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TECTONICS AND ORI DEPOSITS IN ALASKA*

by Gordon Herreid, Mining Geologist
State Division of Mines and Minerals

INTRODUCTION

My purpose here today is to analyze the regional geologic pat-
terns of Alaska and attempt to relate ore districts to some of the
major features of the geology. In order to do this it is convenient
to consider the geology from a tectonic point of view, tectonics
being the study of the large scale uplift and subsidence of the
earth's crust and the movements along major crusted fractures.

The geologic map of Alaska shows a rather oxrderly arrangement
of arcuate metamorphic-igneous belts flanked by late Mesozoic sedi-
ments and Cenozoic basins, all expressions of the tectonic frame
work. These arcuate belts are followed or cut at small angles by
major arcuate fractures or lineaments which in some areas appear
to control the location of igneous intrusive and extrusive rocks
and ore deposits. I intend to discuss first the development of these
regional geologic features, and then, a possible relationship of ore
districts with them.

The whole of Alaska lies within a mobile belt that extends along
the Pacific fringe of the North and South American continents. For
most of its length this belt is the transition zone between the
Pacific Ocean basin and the continental platforms and along it the
crust has been more mobile than in either the ocean aréeas or on the
continent. In recent years it has been shown, particularly by a
number of Russian authors, that there is a rather definite succession
of events in the history of the mobile belts in different regions.
The following resumé of the development of an idealized mobile belt
through one cycle of daformation consisting of 3 phases is taken
largely from the Russian literature.

*Presented at the 1964 Alaska AIME Conference, College, Alaska,
March 19, 1964.
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A cycle of deformation begins with the early geosynclinal phase,
starting with an increase of crustal mobility over a large region.
During this period there takes place subsidence and uplift of elon-
gated geosynclines and geanticlines which are somewhat like waves on
the sea. The areas of subsidence predominate and may be up to several
tens of miles wide. Deep fracturing of the crust, often in the more
mobile areas, results in lava flows and sheet intrusions of basic
magma. Topographic relief is moderate with siltstone the principal
sediment deposited, often interbedded with basic volcanic rocks.
Little folding takes place at this time. Toward the end of this phase
the relief becomes even less and limestone may be widespread due to
lack of clastic sediments. In Central Alaska this early geosynclinal
phase probably began in the Middle Devonian and continued to the end
of the Priassic. ’

The late geosynclinal phase is marked by a general predominance;
of uplift over subsidence with orogeny taking place in those geosyn.-
clines with the thickest early phase deposits. This orogeny is termed
inversion by Beloussov and is characteristically accompanied by fold-
ing, metamorphism, granite intrusion, and uplift over large areas in
the geosyncline. These uplifted early geosynclines in the mobile
belt have been referred to as central uplifts. They are compensated
by subsidence in marginal troughs which may begin as marine troughs
and end as intermontane troughs as the uplift of the entire region
progresses. ILf the inversion of the geocsynclines is well developed,
these marginal troughs may finally overlie the marginsg of the original
geosyncline giving a complete reversal of the topographic features.
Inversion may not be carried to completion, however, particularly along
the continental margin, in which case granite intrusion, metamorphism,
and uplift are not so well developed. During inversion, large wedges
of clastic material eroded from the rising land area are deposited in
. the marginal troughs. Much of Alaska is underlain by Mesozoic clastic
wedges of this type flanking areas of older rock. In Alaska the late
geosynclinal phase persisted from the Jurassic until early Tertiary
time.

The young platform phase begins when block faulting takes the
place of folding as the principal means of deformation. This consoli-
dation of the folded belts may tzke place at different times in dif-
ferent places when block uplifts and basins are superimposed on the
earlier folded structures. Deep fractures formed at this time are
responsible for narrow belts of igneous intrusions and extrusions.
This is a c¢ontinental periocd which, in Alaska, has lasted from the
early Tertiary to the present,

The geosynclinal evolution that has keen described applies to
the area on the oceanward side of the mobile belt. This is the true
or eugeosyncline. Near the platform geosynclinal subsidence is slower



and is unaccompanied by volcanism so that limestone, sandstone, and
shale are the noxrmal sediments, and the inversion is not usually
accompanied by granite intrusion or metamorphism. This is the
miogeosyncline, which represents a gradation between the platform
and the eugeosynclines.

In general, during both early and late phases of geosynclinal
development, rapid warping of the crust leads to the formation of
deep fractures which give rise to igneous activity. After consolida-
tion, 1in the young platform stage, igneous activity accompanies deep
fracturing without warping, often with block movements.

GEOSYNCLINAL DEVELOPMENT

In Alaska fossiliferous early Paleozoic¢ rocks crop out sporadi-
cally in and around the central uplifts as far south as the Alaska
Range. These rocks are largely limey and shaley sediments without
volcanics and, with some exceptions, are typical of miogeosynclinal
sediments deposited along the relatively stable continental margin.
Beginning in Devonian time this shelf became more mobile, and in
the Goodnews Arch, Post-Devonian rocks changed from limestone to
mainly impure clastic rocks and volcanics. On the northern flank
of the Yukon-Tanana platean Upper Devonian limestone is interbedded
with volcanics, and along the south side of the Brooks Range Middle
Devcnian carbonates are succeeded by increasingly clastic Upper
Devonian sediments and andesitic volcanics. Thus, by late Devonian
time, the shelf area as far north as the Brooks Range had disinte-
grated into a mobile volcanic province typical of the early phase
of geosynclinal development. This rather sudden change probably
represented an encroachment of crustal mobility and deep fracturing
from an area south of the Alaska Range onto the shelf. The areas
along and north of the Brooks Range remained relatively stable until
Mesozoic time, A

The most complete section of early geosynclinal phase sediments
is found in the Goodnews Arch. Here from Mississippian to Triassic
time an estimated 10,000 feet of marine sediments were deposited,
largely siltstone but associated with chert and limestone and, par-
ticularly in the late Paleozoic and Triassic, much greenstone. On
the southern slopes of the Alaska Range, in the Wrangell Mountains,
and along Cook Inlet, Upper Paleozoic greenstone and Upper Triassic
limestone indicate the extension of the early geosynclines into the
area. The lack of clastic rocks indicates the low relief during
this period.

Further north, metamorphic rocks are common in the cores of the
central uplifts and are a great source of confusion in the interpre-~
tation of the geologic history. These metamorphics were usually
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dated as older than the oldest nonmetamorphosed sediments by the
early mappers. The latest Geologic Map of Alaska (compiled in

1954) shows these rocks to be predominently pre-Devonian Paleozoics,
except for the Birch Creek schist which is shown as lower Precambrian.

The Birch Creek schist and associated gneiss which underlies a
great area in the Yukon-Tanana plateau has long been dated as Pre-
cambrian. This was done on the basis of metamorphism and differences
in lithology of the quartz mica schist relative to the Cambrian and
Ordovician rocks which crop out locally near the margins of the
metamorphic area. 1In earlier days it was reasonable to assume that
the great mass of schist was older than the surrounding rockg which
were unmetamorphosed. However, this simple conclusion is not very
satisfactory at relating the known facts when the region is consid-
ered from a tectonic viewpoint. I would like to suggest a reinter-‘*
pretation of the facts. '

Along the northern margin of the Yukon-Tanana plateau of Devonian
and Mississippian rocks are a eugeosynclinal assemblage containing
considerable amounts of chert and greenstone. To the NE, across the
Yukon River near the Canadian border, the rocks of the same age are
a miogeosynclinal assemblage without any volcanics. Thus, during the
latter half of the Paleozoic, the present northern boundary of the
Yukon-Tanana plateau appears to have been the northern limit of a
eugeosynclinal basin. The rocks along this northern edge have been
unaffected by metamorphism due to lack of deep burial. Further
gouth in the basin, in the area now occupied by the Birch Creek
schist, thick deposition of shale, sandstone, limestone, along with
some basic volcanics, took place. I would like to suggest that this
thick pile is a typical early phase gecsyncline which filled with
sediments of Upper Paleozoic age. It underwent inversion during
Mesozolic time with consequent regional metamorphism, folding, intru-
sion of granite, and uplift.

This interpretation of the origin of the Yukon-Tanana central
uplift offers a simple explanation of the facts and is consistant with
the history of better-studied regions outside of Alaska. From this
point of view the belt of Devonian basic and ultra basic intrusives
that cuts the Bixch Creek schist is seen as part of the basic igneous
activity of the early phase of geosynclinal -development. The regional
metamorphism and granite intrusion are part of inversion, the gneisses
being early granites emplaced before the end of folding, while the non-
foliated granites were intruded after folding. As a result of uplift
during inversion a clastic wedge was shed northward into the Kandik
area during the Cretaceous.

