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DN Lithology and chemical analyses of core and

cuttings from USGS drill hole near Gold Acres,

Lander County, Nevada

By Chester T. Wrucke

Abstract

[~ In 1968 the USGS drilled a 1,916-foot-deep (584.0 m) hole

1.3zh11es (2.1 km) west of the abandoned town of Gold Acres in the
Shoshone Range of north-central Nevada. The hole was drilled mainly
‘to determine the deﬁgg_;;\fﬁgskoberts Mountains thrust, a prominent
structural feature that influenced the localization of gold ore at
the nearby Gold Acres open-pit mine. The thrust is interpreted.as
occurring at a depth of 890 feet (271.3 m) in the hole. This report
presents therlithology of the core and cuttings obtained during the
drilling and chemical analyses of 31 elements determined from samples

of these materials.
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Introduction
.

As part of a study of the geology and geochemistry of gold
deposits near.tﬁe east edge of the Shoshone Range in north-central
Nevada, the Geological Survey in 1968 drilled a 1,916 foot-deep
(584.0 m) hole 1.3 miles (2.1 km) west of the abandoned town of
Gold Acres kfig. 1). The hole was drilled to obtain information on
the structure, stratigraphy, and geochemistry of the section pene-
traféd, and especially to determine the depth to the Roberts
Mountains thrust, the dominant structur;l feature in the area. This
report presents a lithologic log of the rocks drilled and analytical
data on the concentration of 31 elements in the core and cuttings
recovered during drilling of the hole, which is interpreted as
cutting the thrust at a depth of 890 feet (271.3 m).

" Information on the depth to the thrust is useful in mineral
exploration in the Gold Acres area because the largest gold deposit
that has been mined in the northern Shoshone Range occurs in upper
plate rocks close to the so%e of the thrust. However, the position
of the thrust at depth cannot easily be determined from the surface
geology except élose to the exposed trace. Thg hole discussed here
was drilled 1.1 mile; (1.8 km) from the nearest exposufe of the
thrust and in an area where the depth to the thrust was unknown.

The most detailed discussion of the general geology of the

northern Shoshone Range, including the Gold Acres area, is by Gilluly

-and Gates (1965). However, Wrucke (1975) gives a more recent inter-

pretation of the geology of the Gold Acres area and shows the drill
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_cen:ered about 1.5 miles (2.4 km) southeast of the drill hole. They

site. Other reports on this part of the range include.a brief
summary of the distribution of gold, silver, and other eleméncs
(Wrucke and others, 1968), and analytical data onv3l chemical elements
in 1,520 samples collected during a geochemical reconnaissance
(Wrucke and Armbrustmacher, 1973). A detailed account of the geology
and geochemistry of the Gold Acres open-pit mine, 0.8 miles'southeastr
of the drill hole, has been prepare§ for publication by the U. S.

Geolbgical Survey (Wrucke and Armbrustmacher, 1975).

Geologic setting
Rocks exposed in the vicinity of the drill hole are part of the
western or siliceous assemblage of strata in the upper plate of the

Roberts Mountains thrust, a structural feature of regional extent

-

~.
that formed in Mississippian time. The most abundant upper plate

rocks within a mile of'the hole belong to the Valmy Formation of
Ordovician age and qusist nfngbert,‘argillite, and minor greenstone.
Siltstone, chert, and argillite of the*gider Sandstone of Silurian
age form small exposures near the hole. The Siaven Chert of Devonian
age, previously thought to be widespread in this part of the SHoshone |
Range (Gilluly and Gates, 1965) is now iﬁterpréted as occurring no
closer than 1.3 miles (2.1 km) of the hole (Wrucke, 1975).

Rocks in the eastern or carbonate assemblage in the lower plate

of the Roberts Mountains thrust crop out in the Gold Acres window

consist mainly of limestone and silty limestone of the Wenban
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Formation of Devonian age but also inclu&e small amounts of fissile
calcareous siltstone of the Pilot Shale of Devonian and Mississippian-
age. The Roberts Mountains Formation of Devonian and Silurian age,
common in expoéures of lower plate rocks in north-central Nevada,
occurs in the Gold Acres area only at the Gold Acres open-pit mine,
where it forms thrust slices interleaved with siliceous rocks low
in the upper plate of the thrust (Wrucke and Armbrustmacher, 1975).
.The northern edge of a north-northwest-trending zone of
hydrothermally altered and weakly metamorphosed rocks about a mile
wide énd two miles long begins 1,000 feet (305 m) south of the drill
of Cretaceous age
hole. A granitic pluto%, nowhere exposed but penetrated by drill
holes in and near the Gold Acres open-pit mine, is interpreted to be
butfed beneath much of this éltered area (Wrucke, 1975; Wrucke and
Armb;ustmacher, 1975).- The drill hole was positioned as close as
poséible to this.zone of mineralized.and metamorphosed rock to pro-
— T ——

vide the best chance of drilling through the Roberts Mountains.
thrust without entering the plutonm.

The Roberts Mountains thrust occurs along the west side of the
Gold Aéres window., It ﬁraces a sinuous path from the Gold Acres

open—-pit mine south to the mountain front and passes beneath gravel

of the adjacent valley. Elsewhere around the Gold Acres window the

thrust has been dropped down along steéep faults., As shown on a cross

section by Wrucke (1975), the thrust rises only gradually eastward

from the 890 foot (271.3 m) depth at the drill hole, but a short
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distance from the Gold Acres open-pit mine the thrust rises more
. 1
steeply toward a nearly vertical fault that bounds the northwest side-

of the windcw.

Lithologic log
A de;;iled lithologic log of the rocks drilled at the hole is
given in table 1. The log was made from cuttings recovered during
drilling from the surface to a depth of 1,200 feet (366 m) and from
core obtained from 1,200 feeg (366 m) to the bottom of the hole at
1,916 feet (584.0 m). The logging was done by C. T. Wrucke and
T. J. Armbrustmacher.

