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Contractor(s):

Type of rig:

Bit size:

Holes:

Dates of drilling:

Names of drillers:

U.S. Borax supervision:

Overburden:

Additives and mud:

Recovery:

1977 DRILLING PROCEDURE

A joint venture - Diamond Drill Contracting
Company and Minerals Exploration Services
of Spokane, Washington

Diamond Drill helicopter model mounted on
a J.I1. case rubber-tired logging skidder

NQWL

US-1A, -90°, 35 feet

US-1B. -81°, S85E. 443 feet
Us-2, -90°, 556 feet

US-3, -90°, 556 feet

June 19th to August 6th

Larry Johnson (driller)
Rob McWilliams (helper)

Thomas A. Henricksen
Michael B. Schaubs

Us-1A - 20!
Us-1B - 10'
us-2 - 43!
Us-3 - 60°

Soluble 0i1 and mud (Quick Gel) rarely used

Generally greater than 95%
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Technical Service Report No. TS 8009-14

COPPER, MOLYBDENUM, LEAD, ZINC, GOLD, SILVER AND TUNGSTEN
I¥ 1980 ORANGE HILL CORE AND ROCK SAMPLES

&, SUMMARY

In support of the ongoing examination of the Orange Hill, Alaska, locale
by the Exploration Department, 30 core and 13 rock samples were analyzed for
seven geochemical elemsnts, including gold and tungsten. Results of these
determinations are presented in Tables I and IT.

IT. INTRODUCTION

During the 1980'field season, the Exploration Department submitted to
Anaheim over LJ rock and core samples from Orange Hill, Alaska.. The determina-
tion of copper, molybdenum, lead, zine, silver, gold and tungsten was requested.

I1T. DISCUSSION

The results of the determinations made were transmitted to the Exploration
Department upon completion and are presented here in Tables T and II.

The geochemical determinations were made by the usual method of acid
digestion with aqua-regia of the ground samples, followed by atomic absorption
analysis of the resulting solutions. -

Gold was determined by fire assay and tungsten colorimetrically using
dithiol reagent, after fusion of the sample with bisulfate and digestion of
* the fused material in =CI.

Appendix D of Revort No. TS 8001-T7 contains a description of grinding
and sample preparation procedures. Examples of records kept pertaining to the
logging—in and analysis of samples are given in Appendices C and E of the same
report.

Iv. EXPERIMENTAL

A complete descrivtion of the geochemical procedure is presented in
Appendix A of Report Ho. TS 8005-15. The fire assay and tungsten procedures
are described in Appendices C and D of the same report.
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LUSRRE Geochemical dAnalwssis - ORCGBOOL e R=GEF-80)

Field Cuy Mo Fia 2 A AL W

Number =Em rem IagEd 1] PRI FEm FrEm =Em

OHB0/1~5-10~C 4O90 Léé . 18, 156. 2.0 0,088 2,
nHE0/1-10-15-C 3850, 114, P 114, 1.7 0.055 2
OH80/1-15-20-C 1923+ 119, s 197, 1.0 0. 022 O,
OHBO/1-20-25~ C 411 40, 12. 124, 0.6 0.022 Q.
OHB0/1-25-30~C 4P, 5 21, b, Q.7 = 0,005 O,

OHBG /1 ~30-35-C 41 . N 23, o8 Q.8 D.044 G

OH80/1 -35~-40~-C F420, 193, 10. 130. 2.3 4 0.000 10,
OH8C/ 1 ~40-45-C THE0. 333 13, &7 2e2 4 0000 G
OHB0/ 1 ~-45-50-C AR50 . X357 118+, 1440, 3.2 0,044 7
oHE0 /1 ~50-55-C 3720 ?ﬁh.- 15, 170, 2.8 0.011 132,

QHZG /1 -55-40-C 4100, 181. 32 Li4. 3.2 % 0.0005 12.
OHBO/1-60-65~-C 4800, 148, 18. L 3.0 0e0EE 7
OHBO/1-65-70-C 3140, 145, Lo, Ba. I G. 044 2
OHBO/ 1 -70-75-C 2700, 186 1l. P33 2.1 Q077 2.
DH‘U/L 75-80-C 4130, 260, 124 87, 2.4 o 0,000 7

OH80/ 1 -80-85-0 A, pEg I g4, + 0 0,088 7
OHB0/1-85-90-C ¥ 4 404, 12 P9 2+| < D000 7
oHg0 /1 -%0~-95-C I 169, 1A s 163, L8 Oeld i
OH80/1-95-100~- &8100. 309, L » Hd, 2.9 0,088 P
OH8O/ L ~100-105 F430., 129 14. 57 s 24 0. 110 2
OHB0/ 1~-10G-110 FH70. 307 . 10. 02, L.% 0055 7

oH80/1-110-115 350, 1232, Ad s 112 2.7 0.022 T
OH80/1-115-120 2E%0. 342 17« 89 ”ql 0,154 1O
AHBO Y 2~ 20-33-6 1O7%. &0 12x ?Qo 3 0,022 G,
OHBQ/2-33-40-C 1éald. s 10 P2 4 0.022 0.