In the Ruby geanticline and the Brooks Range the early mappers
dated the metamorphic rocks as older than the oldest fossil-dated

-4 -



sediment, usually with some evidence of unconformities. The implica-
tion is that the metamorphic rock was the basement on which later
sediments were laid down, the metamorphism having taken place at some
early, possibly Precambrian, date. Recent detailed studies made in
the Brooks Range by Brosgé and others indicates that the metamorphic
rocks are of Upper Devonian age, younger than the oldest sediments,
which are Middle Devonian. The metamorphics clearly cannot be the
basement. This metamorphic belt extends across the southern edge of
the Brooks Range and has been intruded by early foliated granites

and late nonfoliated granites. It therefore has undergone inversion
sometime after Upper Devonian time. Mapping by the U. S. Geological
Survey north of the metamorphic belt indicates that up until Triassic
time the source of sediments in the Brooks Range area was a highland
north of the Range. This indicates that there were no large uplifts
along the south side of the range during this period and thus that
there was no large late Paleozoic or early Mesozoic inversion of the
southern Brooks Range. Beginning in Jurassic time, however, inversion
did occur and a large clastic wedge was deposited north of the Brooks
Range. :

The mere fact of regional metzmorphism of the southern Brooks
Range bzlt indicates that many thousands of feet of sediments overlaid
the presently exposed Upper Devonian metamorphics at the time of meta-
morphism during the Jurassic. These sediments probably filled a deep
ezst.-trending trough which did not extend far toward the north as
showm by the restriction of metamorphism to a rather narrow belt. That
these sediments were eugeosyneclinal is suggested by the presence of
andesitic volcanic rocks in the Upper Devonian and by the later inver-
sion of this gecsynclinal trough —~- behavior typical of eugeosynclines.

The Ray Mountains south of the Brooks Range are an extension of
the Ruby geanticline and are made up of metamorphosed sediments
and volcanics. 7%hese also appear to be an upper Paleozoic eugeosyn-
cline which was inverted during the Mesozoic.

To recapitulate, the metamorphic belt along the southern Brooks
Range was the site of a narrow east-trending upper Paleozoic eugeo-
syncline which was flanked inmediately to the north by a parallel
miogeosyncline ‘with an eroding highland located still further north.
Inversion of this eugeosyncline during Jurassic time resulted in a
reversal of relief, with clastic wedces being shed onto the adjacent
areas, north and south. The parallel with the Yukon-Tanana plateau
is striking.

The Seward Peninsula is another of these metamorphosed central
uplifts. Unmetamorphosed shelf limestone and shale of early to
Middle Paleozoic age in the NW part are flanked on the SE by meta-
morphic rocks whose lithology was originally rather similax except
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for a larger proportion of clastic rocks and basic igneous rocks.

No fossils have been found in the metamorphic rocks and their age

is conjectural. In the metamorphic area both early gneissose gran-
itic rocks and late nonfoliated granites are present. In my opinion
this area was the site of an upper Paleozoic geosynclinal trough
which underwent Mesozoic inversion, metamorphism, granitic intrusion,
and uplift. The history of the Seward Peninsula is thus closely
analogous to that of the Brooks Range.

I have been interpreting the early tectonic history of these
areas partly on the basis of their later inversions, and clastic
wedges shed as a result of inversion. This approach can be applied
to the Aleutian Range-~Talkeetna Mountains-Wrangell Mountains belt,
hereafter referred to as the Talkeetna geanticline, which is another
metamorphic-igneous belt flanked on both sides by Mesozoic clastic |
wedges which extend with interruptions from Kodiak Island to Yakutat.
and beyond on the south side and from the Nutzotin Mountains to the
Mulchatna River (north of Lake Clark) on the north side. The clastic
wedges, at least, suggest that this is a single belt interrupted by
the Copper River and Susitna River Basins, an upper Paleozoic geo-
syncline inverted during the Mesozoic.

Rocks of the early phase geosynclinal trough ranging in age from
Mississipian to Triassic crop out along the belt in a number of places.
They are particularly well exposed in the Wrangell Mountains, also in
the northern section of the Copper River basin, and sporadically in
the northern Talkeetna Mountains.

The rocks in the northern Copper River Basin were warped up
along the axis of the Talkeetna geanticlinal uplift. Subsequently
during Cretaceous time the southern Copper River basin subsided,
possibly as a compensation for the uplift of the Talkeetna Mountains,
and was filled with Middle to Upper Cretaceous and Cenozoic sediments.

This analysis of the central uplifts indicates that they, and
possibly the ranges along the Talkeetna geanticline, represent thick
sedimentary and volcanic accumulations deposited during Upper Paleozoic
time in geosynclinal troughs. These troughs were floored by lower
Paleozoic limey shelf type sediments. During Middle Mesozoic time
these thick geosynclinal piles were folded, regionally metamorphosed,
invaded by granite, and uplifted. As a result of this uplift clastic
wedges were deposited in adjacent areas during Middle to Late Mesozoic
time.

This history indicates that the early Paleozoic sediments that
crop out around the margins of the central uplifts are the basement
rock, if such can be said to exist, and that the metamorphic rocks
are younger products of Mesozoic orogenies rather than the oldest
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rocks, as they are still often mapped. Some of the margins of the
central uplifts have, since Upper Paleozoic time, been sharply dif-
ferentiated from the surrounding areas which are now the sites of
basing and clastic wedges, so that these margins are likely to be
important tectonic junctions. There is a tendency for the central
uplifts to behave as blocks with recurrent movements and igneous
activity along these junctions.

YOUNG PLATFORM STAGE

The Mesozoic clastic wedges were strongly folded during early
Tertiary time, uplifted, and eroded to surfaces of low relief. After
the folding had nearly ceased, these sediments, which generally do
not contain interbedded volcanic rocks, were invaded by acid and basic
igneous rocks which were emplaced as shallow intrusives and extrusives.
This igneous activity is the result of deep fracturing and indicates
consolidation of the region into a brittle young platform. The age
of the igneous rocks is only poorly known but belts of granitoid
stocks that were probably intruded in Miocene time cropped out on
the Late Tertiary erosion surface.

At the end of the Tertiary the Mesozoic central uplifts were
gentle hills surrounded by flats. The patterns of the major rivers
were controlled by the location of the hills. Thus the Yukon flowed
along the northern edge of the Yukon-Tanana central uplift at Eagle,
and after crossing the Yukon flats continued southwest along the edge
of the Ruby geanticline and finally crossed the geanticline along the
course of a major fault. The Kuskokwim cuts around the south end of
the Ruby geanticline. Since late Tertiary time the lowlands underlain
by clastic wedge deposits have been uplifted slowly enough to enable
the rivers to maintain their courses across the mountains that were
formed. Examples are the Kuskokwim River's course across the Xuskokwim
Mountains, the Chisana across the Nutzotin Mountains and the Susitna's
course through the northern Talkeetna Mountains. The late Tertiary
erosion surface on which these rivers flowed has been preserved over
large areas as accordant summit levels which stand up above a younger
rolling surface which in turn stands above the basins, thus indicating
two stages of uplift of the mountain blocks since late Tertiary time.
These block uplifts are responsible for much of the present topography.

TECTONIC CONTROL OF ORE DISTRICTS
The three major ore deposits that have been found to date in
Alaska are all near arcuate tectonic lineaments. EBEach is near the

edge of one of the Mesozoic metamorphic-igneous belts of inversion.
The Alaska Juneau Mine lies near the western edge of the Coast Range
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igneous-metamorphic belt that extends along the west side of the
Coast Range batholith for several hundred miles. Xennecott lies
along the southern margin of the Talkeetna geanticline, the site of
much faulting and igneous activity. Ruby Creek lies near the
southern edge of the southern Brooks Range metamorphic belt.

The Iditarod fault in the Kuskokwim region is a major arcuate
fracture of Tertiary age which has localized Tertiary volcanics and
a number of granitic stocks with associated ore. The Flat, Nyac, and
Candle placer camps, several quicksilver deposits, possibly the
Goodnews Bay platinum placeyx, and some other smaller mining camps
are located alcong this break. The Farewell fault, an. apparently
similar tectonic fracture approximately 70 miles southeast of the
Iditarod fault has a2 number of intrusives and known mercury, lead,
zince, and gold deposits along it. The two best known deposits i
along the Farewell fault are in McKinley Park, in or near intrusive °
rocks. The control of granitic stocks by deep fractures and the
preferential location of orxre deposits in stocks along fractures seems
to be indicated by the pattern of ore deposits in the Kuskokwim region.
Certainly a moxre than average concentration of ore deposits occurs
along these faults.

One of the principal conclusions of the early mappers for the
U. 8. Geological Survey was that the widely scattered placer camps in
the Interior were related to granitic stocks. In many of the camps
the ore minerals are gold, scheelite, cassiterite, stibnite, and
cinnabar. These indicate temperatures-of deposition ranging from
high to low in a small area, typical of telescoped deposits around
shallow intrusives. The rich placer deposits have been due to stream
concentration of many small veins, and@ to date no large lode deposits
have been found in these camps. It seems likely that recurrently
active major stuctures in these placer camps would increase the possi-
bilities for large lode deposits. One example of a placer camp on a
najor structural zone with .a typical association of placers contain-
ing gold with a little galena and cinnabar near a granitic stock is
the Kennecott area. The intrusive is not generally considered to be
the source of the copper at the Kennecott mine, but it is likely the
two are related, at least by a common source or a common structure.

