 e & & =
v o3 B (o N I N e B BV o B N s B R 9 TN C. 3 9
4 ClAN NI Y -8 TN N WO W SIS N
HMM 1.1L1111_l_1_ﬂ1.1111&11!.11.”.1!
R I QNANONONORARLVCOQQ
e Q « s * e s e e
[ X! 901238252513791503
£ NN NENMEOT TN IR DO WO IS N
Lot B e B B e B B B B e B O B L B R O e i s i i )

1ic.

et gt

Q0
YN

[ J <ol

rt

=]
43

[ g

52

X

Txm ol e

.

[EROCETE



"43

feet » Wi
7/23-7/25/8%

139

wy

B N =

3 Oo B N c e

. 3 .
R ) -
't“l‘l. J'l"‘tl-. - s ——i iy g

42

PN N N PN R W R N N

&5

NN NN LI N EIN TN TN PN EIN NN PN PN SN N TN EN TN N N SN R N

oy (o]
™~ [}
n . (o]
<k (3]
) Sy W ~ QO
I~ ™SS ~ ™~
N~ PO NS -
P T
(3] Dy LY O [ ]
o [N v~
1 v

ard

4

valic

-

<

SRS N e Y O N o
oot ) 0 o ) o rd o=t
- L] L] » * - . - -

Q

el (3 () ©) I v NN
A I QY OV Y I C) N
C YN 0) L3 WD €3 o)
e N W e e ] PO

DAV

e TS

[N SO
- P
D2OOTLTY

TN eTTTAN

N TN AN N SN SN ™

3
'

PP X
2]

G2
.13

.:91
o
.O

€39 OV QD Men O
CY N iINN Qe O
1Y GY P~ rU i O

AN NN

(o RS I I o ey M IR IO N AR ISP TS BN S 05 U £ Y LSS S
W OGO NWL DWW Pp(?.tu.b_/?ou:cu(_JCC_‘JC

o={ -t o~

.s PRrT Cas

03C3./CQ.(JS...J/_ O-Ln,u.)_,,nulfé—/ﬁa:doonc?~/. rJ

A

-
p A

3

~~
-ttt

24

o p——— s Sl g s i s P P 4 o

Canp Crecl:
cration

ole

T
a

- a

J )y 3 Y (1 Y D2

Oq;_nunu .+_.L1,_-11n»{/ﬁnJ.lzg.L.\Lrlelel—(_

OOQOOOC_,:OOO523587076430C52

623953:11 53121132& 1_223.-.5/.5

000 0GOrJOOOOr)705PJO073_/00059_/0

68135301372558315323632352337
NS VNNV OO ONNNINGGO OGO O

Drill
T'ootzre

-
F S

iole 104

10.G

3

N i 1 LA e sl % AR ST e L it e T b i e ¢

00000000:JOG0057053007n37000597605
.;nv6~c.1nu:qunu1_1,7.?:§fooanu1.5

el (N oy Y S SE

36009u387_30019~3
7780000990/00

Tt b

:JSrJS/DrOrO

110.9 112,7)
112.7 114.5)

102.4 .



s )

{
3
!
]
U

tnXids!

orill Tale
PCo

o : )

e Dal'a) W,

Q4 0O, Qa.
x |4 S L™
iY 5. o .
[H I ~ IV -
- n
4 p
] S o
£ S e S~ oy
Y Ga i ) )
; ol 1 LSRR | el 10
- Sy N0 N et
—G
i [0 By Q wd
m. . e (A Y
2t (o]
(] 3% ~~
[ { |
3
[y ¢
i 43
[# ot
4 Ly ~
[ [
et =}

-3 AN e~
NI !
Gl o O] 2 of 1~

adold e 880
"i_ n“ O .A...w P
F.u_ it o Q

[ WY () ¢

1 I A

Mc. L) WY
~ ﬂ»c. [ N
-—. o ..Al.v.\.l.r....l! e e e e ————
[N RS o~ WO
100 IR N Y B 5 S NPT 0
Ol ¢y QO o~}
U
I BRI SR
N N No

[9] . . s

.C T 0w

-t

© Q oo

L] L] L] L]
) O "~ W0

...}alé'\.uz«.\ﬂl.xll.?li.;

OMNOOO

- » - . .
[N s Al WA
O O N Y o0
Lo LT S SE IR ]

et v—- 44 ¥

NOoONOO
N g

BEN i o B IV S0
NN N )
L B A

—— e —— i 1 et e




~ES

WA
< o _ )
3
e
N~
.2
[\
-
~
]
L2
]
~
[ I
[
Wy o Q ~
(@] o~ i
[ [
(4]
P s s
c ER%
o .u g
4
. 3
[41 ~Q
< 9] €} o
O -} 11
Y [} 3
i L £y
L
[
v
!
£
) A
g o -
[ LS I |
L]
v~ (4]
et [
I (o]
i [T
(Y] m.b
] > .
i .J ",
4% fa
3) %
i IR
a .
=
{1 =l
«Q
] ®w (N Y
SIS N
. <N g
< Q
o | Y
¢ © .ﬂ. .n“ k1
. 5 2
L el 6o
8] f ol )
3 L =t
£l Qe
(ST
[ Y} o
LR S EFTE | [
iy gl Y e I
Q0 o tY
[ IS BOC I NI
40 @ ot
O W b g e
et U QO et o) 2,
O .w..O Lo Ry IRV N
Y] OO0

.

Slulere

IR e

Core

F D ey Yy S SN

NP QWYY 03 QWO
0 N0 O

v

4 OG0T

Lo

Feotara

W ) o o wy w0y " v
(58] ™~ (3B} (4} &l ~' 52

EEN LN SN NN NN TN SN IN PN PN PN PN N

S SR R ISR R TN M
SRR AR R DR S IR W VR WS o
O OO OO0 MmO O

. - . L] * L] L3 Al - - A\l . . .

NSRS U ISR SRS I

YWD O [y ool g <1
el O o N O
- L] [}

VS YIS IS O e Y NF T Y S Oy 0
e U3 0) 000 N D Y ) el O Uy N
[T A ..u MY VGV PN Q™M 4 NG N OIS IS DN i~

TN LN LIN NIV TN PN N NN AN A e )\)))) L XanY

! ] 1 1 | !

J))\)\))\J)))))))\)))

L e e

o o < Coan n S e 3
0O -t ~d [o] o) QO ;
v . .- T : . . *

. N . : . V AR

oot I - -, + . v .,
; - H -
~r =t o~ wny (=) -4 (= B o [ -t O\
(o] ~3 &) = ~ %) o~ 1[G o~y [e] o< o
9 vl 0 ) 5 ~ o~ I~ QW .
N 0 [N <t (34} ™~ ) ™~ N5 et
4 ] ks
0 , : ‘ o o -t ™ A
o~ o) <~ ) (o) ~ () (23 - o ' o1 O 3
[ (52 & O o o Py o — ~ : 0_ i \

Py

Lo R Ta W S e
QN OOO
..'l<<<

(o2 B S I S T 5 W IR
(S I b T B <o B o BN S 62

e
¢

i

%

‘e

i

»

¥

g e = et et
v

5

Iy

C

w1 R o~ D 3 (WG - - ) =2 v
T e g g $ TS s i (e e o1 et £ e e e
DOy e VIO D Yol o] @) [ v SNV IENS < QOO (S Nw)
S el s NI O o ) [} cy Oy In W WO w o
) faal ~i i i i ~t
3/. 59 o N8 O o 601/.. N wo " O it
. L] - . . - .- . . . - . !
0 ?. 3 [ BE I o e, I~ (4] wy ?_ 2 -... ..-. o n oy s ,
.3 115 0 72 5 5 ( 0 un ) (o QOO U~ wy [ W] RS i s} X
- - L ] . L] L] L] L] ° . [ ] * L] L] ¥
(S 2 Ua 2349 ~ ™ 2} 3 N -t N o~ el o) .,
AN AN A AN N o N N N N N T T R S A R T e SR R R TR T
505525500007533031DOOnuSSSOOOOGO&1/;.. o
] - L] L] L[] . * - - L] . L] L] [ ] L] L] » L] . - - . - . ‘i
[ BRSNS T~ I o BE S B 3231580123&.702 QIS0 et NN VO p
b et el (Lol L8 ¢ < G 0w n MNP WO OOOONDNMNMNNNNNGG o
gl o onndo CJ o a nu nu e: " qJ nu MrHO00ENINOEOO OGO O T , et
- . - L] L) - » - L] . - [ ] . - - . . L) L ) L] L] . L] a3
5014632!82315801234702346790123589, . OB
. 11_122233 NN NO L OO D OO NSNS NN Tel
: L ,,.«w
‘



46

B ) . :
R ~ R o) ~ 0 [ 2 O AN N
g o o o, = NN . et oo
a..wc - « e *» e - , % e e e
U/ WO i . . S kS ) )
g’ . V! "
jal : - - . ’
. . - - Y —
o r~ [o0) %5 ] O TN " ~
Ll E A WO o e oed O G Oy I =]
t) Wy S o~ ) D rd \D nw Wy o4
sed e (o8] O P~ [ta Ve Wve €l ~ vy ~F
L
= . .
[J <t N [Xo] ~ 0 [eR_ N M
- [} D Q QO QO vl =t -l r4
s [ ] i ) rd o=l -t el o~ ret =l
3”‘. NN NG SN N N 2NN AN SN N 7~~~
3 ! | ! ] ! ! |
IR
i [
J KN 8
) ol [Ty (@] (3} (o}
HE] a4 (6] 0
+) O
iy )
el FONN PN E NI LN NPT TN SN PN TN 0N J)
Glael wanom ~aa 97...& M Ao
gt G O QO el ot 03 et -t 02 OO QO
[S10K 8 = s ¢ s & = . s « & e & o .«
SGlod g o
o 75.:92 [SRIs WS O OO D)
I (o3 IRVANRNS RO N IR IAY BRN C U O3 Oy et I O
[$] WL ey L) N~ ©oy O nu Q1 €1 WY I ) [T T
Nu [ B =t o D) ™M N
ol H
--HQ il At ettt 2 WP P NS .‘l‘l)r)\/(.!l(tltl..
sty 4 e QDO OG»vt D O ™M WD WD) D vy
NEI L] [SAN QY] [ et SR VR RS WeY ™ i~ [AW 13 S W5 W'va
OlYy o -t -t v
M_ [AFER S :
34 R4 U SR ¢t v e s e e e
1 J. 6 ./rOCZ3357 < 21336
[8 . « e o e ow
nm (3] 9~ 01_ ~ i (3] n“n;z&./.v
ﬁ.“ O 00574n3r0_350 2.& 30~rUrUO
> - L] [
nw 5] 331_122 1. 1._3 22255
o
o ~
et I D 0 P NZ St N N
.ﬂ..ao .LOGOSZSIGOL.GO_/OZOUO
il Vi . .
TG el I~ O ™8 03 0 O O et o < e v & M
il Q QWQIHDHINGOHOR OO O N
(i K ERE R~ R R R R
m 4100052516046070200‘
L]
L] 01470135n0039017_4799u7.
) 88389990;99900300011
Ll I e B R e N e W |

W nc

o
Y RYS

L

Yeh I
e esa



[3h]

]

0
i

ziley

Lost Tiver v

T
iy

Coman Creed

g
[

soréingi

lad
o

ovots

T e %
T &1
¥,
a

Col

3

o

<

LW
-

N

ha S

Lzaring:
.

Dip

7725-7/20 {64

o

Q

~
'

.
-

o O
ﬁ &)

(22 o

pereocrt

|
P3|
1

PR
0 RN
[ (% e
< ord rL
o} 9 &]
~l ﬁn
Y U
[J]
Lan)
ﬁJ.- .
{i o
(VI

O

=]

il

W} —
ey ¢

.3 o e
OV I o

M1
i O
awtl )

aedf peti ™

s

>4

o1 N o "2 (] B I~ o o
Q ., Q [®] [ Q i ] . O ™ o~ .
» ~ R - - LI N L) P .o L] . .. - ' R w.
i Q - . i . . B o - s . o . ..
s . e s - 1.1 — ; — e .
o 0 - v ™ o o ™ oo~ el ! :
wy (o) I~ vy e 0y Lo N P~ [« [
N~ Oh oy 1%} o n %) W “ O [t}
44 ] I ol o4 [ N S H
. ....t»n«a..-wm.n!i:.,:...f:wl 6 e . e 9 wu , "3 2 pet 3 . H
et i Lt} i ~l ] [} &N N N [} <
vt - el v i | v i e~ } ol A
a))\‘lx!.l_) \I— I\)\})\.}“\1\)\/—\/)\IJ—\../\I”))\,—))“\J\}..\.I \ll\-!}\cl—
[ a1 Wy %2} [Ys} [} uwy (W] !
(S} o~ Y et <5 i )
~.\) P Wi Wan WL \J_\.I\.I P W Yia WV s W N \f_s) N \Ju.l\./ \.I.\I\)ﬁ\vo Pata W ¥ \I—\.l \.,/—\./\..} \/“
OIS OO =S CPRI IO OO MDD I WD
OO et OO et Ot OCO OO OGO O 1S O O Ot
- L) - - » » - L) L] L] . - - - L) * . . L] » - - - - . - » - L) L) -
(wl
[ N A 2 D RS BN R S I M IR I v S G B0 Vo T o R S e BV 75 BN W o KOS SN ol ¥l B 40 RT oS BY LY
AN ERP RS KR A IS B RS A EES Wes TSI TS BVS IR U E I S e T BN a SN B B S0 ICO B W Cv I o]
el ) D e Y N ) O P AT e U 0D ) Y GY IS LY e S0 D) el O D Y WY S OO T 9
~5 et red Yot (2] " [ ] -t e wi O\ et rel et
(@) I~ O M PJ < (@] o3} -3 RIS ] T [2e)
Re} o [ I o} ) () [ £ [ 8 B Ne B o) Y PO [Ta
r ~
o O et <O Gt v~ N QMo o
. a » L] . . . . * L 3 . . . L3 L
[ws] [ 1 o et WD (A% 118} - (& ] BRI Map] 7_ L 3 ol
C ,u O (S (GRS QW wy D (@] _3 1N 0 QO o
L2 - - L] - . * L] - - L] - - -
0. /4. 3 (3 (54 Mo B o2 Sy Y n [Ya] 3 . ()] .L (S Nia s} ) v
et R
,,,,,, RN A PPN~ O SN g N e | i :
Oﬁ)r.uCL.OCC/U,51../0055200507905010553300
L) L] - ] . . - . A ] L) L ] + - 1] L » L] L] » - .
ﬂul 57.7?]0; ...J.JCJ’DO?_/.M./..r'b7412_37n197_1..7.0?_5n.uO..Ln&./ k
e el e el LI CI N N Y I OV Y N S SET AT TN N INO WO D O NS S o
e e e e e e e = e e et st e o e mm - g+ < e em e n e o e £ o g+ A AT S A ———— L ot i <o
ruOOOO 0004:41700_.3200507.90501055330
- » - » - * L] ‘A
00[5779233_;63244 .....257792370253012
P R I ] 11..22222335% 43/.» TSN NTNIW OO RSN
. t ‘
, .. .t }
-//: — /,,o Q .



