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ABSTRACT

The Kemuk Mountain iron ore anomaly was discovered in 1957 by eerial
magnetometer surveys conducted over the Nushagek Basin in southwegtern
Alaske, The releted magnetic anomely, with a maximum of 35,000 geaumas
relief, is caused by an ultrabasic igneous complex, not unlike several
intrusive bodies discovered along the southeastern coast of Alasks,
gome of which are being developed.

In 1953, 815 joint lode and plecer claims were staked over the anomaly
by Humble and ground magnetometer surveys were completed. During the
summer months of 1958 and 1959 fourteen of a total of sixteen core
testas that were drilled encountered tbe intrusive. The intrusive is
overlain by glacial f£il) material to depths verying from G0 feet to
L60 feet. Magnetite was discovered in percentages of two to 35 percent
with the greatest concentration in a phase of the intrusive which is
classified as magnetite pyroxenite. The magnetite content averages
14.5 to 16.5 percent in the western part of the magnetite pyroxenite
nass, and 10.5 to 12 percent in the eastern part. Traces of native
copper, chalcopyrite, and sphalerite were noted; however, extensive
electromagnetic surveys completed in 1959 failed to detect anomalies
which might suggest slignificant deposits of copper or other base
sulfides.
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INTRODUCTION

The Humble claims are located about 55 airline miles northeast of
Dillingham, Alsska, at approximately 59° 45' north latitude and 1580 15' west
longitude (Plate I). The area is part of a lowland plain of unconsolidated
fluvial-glacial sediments deposited as outwash from the Quaternary glaciation
of the Tikehik and Wood River Mountains to the west. The ultrabasic intru-
sive which is the prime concern of this report is buried beneath 90 to LEO
feet of these sediments. The nearest outcrops to the claim area are the
granitic prominence which forms Kemuk Mountain and scattered patches of
Permian (?) greenstone along the west bank of the Nushagak River ebout 12 miles
cast of the claim area. The investigated intrusive is s complex of the follow-
ing genetically related rock types: pyroxenite, magnetite pyroxenite, gabbro,
and andeslte. Economic interest centers on the magnetite pyroxenite.

The presence of a megnetite deposit was suggested by an airborne
megnetometer survey conducted for Humble by the Aero Service Corporation of
Philadelphia, Pennaylvania, in 1957. A camp site was maintained in the area
during the summers of 1958 and 1959, and an exploration program was comducted
to evaluate the prospect. BEquipment and supplies were brought into the erea,
both to Dillingham and Naknek (King Salmon), by ships and by airplanes. Trens-
portation into the claim area for personnel and smaller equipment and supplies
vas provided by float plane and helicopter. The Nushagak River, which is
navigable for river barges to Xoliganek, an Indien Village ten miles from
the claim area, was used for heaﬁy equipment and bulky supplies such as
gasoline. Since no roads exist, transportation from the river to the claim
area wes by helicopter. The numerous lakes in the area provide landing for

Tloat planes,



R : des i. A AR, oA

Y\’ o Qug 1 -
SN g

2.
v
1

~ _',
el
- “\

—

A f‘% '
O L
r%e Nganex
- CLAIM AREA
X TGNt ohuak

\‘;\" Y /;;-('LA ‘8
Crokar L RBRA AT o
Ig\;ﬁlﬁ ) \5.3(3 K \\‘ f ! ol
'y . P N >
, f/)gﬂﬂn T Ny A % 4OCh

ALS

. .
wig Polnty _ .
RN
. uAs

Oy Hamy. YT
r Ax‘ ,\a% 1,1‘5 \,Cro;kfed!

xif.
_;)(z Waleus Is -
: ) '
Hagemeister | Round { 2 )
E ee}
_ ST { (e BN . Do PRI
- Lo 7 AL
o) i Cape Coastanune l ./_'l)); N
- ] ¢ Becharot QA o7
Tl , %2
=AY X
2 Y |
i oy 3
: S F BN S e, B
25 " AR e y
I - S g ! k "c-.“';}"‘iw’ ¢ Btk - o~ Br Kenurno,
’ Capd Qreig el T WSS X T Renurmdiy
| ' 2 P AR a ¢ Py “a ¢ 7C Uyak
: | Ugasny P T 00 / - “
- . . - o Pila Shiv A ‘L ak ¥, ‘-_‘\\ Karluk &
Il“ O Cape Menshikot (¥ 3 e i .
' - : :
4 ccr g chpc lpvak .
| o Manroul Mav 'y
FRIEN
o C e
Cape lauhi e
Jons oot Ayakulk
i
Loper Sist

Low Capa =

Cape Allh\k!