OHB0 /240450 1121, &hH. 10. A0 1+1 Q.143 s
OHS0/2-48-50-C 2082, YA 10, 74 L5 0,077 0.
OHEg0/ 2-50-55-C 1892, 1Gh. 11 6F . 1.2 0.088 O,
OHBOZ 2-95-60-C 1629 . 8%, 1. 48, 1 0086 O,
OHBO/2-60~-67-C 1817, Lddé 1t 3 1+3 0,055 2.
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Field
Mumber

A/20/0RH-1-R
A/B0/0RH-2-R
A/B0/0RH-3-R
A/B0/ORH-4-R
6/80/70RH-5-R

A/B0/0RH-4-R
CA/BO/DRH-7-R
A/80/0RH-8-R
A/BO/DRH-2-R
A/80/0RH-10-R

A/80/DRH-~11-R
/80 0ORH-12-F
A/ B0/ 0RH-13-R

Technical Service Report No. TS 8009-1L
TABLE T

Geochemicasl Anelwsis —-— (ORXGEB00L  ~—-—

Cu Mo Fia 2 BT

Prm e iy PR FE

1730, 77 783, G20, b7

887, S5 7 110, 1.3

L170. 7 12, 211. 251
31 S 12, 14, 0.5
Al e 7 16, 0.8 =

488, . K S 1&s 1.4
247 2350, 31 100 . 2.8
I I PR 17 148, 2.7

W A
43320, 156 24, 13460, 743
3840, C435, 27y LE30. 10.8

A1, S 12 O 2.4

7L 7 1é&. 28, 0.9

118, B, R = T Q.3 <

o

6,110
0.003

2,970
$.187
0,085

2,420
G.055
0.005

7.
0.
0.
Q.

Q.
0.
43,
24

29.

72,
Q.
0
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TABLE IT '

USERLD Geochemical Anslusis  ——— ORCEE001L - 02-8EP-80

Fiemld Cus Mo i & (X5 (Y] lJ
NMumpery B ¥ e R T Fo y ) e i m

OHBO/1-5-10-0C A0, lad, 18. C 154, 2.0 0.088 2.
OHEO/1-10-15-0C 3550, 114, P 114. 1.7 0,055 T2,
OHBO0/1-15-20-C 1923 . 119, e 197, 1.0 0.022 R
OH30/1-20-25~C all. 40, 12 126, I 0,022 0.
aHB0/1-25-30-C 47, G 21 AT, Q.7 = 0,003 . 0.

OHBG 1=80=35+E Al i 23, - EE, Db 0,044 0.
DHBO/ 1 -35-40-10 Aa20, 193, 10, P30 2.3 0,008 : Lo,
OHS0/1-40-40-0C FEED, 333, 13, H7 . 2eZ - 0,008 e
GHB0/1-45~-530-C 4250, 337 . 113, 140, 3.2 0.044 7
OHE0/1-50-55~C A720. 2859, 135 170, 2.8 - 0.011 12,

OHIO/ 1-55-560~-0C ALG0. 181, 332 L4, Fe.2 < 0,008 12,
OHBO AL -40-46G-0C 4500 . 148, 18. T N 30 Q0.086 7
QHBO/ 1 -65-70-1 3140, 149, 1G. 84. 2.1 0.044 2
CHBO 1L -70-75-12 2700, 186, 1l » 93 2l 0.077 2
OHBO /A1 -75-20-0 4130, 280 i o, 87 . Ead =D QL0005 7

DRG 1~ e EPEQ, AL4G ., LN a4, 240 0.0584 7o
OHBO/ 1 -85-20-0 ATE0, 404, 12, : 2. G005 7
OHRO/1-90-25-0 L&, (N 1.8 O.011 2
OHBO 1905 -1Q0~ 309, L ey 0. 088 7
aHBO0/1-100-105 129 4. 2o Q.10 2