The concentration of the mineral deposits around the Wrangell
Mountains along the faulted northeast and southwest sides provides
a good example of the localization of ore along boundaries of tectonic
blocks. The lack of visible control by major faults in these areas
illustrates the indirect connection of tectonic fractures to ore
deposits. Willow Creek, located along the southern edge of the
Talkeetna central uplift, offers a somewhat more direct connection.
In this district, gold deposits in qQuartz diorite are controlled by
minor faults which parallel the major Castle Mountain fault along the
southern edge of the uplift.
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Postmagmatic ore deposits are thought to form when cooling intru-
sives are cut by faults at the proper time. Such juxtapositions of
faulting and igneous activity should occutr with greatest fregquency
along tectonic lineaments, particularly those at the margins of the
central uplifts. The lineaments of particular interest for minerazal
deposits are those marked by belts of intrusives and extrusives.

This igneous activity indicates that deep layers of the crust have

been tapped by fracturing. Faulting at the surface along these zones
may or may not be evident. Typically the igneocus activity occurs in
isolated centers just as ore districts are usually isolated centers.

I believe that these isolated igneous centers along tectonic lineaments
have significantly greater than average probability for ore deposits.

In assessing the ore possibilities of interior Alaska, even using
the possibly erudite methods of tectonic analyses, it is well not to,
overlook any clues. The mineral industry of Alaska has largely re-~
sulted from conditions during the Cenozoic which were particularly
well suited for making concentrations of placer gold. Areas with only
scattered small gold veins or with a little gold associated with base
metal deposits may contain placer deposits. Both Ruby Creek and
Kennecott have gold placers nearby. The areas around even small gold
placer districts have a better than average probability for containing
base metal deposits.

General critexia for ore favorability that have been mentioned
here are: (1) areas along tectonic lineaments, (2) areas along linear
igneous belts (intrusive and/or extrusive), (3) areas along margins
of central uplifts, and more specifically, (4) areas around (small)
granitoid intrusives along any of these belts, and (5) areas near
placer gold deposits.

EXAMPLES OF FAVORABLE AREAS, BASED ON TECTONIC CHARACTERISTICS

The north-trending Haycock igneous belt tlrat separates the Seward
Peninsula from the Koyukuk geosyncline contains a number of placer _
creeks. The pre-Cretaceous and Cenozoic volcanics and Mesozoic grani-
tic intrusives indicate recurrent deep fracturing along the margin of
the Seward Peninsula block; and placer deposits on a number of creeks
indicates mineralization in the area. Platinum and base metals occur
in some of the placers. PFurther west another igneous belt trends
north from Cape Darby. Here Mesozoic granitoids are intrusive into
limestone~schist bedrock. Lead-~silver mineralization including the
Omilak deposit lies near this zone. The geology is somewhat similax
to that of the southern Brooks Range metamorphic belt which contains
the Ruby Creek deposit.

Southwest of Nyac where some placer gold has been found, the
Iditarod fault zone contains several different kinds of intrusive
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and extrusive rocks, all of Tertiary age. Deep fracturing has evi-
dently been recurrent in the area, and the possibility of finding
economic deposits appears to be good.

The Farewell fault between FParewell and Swift River separates the
early Paleozoic limestone from Cretaceous clastic wedge deposits.
Within the last few years cinnabar has been found in the limestone
and some placer gold is known in the area. Any granite bodies along
this fault (there is at least one present) near the cinnabar would
indicate favorable areas.

Further southwest along the Farewell fault in the Tikchik Lake
region, scattered granite intrusives are centered around a large domal
area. The fault cuts along one side of the dome and should provide
local structures favorable for ore deposits. i

Along the north side of the Talkeetna geanticline four small
granitoid intrusives with associated molybdenum and/or copper are
known. These are the Orange Hill copper-molybdenum deposit north
of the Wrangell Mountains; the molybdenum deposit on Ahtell Creek in
the Slana district; the molybdenum deposit at Portage Creek, north
of the Talkeetna Mountains; and the Hayes Glacier molybdenum deposit
west of the Susitna lowland. The geology of the area is not too well
known but the location is analogous to that of the porphry copper and
molybdenum deposits in British Columbia, and it seems possible that
this may be a porphyry belt.

North of Lake Minchumina a belt of Cenczoic intrusives and extru-
sives extends in a northerly direction for approximately 60 miles.
This igneous belt lies at the eastern edge of the metamorphic rocks
of the Ruby geanticline and probably marks the location of a tectonic
fracture along the margin of this old central uplift. Only a little
placer gold has been found, perhaps due to the deep overburden in the
creeks, and not much prospecting appears to have been done. This
area 1s analogous to the igneous belt along the eastern margin of the
Seward Peninsula and has a similar mineral potential.

I have attempted to outline a coherent succession of tectonic
events that have shaped the geology cof Alaska since mid-Paleozoic
time, stressing the development of the central uplifts as the major
tectonic units in Interior Alaska. I have also emphasized the impor-
tance cof deep crustal fractures as guides to ore, particularly those
fractures localized along the margins of the central uplifts. I
believe that tectonic thinking along the lines used here can give a
sense of direction to exploration and regional geologic investigations.

- 10 -



TERRITORY OF ALASKA . !

— ks
DEPARTMENT OF MINES

COLLEGE., ALASKA

PRELIMINARY REPCRYT ‘ \ﬁ;'[‘%ﬁ

NIXON FORK MIVING DISTRICT, ALASKA }),’r 2

(Mt. McKinley Recording District)

1948

Lo I o

Aot PN Sy S

/



INDEX

Summary

Introduction

Locstion and Accessibilisy
Physical Features and Climate
Labvor znd Living anditions
History and Production

Property and Ownersiidp

Generzl Geology

Occurrence of Ore Devoslts
Sempling and Assays

Davelopment 2nd Underground Worlkdngs
Equipment

Pregent Operatlions and Proposals

Apvendizx

13

14

15

16



TERRITORY OF ALASKA

DEPARTMENT OF MINES
aﬁb 40 .
COLLEGE. ALASKA O) &d’j
1948 v e
ffa'“k e
ot M!_EU
w8
SUMMART ap”

Approximately 149 feet of adit and 42 feet of shaft expose a
minerallzed zone avout 27 inches in width at the Ezgle Creek gold-lode
vrospect. Samvles taken zcross the ex:tosed face in the adit, by en engineer
of the Territorial Devartment of Mires, averzsge %éO.SS a ton in gold. The

.

underground workings heve not proven the stike length of the mineralized bodf.

The geology oZ the Bagle Creek gold-lode prospect is similar to the
geology 1n the Jumbo Pesk area of the Nixon Fork District. In the Jumbo Peak
area mineralized zones occurring along the contact between limestone and mon-
zonlie are classed as contact metamorphic and hyvothermal revlacement deposits.
These deposits sre compose@ of high grade, irregular shaped, discontinuous
ore bodies of limited lenzth. Irrespective of their size znd form they have
besn mined at a profit on & small scale for several years. The Eagl Creek
gold-lode orospect is a contect metamorphic devosit and further develooment

work should provs that it too can be mined vrofitably on a2 small scale.

Preliminary exemination and testing indicate the mineralized zone
to contain "free millirg" gold. A zood recovery should be obtained by eamal-

gamation methods.
[

Lode and plecer mining heve veen confined to the immediate vieinity
of Jumbo Peak 1r the Nixon Fork Disirict. The discovery of the Begle Creek
gold~lode prosvect discloses the oresence of & zold bearing zone aproximately
six miles frowm this center of mining activity. It iz very llkely that pros-
vecting will reveal the nresence of other £old occurrences that are of equel
distancs or farther from this locality. -
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Detailed geologic studles and well pleuned exploration and devel-
oovment programs sﬁould reveal the vresence of commercizl ore bodies in
existing lode mires of the district. Known placer denoslts are wortay of
exploration with a view of expanding known vaystreaks. 3Bulldozers, diesel
pamos énd other modern machinery used by the Alasks placer minsr have never

becn introduced into this disbtricet; it is entirely likely that their intro-

ductlon would ve the domiraent nrofit factor. —
INTRODUCYION '
6
During Avgust 1548 Bruce I. Thomas, Assoclate Mining Zngine-r, X
v
Territoriel Depariment of iines, mzde 2 preliminary examination of a lode- ‘L

gold prosvect at Ragle Oreek in the Nixon Fork District, Alaska. (Zigure 1.)
This property is the result of a rescent dieccovery and the examination wes
conducted as part orf the Territoriel Department of Hines program of giving

technicel assistance to prospectors zrd small-mineX operators in Alaske.