N ) ‘\'\I
. "

Ugaiushss | Avakiai

< Hydral )

Wumhk /L

- . Sutwk | : sy

vy o —Fogey Cape I| Tui‘ld&k {

B Capa Kumliun

"

, ~I Nakchamiz |

| | AREA OF INTEREST .
] | ! ﬁf\\ LOCATION ~ MAP
A . OF THE HIUMBLE CLAIM AREA

SGALE |7 250,000

TRINITY]




2

The surface of the prospect area is typical tundra, underlain by
gravels, and suitable roads could be readily constructed. Good mill sites

are available agdjacent to abundant water supplies.
CLAIM GROUP

In November 1953, the area was covered by 815 joint lode and
placer claims. All of the lode and placer claims are 18.18 acres each in
area; each type of claim pre-empts a total of 14,316.7 acres. The claim block

is shown on Plate VI in the pocket,

EXPLORATION PROGRAM

History end Methods

The area covered by the alrborne magnetic anomaly wes detailed with
the ground magnetometer by Humble in 1953. During August and September of
1958, under supervision of the Longyear Company, Minneapolis, Minnesota, the
anomaly wes prospected by core drilling a total of 2,931 feet in four holes.
The drilling encountered magnetite pyroxenite, associated in places with
traces of native copper, chalcopyrite, sphalerite, and pyrite,

Following this work, results were reviewed with the aid of Longyear
and Hunting Technical and Explofation Services, Ltd., of Toronto, Canada. It
wag concluded that additional geophygics and core testing were justified in
order to determine the size and grade of the magnetite deposit, and the
possibilitles for the occurrence of commeycial copper, ete.

In 1959, accordingly, eleven additional tests were cored under
Longyear supervision and a detailed electromagnetic survey was conducted by

Hunting. The core tests included two to depths of 2,000 feet and accounted
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for & total of 9,145 feet. The Longyear Company used one core drill rig in
the 1958 program, & Longyear Junior Straitline model, and added & second rig
in the 1959 program, a Longyear Model 44 unit.

Cores were assayed and sublected to tests for magnetite concentra-
tion by H. T. Caddy Laboratories, Virginia, Minnesota. The cores were split;
one half wes used by Caddy and the other half is stored at Humble's Friends-
wood Sample Warehouse in the Houston area. Results of the drilling and
testing are briefly summerized in Table I and are discussed under Geology.
Detalled descriptions of the cores, accompanied by analytical data are in
Humble's files.

The Hunting geophysical surveys included toth the Afwag and Turam
electromagnetic types. Afmag, which measures the influence of the atmospheric
magnetic field on natural conductora, failed to give results because of the
weak magnetic fields of northern latitudes and was discontinuved after a short
trial. Fallure of this method severely limited the thoroughneds of the geo-
physical survey since Afmag 1ls particularly useful for reconnaigsance and
for depth penetration, whereas Turam is8 of a detailed nature and intercepts
only relatively shallow conductors. The stronger parts of the magnetic
anomaly were covered by Turam surveys, utilizing charged loops and grounded
cables to induce megnetic fields. The significence of the electromagnetic
surveys is discussed in the following section on the results of the explora-

tion progrem.
Results

Magnetic Survey

The megnetlc anomaly over the investigated intrusive is one of the
world's most intense. As measured by both serial and ground surveys it ranges

over 35,000 gammas above regional velues. Laboratory tests indicate that a
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wmajor portion of the totel mapnetism is remanent magnetism rather than
induced. The strong remanent contribution may help explain the high intensity
of the magnetic anomaly, but the possibility of richer ore at depth or later-

ally cannot be ruled out (see Plate II).

Electromagnetic Survey

Bighteen conduction anomalies were detected by Turam on the claim
block. None of these were classed higher than "weask" or "“doubtful", and
none were interpreted as being caused by base sulfides (see Plate III).
Hunting attributed the anomalies to: bodles of magnetite, fault zones,
deposits of magnetiferous sands beneath the overburden, and the effects

of increase in thickness of the overburden.