Rocks below the Roberts Mountains thrust have not been classified

L as to formation. The limestone resembles the Roberts Mountains

.
N

Forﬁa:ion of Devonian and Silurian age in being laminated, carbon-
aceous, and fine grainéd, and the cale-silicate ﬁornfels interlayered
with the limestone originally must hayﬁ been silty dolomite, a common
rock in that formatién. However, the suggestion that the limestone
and hornfels might belong to the Roberts Mountains Formation is’
difficult to verify, as no complete well exposed section of the
formation for comparison with the core is knowﬁ in the Shoshone Range, )
and no fossils have been found in rocks drilled at the hole.

Evidence of deformation in tge rocks.drilled is limited to small
folds in the uppermost section of limestome cored below the Roberts
Hoqntains thrust. Unfortunately, the rocks most likely to be intemsely

deformed are in the upper plate of the thrust from which almost no
core was recovered, .
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Ta’ble 1.-—-Lithologic log of the d.ril_'l. samples
Location: N‘.@z SW; sec. 25 (unsurveyed) 7. 28 N., R. 46 E., 1.2 mi
. (1.9 km) west of Gold Acres (see fig. 1). Altitude of
collar approx. 5,580 ft.’

Depth interval

Feet
(meters in
parenthesis)
0o-28 Alluvial sand and gravel
AN 28 -55 Chert and argillite in about equal amounts, medium
(8-5 - 1608) :
gray. Argillite silty in part. Fractures coated
o ) wvith yellow and brown iron oxides
5 55 - 75 . Siltstone, pale brown to pale brownish gray, but
'Sg (16.8-22.9) . o
55 ' calcareous, laminated
0 H . : L .
B 3 TS5 - 255 Argillite and minor chert, mostly medium grsy but
FB| (22.9-17.7) | : \ '
g S : varies from light to dark gray. Argillite is soft
,:\‘.‘ . and s’iity. Unit contains minor disseminated pyrite,
v ' ‘ -trace of sphalerite
A
e 255 - 380 Siltstone with subordinate arglllite and chert all
Bo-\ (1T7.7-115.8) e — T
.gg light gray. Siltstone is calcareous, forms 80
: percent of unit. finor ss nated pyrite; trace
‘:g t of unit. Minor disseminated pyri
. 0@ : ,
= of sphalerite
R < . ’ . .
. 4+ 380 - 890 Chert and subordinate argillite, light to medium gray.
éh (115.8-271.3)
Bg . Unit is 90 percent chert; conta.ins minor disseminated
o
gw pyrite
v
890 Roberts Mountains thrust

(211.3)



Table 1l.—Lithologic log of the drill samples (cont'd.)

890 - 1,300 Limestone, medium géay to very darg gray, laminated

(271.3-396.2)
to very thin bedded, carbonaceous, fine clastic;

contains minor tremolite, abundant pyrite. Folds
a few feet (about 0.5 m) across coumon
°1,295-1,298 (394.7-395.6): Light gray bleached
limestone o

1,298-1,300 (395.6-396.2): Many calcite veins

-—— o —

1,300-1,401 Calé;éilicécéAﬁarnfels, véiy_iighﬁ gra§:-§aie
(396.2-427.0) :
greeunish gray and pale brownish gray, faintly

lamin;ted, calcareous. Contains abundant diopside,
minor tremolite, plagloclase, and adularia, and
sparse disseminated.pyrite

:;“1,601-1,435 Limestone, dark Sluish gray, laminated to thin
(427.0-437.4)

bedded, carbonaceous, fine clastic. Contains
. minor tremolite, abundant calcite veins,
P . . .

,fzf—moderately abundant disseminated pyrite
1,435-1,713  Calc-silicate hornfels, very light gray to pale
~ ' greenish gray, faintly laminated, very fine
grained. Con;ainé abundant diopside, minor

célciﬁe, adularia, muscovite, biotite, and
chlorite
1,671-1,675 (509.3-510.5): Limestone, black,

laminated in part, carbonaceous, fine grained.

Contains abundant pyti:e>and numerous calcite veins



Table 1.—Lithologic log of the drill samples (cont'd)
1,706-1,713 (520.0-522.1): Tremolite-diopside

L]

' hornfels, medium gray, rich in calcite
"1,713-1,833 Limestone; dark bluish gray, laminated to thick
(522.1~558.7) .

bedded, carbonaceous, tremolite-bearing, fine

grained. Abundant fine-grained disseminated
~pyrite.-~~ Contains—bleached zones as-much as

1 ft (30 cm) thick. Abundant calcite veins
1,762 (537.1): Breccia zomne rich in carbon-

aceous material

1,806-1,809 (550.5-551.4): Tactite
1,824-1,833 (556.0-558.7): Argillized limestone
1,833-1,916 Calc~silicate hornfels, pale green to pale
(588.7-584.0) . .

.....greenish gray, massive, calcareous
1 1,849 (563.6): Two-~inch (5 cm) zone contain-
ing galena

- 1,8567¢565.8): Three-inch (8 cm) zone contain-

ing galena
1.874 (571.2): Brecciated zone 6 inches (15 c¢m)
thick '
1,916 Bottom of hole, reached July 13, 1968

(584.0)
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Chemical analyses '

Chemical analyses of cuttings and core from the drill hole are
given in table 2. Composite chip samples submitted for chemical
analyses were made of cuttings from each 10-foot interval drilled
and from each ten feet of lithologically uniform core. Where sections
of core of similar lithology were shorter than 10 feet (3 m), or
only a little longer, the sample interval was adjusted accordingly.

. and the bollom &8rFect (2.4m)
No samples were collected from the upper 480. feet (146 m%, as the
Tecovery was poor.
Analytical determinati;ns for 29 elements were made by a

semiquantitative spectrographic method (Ward and others, 1963; Grimes

and Marranzino, 1968). Gold was determined by a wet chemical method

LI

uélqg atomic absorption spéctrophotometry (Thompson and others 1968).
Mercury was analyzed instrumentally by an atomic absorption technique

outlined by Vaughn and McCarthy (1964).