In conjunction with the Eegle Cressk ex=minztion 2 general recon=-

nsissance was made of the lode and plscer mines in the vicinity of Jumbo g”

C~
Peak. The Mesvpelt Mine, the prircival snd long~-time producer in the dis-
trict, was closed end the underground workings were not oven for examinstion.

The:underground workings of oth=r mines were also inaccessible. It wes

imzossible to irsvect the ohysicel condition of the lode mines in the area.

The zold vlacer properiies in the vicinity of Jumbo Peak were
inzctive with the exceotion of two smaell-scale heznd-ozerations. Placer
mines in the arez were active prior to the discovery of lode denosits; the
vresenceé of coarse rough gold nesr the head of the gold bearing streams led

to the search and thelr ultimate discovsry.



The Territorizl Depzriment of Mines extends svecial ackrowledge-
ment to Mr. & Mrs. B.A. "Bob! Stone, Mr, & Mrs. Clinton Winans, Mr., John
Stram and Mr. E.M. Whalen of Medfre for the courtesies and ¥Xindnesses ex~
tended to the enginesr during the time of the examination. Special greti-
tude is extended to Mr. A. Mesvelt of McGrath for »roviding necessary

transvortation fecilities while in the zrea.

LOCATION AWD ACCESSIBILITY '

Mininzg and prospectins activity in the Nixon Fork Disctrict is
cornfized witkhin & smell arez between 2 lerge headweter tributary of Nixon
FPork and the North Fork Kuskokwim River. This aree is approximately 12
miles long and 8 miles wide and lies betwsen parallels 63° 08' and 63° 18!
and meridiens 154° 40! and 154° 55'. The neerest setilement iz Medfra
which is located at the head of navigation on the Kuskokwim River. Medfra
has a small general store, postoffice, roadhouse, snd airfield which is
cabable of accomodating small afirplanes. A televhone system'and a truck
roed connect thae mines in the Jumbo Peek area with Medfira. The rozd is
approximatelj 12 miles in length and ie maintained by the Aleska Road Com-
mission with funds vrovided by the Territory of Alaskas, The televhone system

is meintalned oy the mine operators.

The EZagzle Creck gold-lode prospect 1s loéeted at the head of
Eagle Creek which is located in the southwest corner of the area znd is
2z 'oroximetely 8 miles northwest of Medfra. (Pigure 2). A erude tractor
trell connects the srospect with the truck rozd at a point approximately
one mile north of Medfre. This trail is well defined end easily traversabla

on foot throughout the sntire lerngth; about 3% miles follow along the old

Nenzns-McCrath winter rosd. A truck rozd could be constructed along this

route by steying dong the hill sloves and on the ridges.
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A sgall radio station is located at Fagle Creek and daily
communication is maintained with commercizl stations at MeGrath., This is
the only ogeratling radio station ir the district ot the »nresent tipe.
Supplies and mechinery are shivped from the states by ocean
steamer to Bethel thence ur the Kuskokwim River by boat and berge to Medfra.
The cosbt of freight,.including insurgnce, hzandling charges end wharfage, on
general merchandlse shioped from Seattle wia this route to Medfrs ls approxi-
mately 3120,00 a ton. Air freizht from Fairbacks to Medfra 1s 10¢ a pound
and passenger fare is 335.00 per person., A special air freight rate of 7¢
a »ound on large shloments from Anchorszge to Medfra can be obtained. Diesel

0il and gesoline cost about 19%¢ apd 254 a gallon, respectively, at Bethel,

The ¥ixon Fork District 1s located in the -Mt. McKinlery Precinct
and Recording District. The recording office is located at McGrath, which

is goroximately 30 miles west of Medfra.

PEYSICAL FZATURES AND CLIMATE

The mines and prbspeots in the Nixon Fork District are in an
area of low rounded hills thet form the north front of the broad expansive
valley of the North Fork Kuskokwim River. The Bagle Creek prosvect is
about 800 feet above sea level and the loce mines in the wvicinity of Jumbo
Peak ere aparoximately 1,500 feet in elevation., The upver portions of the
streams that cut lnto the mineralized arezs have stesp gradlents and are
confined within nezrrow "V" shaved velleys. At the lower ends they meander

acrose brozd exmansive vzlley floors,

Aléer, popler, birch, spruce, and mass, blugberry and cranberry

grow along the tops of the rounded ridges and along the valley wzlls,



Fairly lerge spruce, 2 feet in dizmeter or more, grow along stresm courses
and near the bottom of the hill slopes. Dwarf soruce is generally found
in areas of vermznently frozen ground while thick patches of willow, alder,
and some birch and povlar grow in areas of »ermenently thewed ground.

Willow and alder is generally found in damp ground along the banks of streams.

Von Frark Mountairn, northeast of the district, is a prominent
land merk in this region. The mounteins between this peak end the mining .

area ars guite rugged and are from 2,000.feet to 3,000 feet in height.

The hills to the west of the district are low and well rounded.

The minerzlized zreas at the hezd of Bagle Creek and in the vicinlty
of Jumbo Peak are covered with 5 to 6 fest of overburder. Thorough pros-

vecting requires the excavatlon of meny trenches and pits in these sectlons,

The climete i3 subarctic and is characterized by long cold winters
and relatively short warm summers. Winter temperatures are ofttimes -60° to
-70° F. and the summer femperatures are as high as 85° to 95° F. The preci-
pitation in this region appears to be glightly more than elsewhere in adja-
cent reglons. During the rainy sesson there is sufficlent water for both

large and smell placer mining operations dut during the dry season placer

tx}

mining precticzlly stops entirely., There is sufficient water at Zagle

Creek for continucus overation of gsmall mill, 35 to 50 %tons capecity, both
sunmer and winter. This mill ¢ould be constructed at the hesd of the creek
wvlthin 800 feat of the mineralized zone. In the Jumbe Peek area sufficieant

water may be obtained from Hidden and Buby Creeks for yeer arourd milling

operations,



LABOR AWD LIVING CONDITIONS

A few prospectors and miners comprise the entire pooulavion of
the district. Miners znd other skilled workmen are brought into the dist-

rict from other more populated areas of interior Alaska.

Medfra is the vrinecipal tredinz center for many Indlens who trap
in the adjoining reglons., Most of the Indians live at Nicholai which 1s
ebout 16 miles upstresm from Medfra at the confluence of the South Fork
and the Kuskokwim River. Many of the Indlans are good workmen and can de
treined to do semi-gkilled work at the minss.

“wo smzll log cz2bins, one near the prosvect znd the other about

mile awey, constituie the principal buildings at and near the Bagle Creek

Sy~

érospect. These cabins are used 2s living quarters at the precent time.

A punkhouse, mess house and two hoges comprise the living facilities at thae
Mespelt Mine in the Jumbo Pesk arez. Several cabins are located at the
sites of the present and erstwhile vlacer mining overations. A roadhouse
at Medfre provides guarters and voard for travelers ia and out of the
dlstrict. There are also several cabins at Medfra that are used br various

prospectors and trappers from time to time.

There is no permanent mopulation at Medfra with the excevtion of
the trzder and roadhouse ovserztor. This locality serves solely as a

distribution cenier for the prospectors, miners, snd trapoers.

-8B



HISPOAY AND PRODUCTION

Placer gold was discoveréd on Hidden Creek ia June 1917 and
discoveries were made soon thereaftier on Ruby, Mystery ard Submarine
Creeks. Coarse rough gold found at the vary hesd of these streams stimu..
lated the search for the bedrock source. The Crystal lode was discovsred
at the hecd of Buby Creck ia 1918, Several hund;ed tons of high-grade ore
were mined and shivped to the Tacoma Smelter during 1919 and 1920 from this,
vroperty. Durins the interuwn many signs aof mineralization led to the .
steking of meny claimsg. In 1920 the Trezdwell Yukon Co., Ltd. lessed and
purchased severzl claims and in 1921 they erected a ten ton stamp mill at
the head of Ruby Creek. Productisn sterted immediately aftsr the erection
of the mill and contimied until 1923 at vhich time the comvany discontinued
the operation. The property and mill owned by tais company ultimately
vassed to the Mespelt brothers who have operated slmost continuously up to

the present time.

It is estimstsd that over $2,000,000 dollars in gold has been
vroduced from the lode and plzcer operations in the Jumbo Peak aree.
Aporoximetely $1,700,000 was oroduced from the lode mines 2nd svoroximately

$300,000 from the placer mines.,

Placer mining on a small scale preceeded the discovery of the lode-
gold vrospect at the head of Eagle Creek. Mining was dnne by hand methods
in the early 1920s. The presence of placer gold stimulated the search for
1ts edrock source as was the case in the Jumbo Peak area. It wzs not until
1941, however, thet the vresence of lode zold dewoslts attracted eny attention

in this section. A smell amount of development work hes been done in recent

years.,
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e It 18 estimated that the placer gold nroductlon in the Eagle
Creck area hzs emounted to but a2 few thousand dollars. There has been no
gold production from the lode deposits in the area.