—10

-

P A S

o

. ‘ | _ i
A -
-
T N L . . i Yo
4 S
R & w Ua) (Ve [2.] o~ [} [ ] < <t NP oed oy e [w e [ [19) %
1 Mv o ~ <o e i i ] W A o O m S ot QO , e
4 & o . . . . . . . . & a s s . .. s . ~
LS T A ] f \ . & ’ 3¢
w R o . i- oy : : \ 3 X
- — - AmTAVET M bl A e e v e e ya— ey ~- " Ao - Vo -t ¢ M mmnte, o - . f, : v
90 ~ | & 3 A B ) ) <N O o~ g - <t Ty} vy ' 2
LE ot QO ol Q & W g Lty O o N 5 N
(S ¢ a2 <5 D 0 [ ] ~ (3t} [} (5] i~ el D ™ (32 ™ o~ .3
o o~ U2 T < A S B ) Ot 0 M~ ) & N ™) i~ I ] : TR
- [ -
B U T
ot vy W A e -t ] &9 ~¢ Vo WaJ8 0 (4] [ ¥ e v o~ ey
-4 o~ ~ o~ [} ™ <) oY &) o] o~y CY D ™ ) IS <& &
Gl o e B e e | DI O S g - £
S P Y I N T Wat e Wi W W S G L PPN P W Wt X L RN W Wi Lt e Wi ..,
¢ A B M A M M M I N A B
4 . .
51 I /
£ wrd Wy (') wy 18] (] (o] 3 vy Q Q 3
44 My ot i o o1 (=1 ved ~! o~ ~4 i N
m; G
3 & :
i N N W X o W R o B N e T W N B N R N Y J\.r\/ PRI NBTN N N N N 2
5 BRNE ] R B B b o S R AU N R o
: Gyt <l i Cday SR S ey vl 0w <P CyRY ) ¢ (o BRI T RSN ol o BEES BESCHR .
[ ) [se Ol ¢y O QO e O i et Q) 54 O Q CIeida O Qe tQ O M
1] ” L] L] L[] . - L] L d - . L ] . . . - L] - - * L] . L] L ] - . - . H
(9]
B R TG AUy i SUUp SV VTR U PR i e e mea e e (RN Cma e et L T N R P _ . Y
€ &YW r-4 [0 T 0 S U B0 W Y B LA B T T o W (S TS S W 7 SR VS N e TR T Tu Y (A e ed et Uy N ™ 0 D Y wel Py < O O
{ CY D I'~ CY PN O = COND SR WD en U s oy v o) 6 W) W) [T YD B 42 SR s B 5N n.w EASES R TR T2 B a3 M v BN J Vo N
" el el 0 (X0 2 t0 TSRS Y FR NN i X T oo B E WP B o B S v W B G S N ) Y Oy Y e CJ ™ ¢ UY Gy Oy WD) LY IS
. u.n i o ) [ P ~i ol [ IO | et n/m 5] vl ot ¢
i T T em e e e 38 Wda 8 [ T .
[ N | oy - [ SRS IO B o) | o <O O e O ~r O n . ~ MY ON CR Y W) eaens M Ow ey o) i
jad IR IS Pw [ NRW} ,\. N (o) WY AD Gy WD EANRTE S (] 3 <D rw* [%5Y [ I N S B B R S AR SL N o
(o) LY W) ST O (441 <) G nd el WY U IS I o (K] SN DOV YO OV QD WY IN O Y e .
L Y - L) . . - . . . - . £ L3 a * - . L] L) [ ] . L] L] . L] - - L] .
¢ o 1Y ~r -~ LIS BN ~d reed ol Y SN el e S e e LY M
— et s e v e e v e e e e e o e e+ —— [ - v
. (SR IR I\ e ) Yo} < WYy ot L2 B4 RV € BVt N N | DI OO fo L C . §
'y e o e @ . . .« s a o s s . .« e & @ « & o & e ' , .
N CY oot et uy (&) -l G oy T & el €Y [4e] R B IR Ve ¥ O S8 WY e oy e - .-." 7 S
helt W
i) “
L I B B e e B L T L T e e T X TR 2 Wan X an e P N B
il COGG7C70 305035502?_Cl.O/,.fOnUCJ_DOCSQJOOCG07_70 .
[o IRWLIN &) . ¢ v = . . . . N . - [y « o [ . . . . . . e & & %
<6 IR I Y] S 9 2 ? T 3 o RN ,C = a.u AR I R ™ s I 42 N7 6 GOt D e rJ 2 5 1 YD N 6D .ru A N e
N fe P 0D < nL WDADOO RO OOQQ el ed o el o3 e 3 C1 NS S N
-4 w.nu red o .0; .(. L B B N I o B S VST QT Y Pt B -L Lt I I I ] .!. 1 ..l i . N
=i PRSI e m i e # et o vo———— rn o ce mpai e o rees e s e At Fer e n e L e P B s am g R - - - me e -~ - N & N .v...
el £3 GKuOJJ?.J?O?BODOOQ .3_3029~0&.a.u400r)500?u.40006017 I
b C A N ¢ ¢ & % e s s s 6 e " e e s [ .
pa) M u9)..3L99 467813/.»70.L2568937902461357300L. 5
R e > 7 MWL ODNONOODOQrH rdrt et sl NN N M OIS TN : &
' B T e R I B A e e I e A I e R R R e R R R s ] .,fqm
'
B3

o,

s



/29-7/31)6§“*5f

%8
-
7

s
‘.

c:Neight,

H

L
»’

-

<&
2>}
i

T

Y P Y
~

o e
N e
-t

- 4

Pggyegely

[

- it b

e e
111 %
‘ot

N < wy )
rd o e
. . . *
- 0 i, [ X , L
: - . B b
- T = ) ,w A
[o+ 2 \D (2] 1
[ 3 &
D 79 - (99}
(%] < o
. L
©rngos e s gt e e S
nJ (g nw [ [sa)
-5 ~r < uy i
el 4 v i [ad]
_\/ NGNS SN NS ™ -.Jw\) \.)-3.. LA ST ST BTN SN SN N SN SN PN PN SN N \l_\))) LT \I_
[l O [&]
7yt ol [t}

\.J)\../\.ol\)\}\))\trr\.nl\)\,}.../\./\:))\./..v.l\))\u/)-)))\.l:)\./\)))\)\))))

en o)

¢l

« o ®

[w]

w1

[ gt 4y

LY () D
o1

N

€I Uh

[V B we }

L] .

ral ()

»U f..v rU

By 9_ L.

1o ]

PGP

\)..\.J\/.ﬁh
QOO M~NOOUV

»
NN AD A ON O N NG
Ft I Ra A et e B2 B o B o ¥ |

77
X

iz
i Qo

1 l

t
|

.Jndnuh.

i

o] .n_._rJ ~5 q.. Al‘ 7
P et ) et ot O]

(o] )
(Y Uy
[Se] Q

L] L]
3 =i
(31 [§e]

. -
y (Y]

.m; NN NN
NOWVOOMOBVYNQN

. e

oic 107

pa

[

0007ab70n.b

OA 6..0990:
..L-l\...-v&ln/n/_.

o u J7.799~3/4:J67002
o 2.339J“JAJI.».

NSOV S
(] L . 9

ﬂu n}.-l .\ nu

3 .u. .3 5 732 3
S AR URVAR Y

&y P~ 7/ 0,. ?H
RS RO R RN

(I N |

58 Ne R e Ne IRt BTy

o O e GO
1 ]

3 . - . . - -

206nu7_0600nu000070
ooou

By f~ | S WO BRSNS R oA W 92
t~ uy D~ ) 0D O
[0} tn i W QG INWY
(2] e i w1
NN 2NN N AN
Yy o 3 75 W] fge)
&} N W C [
W ANS] n_ ~ C [
[ ) LY .
-t nJ [xN
1Moo ;
- -
[§] .L 0_ n.J O
[}
RPN g ==\ N N P
< OUWOAWIN-HONO R
. L T R N -
[7n) G ONMTWNL O g
Y2l WD AD O WD DI
NONOOWOOWN W ;
- - - - - . 1 . . » P
o) NSO ONMY NGO .
T ANINNINY VOOV OODN X



e e e I e i LERY

Y » L3
P X o o . )
.\.n [-s] [30] m e ™~ E [} [+9] Q i O W) O oy [=2) [+ -
CED W e (] Q e TN -~ .~ R ~l -~ OO o o~y () i -
LS SN IO 3) B ) . e Wi e o » - . a o o . . . . . ’
Q Fl h (@] ; et ' o N -
[ 73 I > S . " . ’ ) ! "
. ] : .. : : . N \ [
s mven g B R ‘G{'lj.n-v.. —— :.oil“..’.l',l.'n R it R i s IR T TSI [ - v e e bt ed
“ . . .
T & S B R U T4 P~ W =] I3 is €2 &Yy o o
e ¢ Mol s oy ] O Ly Q ~f 1o Q) o b N (S IR o o) 9
¥ o <1 P S r~ el O v T <z IR WA Oy Iy 15} »
i 2 IR L IR <y . W @; A n @ O MWW v T < ~ .
Ve [ R .. &
41 I L1 B «
KE ] s R s e T T T SN U e L s e £ i 2w e i m s ma al g e e s gy
¢l R v T iy v ™~ [oe] [ N ] — o e <3 "n O~ [Se] ()3
b el [ T TAY TS Uy 78 : LY D 0 GOV WS M DWw D \D >
< [ o = i s r~ C o ~l i - rd el 4 w—{ y sy e |
ot .ua R .
e L e e N T R N o R W N W an W Tk W S e N N ey £ AN ey P W W AN N
- e oot L N o i e T e e
ﬁ... .
1
Vi ! .
-1 Lt
€ [ wn [~ [\n] 1 v 53] n
: v ] ol ~58 ey ¢l [l [} (3
) L]
. Sy ;
N .;I« NN N sl.—\:ls:l..)-\‘/\ozw.tlm}‘.I.«/ PN N A oﬂ/—.t/l/\r( L T A W W NP NP N e T e W ok Wt S Ay \t/—.../\/. -,J\.l.)\)na'_ :
‘ BY Gy sl D0 ) 0y ) o) S O e ) n._nn/w [ RN SOOI D O S on AN NP
(S5 T TR B P BN 40 T B S B u’uc.‘—.l_ [ T AN S IS PN | O et e O (@) -.« [ ]
[ ] L] . . L] L - & L) - . - £l a . * L] - L) L] L] . L ] - L ] L) - .
(] .
[ I £y RSk BERD/IN Fin WSS wE o SRNS B B o 30 rn.J =g e ST D T D CrOY ey o
S0 TN B £ SR G BT IV S B I v (SIS o IS OO v LY PN Il O
LSS TR T S PR YL T S S REEAD IS S NVE B S (€0 2 903 w8 IRFPCON ot BN [ A Y
DRI | (S o ‘1 el €Y ot €3 umd asd fat} vt vl
e e - - ) h NN
[ (O] (] ~y (] [&) (] [} (4o BN Rdh ) [£ I I R ) SRR HY )
o] [A [80) (Y (97 o ) [ VAl AN v [ IR EF NS IR =0
e e o et St ] 1oeb )
D [ [&] [l [0} Q (g6} =4 [0 % ) [y IRYS REA NN [Fe IR LY 1N |
. > [ L] L] L 3 - - - . L ] - L) + L] L] Al - -
[Fa <5 Vs -~ 1y uwy Ly -t N el ¢y € R} e O
oW fhe) (] o o O O ODOA QWO Ny OO0
- L] * . » L] [ ] - L) - L] - . . - - » 1+
vy uy N n in LYy Ly "N ) N W) ¢t LNy .
. : -
-} . . - - s - T - - e en oot -yt s i
e il o )\/\)../\)\1\))}\/..;.\)\}\4\)\1.;\)\, N N N ey -~ NN NN "
(R IN ol I NOUMMROOWORNOOBROMONOMDINEASOOMMNOCOO QIO O IN
ﬁu HI I 4 S L T . . . . . T T T S O S e e+ e s s & ® @
e B R A AR I S BTN T N T B o B S 7o WA VO T S N IR ol B LSRG I T NN T SO S [0 Iy W o B A | W€D Gy O WY WY N -
il e O PSP G DWW OL OO NGOOLLOOOOO OGN [ B RVS IR R SN N s |
mm ﬂ (o] [ B B L B B TR B S RS S AT Jt et | [t B EF A B S I I ]
™ ] e e e et e o e e e L e e RN . . — . ey
X g OrdfunU]rUr..uﬁ.Ab,./SG_.IU.37.0.,.0rlunUou,U_Dn.CuonJ?ascnU (DD WL WO O Ny -
[on) [§) . « s - & & % s e * s s 8. e & & 4 v e = « e e o a2 e 2
~ ¢! ~F 0D S el ol ) I~ G et f.w A R X R A BN AR A N ) 9 2 ~ CHAD Qo 1w
fy 7777886_._0889 OO OGO OOODADDO D itel SV EY U0 0 U NE St
[ B B LS B o B o B T P Y e Y Qe | ol ool gl =] el gl pel v
o