———

Spec:rographic analyses were madé“by E. L. Mosier and J. M. Motook

gold analyses by R. W. Leinz, M. S. Rickard, T. M. Stein,
Z. C. Stephenson, and J. G. Viets; and mercury analyses by W. H. Fickl

R. Vaughn, and J. G. Viets. ,

a;

in,

U. 3. GOUVERNMRANT PHINTING OFFICE: 1949 O« silin
2809

10



P4 > hvo! oo MO\\N /° u.hu.\\-..%!...kf. ]
*232 ‘1°0 ‘S1°0 *Z°0 ‘€0 ‘S°0 ‘L0 'y BOfaDS
'3 vl polaodaa daw s3(nsay ‘wdd uy pojaodaa sjuswola aoylo fie ‘% uy pojaodaa I pue ‘e) ‘O ‘a3 SNUYVHIYU

Qe | /| SN TN | 7 AN i [ 79 | dat| L | g7 | 7 [or-vel .
O O L « 7 \ coo| ¢/ N Nlasrler| o 7= | %257
Cz o= | S|\ /M| [/ [V |V |es/| 77§ | Z7 57| 95°957
G| ez 9 N axrle/ | [N VeV /7T &7 £ |87 7F-cd
CL | o |9/ N Ll OV M eam|et £ | 7 e o707
W/ |.o2| & VN 5 [ VNS er| 27277 =%7
o | oY ARV SN N | N o/ &' | 67 | L7 ] et |
0z | PE|[ = | |V | R AV (M |eer| T = [ 2|7 [ v&%7
Toz | o | F s /Y &g Ty /, /V \L.(w CrLo e | _er [L7oc-/9
(] o | 5 \ 3 &m. ~ < Y / ,\g (K74 WLN m.{ o7 N r{ 97-0c9
/20 I O I 2 I A VA0 22 P oM I e
gor | ez | S || | M| [f1*eloZ |\ |20 | 4 |@rierie | L] (| 0é-%87
oz | Oy |-& ATEES M TN e/ 7772 |%-%5
Z o | 2 o7 E|[O7 713 e o7 | 27 277 |05
L o L 4 R W=V voc| 7 |ap-|sr!l L L] 1 [°7-D5
roTen v A = UG [ & TNV T 27|77 [e5-ei5
o (=7 |2\ (7 S KA ANA G A AU
e |27 = [V [V [\ [T o7 |V [ IV-[veeZe| 7. [ 27 | 7 [PE 0%
ez | o/ |.E NN |2l o/ N7 Te g | ZTec-v5
Sz | L | 7 V1 o|leve| =7 N Y ST el A A Q\.qq.m .
cz | o 71 ]l 7 /| 7 NVl 7 jee| ot ET L [T |
Ce | @7 | 7 NIV [ TICPE| T[NV | 7 |G/ 40| o | |27 |%8-%F
T . T o ®yop o[-0
"y 39 oy _py_ 10 o0 ed i, TRy 8y " (3992))
: g TeAa93ul yadog

SASKTVNY OTHAVHOOMIOES FAILVIIINVODINES

» -

11



*onbyuyndy uopInggp
39 asn o3 Inp Lydde jou op suorICUTWINIIP JO SIFUWL] [eCNS[l=sn .

runoys .o + "avj pajool 10N = -
anfeA n019q 10 ‘uU0oTIRUTWIAIAP JOo IJWI] MO[Iq Ing .voaumuma 4 *92uD133a03Ul = H
TuUNOLS ARTEA J€ 14 .'UOTINTIN O TTWMTT ST pATINIa any ::::: aRfEA UCy) 32gen 23X 30 MG URTY 2910929 = 9
ow [ o5 Tar [/N[007]- - | /N \Nf S TS T as | N o7 [ o7
ZAa=z4iniAegy L 1 o5 R EA N
27 T2 T A 17 [ec ||| T8989
(ARSI EAR R Sl [ leree 717 [ 7|&~w ]
e AWARANEZR YR 1T 7€ TN 797757 ]
ooV =\ o[ T N V2N [~ 17 @77 o =
(ne'd \VM <7 ﬂ ¢/ -1 1. = / -l - ~7 oz \,N. \,\ U= 95 -org
L2 WA st DL S I I 1 I IS W ol WA I e A Gz
ZANAY4RIZZ2NNE I IHEIEALAVANACES AN
ol 7 ¢/ AR T T o NN [o¥| 977
& | 7 |7 cZ 1" S AV es | TV Op[F7%S
oz |7 =712 ANIENMFMEZIRALALCKERSS
ol 7 lor|] [9¢4]-- 152 IRV ARSI A AN ARES
ZAIRAEAIBCAEE AR AU AR LSS
STARTO A B4 co |- |- Z T o7 @E 7 77 V=
ALK N ESINE yA IR A RAANGES
Z 1 7 N E N T =7 o 7 [ [V [™E
oz \<. Q/ / o] / {0 / - - Q\ oe |- N \,\s )\» 0E. otS
22 W I Y I W . A A A i
ARG IR RN A AV ALY A
oelo || 192171 /| ] 70 JU 1S/ |7V NNV (=%
TE [T NI IV NI TN & e [V TN NTFF -
L LI R - S o .d.«!qez 09-0
a2z le [ alnwl A _a o] as | usg Tm as :_2 _ ar [ | ey w v dzmw“mu_w&on
- —vers '] w? .

S ten. au00) sotdums TIFIP JO aou»ﬂuﬁ ﬂaoaac._oa...w oﬂnea

S 12



Be-EZ SRbvd o5 \.\E« fo w&i\atu S0y

‘239 ‘1°0 ‘S1°0 *Z°0 ‘C°0 ‘S°0 ‘L°0 't sa1399

213 ug pajaodsa aae syfnsay ‘wdd uy pajaodox BIUBMWITI ..::_uo 118 ‘% uf paizodas i v:n ‘e 'Sl ‘og