PROPERTY AVND OWNZRSHIP

Lode eand placer claims are described in the files of the recording

office at Mclrath.

Jumbn Peak Ares

Plzcer mining c¢laims are cwned by the following vpeoples
Hidden Crsek, C.M. Winans, Med?raj Holmes CGulch, E;M. Yhelen, Medfra; .
and Ruby Creex and Crystal Gulch, John Strand, Medfra. _;l
&

The Mespelt Mine and mill et the ﬂead oF Ruby Creek is owned by
the Mespelt dbrothers, Charles and Adoloh. Adolph Mesvelt lives at McGrath,
The VYhalen-Mine at the heed of Holmes CGuleh is ovned by E,M. Whalen and
Assoclates, Medfra. .

5
Bacle Cresk Ares \L;T\ob

Placer claims at the heed of FEagle Oresk are owned by B.A. ™ Bob!
Stone, Medfre, and J.X. Dunan, McGrath.

Four lode claims, ajsroximetely 1,500 feet long by 800 feet wide,
the Eagle Head, Big Berthe, Mistake and Damfino are owned by B.A, "Bob#
Stone, Medfra, and J.G. Bayless, Falrbanks, These claims cover tae Eagle

Creck gold-lode prospvect.
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Gx GBOLOCGY

Ths country rock in the vicinity of the minirg and prospecting
areas consisfs of limestone, sendstone and shale. Two main intrusive msasses
of qp;rtz monzonite appear to hzve invaded the gedimentary rocks of the
are2s namely in the vieinity of Jumbs Pezk and Bagle Cresk to the southwest.
In thess two localities limestone is the oredominant sedimentary rock.
Minerslization occurs in crystalline limestone near the contact of the quarte
monzonite. The intrusive mass at Jumdo Peak is roughly elliptical in shape;
end is atout five miles in length and two miles in width: 2t Eagls Creek
only a very small portlon of the intrusive mass has been outlined. The in-
trusive masses 1n both localitiss are provably the roof pendants of a large

~ granitic batholith that have been exposed by érosion,
OCCUREENCZ OF ORE DEXOSITS

John S. Brown, Geocloglst, U.S. Geological Survey, makes the follow-
ingstatements relative to the general feabures of the princlpal lodes 1in
the Nixon Fork District:

"The ores of the three lode claims above Qescribed, which consti-
tute the only notable claims in the distrlet, are of the tyne commonly
celled c¢ontect or contact-metamorphic denosits, such as are formed typlcally
eround the borcers of an igneous intrusive mass, esneecially in limestone
wall roek, The ores were devoslited from rising solutlons given off from the
monzonite 28 1t cooled end crystallized. These solutions were fairly hot.
They contained gold and covper and carried much silver and other common sub-
stances. On reaching the limestone they found a favorable place to devosit
thelr heavy mineral content, and they venetrated along any convenient fractures,
bedding »lanes, or cavities, irregulerly replacing the limestone, altsring it
to quertz =nl silicatss and depositing covper and gold.

1/ U.S.G.$. Bullstin 783-D " The Nixon Fork Country” by John S. Brown.
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USuch ore bodles are usually irregularly distridvuted more or less
elonz the contact but in vlaces even several hundred feet from it. They
occur in locelized ore shoots or bunches, and the vzluable material is gen-
erzlly evotty. Most of Zhe ore bodies seem to have been rather smell,
generally less than 100 feet in lateral or verticel extent, and other ore
bodies that may bve discoversd will probzbly be of similar dimensions."

J.2. Mertie, Jr., Geologist, U.S, Geological Survey, described the

mineralizatior of thé lodes in the vicirity of Jumbo Pezk in the following

2/

manner ;

"The »rincinal gold lodes 1lie zt or neer the contact of this in-
trusive (monzonite) mass with the Palsozonic limestone, and most of those so °
far discoverad occur in the limestone, thaough few of them are more than 100
feat from the contact. As these lodes ocour on low ridzes where outcroos
ere lackinz, and as the underground work has been done mainly in bodies of
ore, the contact relations betwezn the intrusive and country rocks are not
well known., Sufficient work hzs been done however, to show that the western
margin of the guariz monzonite, along wnich the lodes occur, is verr lrregular
in outline end h=ss mumerous apophyses. It is also aogonarent thet this irregu-
lar contact line has been further modified by cross faulting, some of which
occurred srior to the devositlon of the ores. In fzct, 1t seems vrovablg
that the ore-vearing solutions followed fanlt plenes ag well as contact planes
in thelr upward migration.

"The lodes consist of irregular-shaped masses of ore, which have
no definite bounderies Ttuit fede out into less minerslized or unmineralized
country roclk, Some of these ore bodies are roughly lens-shsped or diske~
shaved. Most of them, regzrdless of their shape, have vertical or horizontal
dimensiors of less than 100 fest. Ia addition to irregularity in shape there
is & marked 1lrregularity in the distriovution of zold in them, for the ore
comindnly oceurs in irregular-shaned shoots, of varying valuve, within a gener-
ally miperalized ore body. The msthods em:lcyed for following and recognizing
ore of workatle grade differ at different oroperties, for at some places the
vrevalences of covoer minerals is zn index of hizgh gold content, and 2t other
places the reverss ig true.

"The ores consisted originelly of gold-bearing coppsr and iron
sulphides dut bave besn extensively s2liered by wrocesses of surficial
oxidation, so thzt much of the gold hes been released from the sulphides and
now occurs as free gold recoverable by amalgamation. Most of the overating
shafts so far sunk have snown this mixture of free gold and oxidlzed sulph-
ides, out the rztlo of oxldiz&d to unoxldized ores difTfers in different ore
bodies. Thus, the ore at the Whzlen mine is described zs beingz almost wholly

2/U.S.G.S. Bulletin 884-C MMineral Denosits of the Ruby-Kuskokwim Region
Alzska! Dy J.B. Mertie, Jr.
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oxidized, wherezs in the Crystal lode, at tiae head of Ruby Creek, the ore
consisted of unoxidized or little~oxlidized chalcooyrite, pyrite, and oornilte.
The oxidized ores conslst largely of the basle carvonates of covper and ox-
1des of copoer,.lntimately mixed with iron hydroxides. <These oxidized ores
have 2lso dounbdtless been materially enriched by surficial processes, and as
a result of such conditlons 1t 1s to be expected that the ores will not only
become lecner with depth Wt will also contain less fres gold and will there-
fore become drogressively less adapted to free millinz, Inasmuch, however,
as vresent mining overations have not extended balow the zone of oxidation,
and much suriicial orosvecting and mininz remains to be done, this matter of
decreasing tenor znd increasing refrazctoriness with depth at vresent merits
only placing on record for fuiturse consideration.

"Jo detalled studies have been m2de regarding the origin and para-
genests of these ore minerals. Some thin sections of the maln indtrusive mass
and of the ores and wall rock have been examined by the writer. EFrom these °*
1t is apparent that the intrusive mass away from the contact, consists of a
hypidiomorvhic granular rock comvosed essentizlly of cuartz, feldspar, and
mafic and accesspry minerals. The feldsvar consists of orthoclase and plagio-
clase nesar andesine, and these two minerals occur in apnroximstely egual pro~
portions. The mefic minerals uhlike those in some of the other Tertiery mon-
gonlte rocks of this region, show little evidence of crystalliszation 2s pyro-
xene dbut, Instezd, conslst of either biotite or mixtures of blotite and horn-
blende, The accessory minerals ars privcivally avsiite, titanite, -nd iron
ores, <this rock is obviouslw a quartz monzonize, apd this determination has
recently vpeen confirmed by a chemlcal aneclysls. No specimen of the guartsz
monzonl te where 1t has been altered by ore-bearinz solutlons vwas availadle
for examination, tat one Tine-~grained dike below the 70-foot level in the
High Grade shaft, against wich the ore lay, was found to be so extensively
silicified and sericitized that only the faintest outlines or ghosts of pre-
exigting feldspars could be dlscerned.

" Most of the oxidized ores, regsrdless of their comnosition, are
grezun or greenish yellow, excent thaose containing szurite, which are mottled
green and blue, They are lusterless and earthy in appezsrance, and the fully
oxldized ores look more lilke stained couatry rock than ore. Thin sections of
soms of the oxidized ores show a mixbture mainly of calecit:z, iron hydroxides,
and coyper carvonztes, with considerable sericite and quartz in some specimens
and &lso more or less pseudo-isoiropic chlorite. These minerals occur in vart
in a lamellar arrangement znd in vert in an irregul=ar fashion suggestive of
metasomztic revlacement. This ore is evidently in large measure 2 limesinne
tnet hes veen redleced by ore minerzls. Another tyve of ore, which occurs
sparingly at the Mesvelt wroverty, is very fine grained and consisss largely
of evlidote and subordinately of zeollbtes and other minerals., Thils rock con-
tains meny minnte fractures, which are filled with iron hydrozides =nc covper
cerbonctes, Ansther umsuzl tyose of ore that occurs 1w smsll amsunits on
the Southern Cross and Texas claims consists mainly of czleite, iron hydroxldes
codzer carvonates, garnet, enidote, and sericite.