OHEO./1-105-110 FH70. 307 Lo P2 1.9 Q:055 7
AHB30/T-110-115 3&E0 . 122, 33 1125 27 0.022 G
BHBO/1-115-120 2590, FH2 . 11, B3 2.1 0,154 10.
OHBO/2-20-33-C 1075, &0, 12 7l 1.3 0.022 0.
OHBO/ 2~-33—-40-C 1&ala, C R 10, 72 1.4 0.022 Qs

I

> 1121. & 10, A0, L.l 0.143 0.
2082, P 1G. PR N 1.+8 0,077 Qs
1892, 106, 11. &P Lo 0.088 IS
18627 8. 1l &3 1.3 0.0586 0.
1817, 106, 11, 53 L3 0,055 2

OHBO/2-40-45—
OHBO/ 2—-45-1
DHBO/2-50-
OHRO /255~
OHBG /260~

i

~ O U O G
|
I |
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USERD Geochemical Analuwsis  ——--  ORXGHOOL  ---  2&-AUG-RO

Field Cu M i 2 PP Al u
Mumberr = Em SR FEe ¥ gy s = Fe i

A/R0/ORH-1-R 1730, 77 783, 1520, be? 0.288 7
A/BO/ORH-2-R BT . S 7 110, 1.3 0,099 2
A/BOSORM-3-R Y170, 7 12. 211, 241 0.099 0.
ASBO/ORH-4~R 31. < 5. 12, 14. G0 0. 110 0.
A/80/0RMH-5-R 4 . RANR I 7 14, O+é = 0,005 0.

2 H il. 10, 1.4
2350, 31 100, 2.8

A/ B0/ GRM- AR 2
0
e L7 148, 3.7 0
0

A/ B0/ DRH-7-R
A/ B0/ DRH-8-R

-

30.

43,

D oo 0D
LD D
o o 0N

RN e
<

od Uik 3
R R CS I s S

1
ASBO/ATRH-9 R 4 s 18E . 24, 134G, 73 + 308 24 s
A/BOSORH-10-R 384G, 435, 27 La30% 10.8 0.154 29
Asg0 s NRH~11-R 414, R I L2 S 2a4 2420 7o
A/80/0RH-12-R 71, 7 Léve 28, 0.9 0. 005 0.
A/B80/0RM-13-R 118. R ST S 0.3 < 0,000 0.



DEPTH
0-20'
20-35"

0-280'

280-443"
EQH

0-43"
0-220'

220-550"'
EQH

0-51.9'
51.9-130"

130-550"

HOLE SUMMARIES

DESCRIPTION

US-1A
overburden

hornfelsed (biotitized) f.g.
metasediments

US-1B
mixture of dark-green metavolc. and
metased.; minor diorite and porphyritic
trondhjemite dikes; py:cpy is 5-10:1,
total sulfide ave. less than 5%

mostly f.g. diorite; xenoliths of
metavolc. and metased.; py:cpy is
5-10:1; total sulfide ave. 2%

Us-2

overburden

mostly diorite "sill"; py:cpy is
2-3:1; total sulfides ave. 1%

mostly f.g. metavolc.; several post-
mineral andesite dikes; py:cpy is
2-3:1; total sulfide ave. less than
1%; slight increase at bottom of hole
of sulfides and Cu content

Us-3

overburden

predominantly hornfelsed (biotitized)
f.g. metavolcanics; numerous diorite
dikes; ave. py:cpy is 4:1; 1% total
sulfides

predominantly biotitized qtz. diorite
with numerous pendants of dark horn-
felsed f.g. metavolcanics and meta-
sediments; locally abundant barren

gtz. vn. stockwork; ave. py:cpy is 1:1;

total sulfides 1%; last 60 feet of hole
average 0.41 Cu, but less than 0.017 MoSZ;

ASSAYS

ave. 0.1 Cu
less than 0.017 M052

ave. 0.13 Cu,
less than 0.017 MoS,

ave. 0.19 Cu, Tess
than 0.017 M032

ave. 0.109 Cu, less
than 0.017 MoS»

ave. 0.177 Cu,
less than 0.017 M052

ave. 0.25 Cu,
0.036 MoS2

ave. 0.215 Cu, less
than 0.025 M052

local intense (10%) magnetite in veins and

replacements
= 96 =



CORE LOG

US-R1

0 - 245", overburden, coarse gravel and sand with scattered
boulders.