o | CE|Z NIV 7N o [ S 7R 7 7 v co || e s
S/ | =Y 7 7 o'\ 7 V| 7 |oor|do| £ ¢ (L7777
og |os| <= [|7 ao | o7 ([ [V = (e |7 == | 7 [ 7 |79
O | og [ Z ] 7\ e[ Ca[\ | AT T o2 el € | 2= |57 |78 085 |
o |es | 4 (| e orf V] /| L] 1A Kl 4 AR (Z LS
O | P2 | & 71\ | e | \|9F] 7 Qa5l7o7 | ST | 47 VAIIRELE:
o | og| ) 14 Q| &7 r..\H\ \< | /7| 87/ /|9~
Oz |Logs| & |\ |~ cog | 7 W 7 7 |7V [ 2747 |7 [%-°53
o | & | L[\ [ g | POV V| 7 [Rs| S LT o7 |5 -or8
s Ce l / qr ‘ @yl 7 ~\ \L.,\ SeeE RQ~ h\ AR WA oh-ogpn -
Do | oo| L | WOl [ @7 /V] T [/’ 7|7 [°F-%¢8
eg | oz |~ NV les/| 7 [V |/ | s|cor m\ X A
o | S| 7 \ \,\ \ esr -7 \ .Nf ;vf x| Lo R... _CrlET| Vs
ez | w1 71 L7 o7 VIV o (gor | 0T (7 |7eT|8 %
ox| S|\NMI[ 1/ |7 | [V N[ e [ 77 [E %3
o | CC |7 or\ | w7 7|77 [l et e [ LT
G A L 0 A = N A 5
o | cg | £ NI\ @E 7 I\ /V] T |« |le’| 7 VAN
es ez [\ [NV [ || AR AENA A WA Q.@N..i_
QLY | Ol || 7. s of AR ANaaal ks
o o= | 7, [ J{esr{er | 02| L° [ocar (20| 7 | 7| T |57
O | U7 || N[V [ T[T (N[ 7 |70 £ [T | S
n) 1) oD PO YUMo vl 0 0y sy 9y wy %L %eD Erl.ﬁ_.r. (3931)

. . A Teaaajur y3dag

(‘Py3u00)  sorduws TTTaP Jo svufruumw [BOTHOU)~=*2 DTQVS

13



sevvse g ve

| *anbyu223 uogangep
32 asn 03 anp Aqdde Jou op SUNIITUTWADIAP JO SITWL| [ENS[l=s

] *unoyS *avj paqool 0N = -
anjea M9(2q a0 ‘uoricurwadlap jo ITwil Moiaq Inq ‘paridailagst . . *924N10J193UL = I
*UMOYUS ANTEA I a0 ‘U0TINIIAP JOo FTWIT T PIIINIBp J0N='uMOlSs anjea ucid A73P=1% 19 ‘Yo uerny 13310919 = _
05| T | GUR o[- [~ |[0% |78 [N [ - |o7 @& Voo 7w
el 7 | Y] w1 oog o = og [V og| V|77
oF @ | V&[T |[ %z N ENEEEEI AP A R
R 23 | IS 2 B S - O 72 D Ol 22 =23 A N A A e
N AN SRR AR AR S AA R A
NCEEAEANESEEEA T T To7 T og \ww...\h. < [%3-928
oor |- 7 | / 1228 RN I \;a\a el 1-tortoer| NV \..,\? 7 |97 m
7T | UZ [ 2 S A S I WA i R
o I 2 R O O 1 N 2 Al WA A R LA
oor| 7 | acr - |- \V\ ! \ N. -1 @7 es \wr or \<_ %A -088 _
7| 7 2| Jles T T IV £ [ 1=r ez V7| V[
AN AT REII RN A A AN
OF [CF |7 T N VAN B B ALV ANA AN
og [@r | 7 s |- /v 7 I ARE AL
I CZA N Ca T NV 7 IR ARG
s o | Sr|{ [@e[-[- | /7 1 o I EARZAMM L A
22| a5 o7 T T e\ o7 o2 |7V |7 2V 7272
G I N W P O 3 A A B A
Zle | S \|ex |- [-| e I AN A A
s |z (= \[@e |- 7| V. % I A BVAN S AN
crle =7 o171 7V [ 1 =0 )7l | V|t i os-oee
I I N [V N el N |- |eras|/v.|o&] [V 7%
az | uz Al nl| o {alozf as | us | o5 | -as |3d|pd u W }oan oo | ol .?tm...mh.wu%a




%7 2bva 55 \o\\\\a seshpovr S0y

“ ! , 939 ‘1eg ‘S1°0 ‘2°0 '€°0 ‘S°0 ‘'¢°0 ' sorias
M3 uy-pojaodaa aav s3(nsay ‘wdd uy pojiodaa sjuswage aayjo e ‘% up palaodox 1L pue ‘e ‘SN ‘ad

Al 24 WA AV ARZA R \7 AR AN RS R
|V 7|V | Ver|> 2] ¢ || Z
Zl oz T [T IR e 5 I[N [ 7 [V = [~/ |& |5l
| o 7 2 Or| v N | 7 | es/[4o o AR
L |tog| NV 7 \ | es7| 7 NV |7 | 97|35 |7 & | o7-9977
ol co| VIV I M| Ve o/ | | 7| DN L | me | g |-
R DARYEA /(5 |\ | W |7 |5o | == |77 | = | 5877
7| s /v \ [ Y o5l @/ | \ N | Q7|7 Ze| & [ o/ | & |P3-v¢97
ol el vV Sl od| T\ VN[ e | S o | 377/ | =" | -9
7 | ol IV Al Tes| 77| V]|FEST|_o |87 |75
=5 op | 1 [ | <=7 | o | -7 |cov|fe |~ | c7 | & nv..\amv\
e/ | og| 7|/ | fevle/ | | W |7 |le| =5 o/ | €7 %oEd/
or| “| 7 as/| o/ \ \<. Vesldo| _o| - | g]oe-ov
i Owl 7 o/ Qr [[ TN [V o/ [do| == | €797
< S J r 3/ 77 \ m\bi N «%\\ S0 _© > .N\..Ae.\.c%\.
SO B/ = By 4 , s/ | o | \< N 9707 _e g o[ 74
Z lo=7 V|V I\ ||\ |N |||l =] 2| 2 [|%:%
< T o7\ Ve 7T\ I/ | 7| = [e/|F%
< legl 1} Ve T 1\| | 7 [9F[Z0| G| & [€ [
<o 7] W7o | \[N 7 @& le | L | 2 g |7-%6
Srla| 7Y J |7 | [N |7 [e|lo| Z | &[5 |5 %
s/ | oz Uw. N 7SNV 7 | @r|Ze| Z | & |Z |75
3y ug AL A8 %ad (3992)

.
3
D .

