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Abstrect

Ptarmigan Creek is a snell, pon-zlacial streem thot drains the foothills
north of Mt., Hayes. Its upper valley is underlaln by soft sedimentary rocks
and is broad and open while below this the stream has cut a deep canyon into
nard granodlorite. This anomaly is e:plainable partly by differences in rock-
types, but it 1s beldeved that there are other contridbuting cauvses. They are:
loecal elevation of the granodiorite and dovmwarping of the roeks in the upper
valley -~ related to the main elevation of ithe Alaska Range - and the damming
of Ptamigan Creeck Ly large pglaciers, which once covered the lower hills to
helghts of at least 1,000 feet above the present valley floors.

In the vicinity of Ptamilgen Creek the oldest rocks are highly contorted
pre-Cambriam schists, overlain in the uper valey by early Tertiary coal-
bearing sediments and oy a thin covering of glaciofluvial deposits. Tertilary
deposits contalning coal veds are also exposed neer the mouth of Ptarmigan Creek,

Intruded into the schist, but probably younger than the Tertiary rocks,
is a large ness of granocdiorite. Along its south contact the granodiorite over-
lies the schist at a lov angle. Tt is belleved to heve been origlnally intruded
at a relatively low angle, although the position of the contact may have been
affected to game extent by subsequent overthrust faulting.

The granodlorite is cut by aplite dikes, by small stockworks of quartz
stringers containing molyvdenite, and by larger quartz veins containing araeno-
pyrite, pyrite, galena, and gold. They were ilntroduced in the order listed and
are believed to ve related to the late stages of the granodiorite intrusion,

The molybdenite deposits, which are well exposed along the wells of
Ptarmigan Creck Canyon, ere not sufficiently hipgh-grade to work at the present
time, One falrly larpe quartz vein was found that degervea additional prog-
pecting,

Introduction

A total of eight days, from May 19 - 26, 19%), was spent by the writer
end R. D. Ohrenschall in exemining and mapping the molybdenite deposits on
Ptermigan Creek in the Mt. Hayes District and in making a geologic reconnalgsance
of the surrounding region. Because the season was later than usual there was
still much snow at altitudes above 4000 feet and consequently most of the higher

ground could not be examined.



Previous Investigations

A reconnalssance of the northern flank of the Alaska Range, Ybetwecen the

Delta and the lenena Rilvers, was mede in 1910 by S. R. Capps} but Ftaymigan

Eabps, S. R., The Boanifleld Reglon: U.S. Geol. Survey Bull. 501, 1912

Creck vias probably not visited.

In 19%0 the molybdenum prospects on Ptarmigan Creek were oxamined and
sarpled by Ray J. Barber, of Falrbanks. Sampling data from Barber's report
were made avoilable by A. W. Conradt of Fairbanks, the owner of the prospects.
They are reproduced here in Table II,

Location and Accesaibility

The prospects occur in a deecp canyon of Ptarmigan Creek about two miles
above ita mouth (Fig. 1).

A landing field, lnown as Conradt Field, has beca built on a level bar
on the east side of Dry Delta Creek, just above the mouth of Ptarmlgan Creek.
Its dimensions are gbout 30 by 1200 feet and its elevation is about 2380
feet ebove sea level., Conradt Fleld is ebout 90 miles southeest of Feirbanks.
From the fleld a foot trall leads to the prospect.

Heavy freight could be brought in by tractor Quring the winter from the
Folrbanks - Valdez highway up the valley of Dry Delta Creek.

Mining Claims

A total of 19 lode clalms has been located by A. W. Conradt of Failrbanks,
in his own nsme and in the name of John HaJdukovich (flate I). In eddition,
Conradt and Hajdukovich have located six 4O0-acre association placer clalms
on Ptarmigen Creeck below the canyon,

Topography
Mt. Hayes, the highest peak in ths district, hes an altitude of 13,7h0

feet, while Dry Delta Creek, only 15 miles awny, 1s a little over 2,000 feet
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above sea level., The maxXimum relief of the district is therefore over 11,000
feet. The relief of the locallty dramediately adjaceant to the canyon of Ptarmigan
Creek is, however, only about 1,200 feet, since the altitude of Molybdenum Ridge,
the highest point overlooking the canyon, 1s about 3,950 feet, while that of the
creek just velow 1s 2,700 feet.