C “



Ll : ) . : .
wy [ $) : ] . . i . ; ) :
o ~? AR s] [ <r DAt I o3 IR B SN o 0 ' e ’ ’
O U O S QDO O DO e o - o 4 : o : : }
W . L T ) . L. Ce I R B [ . : . o . o L B . - Y
(A1 £ S Q ! R ' . N i
Y5 I = V] R L . . B " . - . S, C -
LR S P et e e i e 4 i s mebagn b i 8 e pmen e b he s e e tews o s R . ) Y !
- ' . . ) .. N 1 R i
sead ) 4o L T T W T N S R D D0 M 3] o) : . ;
¢ ILE IO 0 IR I A N\ S o B SO WP Y w % = S , o Lo
ui s [ IS % DA RN [ L] L N LY oA ) [ . . : :
i 4] el 1y ¢l LY IS o~ 0 U & A Y ~3 ~r - ) O
i P %‘L [N .
L D O e O O - .
i L G M F W W NSO O e ) S ,
G -~ [ S A N > T S [N SN S ) &)
o} (e wt ed vel o4 e =~ et [ B e B B i v
Nt Iy
G N PN TN N AN e N SN NSNS N N .
DN © ! I ! ! ! ! I R RS DU BN : .
<> AN PRI N PR DAL VAV SV SOVSUNPMI, U ;
- N
44 B
4] ' 9] .
5! ) ER) u
[ t; -l 0N (@] ) Yy wy .
vl i I3 el oY & ot
) [ .
v [ o .
_ PR T A T N e N . T W Wt W Wi W W N e Y T SN N AN TN N S . B
gt ! U R : :
' .._.w : oy SE Gy D e LY SE ) el ;
* e DD QDO O W el H
! s . . ® s+ 8 ¢ = s ;
IS 19! m 4
. [ I . , . - .
: LIRSS | P ) Y O s ) . .
(IS T IS5 B N s W TR WU £ WYl :
N [N [T [ 4N B T AR RS B oY
[$ , [N e od ~4
i w. - et s Fe— .
il N SN N EaaWant
s It 72 S T RS IS | O ] Sy
e [ SR N R PR ¢ [} -
i it -1
eyl . . e e e e e . P . - . [N -
] I3 ] v %5 I8 (IS IO RPN [ JEOANE Y B i o) O OW i~ N I
[ Y D ) 2 ® & s = . - . .
7, ¢l C) ool ol ot 0y IR R R N A | ) et vt
h 1 .
o s (@ WY LD Q) [FOTN 0w I & SRR [ IR IV TS0 I 0 B [N '
44 - « e & e ¢ & s a8 s ¢ e v s & a . .
t el < SRS Sy S5 % BESNIL WA =t et ¢y et -1 0% :
o . 3
. R
¢ NI I DS . e e e e e . .
] ~'] ¢ Pata NN NN ) d
0]t VN QO OWVOOOMEWD QO ODONI™~WNO ' ,.
8] His AR ] e s % v 4 e & & s & s e @ " e 4 % A & 8 e = . :
i L U O I o B o B v B ot B A DS G P TN e I G o B T 8 It IO BN S . 3
Tu LR I LY LY ) D N WD e e S e O O (S B N B AN S S TN N S A o1 ) "
M; Ll «D L B I I B B B I I B B e B B e T R BN B S O O S i o | “
13K} ol fay - e et o crimreves ot wbe v et mva et fem e e e . TR . ) .,4.
$t & NWINAQOFTONDOO NN QIO O QNN . . o a7
[ 0 @ 4 e a4 s+ & & v s e s+ & » * 4 & & % s & A e Co 2
|5 L S IRV = B A8 B g Weia N ol B VIS ol A NIYe (o8 | EY QD 9D et OO s -
iy YUY U WY WD A2 WD IS P P IS D) O3 00 D C) OV (Y O Oy &Y H
L S B R S B o BT B o B IO AR B BT rd et el e e e e d el e



LRk e T e T T s e s T e e i T
e ———aa e T R L it [N PR

g - . A
HOL2 Lo
T e e 4 Ve
kel i Cn v am R e B et i ad -
s eymie s r
R e Y i e @
- .
PR

o
W}

BN N e}
[o 2}
ret

LoEcG ;l‘.:‘.‘.ll;:i! 0/1-2/G/64

; i Scen

LTI AP ™
_'.'.-\:.'.{j'..'..,! nZlel
SOLTn nRneent
i 4 i i
: P
~ o~ . SN PR - !
.00 5.6 ¢ 10, o G _ x |
- T e e et - . . - . o : 1
H 1 . r - . Lot N ! " M T ~ oo roAT N 8
.LQ.J; PRSP el ~ i SANEY B O ae p oSS ! : 18z 1365 - 0.05
J / / ; ¢
10 o2t s Ay { 2" - by A ’ ’
Ve _'__:‘,._;! et s e Vi - H N
<= - Y ~ o~ .o - PR - % N : H
.’_.)-C: Loed o6t - im S . L - Ll s P ;
“r A : Ve en PR i . !
-'-.1‘07, -'VL.—-) : — « Do - ; } . ! Z
o on e r o~ g~ = o~ s . ]
[T TS AT ¢ - Leer LG b ‘ ) . ;
~ s e [ SO : 5 To an ! 7
z26.C 25,0 Je <. A 7 IRV 1632 .04
~ O O - - - -~ . TN w RPN H -
ezl L - PACM N | . J ids; 2246 .05
a%oc LT ~ - - - N : N ! :
bW . : e PP ey 2 ; 3 3 ‘
i — L, P
e , - . s - ) ~ . - S ane P . s
‘.ot L Lo m Lo PP P L JUNNPRS S s § PR
.. - - - ~ 5 . : - -
& v . . s J .
o < . N s o . : ; ’
v > Zel Z.n 7 ) ; )
B . —— .
YR - - - - - o -« . - s 2, . i ’
S e - et Lol ey ki > Lo7 e Sz .
e0 = - ~ o - s s o . : )
slie D | G : oo i e [V PR y J R )
e c LA L bl bl N - naNg Xalel : :
é-"—l\l, - [ P - . - ;‘ L S LAY ] 010 .
; . —_— H '
£, ~od [ oo [3%e LR - B IR o o cyr " :
Zrﬁa.)f oo el -ie o S Losro PRV P ! RS oA : a5 :
:“r\ . - - ~ oo~ s e m -~ o by ; -, ' ¢
ol O . L P VRN Ll or j i B j ,
L B o = - roo oop G o ., ! : =
SZ.ut LiJ.G Sels e f Lk SOl : 7 5 KAtre : e :
! — : : ;
- ~ cn oA o~ R e “ (N - ¥ o i
57.5 E2.0 : A P RPN BN I R ) LA 195 i U5 :
. B} i ; . :
£C FE N o o Lo & Y : i
JS.C; Seel Sl Lot } ; ! : i
. - — N
- : Br SN ~ e o~y -~ oo o~ + ~, g - - : s . » .
CZ.00 £7.0 Sel Sevu SO (S VA Bt Do ALl L1 ‘ a i 1}
- Lo mn s~ F 3 - N 5 DR ¥R 8 ) {
07.0 “Jed} Lets Loeal i 1LY [P S &, i PR LELT el i
- 2 ma AN ' . I \ ) < : ’ t
G8.7 o daetd } . dem } ! J :
— — : .
-7 I TR S A n r ~ e~ ~- ., .o ! . - [ Nolals » ,
72.0° 74,2 el - 1765 i j LU N A ST e Jdo LU0
[ S N brrdiig . - . ~ o, E ey - ~ : N { bt ¢
Ioves 70740 i DSat: ekt B AN ARG J : i
- - - : ’ . ro o~ - s - s L] . oo e ‘ -
//-Uz P el e ‘rew v e e lin r : JORYS 3'{;'\4\1 ! 511
H 14
=G =L o~ e I - . , d : ;
79.7 1 GLC Lz elw 4 o ; P !
[ Y O r Y s ~no s H AY . . 1
IS LR 1) PR DO - 1 i ;
d AR TN r -~ = ¢ -~ e -~ . - | -r ro .
82.(; Ve et Teli WLl - . ¢ Lo C e it {“J97 3 -Ds !
a~ o~ s sl n o~ - e - - M - P N - :
G7.0: 8,0 0 2 1.5 7E L2 Yy is Zi03 .07 :
oM o~ ~ - ’. Poe . -~ . . B :
83,0 00,4 0 1,4 Lol FCEL J :
oo en ; - - . C v :
8. €L,0 . .l o> ] E N ! . :
' . — — i ;
;€ noo- N -3 Bl - S - ~ -~ . - - N - 1
9.’».03 G3.0 2.3 AT Ll PRSI <> ARV 2078 i .03 i
Ao At ooz I . 5 : ) :
2.0V H2.0 0 2.0 oL J : ) 4 i
LA S I's S ~ = N 1 : !
g‘..-'uU Sl et l.“c‘-.' e o Oy gy e J § R !
-~ N . b 1 .
~ A ,nom . - - - = s~ o~ N L ot ~m 13 .
‘/‘:)al: ERENAPAY Lol — ————t ol p 7 1>:’: ;JLZZ. g 'OL} :
Ay e - = - .~ 3 ~ } § g
lu;n\- j.‘.b'-a lel -t 7 * P H : :
= ieAr -~ - = . . !
102.5::204,5 2. 1.3 S 3 . o] i
i i Z '
! ; . i H ;
[
. { i i
Ji ! N i . ’ 1
H . o . e RS [T 3




LY

-

LN

-

-
[y
1.

"

—— e

.}
)
b}

o O PPN
LE IV Ien
.

-
<

t,

bl
LRV

~
s

.-
e
-

[PSUNPELY

[y

-
b}
-~

-

Tt e

.'.‘4;..‘/"
P
- ro.
-5

C

- o
- e

-

]

-

— b

(¥4

[ S S P
-
et

e -

"
t
;

(o] <t ey SN 3]
vl [« Y] - Q- <
L] * . . L] L] L ]

L% I \J
= ¢ <
LA i~ Vel N
IS I <l

i AR T

v N
S} el (SR SN |
2T TN s L WZSEN FUN N ST R N
1 bl ! 1 ! |
2 Y

2R
PRy

[SR SN BT B
IR IS IR
S BN R I
eed e~ i
4 NN
v IR I 1
Ly BRI
N
) LY Lo D o i
a . L] » . - - [ ]
-~ [ B RS S | b i
O3 [P IRY & TEOS TN K B 45 TV T [N I
L] . L] L) L] - - [ ] - . >
5y} [0 B EEb BECE USRI BT LUy~
N TN N
(95 Ia ty BN ]
. L] . - .
i~y ¢} (TR} -4 -
e AT IR Sl oo B VH B B S N o DR S
L e BT B B B N TR B % I B AN oY
NG WO QWO AN~
- L] . » * » - L] L] L] . - - .
DY P O N QO GV O et el W
S IO T NI A AR T B B G s S A N S IR o
L e Rt B B R I T T i T s B S, QRS Qe ey B ¢

-
~
-~ e\

r

.
2000

65.C

-
-



4

T QOO

LT

3
Nt

[
n

e

bt O

LY OO O OO C
(3 The B W0 B O N s Y o I o Y e T )

EAY
KRR

e

PO

AT AN

[N

o
YOy oon L

-

(UL S T § 11
L WL N

LN BN
.

-

YN OV ONC o

€O d™ 0y L gt (0

OO OONOOOOWL O-NEE

.

LR o S I IR}

hY

Cr

/
X
7
A .
s
.);
A
5
hY
’
Y
4
hY
/

L3

i\
LA iy ey (v 1y O Oy W O

LN S N Nl e
(ORI I oL AT AN

[4 3NN
[N 2 I o
L]
2O QO (>
RV A N S R

]

"~

2D CICI

et (>

LR W 4

L

ooy

IS

™.