SN DU B AT I ) .m.....\ﬂwwm.;!.mkw
o S Teaxajur Ysdag

-
-

15



: -+anbyuysay uupangqp
moum:ouu::>~;;cuccozmca“uscaauoumvuowuaem~ﬁm:mmua

. , ‘unnys *A0] pPIROG] ION = -

PNIRA AO[aq J0 ‘uoTIiBRUTWAIIOP-Jo IJwWI] Molaq Inqg ‘pIiIslag=q - *95UD173J123UL = |§
"unoys antea 3e In ‘Uo0f177219p Jo JTWIT € PIINIIIP JoN=K‘'UMOLS IN([CA uell 1a3e52d 20 ‘%01 uryl 1731019 =2 O
B AR 2 P NI 7 N 2 O % N WA A W i |
N[ ezl 1 T 1/ 1= = AN A K
z | T |-S7 AR INEGIEZBRNVARN
eslecel sl 1< 11\ 5 1T @71\ \“.\ T Vec=70777
(ZA A,N.(O\ -1 / 'u/ St 11 21 Z T / VAW ARE
ez V[ [T TV [\ [= T 7 @7 [N [V F7se
el vl ie - VLY =S 7] e N T N5 50/
as| 7 |o¥ o7 |- 1 Z - Tos| 0= [V [oe[os=wo
gol| V7 2R = IR AN A R
O Z1 sl 1171 & [ YA A
LI NVNISAN[Y | ] [ 15 NI4T AN R
2|l 7=\ e ] J 12 /17 |@ |5 [Y | Ve os-veor
24ars egl-]- HEAVRER R DA G
(774 \.w\ 57 - |- _¢ \ Pl 7 | sV f [\‘m Y AT 4
o7 | N |7 \ ozl |- v 107 e/ |\ \<r..4 or-e7
AR N R RN A R
AN AEdIEEIEER N L O L CAINA KN
cZi Viowl\ (2" "LV L\ [-I\ | |@]|e AKEEKEE
| NV |-= / Qm.. - |- / | -5 / -l - ~ oS >\ oz | 9L-¢cf,
2| 77 \es| 7] ST\ = s [ 7 (o273

as |wr|sr| ] ax\-\- v Jis| )| | oo N (s ]| Qz| ¥ P |
Z{ 7 \w Ve |- [®e| N | S| N[5z | VO] M]%°% =
BN IEEEEEEDETENEY w | er Consoaas dadsg

16



Lo-¢2 s2bvo’ 255 \\u\ﬁ% £° foslypun a0y |

; . - *030 oﬂoc .m-° -N-J .ﬂ-c‘-moc -N.Q [ mﬁmhﬂm
u._ucﬁ vmu...cauu o:mﬁnm.z.5.25vuuuoauuS:osuao.uuﬁo:n.NE kuuon_cu Z.«En .mwa.mz .om

PAKAE2 AM v 13/ 7 T\ T 7 [ ol g |22-509 7]
o/ [z | A T\l UV @S = o/ =
og| a/|H ANIEZ24ARYAN Niaz = | or | £ |57 27757
I N 2 A I R W O R A A A W S = VAR i
ARAEANN ARACZA AN, WG [ ET |57 4 | [ es-whr
op | L] & N7 @/ T T V@ e o7 & L7 e -te7
O | A |7 _r.\..ﬁ 71| 7 .Vm‘ [ i/ G|ty o/ & Toﬂ (27— (cer
ool Z | 2] _Q\L&-ioﬁw_ Al N A P N A N7
o/ | L L K .\>\ &Y 7 ; \ I \<+an, 2o IW,\~ PA ﬂﬂ:\ ho=07
o7 ([T HTTC o Nh‘ AR AR R
A Bl AN A R M R A G A R A A A i
AR A B I AN R A I A I A A R A R
2 N e A AR 2 WA K e A W A ki
AAEE N EAKIEZIE2d _.......‘.&.\-r.-.mmm =X h 2 - ST TR
Q..\MJ a7 BN / \lf\s rl~ X QQW\ ..ANwwn:... N - fl .. UNE... ._IQQM;WNWs_. QM 4~ m.. I.l\o LMV.W.»\.»NM.‘\II..
o/ e T [ 77 | T (@[22 |\ ARG AR R A b
2 ARAN LANICE CEHA R AL ol K P ke
AN A RANIEAR AN N IN A A MR A R
Z 02 | Al Ao/ T TN G720 o] & [ [ %7
< | o5 |\ \ | & 7 N[ o | e [ |
L | e2| ) NEEdE4n 7T S (e | BT
RZ4ES NININIALEZ AR A EZAr<E N ol I K
= o2l . [N| N7 | [STIN] N TV &7 5o |7 |7
Ry __ 9 o5 o JO_ O 9A WOV 8y KA —{3993)

17



EETUI TR LIS HERS
Jo asn o3 anp £1dde jou op suojjePUTWISIBP JO SIW] [UNI(l=y .
. . " *umoys *30J PaROO] 10N = ~
enfeA MO[aq 10 ‘u0JITUTWASIAP JO IJWIT MOTDq ING ‘paldo3ad=] | *22U3X2JIJIU] « |
"UMOIS NTEA Je I0 'U0TII3IIP JO ITWI[ I¥ PIIIAIIP J0N=N‘'UMOYS INTCA upyl 1230219 Io ‘Yp[ UMl 131319 = 9

el @z| eolf AR RRZAR IR N A R S - YT
@ W ozl! o T[] VL |\ 1|7 es| 7| @/ oc|se-=¢7
ozl ooy | @ - |- | wen L [=[~= T2 7| O oz |S=-A757
| 2 Qm.L,.l ARNES 2 1| CF| 7| o/ | F2-cs€7
Qx| 2| Ve _, G- - [ 7 I ARG N R EE KA TR
|| o | &[T [eoe| [ 2 117 | @7 [0z 07| <#-var
L EARNES RSN NN R NG I RG
@ WG | e gt - [- o [ L] - Y[ ee|l 7|5/ JE=ERT
x|zl jlYZl-|"(ece| [ [T 7)< % [og | 40- o7
AN AZAVA REEEINNEA RN N b\% _o | OF foer-cxz7 |
o/ N o]l (ol [ {ex|] | 4 IV A4 o/ |Z7-~ge7
TG | OF 4B R Le = as[ ¢ | 7V V| og (o2~ 897
A AR NI EA RN OF | o AV o [T 857
o/l N | ee o |- |- [ V| & ST oE [T T o |5F- A
ARG N EZENEZ Z T <7 o 7= e |5F-7e¢7
AW AREERN AR A ||/ Z2RVNEE 7| 3_.1\%. \W O | /e 0
oo o [T eZ |7 [\ [ [ o7 7 [/ [V | 7|55
as| V1071 .] o< o JI7 0 N la9] =17 rXNu HEEZZAN
T TSI o1 | DD | T T S7 A Al ov ez
Ll 7 |-SVI\ |es|- |- SV -] 7] @ \ | 7 9% -7
|V IR Re 117 157 \ [ /77377
sl s L VT er o7 7 [ [V,
eI A4 ER AN AN AN I E RN ANZ4dIAARAV 4 ke
T szl [ alnal a [nlox | as | ug |os | as [valpa | ax | w | ax | o | e1 oncorar tadag