Geonmorphology

A striking Teature of Ptarmigan Creek is the abrupt change from g broad,
open velley in its upper course to a narrow, deep canyon in its middle course.
Slmilar anomalous conditions have been observed in other valleys that drain the
Horth slope of the Alasks Range. Since the open portionsAof these valleys
invariaoly occupy basin-like areas‘underlain by sof't rocks, while the canyons
are cut through hard rocks, the wost obvious explanation is that this condition
is the result of differential erosioa. In Phtarmigen Creck the upper valley is
underlaln by soft, easlly eroded sandstone, while the canyon has been cut into hard
granodiorite. On emerging fram the canyon the creek creses the wide glaclated
valley of Dry Delta Creck, where it has deposited an inconspicuous slluvial fan.

Elevation of the granodiorite in the middle wvelley and downwarping of the
sediments in the upper valley are also belleved to have been contributing factors
to the anomalous conditions in Ptarmigan Creek valley. These local changes in
base level, probably contemporancous to the maln elevation of the Alaska Range,
have resulted in the rejuvenation of the stream in its middle course.

An addiltional factor in the formation of the canyon is believed to have
been the blocking of Ptarmigan Creek Ly large glaclers in Hayes and Dry Delta
Creeks, vhich forced it to seek a new outlet. At the height of the last glacial
period the glaclers in the Mt. Hayes District were much more exteansive than now.
Bvldence of thils 18 found in moraines and lakes of glacial origin in the broad

ridge vetween Ptarmigan and Hayea Creecks, at heights at least 1,000 feet above
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the present streems, Instead of forming several separate valley glaclers, as at
present, the ice on emerging fram the high mounteins combined in a single sheet
that filled Hayes and Ptarmigen Creek valleys and spread over the high gfonnd
between the two valleys. This 1lce sheet was coextensive with & similar sheet
to the east, formed by the emergence of the Dry Delta glacier from the high
mountains .,

As the lce retreated the high ground between the two creeks was left bare,
vhile the maln glaclers still filled the valleys and extended meny miles pest
thelr present fronts. Since Ptarmigen Creek does not head into the high Alaska
Range, it contained only the overflow ilce from the main Mt. Hayes pglocier and
consequently 1ts jupper valley became ice-free comparatively early. Normal drain-
age was thus resumed in the upper creek vhile the lower part wes still dammed by
the glaciers in Hayes and Dry Delta Creeks. Dreainage in other directions was
obstructed by high ridges, so that at one stage during the regression of the ice,
upper Ptammigan Creek must have contalned a sizeable lake. This lake was probsbly
short-lived, for wbhen the glacier in Dry Delta Creek retreated to socmewhere near
the present mouth of Ptarmigen Creek s;fficiently low ground was uncovered to
eneble the present drainage to establish itself by cutting a canyon through the
thin covering of morainal material and into the hard grankdlorite. Because the
initial gradient was steep, Ptarmigan Creek Cenyon was cut in a relatively short
time. Apparently the pre-glacial creek flowed almost east into Heyes Creek
Instead of scutheast into Dry Delta Creek. Its valley is £illed by glacial material.

Water Supply

During the latter part of May the water was at near-flood level in Ptarmigan
Creek, because most of the snow melts at this time, Since the creek has a small

drainsge aree 1t probably carries little water later in the summer and is probably
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dry in winter. No glaciers drain into it, consequently the water is usually
clear.
Just above the canyon the grede of Ptarnigan Creek is less than three percent.
In the cenyon the creek drops 270 feet in about 6,000 feet; the average grade is,
therefore about 4-1/2 percent. Below the canyon the grade again decreases to slightly
legs then three percent.

Timber

Good~-sized spruce, sufficient for mining purposes, grows in the valley of
Dry Delta Creek, within two miles of the prospects. Smaller spruce, some of it
a foot in diameter, 1s found in the canyon et altitudes up to 3,000 feet. ‘This
growth is suffilcient to supply fuel and timber neceded in prospecting.

Geologmy
Character and Dlestribution of Rocks

Schists that ere correlsted by Cappsl with the pre-Cambrian Birch Creek Schist

Capps, S. R., op.cit

are the oldest rocks in the region (Fig., i1). In the Ptarmigen Creek area they ave
probably overlain unconformebly hy poorly consolidated sandstones and related rocks
of early Tertiary age, although the relations are obscured by glacial deposits,
These deposits, partly modified by later stream actlon, cover much of the area.
Intruded into the schist, but probably younger than the Tertlary sediments, is a
‘large mass of granodiorite. Numerous smeller intrusions of granodiorite and
related rocks are also found in the vienlty. Thelr age cannot be determined from
local relmtionships, but according to evidence from other parts of the Alaska
Range, they we}e intruded during the Mesozolc era.