2k5' - 255", (chips) porphyritic dacite. A fine grained light
gray rock characterized by 10-15% opagque white subhedrzl +o more
commonly euhedral plagioclase phenocrysts set in a very fine
grained quartzo-feldsvathic matrix. The phenocrysts appear weakly
altered, possibly to a clay or sericite. The groundmass feldspar
appears relatively fresh. An elongate grass green minerai is
bresent in the groundmass which appears to be secondary chlorite,
probably réplacing hornblende or a pyroxene. An extremely fine
opaque dust (magnetite?) is assoeciated with chlorite. Trace to
nminor euhedral magnetite and pyrite is scattered throughout the
rock. The magnetite/pyrite ratio is approximately 10:1. Minor
epidote-guartz chips are present between 245'-255' ang apparently
represent secondary veinlets. The rock appears very'similiar in
composition and texture to the Tertiary dacite-andesite sills

exposed on the Orange Hill property.

US-R2
O - 180', overburden, coarse gravel and sand with abundant

boulders.



180" - 195', (core) quartz diorite with propylitic alteration

developed between 180'-185' and adjacent to %hin QuErtE-perits

)]

veinlets which cut the rock between 185'-195', The rock appear
hypidiomorphic-granular, coarse grained and exhibits a "szlt znd

pepper” texture. 180'-185' has experienced hydrotheral propylitic

h

alteration which is distinctive with its mottled pink to gr=zenich-
gray color. Fresh rock is ccmposed of 10-15% anhedral quartz, 235-407
eunedral vlagioclase withsubhedral piotite, hornblende and miror
chlorite and pyrite. Chlorite partially replacss hornblende.
Biotite books exhibit a deep reddish brown color and appear to

be unaltered. Pyrite occurs as thin discontinous stringers, oftesn
with quarti and as descreet grains. Very fine vyrite grains are
occassionally observed aligned on feldspar twins. Propvlitic
alteration is indicated by the ccmplete replacement of bicti=<s

and hornblende by chlorite accompanied with secondary arvidoie

and pyrite. Plagioclase is altered %o either a clay or sericite
and displays a salmon pink color. 185'-187° is gradational beiwesan
fresh and altered rock. The plagioclase is wezkly altered and
chlorite replaces hornblende and biotite, minor epidote is
present.. The fresh rock is cut by thin discentinous quartz-
pyrite veinlets with variable propylitic alteration halos. The
degree of alteration appears related to vein size. Traece amcunts
of chalcopyrite occur with Secondary chlcrite which replaces

hornblende.

10



US-R3

r

0 - 150', overburden, coarse gravel and sand with abundant
boulders
150" - 155', (chips) quartz diorite. The rock is hypidiomorphic-

granular, medium grained and exhibits a light gray-green color. It
is composed predominantly of plagioclase-guartz-biotite-hornblende
with secondary chlorite which replaces both mafic minerals. Minor
vyrite is present as descreet euhedral grains, small grain clusters.

and as thin discontinous stringers. Trace to minor chalcopyrite

e ra—-

is present as very fine stringers associated with chlogité fﬁét
has replaced hornblende. Plagioclase appears relatively fresh except
for a few grains which exhibit a slight pinkish color. Occassional
chips contain abundant epidote with associated chlorite and pyrite.
The rock appears similiar in texture and mineralogy to the quart:z
diorite identified in US-R2 and appears toc have suffered similiar
but somewhat more weakly‘developed propylitic alteration.

155" - 160' (chips) poor chip recovery, highly contaminated .

with sand, chips also gquite small due to worn bit.

GEOLOGIC SUMMARY
The drill hole data suggests the area tested west of
Orange Hill is underlain by quartz diorite with weak to well

developed propylitic alteration. The alteration appears fracture

11



controlled and is recognized by; 1) complete replacément of
hornblende and biotite by chlorite, 2) secondary epidote and
possibly minor carbonate, 3) increased pyrite content, 43 pertibd
siteration™of pliEgicoelase *o sericite or a clay mineral. Tertiary
dikes or sills similiar to those exposed on Orange Hill cut the
guartz diorite.

The rock type and alteration appear to indicate the area west

of Orange Hill and beneath the Nabesna River channel reprgsents

—

the deeply. eroded outer edge: of the porphyry system. The available
data 1nd1;;tes the area hosts little potential for either hypogene
or supergene copper porphyry mineralization. The data is insufficient
to evaluate the area southwest of Orange Hill.

The drill nole locations are plotted on; Geologic Map of
Orange Hill and Vieinity, 1977, by T. A. Hendrickson and M. P;

Schaubs and is on file at U.S. Borax's Spokane, Washington

exploration office.

12
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