" (tpyau03d)  earduua TTTID 30 090ATuud TUITIIOUD=='2 OTQUL °

18



3yl uy pajaodax odar s3IIns Y

VI LUUNJUS uvE i) W

977 safvr a5 ‘prob go SosKouv 400

*939 ‘10 ‘si1'0 ‘7°

2 ‘C'0 ‘0 ‘L

0 'l sarass

*wdd cﬁ vuuuoauu 8JuaWa1d Iayjo (1® ‘% uj Jouuoaau 31, pue ‘vy ‘8 ‘ag

ToTE S o @z V]| XNTH[@ 7 [ [T - 987,
% nmnw \‘hu | I w\r ool A \ M \)\ Lol er’ </ Z [/ | 5&- 3777
AEAEINNY T\ | WY AN to_ 7= e
| Y| & w \w\ ’ s o N Tav/l 7 zw..\ﬁ [ 7 sﬁ?\w&\
er {22 % / 71\ @e N T ot ST T R A
=T [oZ | T\T7/Y, oz L \NSTT| o7 O | [ | P39~
vl I J7 AR @ | AT N T AL
7|« |5 %_! AR 1@ o) o/ & (47 [87-57
o [ e A R B A i LSy Vi e
Z T T F i ez ,M.@m\ SN o1 T [ e |
7 [ eS| N a7 cAvd KA NN VAN WSS
. !ﬂv’@!& IM-Q-II.!‘ —fe \d\. —.sn\l '&Wﬁ ) N@NH n-ov\ “Q\g-”’h@“lﬂ\"'- \n.\ = v\on.l\"l

T T [ -.,VN.M oz N Tawr (et T el ol _Q\..n\ o

T Tas | [T ez AR TAS -i;. - NAR - ) T
a5 o (=l 7\ [o% ramLE s AN
AN R AR A ARG A e
ZANCA AR AR KA AT W WA i
Z @1 o \WNV]| J|<= [T ...m\ Cr |G |7 [A7-%sm
ZAR2ZAPANIAVARE OET\ o' (ow | & |7 |57 ~C&nr
S (e T7 1 /1Y 7] e W) 0Z \ Y| ' [oe-E
oo | T [NV 0o/ Wz lar| er| E .o | 6772

gl @ o N7 o ool el e £ |/ |40-1%

AU A ARl O | 57 | S | o7 | TP TR
Ry 35 65 Py ju_ 9§ .04 i 7il.2ed SRL__%ed _ (3993)

TwAg?jur tadag

19



v fuYuu g uv ) yuj)p
Jo 9sn o3 onp Ardde jou op n:oﬂuqcusuuuuw JO SITWIT TUDAQ=w
‘unoys
anfea no{aq 30 ‘uojirujwialep uo IFWI] Mo1aq Ing ‘pajoajad=1
*uMoI|S 3NTBA 3 10 ‘U0}3I2939p JO IJWI] IV PPIDIIIP JON=N°UMOLS INTRA uUeBY] 1378933 10 ‘Y%QT ueLyd I93BI1Y = 9

*30J PoNOO] ION = =
*a2U332IIIIUL = ||

s lRe[ o | p|@/| =4 | £ N |- |57 es| 7 | || %57
Tz 77 |og |V (o~ [~ [ooe| \ | & (e 5 7 | as|7e=7
s/l T loz={NlA || cor .m T-1-2Toc| 7 |4 | og|s-4%7
2% | ox | N| o=~ || %2z Z ER AR &
/|| O | MV | G0z |~ | - | cur < W -{o/| ez 7| & |9 |Aé-hes7
ZA AR R I | - -0 @s| 7 9| Vs -As
o/ Wz|on| g ok~ ["|as| &£ [ || 7| oo T |TF|oc|Z-e227
eyl 7|2 | N oy - | oz t \\\ -l om0 [0 og &o- 33”7
oor| O | ox | V|07 |~ (azm| ||\ Z | ] || - | OF| | T (V2 o |75 567
|| x| (o | {aan| [T 2] || [C|OS| T |7 [CE | O-767
ocz| M|\ |- @] |-~ |=Tes| O 7 || 0|77 7%
sl | S\ Nas/| | |we|], | £ T < or [T [NV o= 757
AL KA AR R EEE R YrA) 1~ as o [or |07 o | csr-aF
Q| 925 | 7|V 2% |7 |7 | g IV Telor| 7|7 =8
o7 [OZ [ox [TV [Cor[~ [~ [az RN R ARV ALZAIRAR
| QL | | IY | vg “ | @z ||/m Z ../y -l - I.Q% QC |5 A AR 3 Toas
Xy | Xa | O [N |eg|- |- |az? TZ ‘02 Tos |7 |_F [&T|37- 647
AR A N ANZA “learl .v T!., la Vol | 7 |s7 .Q.a, A5 =5ty
c/| 7 || Nle| | |ex| [ ]| ||| |e|dl |7 | =% |7
AU R CZAVAEAVAR RIS e AR
Z W[OS Aoz [~ [~ [V [ AT A | 71 97| V| N|Qs| &z
WA 3 2 I I O 2 A I D 23 WA i o L
15 Lz A A R R R N A N A 2 L2 e i
Vol T Cal s Taloal 5o [ vs [os [ as oo [ar [ o [ [ o] 3ot