IThe ore that has be:n mined at the several promertises has vrobably
ranged from 315 to severzl hundred dollars a ton, but ths averags vslue of
the ore at the Mesmelt nropserty is probsbly vetween $25 and 335 2 ton,

(All these Tizures are based wson the 214 value of gold.) Besides gold the
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ore carries from 1 to 15 ounces of silver to the ton, and as only a small

part of thig i1s alloyed with the gold, most of it must occur in other forms.
Yo free silver is believed to be Dresen®, 29 no netive silver has been recog-
nized and no silver nuggets are found in the placers derived Tfrom these lodes.
It is therefore belleved that silver or silver-bearinz copper or lezad minerals
must be oresent in the unoxidized ores. The ore carries from 2 to 12 percent
of copper, largely ir the form of chalcopyrite and borrise in the orimery
ores, thougk & litile chzlcocite has besn noted. In the oxidized ores the
copper occurs mainly as malachite, azuriie, and black esrthy oxldes of copper.
A smell amounti of native blsmuch also occurs in these ores, but nunerous

large bismuch nuggets are of common occurrence in the stresm placers. One of
these btismuch nuggets wns enslyzed in tee lzboratory of the United States Geo-
logicrl Survey for the metals golds, silver, and copver, bdut none of these
were detected., Unlike the ores associzied with the monzonitic rocks elsewhere
in the Ruby-Kuskokwim region, these ores contzir no cipnabar or stibrite, nor
gre shese minerzls found in the derived nlacer concentrates. #

Phe wall rock ic 2 fine-grzined recrystzllized limestone, locelly
much iron-stzined tut not in general greatly silicified or otherwlse 2altered.
In places, hovever, mining operestions have exvosed bands of nighly allered
wall rock containing {ynicel contact-metamorphic minerzls. Several ssmoles
of such rock from the High Grade shaft, on the Mesvelt vroverty, scowed con-
slderable veriasticn 1in grznularity, renginz from coarsely crystalline to
apnanitic, but all of them consisted essentially of garnet, diovside, and
epldote, with more or less caleits, zeolites, ond apatite, A mstamorthic
eureole in 7he limestone neer the quartz mongznite et the Whelen oroverty is
essentially & gramiular mixture of eoldote (both plstacite end clinom isite)
and pyroxene, together with zeolites, titanite, apatite, sericite, caleite,
chlorite, and a copper carbonate.

These characteristics of the lintrusive rock, the ores, znd the
well rock sugzest tnat the Peleozole limestone, or couniry rock, was exten—
sively recrystallized at the time ofi the mongonitie iantrusgion and was locally
gilicified znd silicated by contact metamorvhism. v does not follow, however,
that the ores are of contact-metamorvhic origin. On the conirary, their
general character suggests that they originated &t a later stage ir the intru-
give sequence and were formed by the rezlscement of limestone by sulphide
ores, which were derived from hyvogene agueons ore-beering solutions. The
vresence of garpei, pyroxene, and apctite irn some of these ores, however,
suggests that these, et lezst, were higkh-temperature hydrothermal devosgits,
but the duration of the minzralizing vrocess is not known, and most of the
ores may hevwe been formed 2% considerably lower temperatures.’

Vermiculive, icentifled by the Territorial Department of Mires,
occure in the ores of the Wnslen Ming. Vermlculites secondary minerals re-
sulving from the hydrothermal 2lteration of the micas biotite 2nd nhologo-
pite, are hycrzted silicates in part clcsely related %o the chlorides but

verying somevhai widely in comvositisn.
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The gold-bearing minerzlized zmne at the Eegle Creek vrosvect 1is
approximately 90 feet from the ouwertz monzonite, Fre e gold occurs with a
small amount of pyrite, limonite, siderite, calcite, end some quartz. No
copver carbonzte or covper sulchide minerals have beesn 1dentified. Garnet,
evldote, actiﬁolite, chlorite and sericite are slso found in the mineralised
zone. The contact line here, as slsewhere in the district, has becn modified
by cross fzultinzg. The ebundance of iron oxides and iron carbonates indicate
that the orocesses of oxidatlon were active ip the mineralized zons. The high
temperature minérals gérnet, evldote and tremolite are characteristic contacf
metamorvhic mirerals and hers serve to clé;sify this devosit. No detalled
studies hzve beern made to verify the classification and no attemot has been
made t0 trace out the succession ir which the minerals have developed in the
ore zone. Such studies would serve to definitely estadblish the type of
deposit. The limsstone along the contact has been altered by the gquartz
monzonite intruslon producing various silicious phases which grade outward

from the lgneous mass into pure white crystalline limestone. (Figure 3).
SAMPLING A¥D ASSAYS

Two channel semvles <" wide and 3" decp were cut acrose the true
width of the minerzlized zone in the face of the =zdit. Tas entire szmvles

were retained for assay.

Welzhted value and tzbulzted results are shown in Table I.
Grab semwnles were teken from material extracted from a small trench
et the bottom of the sheft and a large stock nile estimated to contain 20

tons of ore. Che results of asseys are listed in Teble II.
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TABLE I

Semvle No. Cunces Per Ton Velue Per Ton Widtk of Zone
Gold Silver
Stone 103 2.96 Trace $103.60 254
Stone 104 0.72 Trace 25.20 204
25" x 103.60 = 2590.00
300 = p5. 20 =2 756.00
851 3346,00
3346 = $ 60.83 ;
55 '
TABLE II
Sample No., Cunces Per Ton Value Per Ton Samztle Location
Gold Silver
Stone 10 1.2 Trace - $42.00 From dump neex
coller of shaft
Stone 102 0.34 Trece 11.90 Dump near smell
. trench
Stone 106 0.47 11.45 Lerge stock pile

Al) asseys were made by A.E, Glover, Assayer Territoriesl

Department of Mines Assay Office, College, Alaska,
The present exvosures do not permit estimate of ore reserves,

DEVELOPMINT A¥D UNDERGROUND WORKINGS
The underground workings in the vieinity of Jumoo Peak-were inac-
cessidle, It is reoorted that the shaft at the Mespelt Mine wes sunk to the
460 foot level during 1947-1948. A small block of ore weas mined from this
level before the oroperty closed down. The Whalen Mine has been closed for
geveral years and mining overztions at the McGowan-Mespelt property were elso

discontinued severel yesrs ago. No development is in vrogress on plecer
properties.
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The principal development work at Eagle Creek consists of 149

feet of adit and 42 feet of shaft, The genseral direction of the =dit is
north; it advznces toward the downward projection of the shaft. The en-
trance is at.the contact between quertz monzonite and limestone., Tae contact
zone is followed for approximately 30 feet. The ground is loose and the
edit 1s well timbered for this distzace. At this ooilnt the adls swings 22°
east into a2ltered limestone; from here it is untimbered znd stays in lime-
stone throughout the remaining distance, liQ feef, to the faee. One large _
water course and four faults are cross oujdbefore the mineralized zone 11

encountered at the face. (Flgure 3).

The shaft 1s revorted to be 42 feet deep and to follow the mineral.
ized zone throughout the entire deoth. It was sunk at the slte of ths
original discovery. At the oresent time the shaft is iced up and only a
portion of the uover 15 feet is open to permit nartial insvection of the

walls,

The edit wes driven with the intention and sole opurpose of

cutting into ore encountered a2t the bottom of the shzft.

Severzl sma2ll surface trenches have been dug near the site of the
originel digecovery. Some ore has been recovered from float encountsred in

the overburden and nesr bedrock.
BCUIPMENT

Dagle Creek

Bouipment at Eagle Creck gold-lode prospects consists oft 1 smell
gesoline voweresd 2-stage vorteble comovressor, 1 small j=ck hammer, air hose,

assorted blacksmith tools, vicks, shovels, wheelbarrow and various small hand
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{ tools. There is z limited amount of air pipe and no mine rezlls or mine car.

.Mespelt Mine

Most of the equicment at the Mesvelt Mins was brought into the
district by the Tresdwell Yukon Co., Ltd., iz 1921 with the exception of &
few pieces of souipment which were -murchased in recent years,

Mining equipment consists of the followingt: gzsoline vowered
mine holst and single stage comnressor, steel holsting bucket, blacksmith
eouirment, various small tools such as wrenches, shovels, plcks, etec., 13 !

ton tmuck and 2 1 ton truclk, small gasoliﬁé ¢ravler tractof.