Birch Creek Schist

In the viecinity of Ptarmmipgen Creek, Birch Creek Schist occurs only in a

" parrow wedge at the upper end of the canyon. (Plate I). Here it is highly
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contorted, gray quartzite and quartz-mica schist. Near the contact with the
gfanodiorite the schist has been considersbly silicified. This is wainly caused
by the introduction of numerous quartz veinlets, rather than by contact meta-
morphism. In No. 2 Tunnel, near a fault contact with the granodiorite, the schist
contains, in addition to the quartz, minute veinlets of pyrite that £il1l joints
crossing the schistosity and are also parallel to it. Most of the quartz, vhich
is older than the pyrite and is spparently unmineralized, is parallel to the
schistoslty.

Tertiary Rocks

Soft sandstonea, conglamerates and clays of early Tertlary age are exposed in
a bluff on the east bank of Dry Delta Creek at the mouth of Ptarmigan Creek (Fig. 1).
This bluff was inaccessible because of high water, but two beds of lignitic coal,
each said to be over 10 feet thick, are visible from across the creek. Although
no outerops were seen, float consisting of coal and soft sandstone indicates that
Tertiary coal-bearing beds underlie a good pert of the wide upper valley ﬁf
Ptarmigen Creek. Because of the cover of glacial deposits the relationship of
the Tertiary rocks to older formaetions could not be determined, but it 1s probable
that they directly overlie Birch Creek schist.

Quaternary Deposits
" Glactial deposits cover the upper valley of Ptaxrmigen Creek as well as most
of the broad ridge between Ptarmigen and Heayes Creeks, They are generally thin
and inconsplcuous, since they were deposited by a ;elatively inactive part of
the Mt, Hayes glacier system. On the rildge between Ptarmigan and Hayes Creeks
they have been modified by water action.

Following the rvetreat of the ilce, a new drainege pattern was superimposed
on the glaclal deposits of Ptarmigan Creek Valley. The new valleys were répidly

cut through the unconsolidated gravels and into the underlying formations.



-7 -

Stream gravel deposited in Ptarmigaen Creek consists partly of reworked glacial
deposits, but also to a large extent of material eroded and deposited since the
retreat of the ice. In the valley of Dry Delta Creek, on the other hand, the
gravel deposlts are mainly re-sorted glacial materlal.

Cranodiorite

In the canyon of Ptarmigan Creek the intrusive rock is a medium-gralned
equigranular granodiorite. On fresh fractures its color 1s light gray, but on
exposed surfaces the rock weathers brown. The essential minerals are:. <feldspars,
quertz, brown bilotite and green hornblende, listed in the order of their abundance.
Minor amounts of magnetite, apatite, and zircon are also present. The feldspars
are predominantly zoned plagloclases, verying between albite and andesina, with a
mean camposition close to o%iigoclase. A small proportlon of orthoclase was present
in most of the specimens studied. In some places, however, pink orthoclase feld-
spar was relatively abundant; here the rock should be termed a biotite granite.

An aplite dike 20 feet thick cuts the grancdiorite on the GQuail Claim
(Plste I). This rock consits of equal parts of quartz and orthoclase with a
very small smount of magnetite. It is doubtless a late differentiate of the
main intrusion. Quartz etringers contalning molybdenite cut the dike,

Structure

The long end complex structural history preceding the intrusion of grano-
dilorite has no direct bearing on the mineralization and willrot be ddacuassed
here. Subsequent to the Intrusion, aplite dikes and small stockworks of moly-
bdenm-~bearing quartz veins filled tension Joints and gash fractures in the
aranodiorite, There hass been little faulting along these fractures, elther
before or after mineralization. Several true fissure veins were also observed.
They carry arsenopyrite and gold end are apparently later than the molybdenite

“veins. Most of the veins strike northwest and dip nearly vertically (Plate I).
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Consideradble faulting, most of it later than the minerelization, 1ls assoclated
wilth the schigt-granodiocrite contact on Ptarmigan Creck. The contact dips north-
east, or downstream, at an averayge angle of about 20 degrees; and the granodiorite
overrides the achist. For this reason the schist 1s exposed as a narrow vedge
in the bottam of the canyon, while the granodiorite forms the walls ol the canyon
and. towers hundreds of feet above the schist. Near No. 2 Tunnel the schist
porrows and finally pasaes under the granodiorite. The contact is for the most
part covered by slide rock, but vhere exposed it 1s quite irregular.