Ly Ch €
RN

(@)
(]

8 Coger by

B8}

(

L

(&
[

(13} [ S8 B
LYt

Qo Cr D

)

-

cree
LSS |

LA
ERa

B IR
) :

-

———

|

T N A T W S U W

1

S S AT )

|

|

P A S N

}

A AT AW

e M N

LS LA N R A

s,

|
“

pd
L

Ll
-

)

(S5

.

w

}
~ ¢
(ool

Lo

>
-
2
-

|
e

P T WA T SN A

[
N Sy

|
{SAN
n L
g
>5

Wt et N

TN Nt N

A

.
ta

l
PR
v
=t
[

P Ve Nl U PN N N ’\x
I
3
I\’
s

i

a8
[

|




4 N . 2
{ i :
Q¢ Qe R 2 A N IR e ) CANEEDY ¢ t~ o Wvw M W ;
QW ~t ~ i 3 Yt QL Q Q Q (8] (&) (] OO0 ‘.
3] nﬂw “ . . » . - . o s » ) . . . . ' . . ) . [ B
[72 e i)} Q P : . ) . : : .
[A] .
- b e o Tt T U R e .
" ) \
e By i el eyt ) ) [l ) oY A~
o g1 f e~ Q)] [ i Loy NS <1 o0 o) e el [ <)
¢ [ L -l N vy € Dy [AN] AN O N (5] o~ i
. ol (o] [$D] ot I [SRENTE B2 | (] ool o=l vl (o] o 2 i
. LIS
[
' R e e e et m ke AR e P s B ias etk areif e en et e - —
~f uy (%) W) B~ 9] W Q= o .
[ o) (] P 3 ~§ 5 LY WYy )y B
[§] (S [} i 98] vd [ (30 BEN 4N
DTN ot PN ETN N T BAY Y :
I ! AR B S H A :
K .i
N *
v N
R S} ig} (%] % 0y %9 [ [8] D 0N [
Kl (S8 (48] [ ] ) vl o
. .
' . PNLINE NN EIN SN ST LN T N TN T N 0N e e e L N e N i Y L N N T
v ] ! ] | | |
[ N T N o s den ) L
| RS RN O oW W i
{ * [ s . . . » . 3 r /\ Y » [y
i K e (9]
" . o i
e VY Qe iy, < % vl P ’
P ST S B ~ i L [\8] (31 .
. Gy Y N ) { i 1 WY
8 vy ol [} Al el
. . . . B
. > -3 IS VD R €Yoy o) (3] LU B IS ) ) (B} ., (] Oy o ! D by [
Ls (289 [F3Y 3 vo L) [ /_. [ 3% LY ug o (W] [95% J [} Ly D Loy I~ k)Y v
¥ -l N
i
’ (W5 IS Cl ey ) <Oy o ) (o TN B AN 1y (] Y (41 [N g 3 Ly Y LD it
M - » a a L] L . + . . [ L] - . - . » L) L] ¥ L] - L]
i R4 <5 ¢4 v o <3Gy ST K| WY S O uy v <3 3 o4 L] LIRS IR ¢y
i » [N 1
. NGNS T A IS N S PN R G T S ST SO (Vi o
- - 9 » L] L] L] . o - » - . & - L) . ] - * *
) NS I TaY WY Y W (&S] Y Ly Y [N d (K5 R T Ly 4 ~4 ey S Ly LY :
.
o xRN T e A T e T N TR h ;
14 I & e REWR e 2 B v SR OB S o B [ ) TGN WM OB OO <O B
[ e & ¢ & e 8 & @ Y » & % 3 v 2 a . * s e " v A . e . ‘
i * vy Y WY e G ) P e oaed GY U Oy LY (@} .
I oy LYY LY YA W A g U U (e PN e e 03 9] Ch +
m” - L e B B e N e A s B 2 T o L R R B R S el el :
DD O N OO FTOQOOUODVDOONIODODO Q c
. LY Y . - » . . L] . . LY . . - e . . . . . . P
S YU EY el OY S ) e INNE Y A D e G WD BN D e 0 10 [P R%! wn 5
(SR o B I 2 BT B B N NP AN I Y W W WO WD A BN P e D ) o)} .
Lan B ot R LY BT T EPRS SPN R Tt | CRa IR BT B B B S R B RO U R Rt =l e . »
' 3
f ‘ N’ :



<

-

Cr

> ] Ch

Lot

AV ]

{

L]

1O 0D
s
}

2

(o4

v
-

MANIN SN e,

A O

POy YU ¢

£
<
0
-
<
.
(S

]

TN NP NN L,
.

Ly

|
HI]
w

(8]

Ne? N

]

!

R

,
~
7
‘
-~
o

Ch

D0 O e Y O D
P2 N0 O

Nt Nt

|

[N

(Y

~ O

N e

r

O Cr OO

-~
ol

.
.

S o\

~ vA
.
Ln

pout
o
.

1
1
-
-
¥

e

A O

%8
O G

{va f.-l
Ut i tn

Pt
L}

P
tn
e

l\-\ l“’
tn e

.

SoLn
G

-~

-
/
Ly

RN

H
v

\D

Y ta

i ~g
[ S B ]

-t At s v e

i
b \n

QO

(xR
X
'

Ban
AR
(L),

O 12

R
b
(6]
(@]

™~

e
W

S IR
Qe )

’)
.
r;.
)
-
-
s
L:,

oot
NSOy ¢

[ay]

.
)

-03
14
L A

IR I o)
RALEE % )

.05
05

.02



P

POTSU

.

L]
-

(A A I T

Q




AR
———

— e

-~

/

.y~

b

£er -

-

J A U U tn

CY €y o Un oy

o
LS I

e B S

=3 Ll pa oo

NELIE N o I BN
CY )~

B ]
[ B I I AN

{

b

k]
*

el (vu. "J '—e’ ,-v\
R
PIR SN 4

RSN ]
Ly

P 4=t g
Al
RS

’~
\

TG

{
ﬁ‘
LA
~
LIS
P
U
$
Nt
'—'E
~
et
sl
.

[

L]
O e
DR
.
.

.

-
152 3 <t B o B g

. - » . L] -
CY Ut U % inygy O g

N
LN 45 B e

.

.
LI T O

t

“

e

(8]
£

O
~
o
~
I
o
o
i
-
ks
-~

i
i

N0

s
po ot
—x'

4
Y-
)
5
't
v
”~ ‘l
v
-~ '
o]
hed .
fa )
o
oS
g
ke
R

c
-t
-
=
[
-
=
r
-
£
e
r

N
>

[ Wia B o

. . . . .

»

3

*

v

e
e
T
e -
-

ot

Tiets

3

1y

<

oy
L .
[0 TR W ol ]

- o~
- e
f-a S
- b

-
P
o 2
e
et A

Cr oy

g
v

;5?

-
o .

e '

[

;e -

7 -
oo

P
~

-

3

1

L e by e

e

B e e et v e

ES.

At e e

frut
I



voThant

M

St

2D G Lo O3 L 2 Ly ) oy Ly

r
N

v L

[CARES IR PS RN L I & W S N A B, AN

P SR WYR S B4 SN B TR 5 Y

Sl IR AR CEN LI S U TOLA RS Y IOL I PR T OO R T B SR PP

) D U

&
-
v

\

‘)‘-l 1-3 §=t ';; y;y (=) |,; p2

3

.
il

.

*

.
D OOOODOLC

. . L]

po

.
By

*
Wl

C

s = &
[ ]

\ U

.
“

QO™ C Oy AN

S
N

[t
L ]

N

R oy

]

N AN

PR TR

(oY

- e

L

~

» O™ C

V¢

|

Cr T Oy Y O

e BN o'

Oy

gy O

s Cy €D

(@] C"('

BN B ot

-

Ty Lo oy

ta

oS b

o

en e e,

R W 5

RN W

Fd

o

-~ ’
AGC60%
)]
PO L s
coriry -
s A b e
s .
ey
RV Nt
RS iet
LYo~
—riendiad
L R
- O

ju

0.G3

o]
o

*
S s O
Co DN =t D

Q Q
o [

Pt
bt




.
P . - - 1
— e - 1.
VLT . - e, - .
PR S -~
- . ~ - - - -~ -
T e e el an SRS, — T . carer . *
-..f_-..w-...., Pr 4 R e e S e e e PR .
Dmrven s e le ey hale T el e - TN
el e Mrem b b b ® e @ s m av g, w0l e e
- " - . . .- - K
h e y et ST LT . N - -
oond L (_......—_v-f,.‘i. - d
AR s e -
- Ve s 20w BN s }
’ N ale AR A S s ~. (A T
—— A S S PO S e
- - P R PR . H
—deldl Lowu g PR S : !
O S R S - oot e LTS = * A AL H 07
S R H R g €= - s - . F i i . -
L I e~ = - - 0 . TN *
SN e o o o e (R ’ .
~e = - PR
—-f - . . .
T Lo ) s . - e - he o R ~
[ W ¥, et - e o LR . . FRPCRUN, T aC_ .
- - : - PN . PR . - ecne Q,_
~tie e - e [ -t i LA e L-r J
e ) o - R - - .- s .- <
e # P et e LI - v -L?
e ~ - - i 1
{’ »’-L - e T4 . - K . :
- - - - H :
1§ ap o PR . . - - . . ~ mn o~
[ el v - -t - - - ———" PSR i TS
— -
~ ; - ., - -~ N N s me s C" .
.l - U - . L et PR el >
v - . - . . H .
. e o e v . ‘
. e < - . :
e '
el PRI, P & .
~ 2 - ) - - - . . . :
'S - o ; .
- e » P !
Lo FTont kN N N '
Tt e - bl S Vg e~ L
L= - - . - I P - N .- R 2 C"
1.‘3-\' NP T ot - ) -l ot PER, - e , - (e V) ' o7
y
: AL IINAY TroT N - - ; ) :
T s, « s ; : !
'
el o~ .- : i
AV | Cioedd, L :
- -~ . P - —ea e ~
3 3 § x \ [ Riie fals’
D AP S, - o il ot -~ S )
ro- ry o~ - - = rem .-
F ; by ol i :
Sell el b = o, OO evid
c r L~ B - e S5
L. Le.S ] o Gl oV
AN s A = ’ - ronoL 1
C’E.C LN e g - s o~ -t 'Al
r~ ¢ —-— e
e P vyl
- - - - - s~
FLell SN U - -~ H .Ou
o oo [ / 4 2
PR e - . - - - - .\
- N Ea o I -~ - - S een ~ o
(SN R Vieen ) - ot - . e 7 __....2 oc\} i
ornon S x . f [
1 ISP s
Clewd Leels 7 i :
. - ~ne £ a3
- - - - [ N Ry
: :
: o ' - I S
- ey Sres b w ¢ - Ca
= 7 7 coa 3 ne
e LR P -~ ~ter % oo
. r - .- - .- - . ~- )
. - PR : o i . et D
! - ;o . - LR S -, - r
s et PO . - wd - s ;
- . i o . . Biols T FA cs
{ i - onr . 7 sl Ldoee -1 LX Vg !
L : ’ 4
" H 1
1

[N

i
LN

. S e . 8 - . +




~ o

, -

A
3
|

Iy
=
,w [ I
do O
O LY f
S I SR
@
"
oo
; R
ul»u n..
M ) “..
. R
1)
o
[T
i
TN
1)
L
I o
1)
i 1l
O C;
LN
i
4
] -
W.
¥
& v
PR
[ ]
o
Ayt
oM Q)
;
...“‘
' <
31
ol
|

(L

[}

[

[P Y2 T e ) I~ [ep] ©)
QO QO o Q ()
- - L) - . L] »
< Q [

[ [P ~1

[ a4 «d

[y [V <)

O]

A S 5 19 \0

FER YRR S ey <f <
[SE LS IR G B 131 (O] S8} (S

) ™
Q (&)
» .
(W)

AN
(VY
Ly
I~ &)
<5 ~
©)y [0

L T T O T N N e P ~N

! ! !

[0 a1
[ o
e P
RIS N Ly et
i oaed IR} ] ool
L) <o » » * - L] L]
[P B VN TN R (%] [
S ate ot 0y [O SN
[ S N ] € RIS
TR I B <l S|
AN
n.rn ~
V)

o

.
<)
~r
ol el ged g ed gl

(%))
.
w
3
Ral

!

.
.

!

B e S e R A e N e ¥ Sk W L NP

!

¢

Fa F S
L “ »
[SE BN

T 0D
« s a
vy e
uy Wy INn
ot el e
12 i~
LR
OO ™
Y Uy Y
L BEES BT

LYy
v
-1

W0

- *
[ I ]
L Rte]

el e

.
7y
~

[

[}
Uy

O
i~




o e e .- . . - e e . . - . . - o
P - - e F R : T ‘
e e e e e e et

LY .
- .
. o
-‘U‘
s e . e
B PO ~
e e Y
[ L T u/i;‘vf'//u4

e e e e e i e —

' o,,...x

PER Oy

o nned

(toreant

¢ T
t ’ M
R TN c - {
s C,—U. — e - - ’ 3
TN = - P Los e : H
A VPRR : Sen o e - N ; t
T : - - "= -- o= !
LS.V, : et ORI Lo - i
G5 ' LA .o - t
A S » ‘ . Toe -— . L ! 4
Lo - T S - A ST~ A4 s
2—.\}. PN Lo LR - PR O § \lo}.-j
PR - O . H
- — aes L PRI : .7 ?
e -~ .- T - R T i T
- : (O - e PR L foa e -0 007
t s . e . s ;
- : V7 e : 4 -
~i : - - . H o
1 .. - et : -lr_
e s i - - - e - " .
I“ "'( R IR S -t .. - — _-‘.‘ p
4 I Ls L T e - - L . [T STak > S .
N —enr o s P . = Fp R
- e A . ., .. -, - o . . . i
vommle sy Sle s el e . - ; : .
W i)l T . 4o . ! .
-l - e - . P . ‘ .
. il - . .- I~ it C A
Lo, e - - - - 2o e .- . .- LRSI : TG
Soae o A [ “re e - oo P . s N el —_—— et --[-J
R S A 5 . 3 - s toemy mee n
TR ——e e e A s R ot g et —re A2 o U
2 G onoe T ? }
e L. B L . s !
- N - e . . -~ . . N
oy v A . - v H
.).,-7‘ Do PRRSEI . H
P - B .
L Il ] -~ - Y . - . . - arT - e ] Cr)
A [ R -t e [ [V AR L. P - — - Lio= ! *a.
oo s T s oo i N . : ’ -
2.0 ¢2.5 —ew R : L i
75 a0 Ty T, T o ¢ aTm re [ "
VLUt O,y .t et Ly : [ i U ! .C.
.- Lo A - - - . ~a - - R I P : s 2
\.)D-G, FACIRS . S N ; ol y i ! ratd . e .C‘i’ .
i ; !
e W i LS oy . ~ - - i -
FAS IR ORI S NS L Iz —uo ) U2
—-5 ,-'f lald - N - -~ LA R - - L S O : b3
JOel Cule -, i e l 4 o PRS- P A RS
- - ' . . H : :
5T W o W o TN s A n Ty 2 !
YLV LI, U el Zeds Y <OV sl % .03
) : t H
N 1 i




z - e
- P S
= oo e e -
e el LD
P

- e,
- i v e o

ek
-

ey b
[S4 Sl

vy gy
POR VAo

(o391

..