Mlgure 4 igs e dizgrezmetic sketch showing the flow sheet and equin-

ment wsed in the mill. In recent years a diesel tractor with power take-off

was wsed to overate the stemp mill and crusher only, The steam plant was

not uged,
PRESERT OPERATIONS AND PROPOSALS

Plzcer mining has been conducted ir the dlstrict by hand and
hydraulic methods for many years. For a short veriod during_the 1930s a
mechenicezl scrzper powered with a steam holst wess used 1Jconjunction with
mining the nlzcer at Hidden Creek. This s¢raper wzs the only plece of mech

enicel eguivment used for nlacer mining in the district,

It is very possidble that vrospecting may develop reserves worthy

of mining with equiovment used by the present day placsr miner.

Insufficient weter during dry periods of the season has imposed
a handicap. ZEXowever, sufficient water is usually availsdle to permit return

of slulce water with diesel operated centrifugal pumps.
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The characterlistic of the lode devosits in the distriet hos made
1t necessery to restrict mining overatiors to 2 limited besis. The limited
size of the bre bedles has made 1t necessery to keep excloratior znd develop~
ment well ir advance of ore extraction to permlt comtinuous operation on a
limited scale. The near surfzce ore bodles have vroven, 1n the past, to bde
the richest. The mentle of overburden covering the minerallzed areas has
maede it necsscary to do consldersblz surfece trenchinz in order to locake
minerzlized zones. Trenching has always been conducted by hand methods.
Bulldozers would expe&ite and lessen the cost of surface »rosvecting. Surf;ce
explorziion should prove the existence of-ﬁore ore bodies in both the Jumbo

Pesk and Eegle Creek arseas,

The most favorable arezs in the district in whiech to grospect ars
along the contact between quartz monzonite and limestone. It is suggested
that oreference when vrospecting for lode or placer be given to localitles

containing these rocks.

Carbonate rocks such as limestone ere most affected by irtrusions
of mzgmz and have proven to be most favorabdle hosqracks for the formation
of metaliferous devosits. Minersligation usually follows closely elong the
contact betwsen the limestone and igneous rock , however sre bodies are
often formed in the limestone several hundred feet away from the contact.
Tzults that extend outward znd uowsrd from the intrusion serve as channel-

ways that conduet mineral-bearing solutions far from the intrusive mass.

Various contact metemor:hic effects are produced from magmes of
diifering com-osition. The most fevorable igneous rocks for the formation

of ore dezoelts of this tyvpe common to this district are quartz monzonite,

~17~



monzohtte, granodiorite, and cuartz diorite. Contect metemorvhic devosits
are seldom develoved from highly sllicle rocks guch as granlt and seldom

with basic rocks and never with ultra basic rocks.

Roof vendants znd apophysis are good localities for the coacen-
tration of ore bodles end such areas sre worthy of the prospectors and

miners strictest attention.

The most outatanding fezture of contact-metamorphic ard hydro-
thermel replacement deposits is the fact that ore bodies when emcountered
ere usuelly high grade but of limited extent. Wighout numerable working
fzeces the mining of such devposits is noi profitable unless conducted upon

a limited scale.

~18-



APPENDIX

Compressor house foundation Eazle Creek Prospect

Down Ezgle Cresk



Down Minnie Creek

Ruby Creek vlacer tailing & Nixon Mill

-2



Placer talling Hidden Creek below Biddle Gulch

Down Holmes Gulch, Hidden Creek in distance




ixon Mill, lower Ruby Creek & Nixon Fork in distence

on JunlAl (ml:'lb
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Stamp Datteries in Nixon Mill



Mespelt tailing
Nixon Mi1l

Mespelt talling
Nixon Mill



B.2. "Sob! Stone & John Strand



Winans Rosdhouse Medfra
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December 23, 1948

ASSAY SCREEK TEST

Zagle Oreek Prosvect, ¥ixon Fork District "Ore" from Dump

Material: Quart,, Calclte, Slderite, Limestone and some Horneblend
Some limonite and pyrite.

Weight of Samole: 7,021.5 grams

Asgsay of Sszmple: 0,47 ounces gold ver ton or $16.25 per ton,

Screen size Weight Grems Percent Asgay $
10 5,036 71.8 . 8.75
1= 344 4,9 11.20
20 354 5.1 9.10
28 268 3.8 16,10
35 201 2.9 15,086
48 168 2.4 10.50
-48 631 9.0 22,05

Panning shows the gold is free; a small amount of sulphides 1s present,

less than 5%,



May 2, 1952

EXCERPTS FROM PRELIMINARY REPCRT
NIXON FORK MINING DISTRICT, ALASKA, by

Bruce I. Thomas, Associate Pining Engineer
SUMFARY

f.Approximately 149 feet of adit and L2 feet of shaft ex~
pose & mineralized zone about 27 inches in width at tiae Bagle Creek
gold-lode prospect. Samples taken across the exposed face in the
adit, by an englneer of the Territorial Department of Mines, average
$60.83 a ton in gold. The undex;ground workings have not proven the
strike length of the mineralized body.

The geoclogy of the Eagle Creek gold-lode prospect is simi-
lar to the geology in the Jumbo Peak area of the Nixzon Fork District.
In the Jumbo Peak area mineralized zones occur:ing along the contact
between limestone and monzonite are classed as contaclt metamorphie
and hypothermal replacemsnt deposits. These deposits are composed
of high grade, irregular shaped, discontinucus ore bodies of limited
length, Irrespective of their size and form they have been mined
at a profit on a small scale for several years, Thes Eagle Creek
gold-lode prospect is a contact metamorphic depoaiﬁ and further
development work should prove that it too can be mined profitably
on & small scale. .

Preliminary examination and testing indicate the mineralized

2one to contain "free milling” gold. A good recovery should be ob-



tained by amalgamation methods,

Lode and placer mlning have been confined to the immediate
vicinity of Jumbo Peak in the Nixom Fork District. The discovery
of the Eagle Creek gold-lode prospect discloses the presence of a
gold bearing zone arproximately six miles from this center of min-
ing activity., It is very likely thut prospecting will reveal the
presence of otherlgold occurrences tbét are of equal distance or
farther from this localdty.

* * #* * # #* ¥ % * 3 # 3 % *

Detailed geologic studiss and well planned éxploration
and development preograms should reveal the presence of commercilal
ore bodies in exdsting loeds iines of the district. . Known placer
deposits are worthy of exploration with a view of expanding kmoun
paystregks. Bulldozers, diesel pumps and other modern machinery
used by fhe Alaska placer miner have mever been introduced inte
this district; it is entirely likely that their introduction would

be the dominant profit factor.
INTRODUC TION

During August 1948 Bruce I. Thomas, Associaia Mining
Bngineer, Territorial Department of Minesy; made a preliminary exam-
ination of a lode-gold prospect at Eagle Cresek in the Nixon Fork
District, Alaska (Figure 1.) This property is the result of a
recent discovery and the examination was conducted as part of the
Territordial Department of Mines program of giving technical assis-~

tance to prospectors and small-mine operators in Alaska,



¥ * 1t # # # +# * ¥ 4 #* 4
The Eagle Creek gold-lode prospect is located at the head
of Fagle Creek which is located in the southwest corner of the area
and is approximately 8 miles northwest of Medfra. (Figure 2). A
erude tractor tréil connects the prospect with the truck road at a
poimt approximately one mile north of -Medfra. This trail is well
defined and easily traversable on foot throughout the entire length;
about 3% miles follow along the old Nénana-McGrath winter road. 4
truck road could be constructed along thils route by staying along
the nhill slopes and on the ridges,
) ® # % #* 3 ¥ # # # * ¥

A small radio station is located at Eagle Creek and daily
communication is maintained with commercial stations at McGrath,
This is the only operating radio station in the district at the
present time,

Supplies and machinery are shipped from the states by
ocean steamer to Bethel thence up the Kuskokwim River by boat and
barge to Medfra. The cost of freight, including insurance, handling
charges and wharfage, én general merchandise shipped from Seattle
via this route to Medfra is approximately $120.00 a ton. Air
freight from Fairbanks to Medfra is 10¢ a pound and passenger fare
is 835.00 per person., A special air freight rate of 7¢ a pound
on large shipments from Anchorage to Medfra can be obtained., Diesel
01l and gasoline cost about l9%¢ and 25¢ a gallon, respectively,

at Petiel.



The Nixon For¥ District is located in the Mt. McKinley
Precinct and Recording District. The recording office is located
at YcCrath, which is approximately 30 miles west of Medfra.
* # * i * # » % * s* 2 #
The mineralized areas at the hcad of Eagle Creek and in
the vieinity of Jumbo Peak are covered with § to 6 feet of over=
burden. Thorough prospecting mquire:; the e:-ccavation of many
trenches and pits in these sectiéns.__
The climate is subarctic and is charuacterized by long
cold winters ard relatively short warm summers. Winter temperaiures
are ofttimes =60° to =70° F, and the summer temperatures ars as
high as 85° to 95° F. The precipitation in this region appears to
be slightly more than elsewhere in the adjacent regioms. During
the rainy season there is sufficient water for both large and small
. placer mining operations but during the dry season placer mining
practically stops entirely. There is sufficient water at Eagle Creek
for continuous operation of a small mill, 35 to 50 tons capacity,
both summer and winter. This mill could be constructed at the head
of the creek within 800 feet of the mineralized zons.
% # - 3 3% #* * # # # #* #* 3t
Placer mining on a small scale pradeeded the discovery
of the lode=gold prospect at the head of Eagle Creek. Mining was
done by hand methods-in the sarly 1920s. The presence of placer
gold stimmlated the search for its bedrock source as was the case
in the Jumbo Peak area. It was not until 1941, however, that the

presence of lcde gold deposits attracted any attention in this sec-
tion., A small amount of develdpment work has been done in recent

years.