" 20



Yy ug vuu»oaou.cmm s831ns

Loy

239 ‘10 ‘61'0 ‘2°Q
*udd ug vouuoauu SJudWI 3@ a3yjo [le ‘Y uj pajaodax .Z. pue ‘vy ‘2Q ‘a4

‘97 2bod ses Fpol go £258Aowr wCy Y

o e

‘€0 ‘s

0 Lo ‘1t waquum

PP QY I -506/

o7 TS TN, T q- ocT o/ [N W Wl ST OF T ¢ LT dobr-2637
—Z (o | W F e o7 W G A N A i A E
oF loo7 [ 4| N[ T 7oz o7 v B |y oo [P oe| «..r,q; 4957
AN YA NN ZEZA LI AN R 2 aEkTs c LNW, 25 37-
o6 T W gl T oct [T [N oo W _beT [T OF ..m, Z 125-hkET
OrToer TS W[ 7 [ Tlo# [/ N W [ 1 |[qwe |37 | &g &7 jhrbt87:
o e o (| 7 [F|@f | 5 || 0 | N G |37 [ De| 2| T|48:5767
T e [ ST W7 [TV W N W N |¢oF |70 ¢ | §|5/7798"
ST TNV 7T 7 0P [CE N W | 7 [ogor |10 |[OF | % | XF7 @7-83i7
VARG A A AL SRR e
oz {70 a |7 (T{er (o [V W | N _joor |Z77[02 | ¢ S5 247
- A A (N RN A A R N A A A A A i
A2 S W N7/ e Iz L T L 22 2 A I i i
2|7 1@ | Sor [ AR -._swrl.m.n\!,mmw,_,xq\ YA iﬂﬁ AE =BT
= as 7 V7 T TeeEr T %\iizrww.-.. \:\q c/Z7
o/ e |5 A W K S A AN e 2
o | CL | / *l IKzZZ4 ,l. SN DwN_nws_“\O\ k 9\ S8/
oz |2 o7 \ |\ |\ Taw | NN Y roe (e o7 [y e
K-72RZ3W/ IesA V) \:&W-%\Uqu 8 WA R
oX | Cgl9 v /el ] 72 N WA A
AN A RAVAVAREAV; \Wt\N»N%ﬂ, AP AT L)
o | [ RV T @A NP [ VT e [ [ Z T [e7=o7 ]
sl | N W7 w7 WV | Nz S|S0 | (| &7
) EW) %3 _pJ_ Ju._ o0 o0 0 LW__sy 3y U 285 e 384 s%wuw: (2993) —

Teaxajur ydag

21



u:cq::uou uofInyfp
Jo asn o3 2np Ljdde uo: op m:o“uucusuuamﬁ JO SIMWIT 1ensfl=x . .
‘unoys *10] PAOO[ IOl = =
anjea Mo{dq 1o .:oﬁumcﬂeuouuv Jo 3IWI{ mo(oq Inq ‘paldajaQdsl ) " +2209293103u1 = H
‘uMos anfiA Je a0 *u0132939p Jo ITWET 38 Pa3doalap JON=N"UMOYS IN{BA UDY] 333roa3 10 ‘YO UPYI 193DI) = o

) ﬁunh.aﬁ 27— 898/

22

coz [Cok OC] | |- [P [ [ S [V 10 (2775 ige Pressr
_|exjoed |or| Nloed|- |- lock [T | 27| V- OZ OF o/ 1ot 40T [Fr3 T
X 0| O loed | [T |0& | | Z| N [T | X7 [CC [ o7 [OF |08 [#2 4737
acy[oer [ oF | fijoog [ - (oo | T Z N[~ W [ |7 107 |08 [§o 7587
o loes | dipe |17 1000 T TV [ TN [ | |7 [ o oed|ae 75-a~37
ol o |- Xl |- | [T [ [ Z I N | | |es [o7 [oor|oF |Fiees7-
| loce |l n et~ (we | 2 I N 137 o7 o7 oo [oF (%3737
8 ol A o 0 A 278 8 2
cZ[Ce? [ (oK |- [T [¢& [ T[SV ||~ [oF [oZ | 7 |0 |05 (1687 &377
. .QN v oSl 1 10c |-1- |0/ 1 TN || -lo7 @7 | N |OF [§332Z7
ARSI ER AR B LA E R 22 2R A R A R
o/ {ooe [OF | N[O [T\ | | | [0 [ [ |&F [ [o7 | 7 |owe|s7 772
~ [N eS| Wev - [-jees [T [Z | N[ -[eor [T [T | W [ov |8#wear
Tl | N[l [ AN N[ [o/ [ e[ N[ e e-Aer. ”
e Aes| [ [ [ees| [ =] | |Tl=s7| oz N V|as|rAe-e27
ooz |@z-[- ool V| I\ || -1 7 9|7 | 7| o] e7-t%7
A AN EZRRIERA Z 1T Te% 7 [ oz|cere7
@aplaes|os| \ (&7 |- @mly-sﬂ!* IR A G e
aewlexloe| \|wg|" || ®s| || & 117 oS Ao/ 0T [F7--5<7
ANAZAR NN NIEN ER A AV ACA R e
7 A AV AV AR IVAEAVAR N AKX i Oz |72=9951 |
o7 | WH Oz [N 277 [~ |- |aue| ~INZ | /N | - | 27| & | 1 | M| e7- 87
es’| 7 [Og| 117 [ Jaes| N L N =1 o] v | 5|27 %"
"2z |wz | A |a| A [nlot]l as | us[os | as|ralea] ad [ _u._."..—..ﬂu Porait = S A

‘."r\.
[
i




. Table 2.—Chemical analyses of drill samples (cont'd.)