+

PO
—-—

- et =

[

—~c
e

L ey -
N -

- e
- h-
PR A IDUIIA

43

-~

[17-5/2878

<

e

e

[ e

N [ te
[£e} [ h
1591 (43 ] ~r
58} o )

P

ol (S -ﬁ».
© N2 RS TN ]
Y (3] (3] (4]

M N

Y vy G

[V B¢
. [} 4
YO e un
[ T R
[ QM A

* - - . L) L) °
EJ Y oet Ll ey g

=i

»: .J Ly 1) rJ n.\_ Do FpY
N
]

. * o .
BY 1) e 0 am oy L) en
el et oem ) O CN G YN

OO WS QNN
) . . - .

o s Lt e bt < s

AUA.J,,_JCG.D:JG
v

0_.3 —l.r...L.s.CU G r~

..; - AN N el S

T e

Lels

(23

O

L] *
LA
€y ¢

r\_ ©y G

lu ~E s €
) e 01 S

B I, T R R “
B - ‘ =~

D e N o N T i o A S T R I W

Ly

-~

.
DD IS O n/» <P oun 0/ [ AT I (¥

/‘W
.
D)
]
05000.._.450:5:35A-u.._O.u.nuOOO
L] L] L] - -
et
L VR L R ¥ B S R s B U B Vo BV A N S ]

PN Iw, . : R
el ) [Sa1 ™ ™ : : S

[ i | ! | !

"y [oF B P~ I [¥s) o

ol

. .
Lo T e iy S e N e N A N s W W NP T LA S B Wl W N

1 ! N !

%) -t 14 Y :J /1, ¢y _, 71 _ Qu
4] [ Q) PR ES R DL
L] » / y . - - [ ) - » a

(] 4 R
e .. - R - . (ORI -
) ™~ ~ €347 Fw i AR RO RE] o
uy (a3} 1§ LA (3 Wy P vl () ,,.: <a} M
uYy N 'S} IO IS W EA D WG I 3
©y 7 [ el -4 s
S N N e B T} .
Vi il be i
(] . . e g

[ I B I A S A I

* L] L] L[] . .
Bad} wi -t R
e - . SN RN

[SE IS TS N7 W SN Bt RS RN U BN i ¢ DS I B B o B )

2 v L ] L] - - » » - L] - - - L] . .

CYUY e~ el CF T e b e G ¢l o g Cl et € o8 4l )
T e :
YD QDI OO ¢ YD e O OO OO Q L
. . - . . . 3 - - . - . - . - * 3 - . e
[Sa TR BYCNIN C WY B o T oS BN AN Vo N RN o - LG O () ) i Lt
MUY YUY WD WO A D Ao B <) Cd €D €D CY N ks
e SN [ o s e e e s e s e

- L] . » L[] . L} * - »
[G ) ou 9 AJ
S 6 0 OO




65

TABLE 19, = Diamond-drill samdling data, hole 114 (continued)

Corn \ Sludee
Drill Hole Recovery | Ancay, Percent f Bcan
Footarne Per=- Scan; ___ { Sample'|Welght, ! nBed
From To | Dint. ; Feeticent!'Grams | npa0 Fluorite f No. ! grams Ipercent
-

92.0| 97.0 5.0 1.7} 34 | 1093 0.135_ 40 374 1982 0.09
97.0{102.0 5.0 1.1} 22 788 .1G§ ) 60 375 4523 .14
102.0]107.0 5.0 l1.4; 28 874 »201_) 376 2978 .11
107.0{112.0 5.0 2,40 48 15456 .OSi 55 377 4733 210
112.0{117.0 5.0 2.5{ 50 1793 .17 55 . 378 3237 .11
117.01120.0 3.0 2.4 801 1664 .08 45 ) 379 1914 .09
120.04122.0 2.0 .81 40 595 .04 55 )
122.01124,0 2.0{ 0.0 0 ) 380 3428 17
124.01126.0 2.0 .41 20 195 .06 70 )
126.01130.0 4,0 .1 2 3 & 15 65 . 381 4150 .21
130.01131.0 1.0 41 40); 1091 061 ) 20 ) 382 4477 11
131.0/136.0 5.0 1.4} 28) ) )
136.0{141.0 5.0 2.1 42 1134 071 ) 8 . 383 3006 .08
141.0)146,0 5.0 2.3 46 1245 .051_) 384 2207 .08
146,0}151,0 5.0 1.0 20 559 .15, ) 10 385 4524 _«10
151.01152.0 1.0 5 50 289 .14%_)




TABLE 20. = Diamond-drill campling data, hole 115
Hole 115 Hola siza:
Location: Bessic-Maple area, Llost River NX: 16
valley (fig. 3) ‘ BXWL: 69
Collar elevation: 350 AX:
Bearing: N 15° W Total depth: 85 :
Dip: =45° Dates drilled: 8/21-8/23/64
Core i Sludse
Drill Hole Recovery {ssay, Percent | | Scan
Footare Per=- Scan | :Sample Weight,! nBe0
Froml To Dist, | Feeticent|Grams |nPe0!Fluorite | No, ’ grams 'percent
0.0] 16.0| 16.0| 0.0] o i_ _
16.0{ 17.0) 2.0| 1.0| 50 | 332 0.061 ) 45 ) 386 5688 | 0.17
17.0] 18.0) 274 | .16 ) )
18.0f 20.0| 2.0 .8 40 | 622 | ,04] ) D
20.0{ 20.5 5 40 80 | 233 | ,161 ) ) 387 3867 .23
20.51 21.0% 3.5 | 1.6/ 46 | 537 | .73 ) )
21.0] 24.0); 526 | LO5] ) 15 )
24,0 26,0 2,0 +41 20) 1485 | .15! ) | ) 388 4033 .13
26.0! 27.0 1.0 .9 90) ) )
27.0| 28.0! 1.0 .5! 50) ) )
28.0{ 29.0 | 1.0 | .7| 70) 1) 1)
23.0i 31.0 ) 2.0 1.2/ 60 ! 732 | ,231") 25 ') 389 2327 .10
31.04 32.0 § 1.0} .41 40 | 231 | .10 ) ) '
32,07 32.3)] 1.5 1.4] 93 154 | .07 ) i)
32.3| 33.5) 800 | .07i ) f)
33.5{ 35.0 | 1.5} 1.1] 73 { 728 140) 31
35.01 37.0 | 2.0 | 1.6] 80 | 1123 | .10} ) -
37.01 40.0 | 3.0 1.2: 40 | 850 | .15!7) 60 ) 390 8627 .21
40.0{ 42.0 | 2.0 | 1.5] 75 | 1331 100 ) )
42.0y 44,5 | 2.5 | 1.6 64 | 1155 | ,03] ) ) 391] 5153 .06
44.5| 47.0 2.5 .81 32 583 | .02¢_ ). )
47.0{ 50.0 | 3.0 723 | 372 !<01; 10 ) 392 7597 .03
50.0; 53.0 { 3.0 | 0.0] © ; )
53.0] 55.0 | 2.0 5125 | 296 | .05: 65 ) 393{ 10176 | "~ .20
55.01 57.5 | 2.5 .51 20 | 282 | .21/_ s )
57.5| 58.5 1.0 Al 40 | 276 | 531 ) 70 ) 394 | 5449 .36
58.5| 60.0 1.5 7167 | 448,170 ) )y .
60.0| 61.0 1.0 5150 | 250 | .38 ) ) 8
61.0| 62.0 | 1.0 | ,2{20 99 | .40! ) i ) 395 10633 .20
62.0| 63.5 1.5 1y 7 89 | .37¢ ) ) ’
63.5| 64.0 S| .1 20 25 | .30! ) )
64.0| 64.5 .5 .31 60 183 | .10, ) 13 )
64.5! 65,0 .5 »11 20 82 | .22 ) )
65.0| 65.5 o5 .2 40 .99 $ 144 ) 2)
|
}
|




TABLE 20, - Diamond-drill gamplins~ dnta, hole 115 (continucgl

£7

Core Sludre
Drill Hole Recovery Assay, DPercent Ecan
Footnce ‘ Pore| Bcan | ! Waight, | nDao
From| To Feet cent! Grams | nPeO ! Fluorite J |_frans eycont
i

65.5| 67.0 .51 1.2( 80 5821<0,01! ) ) 396 2842 | 0.11
67.0| 68.0 0 8] 80 264 041 ) )
68.01 69.5 5 5| 33 326 791 ) 75 )
69.5] 70.5 0 .7 70 3306 2250 ) ) 397! 3973 14
70.5{ 72.0 5 1.0} 67 7941 .3 ) )
72,0 73.0 0 .3, 80 498 029 ) )
73.0 75.0 0 1.0} 50 710 33" ) ) '
75.0 | 75.5 5/ .3/ 60| 200 .45l ) ) 398] 4282 | .11
75.5176.0 51 0.0, 0 )
76.0{ 77.0 0| 0.0] 0O )
77.0179.0 0| 0.0/ © )
79.01 82,0 0 .8 27 340 04! ) ) 399 3343 «13
82.0 1 85.0 0 1.2 40 466 .01’_) D

e o i s+ i e T
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TABLE 21, = amond-~ g ng data, hole 1
Hole 116 Hole size:
Location: BEessie~-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 liole Recovery Assavy, Percent | Scan
Footane Per- Scan Sample Weight,% nBeO
From| To | Dist. | Feet'!cent!Gramns | nBeO Fluorite No. prams _'percent
0.0} 16.0| 16.0| 1.6 10 - -
16.0 ] 18.0 2.0 .51 25 180 '0.04 ) 3 ) 400 726 | 0.03
18.0 | 20.0 2.0 .8 &40 445 .03} ) D ‘
20.01 22.0 2.0 +5! 25)| 606 014 ) ) 401} 6258 .06
22.0 1 25.0 3.0 o7 23) ) )
25.0 { 27.5 2.5 .81 32)| 1465 ] <01} ) Trace ) 402 6869 .05
27.5 | 30.0 2.5 1.5 60) ) =)
30.0 ] 33.0 3.0 4] 13)] 536 <01} ) ) 403 892 .04
33.0 | 37.5 4.5 51 11) ) )
37.5140.0 2.5 .5 20 276 .02:) 6 _
40.0 | 41.0 1.0 51 50)1 318! <01 ) ) 404 8243 .04
41,0 | 42.5 1.5 1| 67) ) )
42.5 1 44,0 1.5y 0.0 © _ )
44,0 1 49.0 5.0 81 16 | 4641 <01 ) .3 |_ 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 <01} ) Trace {_) ) .05
55.5 | 60.0 4,53 1.1 25 666 | <01 ) _ 407 8547 .04
60.0 j 62.5 2.5 1.2 48)} 1872 01! ) 5 ) 402 8940 .04
62.5 | 68.0 5.5 1.6| 29) ) =)
68.0 | 73.0 5.0 .81 16 408 .101) 409 4109 .07
73.0 {78.0 5.0 71 14 3241 .06} ) 13 410 | 4586 +05
78.0 1 82,0 4,0 1.7/ 42 | 1154 014} ) - ’
82.0 | 86.0 4,01 1.7 42 974 .01 ) ) 411 316 .02
86.0 190.0 4.0 .81 20 568 | <01 ) 1 )
90.0 192.5 2.5 .51 20 205 01! ) ) 412t 2944 04
92.5 {96.0 3.5 21 6 102 | €01 ) ) )
$6.0 100.0 4,01 1l.1; 28 563 +01]| ) Trace 413 1312 .02
100.0 104.0 4.0 8] 20 391 .03 1) . 414 549 .01
104.0. 107.0 3.0 .71 23) 881 0L ) 4 ) 416 305 <01
107.0 109.0 2.0} 1.1! 35) ) )
109.0 113.0 4,0 3.4) 85 | 1804 | <01 2
113.0 118.0 5.0 2,0! 40 | 1118 ) .01
118.0 120.0 2.0 .2 10 1127 .37 75
120.0 &22.0 2.0 0.0 O :
122.0 124.0 2.0 .41 20 215 +10
{
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TABLE 21. -~ Diamond-drill sampling data, hole 116 (continued)