% 1# # 1# 3t # % 3 * #* #* #

It iz estimated that‘the placer gold production in the
Eagle Creek area has amounted to Lut a few thousand dollars. There
has been no gold production from the lcde deposits in the area.

3 *e ® . * ® ¥ * * X * L4 *

EBEagle Creek Area

Placer claims at the head of Eagle'Creek are owned by B. A,
"Bob" Stone, Medfra, and J. E. Dunn, ¥cGrath.

Four lode claims, epproxim;£;ly 1,5C0 feet long by &CO
feet wide, the Eagle Head, Biy Bertha, Mistake and Damfina are owned
by B. A. "Bob® Stone, Medfra, and J. G. Bayless, Fairbanks, These
claims cover the Eagle Creek gold-lode prosﬁect.
% # 5 * #* % * * # * # ¥*

GQENERAL OEOLOGY

The country rock in the vicinity of :the mining and pros-
pecting areas consists of limestone, sandstone and shale. Two
main intrusive masses of quartz monzonite appear to have invaded
the sedimentary rocks of the areas namely in the vieinity of Jum=
bo Peak and Facle Creek to the southwest. In thess two localities
limestone is the predominant sedimentary rock, Mineralization ocecurs
iﬁ crystalline limestone near the contact of the quartz monzonite.
The intrusive mass at Jumbo Peak is roughly elliptieal in shape;
and 1s about five miles in length and two miles in width; at Eagle
Creek only a very small portion of the intrnusive mass has bsen out-
lined. The intrusive masses in both localities are probably the

roof pendants of a large granitic batholith that have been exposed

by erocaion.



¥ +* % +# % 3 3 5 3 #* 3 3#
The gold-bearing mineralized zone at the Eagle Creek
progpect is aporoxdmately 90 feet from the quartz wonzonite. Free
gold ocours with a small amount of py—ite, limonite, siderite, cal-
cite, and some quartz. No copper caronate or copper sulphide
minerals have been identified. Garnet, epidote, actinolite, chlor-
ite and sericite are alsc found in the mineralized zone. The con-
tact line here, as elsewhere in the district, has been modified by
crogs faulting., The abundance or iron oxides and iron carbonates
indicate that the processes of oxd.dation were active in the mineral-
ized 2zone. The high temperature minerals garnet, epidote and
tremolite are characteristic contact metamorpniec minerals and here
serve to classify this deposgit. No detailed studies have teen
made to verify the classification and no attempt has been made to
trace out the successlion in which the minerals have developed in
_the ore zone. Such studieg would serve to definitely establish
the type of deposit. The limestone along the contact has been
aitered by the quartz mongonite intrusion producing various silicious
phases whilch grade,K autward from the ignsous mass into pure white

cryatalline limestone. (Figure 3).
SAMPLING AND ASSAYS

Two channel sarples 4" wide and 3" deep were cut across
the true width of the mineralized zone in the face of the adit. The

entire samples were retained for assay.



Weighted value and tabulated results are shown in Table I.

Qrab samples were taken from material extracted from a

small trench at the bottom of the shaft and a large stodk pile

estimated to contain 20 tons of ore.

1isted in Table IT.

TABLE I,

The results of assays are

Samola No. Ounces Per Ton .¥alue Per Ton Width of Zone
Gold Silver
Stone 103 2,96 Trace $103.60 251
Stone 1Ok 0.72 Trace 25.20 30n
25" x 103,60 = 25%0,00
30rx 25,20 = 756,00
Gon 3306.00
3346.00 = 2 60.83
s
TABLE IT
Sample No. Ounces Per Ton _Value Per Ton Sample Location
i Gold Silver
Stone 101 1.20 Trace 842,00 From dump near
collar of shaft
Stone 102 0.3k Trace 11..90 Dump near small
trench
Stone 106 0.47 31.h5 Large stock pile

All assays were made by A. E. Glovar, Assayer Territorial

Department of Mines Assay O0ffice, College, Alaska.

"The present exposures do not pérmit estimate of ore reserves.

3 * » ki * *

b 3e 3%
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The principal development work at Eagle Crezk consists of

149 feet of adit and L2 feet of shaft.

The general direction of



the adit ic north; it advances towérd the downward projection of
the shaft. Ths entrance 13 at the contact between quartz mon-
zonite and limestone. The contact zone is followed for approximately
30 feset. The ground is loose and the adit is well timbered for this
distance. At this point the adit swings 22° east into altered lime-
stone; from here it i3 untimbered and stays in limestone throughout
the remaining distance, 119 feet, to the face. One large water
course and four faults are cross cut before the mineralized zome
is encountered at the.face. (Figure 3).

The shaft is reported to be L2 feet deep amd tof ollow
the mineralized zone throughout the entire depth. It was sunk at
the site of the original discovery. At the present time the shaft
is iced up and only a portion of the upper 15 feet is open to per=
mit partial inspectlon of the walls,

The adit was driven with the intemtion and sole purpose
of cutting into ore encountered 2t the bottom:of the shaft.

Several small surface. trenches have been dug near the
site of the original discovery. Some ore has been recovered from

float encountered in the overburden and near bedrock.
EQUIPMENT

Eagle Creek ’

Equipment at Eagle Creek gold-lode prosvects consists of:
1 small) gssoline powered 2-stage portable compressor, 1 small jack
hawmer, air hose, assorted btlacksmith tools, picks, shovels, wheel~
barrow and various small hand tools, T@ere is a limited amount of

air pipe and no mine rails or mine car.



% * 3 * 1 % 1 * * 38 3 #

The characteristic of the lode depositas in the district
hag made it necessary to restrict mining operations to a limited
basis, The limited size of the ore bodies has made it necessary
to keep exploration and development well in advance of  ore ex=
traction to permit continuous operation on a limited scale., The
near surface ore bodies have proven, in the past, to te the rich-
est. The mantle of overburden dovering the minaralized areas has
made 1t necessary to'do considerable. surface trenching in order to
locate mineralized sones. Trenching has always been gonducted by
hand. methods. Bulldozers would expedite and lessen the cost of
surface progpecting. Surface exploration should prove the existence
of more ore bodies in both the Jumbo Peak and Eagle Creek areas,

The most favorable areas in the district in which to
prospect are along the contact between quartz monzonite and lime=-
stone., It 1s suggested that preferénce when prospecting for lode
or placer be given to localitlies containing thease rocks.{

Carbonate rocks such as limestone are most affected by
intrusions of magma and have proven to be wost favorable host rocks
for the formetion of metaliferous deposits. Mineralization usually
follows closely along the contact between the limestone and igneous
rock, havever ore bodies are often formed in the lirmestone several
hundred feet away from the contact. Faults that extend outward and
upward fro= the intrusion serve as channelways that conduct mireral=-
bearing solutions far from the intrusive mass.

Various contact metamorphic effects are produced from

magmas of differing composition. The most favorable igneous rocks



for ths formation or ore deposits of this type common to this dis-
trict are quartz monzonite, granodiorite, and quartz diorite. Con-
tact metamorpnic deposits are seldom developed frem highly silicic
rocks such as granii and seldom with basid rocks and never with
ulira basic rocks,

Roef rendants and apophysis are gocd localities for t he
concentration of ore bodies and such a}eas are worthy; of the pros-
pectors and winers strictest attentiop.

The most outstanding feature of contact=-metamorphic and
hydrothermal replucement deposits is the fact that ore.bodies when
encountered are usually nigh grade dut of limited extent, Wth-

out numerable working faces the mining of such derosits is not

profitable unless conducted upon a limited scale.

ASSAY SCREEN TEST
Eagle Crzek Prospect, Nixon Fork District Qrev from Dum

Material: Quartz, Caleite, Siderite, Limostone and some Horne-
blend., Some limonite and pyrite.

Welght of Sample: 7,021.5 grams

Assay of Sample: O.L7 ounces gold per ton or $16.4S per ton.

Screen size Weight Grams Parcent Assay &
10 5,036 71.9 8.75
1k 3Ll _ o9 11.20
20 354 5.1 9416
28 268 3.8 16,10

35 201 2.9 15,05



(cont.)

Screen size Welght Grams Percent Assay
L8 ‘ 168 2.k 10,5C
" L8 ~ 631 9.0 22,05

Panning shows the gold is free; a small amount of sulphides is pre-

gent, less tcan 5%.
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