. —.__ - ATOMIC ABSORETION ANALYSES,

eIt S el

- . P _(;Q‘e‘:‘;‘f" | aufpr  Hg(po)
480-90 %’L(.cn) 2% ~ 690-700 Lo:b | .30
490-500 - o | 272 700-10 ?.'LQO:-’)' .30
~500-10 § L(cd)| .30 710-20 |L (o] 1€
w-  510-20 W(.o;) .70 . 720-30 | 04 .S58

. 520-30 ‘ Nyl .50 730-40 }Log. 20 |

's30-40  y(en)| 220 | 740-50 02 | .24 B

- 540-50 f,y@,) ). SO 750-60 - 'f.,o;;' a3 {

. - 550-60 L5 | .50 -760-70 03 20 ‘
560-70 g.ﬁg(.c:) .60 17080 ' 0¥ 145
' 57080 § L ks 780290 ’ 04 .22
.580-90 ¢ e | .12,  790-800 | ,of 12
s90-600 €2 | .\l (800-10 | 47 b
s00-10  \1(o7 1 .26 810-20 FL\(,EB-}" .40
. 610-20 é L1 .90 . 820-30 3 .o:bg b

620- 30 %L[.o;_ :.13 ~ 830-40 ‘L.(.of-@ A% -
630-40_ 3 ,ox1 10 | —- 840-50 ?L(,o:‘): Y.00
640-50 ! o2l 4% 850-60 | ,O2 .50

650-60 i o | .07 _ge0-70 (L(od)| .48 !

e70-s0 1,032 .10 | 870-80 | ,04 .90

- eso-s0__ | L(o)| .10 . 880-90 Lod| .60}

*Greater than value showns li=Interierence; -=Not looked (or; N()=Not detected at,

{mit of detcction, or at value shown; L()=Dctected, but below limit of determinaticn,
t below valuc shown; #*={suail limits of determinations do not apply due to use of
flution technique.’™
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Table 2.—Chemical analyses of drill samples (cont'd.)

| Pertk Interval [Mhoirm Hajer) P ranty . mupom] g fpm)
890- 900 on 1 1.80 1090-1100 * »~Y |  p4-
900-10 L (0! _.75. 1100-10 o4 | 1 ]
910-20 §/V(,oa3 .30. 1110-20 g RER
f 920-30 f//(,o:n AR 1120-30 | ,01. Q2
* 930-40 L (o) Al 1130-40 .L(.oz) 07
940-50 g}{(‘o:x\ 20 - 1140-50 | , o5 .Og-j
i 9so-e0  IW{eaM .09 1150-60 [L{,02)] .06
|§§ * 960-70 ‘/VCOPJ 07f§ 1160-70 : ,0.% 07
{ s70-80__ Lo 09 " 10-80 L(en)| .06
{2 gggreg  WCeRd 10 1180-00 /(o] 0%
b oeoez0m0 1LCon| . O(avf uso-1200 L e 05
1 1000-10 L (o] 0% I |
i, 1010-20 {ECB;)\L | O(ov’ | -
-1 1020-30 i o7 A2 E
103040 ! Q2 JJ5
‘.mgn_.__qn“ ’ Jd2 ) :
w0s0-60 o5 | .o07! _
1060-70 Los 1 3
1070-80 t=£3 .09 3
L 1080-90 |, /2t 05

Creater than value shown; H=Interfcrence; -=Not looked for; N()=Not detected at

t e . 3

im;t of dvtection, or at value showni L()=Dctected, bul below limit of determinatien,
* below value shown; #*=ysual limits of determinations do not apply duc to usc ot
Nution technique.™ :
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Table 2.—Chemical analyses of drill samples (cont'd.)

T R TR T L
gfef =27 B :ﬂ ('-) o3
2ec-cs ) NOD]o.18 | o1-19 '- 0-43 1
zeg-2¢ 0-/6 1 /Hg-30 E 0.2/
r2zc-3r 6./8 /430 - 43 ) 0.10 !
237-42 ! 0. 20 | E 1F43 -s4 ' o-1/ i
/34;9--53' ] f 0 35 ! e -bo :i 0./5",
2$§3-L2 .} 0-7¥ 1tote=78  : 0./3
; j262.-75 0.2 ° o J41e-59 : o./7Y
1215~ 87 { 0.18 ‘ [488 - 79 " 0./0 ‘
1267~ 1300 . ; 6.08 2 /ff-'i:;-‘/'s'"vo j 0.05 |
_ .=Bso-cH ‘ 0.9 i AS1e =2 ‘ f lo.r2 '
_13je-2y — ' 10://% i usu-3r | |08
132 -32 ' 0./3" ‘ 1831 -43 —\ T 1a.r0
1332 -2 5 ;'0;/5' ‘L 1543 -52 1 :9./2
322 -52 ; : 0./8 . ° i 1§52 ~ 43 ' 0.07. |
352-k% ! Q.r2 S63 -7 L. o
3ey-1 L loss. ;574-84 . lo.10
395-95 0.73 1S84-9% 1« o<
1385-90 ! 0.08 IS =pioy | | |0er2
2286 ~1det - - N/ |¢30 e #\/_— O-/5~

- ¢ - CONY L i ) ) T '
t{’-ﬁf‘c.ttcr than value shown; fi=Tutertfeeence; =2Not Yooked fors N() 8ot detected at
Imit of detection, or at value slmwp; LO=Detected, but below limit ol deteeminatice,
or below value shown; Zrlisual limits of deteeminations o nol apply due to use ot
dilution techui quel™ ' .
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Table 2.--Chemical analyses of drill samples

Depth Interval

g

(feet)

-

[61S - zga_m(oz) 0./0

jpre-38 + \ 1040

/638 49 ¢ i& 0.09
jo49-po0 t ' 10.08
/665‘7/ *‘ | 0-/3 |
1671 =75 5 | le.rs |
Je 75 S % | o1l -

/682-92 5 0./8
i /&iz‘-ﬂog‘é 0:/5
e3-iz b [ers ok
Cpusezg b | oy
my-zp- . N |o.30

S=Creatcr than value shown: ll-Intcrference,

. Depth Interval

{cont'd.)

gf/‘”’?l ! ://-'/t)

3 (Leat)
-ﬂzar--mL ANy
179863 N 1 .0)
_2723-75_ A | .0l
122529 M |1 (o)
2287800 A | 18
JBat-ys] - N | cor !
JB=reaal N Ller)
Lpgzedel AL o
(241541 12 |/ [i01)
185469 vo02.-L [ [i01)
/249291 N | /[e)
/;QR# ?5; f ol

(R GL 1912 AT

N

/208 -/ M data

Not looked for, N()=Not detected at
linit of dctection, or at value shown; L()=Detected, but below limit of determination,

¢ below value shown; --stml limics of dc:nmmations do not apply duc to use of .

t{lution technique.“
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