Core Sludne
Drill Yole Recovery Ansay, Percent ) i Scan
Footace Per- Scan| Sample Weight,| nBe0
From! To centiGrams inBeO:Fluorite ! gramsg_| percent
124.04129.5 5.5 1.7] 31. 893 10.02
129.5:133.2 2,7 1.7 63 948 .01
133.2;136.6 b4 1.7 39 837 .01
136.6:140.0 3.4 0 2.4 71 1463 | <01
140.0%145.0 5.0 | 3.1} 62 739 .02
145.0;150.0 5.0 | 4.3 86 2566 .01
150.0:153.,0 3.0 | 3.0:100 1817 | 01
153.0i156.0 3.0 |} 2.6 87 1572 | {01
156.0;159.0 3.0 | 2.3]| 77 1264 | <01
159.05162.0 3.0 | 3.01100 1787 | 401
'




TABLE 22, - Additional chemical analyses, Bessie-Mnple areca
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Lssayl/

lole Footace Percent ; Oz/ton
- No, Trom To | CaFy Sn W | Pb Zn | Cu l Au | Ag
114 | 107.0 112.0 | 71.9 0.14 |<0.005 |<0.02 [<0.01 {<0.01 | Nil | 0.12
114 | 112,01 117.0 | 59.2 .09 | <005 .16 | 2.28 .05 | Nil .88 °
114 117.0 | 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 | N41 1§ 2.30
115 29.0| 33.51{ 32.8 .05 | <005 .22 | 1.89 .06 | Nil1 | 1.00
115 53.0| 55.0160.7 .05 <005 | <02 <01 <0l | Nil | Ni1l
115 >5.0 | 57.5]| 64.0 .02 | <005 <02 | <01 <01 | Nil | Nil
115 57.51 64.0170.5 .02 < 005 <02 <01 | <01 | Ni1 .14
116 | 109.0| 113.0| 5.2 .01 <005 <02 | <01 <01 | Ni1 | N1l
116 | 113.0| 118.0| 7.7 .01 <005 | «02 <01 | <01 | Nil | Nil
116 | 122.0| 124.0 | 14.6 .10 | <005 27 1 2.17 .07 | Nil .22
116 | 124.0 129.5| 4.6 .01 | <005 <02 .19 <Ol | Nil | Ni1l
116 129.51 133.2 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 <Ol | Nil | Nil
116 | 140.0} 145.0 | 12.8 .02 <005 <02 | <01 <01 | Nil | N{il1
116 | 145.0 | 150.0| 2.8 <01 <005 <02 <01 <01 | N1 | N{il
116 | 150.0 153.0] 2.3 <01 <005 | <02 | <ol <01 | Nil | Nil
116 | 153.0 | 156.0 | 1.92 | <01 <005 | <02 .05 <01 | Nil .14
116 | 156.0 ;| 159.0 | 2.4 <01 | <005 | <02 .03 <0l | Nil.|Nil
116 | 159.0 | 162.0| 1.9 .01 <005 <02 .05 <01 | Nil .10
l/ CaFy - fluorite Zn = zinc

Sn - tin Cu - copper

W - tungsten -Au - gold

Pb =~ lead Ag - silver,




Petrozraphic Analyses

by

VWalter L. Gnagyﬁ/
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3/ Petrographer, Arca VIII Mineral Resource Office, Bureau of Mines,

Juneau, Alaska.

The principal minerals in diamond=-drill core samples were identified
and the approximata amounts wore estimated. Results are in tables 23 and

24,
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TASBLE 23, = Principal minerals in diemond-drill core samples,
Corp Creclk depositl/

! ; Mincrals. percent

DDH i Footage t ' ’ Mica -+
Mo. | From? To | Calcite Diaspore! D010ﬂitelF1uor1te Goethite ichlori{te |Pyrite
: | | | :
101 ! 67.2! 84, a‘ 95 | f T ‘ 2 T f 3 -
101 i 96.0:/106.0 | 90 ! | - 4 | T | 6 -
101 106.0:116.3 ! 85 | - - 1 - I 14
101 '116.3 123.0 | 80 | - - | 1 - P19 -
101 1123.0°'130.0 | SO | - - - T 20 -
101 1130.01138.0 | 90 | - - | 1! - 9 -
101 :138.0'141.0 80 | - - | T | - 20 -
101 '141.01154.4 ¢ 80 | - - 1 1 T 19 -
101 {154.41162,3 | 80 - - 2 - 13 -
101 +162.31172.0 | 75 - - 3 - i 22 -
101 1172.0:182.0 | g0 - 5 5 - 1t 10 -
101 1182.0/191,2 | T | 1 | 80 14 - l 5 -
101 :191.2i192.0 | T ! 5 | - 55 |} - i 40 -
101 !192.0:197.07' 25 i T i - | T - | 75 -
101 :197.0:203.0 ° 42 T | - | 20 - ' 35 -
101 i203.0.210.5 i 65 ° | - - | 15 1 - 20 -
101 1210.5:220.5 ! - 1. i 70 L 14 - 15 -
101 220.51225.0 ¢ - | - ! 95 1| T 4 -
101 :1225.0'231.2 15 ! - 55 26 | T 4 -
102 | 15.5: 20.5 90 T - 7 - 3 -
102 i 22.0! 30.0 | 25 | - - {15 - 60 -
102 ¢ 30.0: &1.0 ¢ 5 i - - | 75 ; - 20 -
102 ! 41,01 51.0 i 60 | T 1 25 - 14 -
102 | 51.0! 61,0 | 75 i - | 20 4 - | 1 b -
102 | 61.0] 71.0 ! 1! - i 2 65 - 32 1 -
102 ¢ 71.0! 76.6 ! 30 ! T | 50 15 - 5 -
103 :119.0:123.0 | 84 1 - 15 - - -
104 ¢ 16,01 21.0 | 70 1 3 23 - 3 1 -
104 ¢+ 21,01 30.0 60 T 1 35 - 4L 4 -
104 ¢ 30.5! 35,0 | 15 - T 65 - 20 ¢ -
104 : 35.0! 47.0 1 35 - - 40 | - 25 | -
104 ! 47.01 53.7 | 37 - 2 I 15 | - 45
104 i 58.71 72.0 25 | 3 | - L 60 | - 12
104 ' 72.0! 83.0 55 | - - | 30 | - | 15 -
104 | 83.01 92.5 25 | T | - 20 - | = 55 | -
104 | 92.5i102.0 70 | T | - 15 - 15 1 -
104 1102.01107.0 5 | T | - 45 - 50 -
104 :107.0i114.5 | 10 | - - 55 - 35 -
104 1114.5:126.0 | 13| T_ | - 7 - 80 -
105 ! 5.0 10.0 | 50 3 T 40 T 7 -
105 | 10.5] 18.2 | 70 3| 2 15 | - 10 -
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TABLE 23, = Principal minerals in dismond-drill core samples, ?;f ,
Camp Creek deposit (continued)Ll/

Minerals, percent

DDH Footagpe ' ' | Mlca + | |
No. From[ To | Calcite! Diasgore Dolomite| Fluorite Goethite lchlorite ‘Pyrite
; — ,
105 18.2’ 28.0 5 ’ 25 - 65 T 5 | -
1c5 1 25.0f 41.0]1 50 | 7 5 | 25 - 13 | -
105 | 41.01 48,51 50 2 10 V3 T 3 P -
105 ! 43,5 52.0° 75 1 ! - 20 T L e
105 . 52.0' 62.0 60 1 - .5 - 14 -
165 ¢ 62.0: 70.0- 35 ! 3| - i 45 f T 17 -
105t 70.0: 75.0¢ 45 1 10 | - ' 35 | T ¢ 10 i -
105! 75.0! 84.0! 90 i T | - 1 = T 9 i -
105 | 84.0! 93.2. 25 i T | - 65 | - i 10 | -
“105 1 93.21104.7% 20 1 1 | - 60 { 1 P 18t -
105 1 104.71112.0! 90 ¢ T - | 2 { - 8 | T
105 1112.01122,0! 90 | - - i 2 | - 8 I =
106 | 14.01 23.0! 70 | - - 20 | - ‘10 ! -
106 | 23.0] 36.5° 55 i - - 25 i - .20 i -
106 | 36.5]| 42.0; 75 | - - S | - 20 | T
106 ! 42.0! 52.01i 20 | - l - 55 I - 25 { -
106 { 52.0! 62.01 s5 } - ] - i 15 | - 30 |«
106 | 62.0] 68.5! 45 1 | - 40 T 1 14 U -
106 ' 68.51 72,0 75 | - i - 15 i - i 10 P -
106 ¢ 72.0: 77.0 T 2 i - 60 T i 38 F -
106 | 77.03 82.01 65 - i - 15 - .20 P
1063 82.0 89.7! 70 ! - - 15 ! - | 15 e
1063 89,71 98.8:¢ 60 - - 25 A - 15 b -
106 ! 98.8:107.5 75 1 { - 15 | - . 9 b -
106 ¢ 107.5°115.0¢ 40 T | - 10 ’ - | 50 | -
106 {115.0i123.0! 85 - T - 10 | T - 5 T
106 i 123,0:132.0/! 50 1 - it - ~ 5 C -
106 $132.01141.3: 70 - - 15 | T L15 -
106 ! 141.31147.01 65 - - . 10 - | 25 | -
106 ' 147.0{157.0 1 70 T T i 10 | T L 20 i -
107 | 0.0} 14.0! 30 T i - 1 35 T I 3 ' F
167 | 14,01 24.0¢ 55 - { T 15 T 30 T
107 i 24.0i 32.0! 40 - 5 1 20 T 25 F
107 { 32.01 42.0! 45 | - i T 20 ¢ - .35 T
107 | 42.0] 52.0 35 T - 20 | - © 45 T
107 | 52.0] 62.0 30 - - 5 | T 65 i T
107 | 62.01 72.0 70 & 1 - 20 | T 9 { -
147 1 77,01 82.0° 50 1 - ! 30 ! - 19 L -
177 : 82.0 92.0- 6 T i T | 15 | T i 25 T
107 | 92.0.102.0¢ 45 % 1 i T ! 40 - 14 i T
107 1102.01112,0 25 ‘' 5 - | - | 40 - 30 1 =
107 1112.0:122.0} 45 ¢ T | 1 25 - 29 T
107 1122.01132.0 - 70 T ‘ - 15 T 15 -




TABLE 23. = Principal minerals in diamond-drill core samples,
Camp Creek deposit (continued)l/
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Minerals, percent
DDH Footage ’ i .| Mleca + _
No. From To CalciteiDiasporeiDolomite (Fluorite :Coethite chlorite Pyri_:_e_
i .
107! 132.01 142.0! 55 ’ 3 | - 25 T 17 .
1071 142.01 151.5¢ 50 ! - - | 25 T 25 -
1071 151.5] 162.0! 60 | - - 15 | T 25 T
1071 162.0 1 172.0f 55 | - | 1 30 ! T 14 T
1071 172.0: 185.0f 60 ! - T 3 T 37 T
107! 186.01 191.0¢! 30 i 4 - 45 i T 21 -
107! 191.0! 198.0f 60 ! T - 15 i T . 25 -
108/ 10.0%¢ 20.0! 55 ‘! 6 ! F 35 b T | 4 -
1081 20.0¢! 30.3: 80 | 3 1 7 - 9 -
108{ 30.3' 42.0t 75 | 2 1 15 T 7 -
108! 42.0% 52.0f 70 | 2 - 15 T 13 -
1081 52.0¢ 62.0 85 1 T 1 5 T | 9 -
108! 62.0' 72.0 60 i 2 1 20 | T | 17 -
1081 72.0/ 82.0i 75 1 1 T 10 | T 14 -
108t 82.0:i 91.0 50 i 2 5 13 - 30 -
108 ¢ 91,01 104.5 380 -} T i 1 3 T I 16 -
1081 104.51 114.0! 85 i 1 1 5 ¢ - 8 -
108 ¢ 114.0 i 124,0f 55 i 1 ) 2 27 T 15 -
1081 124,07 137.0! 80 ! 1 ! T 6 i T 13 T
108 | 137.0 : 147.0! 80 i T | T 3 T | 17 T
1031 147.0i 157.0! 75 | 1 T 15 | T 9 T
1081 157.0 1 167.01 75 i 1 T 9 ! T | 15 T
1081 167.0: 177.0 75 i T T | 8 ' T | 17 -
1081 177.0 ! 182.5 45 i - T 25 ! T | 30 -
1081 182.5 ! 186.0! 18 | 2 - 55 i T 1 25 -
108 ! 186.0  190.0i 30 ¢ - - 15 | T |1 55 -
108 | 190.0 | 210.0! 36 - - 4 T | 60 -
109 i 20.0! 30.0 85 i - - T | T i 15 T
1091 30.0°% 40.0 43 - - 2 i T | 55 T
1091 40.01 50.0 70 T - 15 | T | 15 T
109! 50.0! 57.0 50 1 - 34 T | 15 -
1091 57.0¢ 63.0 45 1 - - 35 { T | 20 -
1091 63.0: 72.0 55 | 1 - 30 | T 14 -
109 ¢ 72.0¢ 80.0! 40 2 - 50 | T 8 -
109 ! 80.0 i 93.5! 70 T - 15 | T - 15 -
109! 93.5i 103.5{ 55 T |30 T 15
109 ! 103.5 ¢ 113.01 25 T 35 T | 40 -
109 1 113.0 ! 123.0 6 | 4 70 F 20 -
109 t 123.0 i 135.0 60 | 1 t 20 i - 19 -
109 § 135.0 ! 145,0 80 | T i° - 8 i T 12 -
109 | 145.0 1 149,01 70 | - i - S T 25 -
109 | 149.0 ¢ 155.01 60 | T ¢ - 15 F 25 -
109 | 155.0 : 157.0] 10 ! -~ i - 30 F 60 T