Agsay Results

In Table I the iron assays from both the 1953 and 1959 drilling
are grouped and averaged for significant drill hole intercepts. Percentages
in parentheses are not actual assays but are celculated from the asgsayed
average total iron content of the intercept. The table shows the early
pyroxenite phase of the intrusive (see Plate VI) to average only five to
slx percent total iron with 1 to 1.5 percent megnetic iron or 2 to 2.5
percent magnetite. The most magnetiferous phase of the igneous complex is
a later, sheet-like mags of magnetite pyroxenite, which is richer in meagne-
tite in the western part than in the eastern paert. Short intercepts of
relatively pure magnetite pyroxenite in the western yportion of the sheet
average 18 to 20 percent total iron with 13.5 to 15 percent magnetic
iron or 19 to 21 percent magnetite. In mineable thicknesses of

50 feet oxr moxe, the dilution from later gabbro snd andesite dikes in places



lowers the averages to 15 to 17 percent total irom with 10.5 to 12 percent
magnetic iron, or 14.5 to 16.5 percent magnetite. In contrast, the eastern
vortion of the sheet averages 10.5 to 12 percent magnetite. The richest drill
hole intercept, at 1373 to 1380 feet in H-9, sverages 35.4 percent magnetite.
Asgays for copper are all less than 0.2 percent. Test concentrates
with at lesst 65 percent iron average 2 to 3 percent silica, 0.005 to 0.016

percent phosphorus oxlde, and 2 to 3 percent titania.

Geology and Petrogenesis

Tbe investigated intrusive is a composite of lithologic units which
bave apparently been derived from & single witrabasic megma source. Pyroxe-
nite is the first intrusive phase and forms the bulk of the igneous complex.
It is succeeded by magnetite pyroxenite, gabbro, and andesite. The maegnetite
pyroxenite, which may reflect the habit of intrusion of the whole igneous
complex, was probably injected into the earlier pyroxenite as a pearly hori-
zontal, sheet-like mass. Post-intrusion regional tectonism has uplifted and
tilted the mass. It now dips steeply to the east or southeast, and what had
been its bottom is now its western margin. Across the main magnetic high,
the sheet is at least 4,000 feet thick and extends to undetermined depths.

It underlie? an area of at least four square miles. Gabbro intrudes both
the pyroxenite and the magnetite pyroxenite as steeply dipping dikes which
are as thick as 500 feet. Dikeg of andesite are of random attitude and are
only a few feet to a few inches in thicknegs.

The magnetite pyroxenite is an iron-rich differentiate of the
original pyroxenite megma. Ite total iron content is three to four times

that of the pyroxenite. A sequence of rock types transitionel from magnetite



pyroxenite to gabbro reflect a change in the differentiation trend of the
magme from iron-enrichment to gilica=-enrichment. The magnetite pyroxenite
is the only rock type meriting consideretion as en iron ore.

As previously noted, the western or lower portion of the sheet of
magnetite pyroxenlite is more mosgnetiferous than the eastern portion. The
magnetite is primarily late-magmatic as 1t occurs in the interstices between
the pyroxene crystals. Mognetite-rich zones such as at 1,375 feet in arill
hole H-9 are probsbly lensg~like and represent injections of the late, iron-
rich residue of the magma along shearg in the semi-rigid crystal network.
Gravity settling of this residue through the crystal mesh may pertly explein
the concentration of magnetite toward the base of the intrusive sheet.

Both ‘the magnetic snd the electromagnetic data depict a set of
northwest trending parallel faults. Where intersected by drill holes, the
faults are steeply dipping (70° to 75°) with essentially horizontal, right-
lateral displacement. There is no appreciable concentration of copper
minerale along the faults,

An interpretation of the geology of the intrusive is presented
graphically in cross-section view (Plates IV and V) and in plan view (Plate VI),
drawn from & combination of the magnetic, electromagnetic and drilling data,
The size and intrusive babit of the magnetite pyroxenite mass are based on
the configuration of the magnetic anomaly and on the distribution of
hydrous silicates and magnetite in the intrusive. The attitudes of primary
structures and of dikes of gabbro and andeslite were measured in & few inter-
cepts of oriented core. The position and attitude of the faults are basged
on the magnetic and electromagnetic date. The dip and relative displacement

of the faults were measured in core semples from the Tault zones.
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