TABLE 23. - Principal minerals in diamo

nd-drill core samples, -

Camp Creek dcposit (continued)}]
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Minerals, percent

DDH Footane . Mica +
No.l Froml To ! Calcite Diasporg}D010mite‘F1uorite Coethitelchlorite!Pyrite -~
) i |
109} 157.0 167.0% 40 - 1 {20 T 40 T
109 | 167.0 171.0¢ 45 i T | - 20 i T 35 - T
1091 171.0/ 180.0 75 | - | - i 2 | T | 23 -
109 { 180.0! 190.0 32 | - - 3 F * 65 -
110! 10.0{ 17.0 30 ' T - ! 25 _ - 45 T
110t 17.0! 22.0 25 | - : 1 | - 174 T
110t 22.0i 25.0 8 ! T - & 45 i T i 47 -
110¢ 25.0f 30.0! 75 % - - 1 - | 24 T
1101 30.0! 36.0% 70 1 1 - 15 T 14 -
110¢ 36.0! 47.0 75 | - - 1 - | 24 T
110% 47.0! 57.0 32 - T - i 3 I 65 T
110: 57.0! 62.0f 65 - - | 2 I 33 - T )
‘110! 62.0{ 72.0! 25 - T ! 15 - L 60 T
110t 72.0/ 77.0%1 35 1 T | 45 - {19 -
110! 77.0{ 87.0i 35 { - T i 15 ! - } 50 T
910t 87.0! 92.0f 30 i - T ¢ 15 ! - i 55 T
110F ©92.0L 94.01 5 T T | 80 - t 15 T
110: 94.0i 97.0:i 70 T - | 3 T b 27 -
1101 97.01102.03 75 % - T i 4 - o 4 21 T
110 102.0{104.4¢ 80 - T i 2 | - 18 -
1101 104.41109.0 45 - - 4 5 | T 50 T
111t 10.0! 20.0 36 i T - i 9 { T i __55 -
21114 20.0i 30.0 16 i - - 4 T i 80 -
111{ 30.0! 40.0 33 t 2 - 1 30 T 1 35 -
- 1111 40.0t 45.01 34 - 1 1 - 1 20 F | 45 T
1111 45,01 55.01 16 | - - | 4| T | 80 T
1114 55.0! 60.01 3 - - 30 T 67 -
1111 60.01 67.51 30 T - 20 T 50 T
111} 67.5i 77.51 30 2 ] 13 T | 55 -
1114 77.51 88.01 20 T - 15 T 65 -
1111 88.01 98.0i &6 ] T - 4 T 50 T
111! 98.0:108.0! 60 ¢ - = - 4 T 36 T
1111 108.0i118.0 60 ! T - g | T 32 T
111 118.01128.0! 55 i T - 13 T 32 T
111 ¢ 128.01133.01 15 : T - 30 T 55 T
111§ 133.01148.01 30 i T - 20 | T 50 T
111 { 148.0]/158.0¢% 490 ] T T 40 | T 20 T
111 ] 158.0!168.01 30 1 T T 40 | T 29 1
111 | 163.0:178.01 40 1 T T | 35 | T 25 T
1111 178.01185.01 42 ] - - 12 | 1 L5 T
111} 185.01190.0¢ 15 ! - - s ! T .80 T
111 | 190.01196.01 30 } - - i0 | - T 60 -
1111196.0i207.01 5 ! T - 40 T 55 T




TABLE 23, = Principal minerals in diamond-drill core samgleqL

Canp Creek deposit (continued)i/
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Minerals, percoent

DDH Footare l ‘ _— YHea + | .
No. From! To | Calcite|Diaspore Dolomitel Fluorite ‘Goethite ichlorfte :Pyrite =
112 | 10.0! 20.0 60 - - 10 ‘ T 30 -
112 | 20.0! 29.5| 10 - - 15 [ T 75 -
112 | 29.5( 35.0 5 | - | - 25 } T 70 -
112 | 35.01 45.0 15 - - 5 i T | 80 -
112 | 45.0] 55.0 35 T - 10 i T 55 -
112 | 56.0! 66.0 34 1 | ; 25 i - 40 -
112 | 66.0i 76.0 25 T i - i 30 | T 45 -
112 { 76.01 £6.0 25 T ] - S T 70 -
112 | 86.0! 96.0 54 - ! - ! 1 T U 45 | e
112 | 96.01106.0 65 T ] T ! 5 T 30 | -
112 i1106.01116.0 65 T ] - 5 T 30 |
112 i116.0{124.0 40 - ! - i 20 - 40 -
112 1124.01133.0 20 - t - i 20 T 60 -
112 1133.01144.5 35 - ! - i 25 | T 40 -
112 i144.5i150.0 25 - i ) T | 55 -
112 1150.0:158.01 40 - ; - 4 15 T 45 - -
112 1158.0¢170.0 r 1 - { - 1 4 T 95 |-
113 | 10.0! 15.0 15 - 14k 1- T 70 -
113 | 15.0: 24.0 9 1 i 20 35 T 35 -
113 [ 24.01 30.0! 10 T ! 5 30 T 55 -
113 | 30.01 40.0] 40 - {15 15 T 30 -
113 | 40.0! 45.5 45 T ‘ - ¢ 25 T 30 -
113 | 45.5! 52.0 45 1 i T _t 29 - 25 -
113 1 52,0! 57.01 1 - i 70 i 15 T 14 -
113 | 57.0! 65.0] 9 - : - 1 T | 90 -
113 | 65.0!' 75.01 29 - i - 4 1 T 70 -
113 1. 75.0! 85.0! 22 § - ! - ] 8 | F 70 - -

lumerals = percent .

Y

F - 0.1 - 0.5 percent
T - less than 0,1 percent.

3
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-~

Includes zinnwaldite and kaohn.

TABLE 24, - Principal minerals in dicmond-drill core panplen,
Beppie-tanle arca

S Minerals, percant. ey
DDH Footare ‘ Mlica +
No. | Froml To ! Calcite!Diaspore!Dolenite! Fluorite ‘c‘nloritoﬂ/ Sulf{ides Othew
114 | 50.0! 57.0 - 1 t 80 ‘ 15 ! 4 12/
114 1 57.0! 69.3i 7 | 1 ! 90 ! 2 i - | - !
114} 69.31 78.11 - | T |+ 93 i 7 i T | - -
114 | 78.11 83.41 - 1 i85 | 9 5 T2/ -
114 | 83.4{ 92.01 - T ¢ 90 3 2 TZ/ -
114 | 92.0! 97.0 - 1+ 56 |1 40 i 3 T2/ [ -
114 ! 97.0:107.0 - 4 5 1 25 t 60 ! 5 T2/ 52/
114 1107.0i112.0 ¢ - |20 i T i 55 ! 8 22/ 152/
114 1 112.01117.0 ; - 10 ¢+ 20 {55 [ 5 l 102/ -
114 1117.01120.0 ¢ - 5 i 15 i 45 10 i 152/ | -
114 1120.0i122.0: = | 3 2 {55 t 20 | 202/ -
114 §124.01126.0 ¢ - 1 10 - 1 70 11 92/ -
114 1126.0;130.0 - | 2 - 1 65 12 12/ 2027
114 1130.0'136.0 ¢ - {7 ! - i 20 § 9 12/ . 7027
114 § 136.0/145.0 ¢ = | T T | 8 | 16 12/ 7527
114 §146.01152.0 ¢ - | T i T ! 10 19 14/ 7047
115 | 16.0! 21.0 : 15 2 {33 145 5 | - T2/
115 ! 21.0! 29.01 25 | 2 i 55 i 15 3 {72/ -
115 | 29.0/i 33.51 - | 2 464 4 25 1 b g2/ | -
115 | 33.5! 37.0% - 4 165 i 31 T | - |-
115 | 37.01 47.01 = 2 ! 30 1 60 8 | Tal 112l
115 i 47.0i 50.0 ! - - ! 2 Y10 - | - i 884/
115 | 53.0! 55.0 | - 9 | 2 | 65 20 Ve 42]
115 | 55.0) 57.5! - | 8 | T | 65 25 - | 227
115 ¢! 57.50 64.0 1 - | 8 i - 1 70 |22 - ]
115 | 64.0) 68.0 0 - | - 2 i 13 | 25 - 16027
115 | 68.0i 75.5¢( = i 10 1 ¢ 75 14 | T2/ e
115 { 79.0! 5.0 22 | - i 1 4 3 {72/ {7027
116 ! 16.0! 25.0! 76 { - | T 3 1 I - 202/
116 | 25.0! 37.5! 50 | - i T ! T 2 | - 4827
116 | 37.51 42.5: 50 | ! 3 ! 6 | 1 e i 4027
116 | 44.0) 51.6 i 33 ! - i ! 1 | - - 652/
116 | 51.61 60.0 i 15 | - T T T2/ 854/ -
116 | 60.01 73.0! 5 | - ! T | 5 T2/ 19027
116 | 73.0: 86.01 5 | - | 2 1 13 - | 12/ | 8027
116 | 86.0! 96.0 25 | - 1 14 { 1 - 12/ | 6027
116 | 96.0/104.0 12 | - 3 T T T2/ [ 852/
116 {104.0i109.0 10 | - T i 4 21 72/ i 6527
116 :118.01120.0 1 | - - 175 15 22/ | 727
1/
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2/ obobH 114, 50.0-57.0, trace pyrite.

DDH 114, 78.1-83.4, trace pyrite.

DDH 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., - ’ o

DDH 114, 107.0-112, 0 15 percent sellaite, 2 percent pyrite, traca
arscnopyrite. L

bpH 114, 112.0-117.0, B percent sphalerite, 2 percent pyrite, troce
chalcopyrite. '

DoH 114, 117.0-120.0, 15 percent sphalerite, trace arsenopyrite, trace
chalcopy"ite.

DDH 114, 120.0-122.0, 10 percent sphalerite, 7 percent pyrite, 2 percent
“stannite, 1 percent arscnopyrite, trace chalcopyrite, trace galena. '

DDH 114, 124.0-126. 0, 8 percent sphalerite, 1 percent pyrite. L

DDH 114, 126.0-130.0, 15 percent wumknown, 5 percent sellaite, 1 parcent
pyrite.

DDH 114, 130,0-136.0, 70 percent shaly material with carbon, 1 percent

pyrite.

DDH 114, 136.0-146.0, 75 percent ghaly material with carbon, 1 percent

pyrite.
DDH 114, 146.0-152.0, 70 percent shaly material with carbon, 1 parcent
pyrite. S

_ DDH 115, 16.0-21.0, trace goethite, trace sdheelite.

pDH 115, 21,0-29.0, trace pyrite. '

DDH 115, 29,.0-33. 5, 3 percent arsenopyrite, 2 percent pyrite, 2 percent,
sphelerite, 1 parcent gzalena, trace chalcopyrite.

DDH 115, 37.C-47.0, trace pyrite, trace sellzaite.

ppy 115, 47.0-50.0, 80 percent ghaly materizl end/or altered igneoua
rock, 7 pcrcent quartz, 1 percent goethite. :

DDH 115, 53.0-55.0, 2 percent ankerite, 2 percent sellaite, tracae 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.

.DDH 115, 79.0-85.0, 70 percent shaly mauerial and/or altered igneous rock

trace pyrite..
DDH 116, 16.0-25.0, 20 percent shaly material with carbon.
DDH 116, 25.0-37.5, 48 percent shzly material with carbon. .
DDH 116, 37.5-42.5, 40 percent shaly material with carbon, traca sellaite.
DDH 116, 44.0-51.6, 65 percent shaly material with carbon. ' '
ppu 116, 51.6-60.0, 85 percent shaly material with carbon, .traca pyrite.
DDH 116, 60.0-73.0, 90 percent shaly material with carbon, trace pyrite.
DDH 116, 73.0-86.0, 80 porcent shaly material with carbon, troce pyrites
DDA 116, 86.0-96.0, 60 porcent shaly material with carbon, trace pyrite.
DDIl 116, 96,0-104.0, 85 percent shaly material with carbon, trace pyrite.
DD 116, 104.0-109.0, 65 percent sghaly material with carbon, traca pyrite.
DDH 116, 118,0-120.0, 7 percent sellalte, 2 percent pyrite.
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Preliminary Meotollureical Tests

Bulk specimens of reprecentative material were selected from the Camp
Créck deposit (table 25). Using the berylometer on individual pieces withe
out regard to mass, the material in the bulk specimens was sorted intéjfoﬁf
grades: High, medium, low, and reject. The nigh, medium, and low grade
material vas analyzed (table 26). The hish and ﬁedium grade spccimana’were
{ncluded in one composite which will be termed the "composite sample.fxe»:
The low grade material will be referred to hereafter as the‘"Low~gradéﬁj

sample."
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TABLE 25, - Approximate bervllium content of bulk specimens,
Camn Creeck deposit

L
A i
{ .

Vieiglt of sorted producte, 1/ Xe,
Sample, Total Grades Saved =
Specimen Ke. _Reiect saved Hieh ! Yeed, Low
9-25-1 19.96 16.78 3.18 3.18
Q=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 t 4.74
9-25-4 26.14 3.32 22,82 10.20 6.20 6.42

1/ Sorted products:

Standard sample 0,11 percent BeO yieids 10 counts per minute average.
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, : :

Grades:
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TADLE 26. = Analyscc of composite saanles prenared for
preliminary matallurpical testsl/

{
Nuzber Deseription Bed CaO‘VMQO 4150, S$10, | F, |CaCo, | Fe b Sn

‘A1 12-1 ) Camp Creck High®/ |1.09 |47.2!0.9| 17.41 7.0|31.2] 2.0 0.70/<0.01

, 4 ;
Al 122 | Camp Creek Medium | .68 142.4| 1.2 20.6! 9.2127.2] 2.5 _~:76§ <,01

Al 12-3 | Camp Creek Low .31‘44.0 2.2, 13.7 | 9.4 |17.4] 32.8 | .72{ <01
!

1/ 4nalyses made at the Burcau of Mines Salt Lake City Metallurgy Research
Center.

2/ Sample Al 12-1 from Camp Creck was submitted for nicroscopic examination,
The sample was cruched to minus 60 mesh and screencd through plus 325
mesh. Cnly the minus 60 plus 325 mesh fracticn wes ciomined (70 percent
of the sample by weight). The major minercl icentified wos fluorite--
about 70-80 percent of the sample by weight. The remainder of the’
sample consisted of sericite and chrysoberyl. The chrysoberyl occurred
os very fine cryptocrystalline grains, as single coarse grains, and as
tabular grains having a sheaf-like structure. Over 70 percent of the
chrysoberyl was locked with sericite and/or fluorite at minus 60 plus
325 mesh. This sample of chrysoberyl gave an n-ray diffraction pattern
identical to that of Virgin Mt. chrysoberyl, but it showed a slight
variation in opticel propertics., Tae Alaskan chryegoberyl also exhibited
a bright yellow-green fluorescenca. .




82

Laboratory Concentration Tests

by

Richerd iavcnsé/

4/ Supervising rescarch extroctive metallurgist, Salt Lake City

Matallurey Rcsearch Center, Purecau of Mines, Salt Lake Citv, Utah.

Preliminary beneficiation gtudies have been completed on two beryl-
lium ore samples from the Camp Crceck area of the Lost River valley, Seward
Peninsula, The samples were (1) a composite of high- end medium—grade ;
BeO ores high in fluorite and low in calecite, and (2) a low-grade ora con-
&ining about equal quantities‘of~f1uorite and calcite. The following tablél
gives the chemical analysis of the high-grade composite and theAlow-graAQ‘
individual sample,

TABLE 27. - Chemical enalveis, bervlilium ore semples

150 Cal CaCl2 Ca¥s F Alo0Oqy S109
Low-grade sample .31 44,0 32.8 35.7 17.4 13.7 9.4

Limited microscopic cxamination of the ores showed that the foll&wing
minerals were present: Cﬁrysoberyl, fluorite, caleite, tourmaline, diaépore,
and sericite., The chrysoberyl occura as very fine cryptocrystalline grains,
as single.éoarse grains, and as tabular grains having sheaf-like structura.
A study gf the samples, crushed to minus 60 mesh and gized on 325 mesh,
showed that over 70 percent of the ;hrysoberyl in the minus 60 plus 325

mech fraction was locked with sericite and/or fluorite.




Oa the composite sample, a heavy-liquid separation of a minus 20 plus

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

83

lizht fractions. The following table shows the results of'haavy-liquidr

separation and elutriation., Althoush separated individually, the respeéo
tive products from various sized fractions were combined for tabulatioﬁ
and evaluation.

Only a slight concenération of the berylliﬁm was obtained by heavy=-
liquid separation. However, there was some concentration of‘quartz infthe

float fraction produced by sink-float separation.




TABLE 28. = Heavy-liquid geperation and elutriation
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Weight, Aesav, percent
percent BeO | CaF, | 510, Al,0, CaCo,
Minus 20 plus 325 mesh H_
TBEY float on 2.95 sp gr 5.02 0.42 12.6| 30.7 | 27.9| 8.0
TCEL/ gink elut lisht 37.87 .90 { 60.2 7.3 18.4 ) 1.4
TEEY sink elut heavy 33.18 93! 60.5! 6.4! 18.81 1.3
Minus 325 mesh 18.93 621 65.91 6.21 14,71 2.0
Cslculated head 100.0 .83 59.0 7.9 ! 18.3 1.8
Veight, Distribution, percent
percent L20 | CaF, | 10, §A1203 CaCo0,
Minus 20 plus 325 mesh '
TEEL/ float on 2.95 sp gr 5.02 2.5 1.7 19.5 | 7.7{ 22.3
TBEY sink elut light 37.87 49.7 | 38.5| 34.5 | 38.11 29.3
TBEL/ gink elut hezvy 38.13 42.7 | 39.0 1 31.2 1 39.0 | 27.4
Minus 325 mesh 18.93 14.1 20.81 14.8°1 15.2 | 21.0
Calculated head 100.0 100.0 | 100.0 | 100.0 |100.0 | 100.0

1/ Tetrabromethane, sometimes known os acetylene tetrabromide.,
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Laboratory flotation studies were also made on the two samples.r The

test samplee were stage ground to minus 150 mesh &nd, subsequently, froth

ot ~; el T

“?fflcated by means of the various knowm beryllium flotation procedures. ~Iﬁ’3 :'

Lhe following table are the results obtained and reagents used in flotation} T

of the composite sample by means of the sulfide-hecat procedurc. B

",
\
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TABLE 29. ~ Flotation of composite sammle by gulfide-hecat procedure.

Weight, bssay , Distribution

_percent P20, vercent - Be0, percent
Concentrate 76.4 0.68 - 63.60
Tailing ‘ 23.6 - 1.28 ' 36.4 -
Celculated head 100.0 .82 100.0

Reagzent quantities in pounds per ton

Conditioning S :
end heoting Conditioning Flotation
- KaF = 4.0 e

Na,S . 5:0 o AN
Oleic acid : _ 0.18
Temperature to 49° C .
Minutes o 20 ' 2
pH . 10.1" »
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The results obtained by this treatment were very poor. Fluorite was
concentrated in the froths, but chrysoberyl was ﬁot. Microscopic examina-

§ tion of the products showed that the latter was not cOﬁpletely libe ated

k

Other thods of flotation used on the composite sample and the respec-

tive results vere (1) fluoride- -Calgon, 60 percent of the beryllium recovered
_ in a coacentrate that assayed 1,01 parcent BeO; (2) petroleum sul;onate,»

14 percent of the berylllum recovered in a 1,37 percent Be0 c0ﬁcentrate"k

_ (3) acid fluoride, 20 percent recovery at 1,45 percent Be0O; and (4) modi 1ed

: fluoride-lignln, 77 percent of the beryllium at 1,43 percent EeO grade.;if

Ihe low-orade sample contained 32.8 percent CaC0y, 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 f
are given in the following table. The ore wag stage ground to minus 150"

mesh in preparation for flotation.

S S
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TABLE 30, - Flotation of low-grade ore by the fluoride-Calgon procedure

o ) Weight, Assay Distribution
: percent BeO, percent BeO, percent =
Concentrate 1 , 32.3 0.30 . 35.0
Concentrates 2 i 42,6 «31 47,7
Tailing 25,1 .19 17.3

100.0 .28 . 100.0

Reagent quantities in pounds per ton

Conditioning 1 Concentrate 1 Concentrate 2
NaF | 4.0 AN
Calgon 2,25 e
Oleic acid 2 17
Turpentine ' 4 2
Time, minutes 15 2 2

pH 9.6 e :




&9
Oniy slight concentration is shown in the results of flotaﬁion by ﬁhe
flgériée-Calgon procedure. Wwhen the sulﬁide-heat procedur¢ was used,-theii‘
coﬁégﬁffaté esscayed only 0.25 percent BeO and contained 44 pércent éfﬁtﬁgi -
b%ryllium.
‘Iﬁ sunnary, the chrysobcfyl ores from the loet Piver valley were véry
fefréctory to heavy-liquid seperation, and the methods of beryllium £16£3;<.

tion tried. The large qucontities of fluorite and calecite and the intigaté'

association of chrysoberyl with flvoride and sericite preclude simple_cbﬂf' ’

centration., It appears that extencive test work and possibly combination’ =

prodessing by flotation and chemical extraction will be reéuired. Suchjﬁork
maj be justified if reletively large reserves are available, but probably

should not be undertaken until such ta are available.
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STEZCTROGRAPIIIC ANALVSES

Seven composite gamples of diamond-drill core were analyzed spectro-

grapﬁichlly by the U.S. Geological Survey, Branch of Analytical Laboratoriéq,f;;jf
Denver, Colorado. Ezmple descriptions are in table 31; sample enalyses are

in table 32,




TAZLE 31. =~ Description of ccmoorite samnics for
i

spoctropranhic anzlyses
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{Composite Ratio,

UszH Hole Footase
No. Sz2mnle Nome oyame per font No. | From i To
65-1022 | Camp Creck Cozposite No. 1 | 1.0 101 1182.0 {231.2
| 1.0 102 | 22.0 | 76.6
i 1.0 103 :1119.0 1123.0
} 1.0 113 | 15.0 | 52.0
- i -
- 65-1023 § Camp Creck Compocite No. 2 .5 168 | 10.0 !210.0
i ‘ .5 105 | 10.5 }104.7
65-1024 | Canp Creek Ccmposite No. 3 .5 104 | 21.0 1126.0
.5 112 | 20.0 !150.0
65-1025 | Camp Creek Composite No. 4 .5 106 | 14.0 1157.0 -
o .5 107 | 14.0°:198.0 -
65-1026 Camp Creck Composite No. 5 .5 109 | 30.0 180.0
: ' .5 110 | 10.0 }102.0
. 765-1027 | Bessic-Maple Composite No. 6 1.0 114 { 50.0 {152.0 '
A 1.0 115 | 16,0
65-1028 ; Bessie-Maple Composite Ko. 7 5.0 116 |124.0 {140.0
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S Tin

USDM No. 65-1022 | 65-1023 | 65-1024 | 65-1025 © 65-1026 | 65-1027 | 65-1028
USGS No. |65-ASa-10{65-ASn-11 65-A3n-12§6S-A8n-13165—ASn-14§65-ASn-15\65—A5n-16
L-b. No. D117301 | P117302 | D117203 ' p117554 ! D117305 . D117306 .| .D117307
{ i i | . A E
Aluminun b4 { 7.0 ! M LM '7.0 ! M 1.5
Lrsenic i 0 i 0 0 0 0 i 0.3 1 0
Parium i .015 ! 03 i .01 007 +  .o05 1 .007 1 - .002
Seryliium | .03 1 .02 i .62 02 1 .015 | .015 1 .0C15
Poron P2 L02 .15 L15 1 .1 i .01 .003
Cadmium ! O ) .0 0 i 0 i .005 .1 0
Calecium . M 1 Cu 4 U I M M
Corium <1 <1 o<l <1 <1 i <1 - )
Caromium ¢ .C02 .,  .0D15 : 005 003 ¢  .,003 1,002 -1 .,002
Commor ¢ __.002 ¢ .00l { _ .C015 : G022 . -.0015 ! .01y i .003
Gallium ¢  .001 i O . .0007 ' .0D1 i .0007 i .0007 1 .0005
Iron : .5 i .3 i .7 Y i .5 b 1,5 4 .7
1ead y .02 ' .oG2 ¢ .005 f  .007 i ,0065 { .03 .007
Lithiun b+ i I P P | 3 +~
Maemasium | 3.0 i 1.0 i 1.8 (1.5 i 1.5 i 5.0 - 1.5
Maneanece .2 ! .C5 ! .1 { .07 ! .07 | .2 .015
© Nickel © . .0007 ¢ .0GD5 i .,00i5 | .0015 ¢ .po1 i .001 .001
Potassium ¢ 2.0 i 1.5 L 3.0 P 3.0 2.0 t 2.0 1.5
Scaandium 0 .0 | L0007 ¢ .0007 1 O {0 1 0
Silicon 3.0 P 1,5 3.0 ‘3,0 i 32,0 | 3.0 1 1.5
Silver . .000iS: L0601+ LC501 ' O L0 i .0003 - |- O
Sodium F 1.0 s L7 .7 L7 I 1.0 .15 S
Strontium ¢ .03 .1 .15 i .15 .1 .02 ! .05
- ,015 i __ .0GS o7 ¢ .ol i .007_ | .03 | .007
Titanjum .02 i .(2 .05 i .05 C,03 r .05 I .03
“Vanadium ¢ 003 I .002 003 : 003 | L0505 | .005 4,003
Ytterbiun ! 0 i 0 0 ) [ .0001 0 0
CYetrium G O : 0 8 i 0 i .00 0 0
Zinc .03 t 0 0 i 0 | 0 .3 .03
Zirconium ' L0015 °  .001 .c03 | ,002 | .002 .003 .0015

1/ Results are reported in percent to

the nearest number in the geries 1, 0.7,

- 0.5, 0.3, 0.2, 0.15, and 0.1, ectc.; wialch represent approximate midpoints
of group data on a gecmetric scale.
results will include the quantitative value about 30 percent of the time.
Symbols used are: : '

M - major censtituent-=-greater than 10 percent
0 - lookad for but not detected

- not looked for

Tne assigned group for semiquantitative

< « with number leecs then number shown--here uvsual detectabilities do not
; apply . T S
" ¢ - the prescace of lithium obtained by the 6-step spectrographic method

cennot be further cvoluszted until present techniques- are modified. -
Following elements sought but not detected in eny sample: P, Au, Bi, Co,
Ge, Hf, #Hg, In, la, lo, Nb, P4, Pt, De, Bb, Ta, Te, Th, Tl, V, and W.
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