Thrust fauwlbing from the northeast forced the grancdlorite over the schist,
out it connot be stated definitely whether the nearly flat attitude of the con-
tact was determined primarily by thrust Faulting, or whether the granodiorite
vas originally intruded at a low angle, From evidence on hand, however, it
appears likely that the thrust fauwlting mey have been relatively smell-sceale,

end that the rock was intruded at a low engle,

MNo. 2 Tunnel follows a low-angle feult where the granodiorite has been thrust
over the pchist (Flg. 2). Here a nearly verticael normel fault preceded the
thrust fault, but both faults are leter than the molybdenite veins. Hegh up
on the Qual Claim is a wide fault zone that contains numerouas barren, glassy
guartz stringers; these are obviously later than the fault. However, since this
fault displaces a gold-quartz vein, 1t 1s considered to bte later than the mineral -
ized velns.

in addition to thrust faulting, normal faulting was observed in both the
schist and granodiorite oan the northwest slde of the creek., Much of 1t is
parallel to the contact, but the scarcity of good exposures prevented detalled
observations. Neer the contact the schist strikes generally east-west, or

parallel to the contact, and dips steeply north.



Ore Deposits

The molybdenite occurs in numerous white to glassy gquartz stringers, in the
granodiorite., It 1s found In thin flakes, usually along the walls of the veins. In
same places the veins, which are seflom over a farinches thick, are sufficiently
nurerous to constitute small stockworks. Most of these are shown on Plate I. No
high-pgrade ore was seen,

Except for a few scattered cubes of pyrite, molybdenite is the only primary ore
mineral found in these stringers. Small emounts of powellite, e calcium molybdate
derived from the oxidation of the molybdenite, occur along the walls and on exposed
parta of the veins.

The areet distribution of prospects would eppear to indicate that the molybdenite
occurs In a zone running approximately parellel +to the creek. However, it is more
likely that the positlions of the prospects simply coincide with the excellent exposures
in Ptarmigen Creek canyon, Prospects are probebly Jjust as likely to exist away fram
the canyon, but becouse of the presence of overburden they are less likely to be
discovered, .

Several small veins were found whilch contalned pyrite as the only sulfide mineral.
These occur in Joints similar to those conteining the molybdenlte veins., One of them,
near No. 3 Tunnel, assayed a trace of molybdenum end $2.10 per ton in gold.

Veing that represent a mineralization distinet from the molybdenite also are
found in the granodiorite. On the Qual Claim, neariy 1,000 feet above the creek,
is a large gold-bearing vein that contailns arsenopyrite, pyrite and galens in soft
lron-stained quartz. A similar but smalier vein was followed by the Glllespie Tunnel.

It 18 believed that these veins are later than the molybdenite veins, since above
No. 2 Tunnel a stockwork of molybdenite veilns 1s cut by 2 badly weathered, iron.
stained vein that is probably similar to the arsenopyrite veins. The molybdenite

veins are in turn younger than the aplite dikes, since the dlke on the Ptarmigan
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Claim contains several of these veins. All of the veins, as well as the dikes,
are gpparently related to e late stage of the intrusion of granmodiorite.
Chalcopyrite and cinnabar have been reported to occur in the canyon of FPtarmi-
gan Creek, but these minerals were not observed by the wrilter. Chemical tests
made on panned concentrates of vein material showed that only winute traces of
copper are assoclated with the sulfide minerala.

Mining Development

In addition to swurface prospecting consilsting of a nurer of pits and trenches,
four adite have been run into the sidea of the canyon. Starting at the downstream
end of the claims they are: Conradt No. 1 Tunnel, Gillesple Tunnel, Conradt No. 3
Tunnel and Conradt No. 2 Tunnel (Plate I). '

The portal of Conredt No. )L Tunnel is at the foot of the right liwnilt slope,
only a few feet above the ereeck. The tunnel is said to be 3% feet long. It is
timbered for 24 feet; the rest wascaved and inacceasible. Several quartz stringers
carrying small amounts of molybdenite were seen in the roof.

Gillespie Tunnel was driven in the steep right limit sidehill, about 150 feet
above the creek. It is aaid to be 3% feet long, but only the Pirst 1L feet is
timbered; the remailnder was inaxessible. The tunnel follows a smell quartz vein
carrying arsenopyrite and some pyrite.

Conradt No. 3 Tunnel is on the left limit of the creek,_about 15 feet above
the water. It 3is 24 feet long and the first 12 feet iz timbered. The tunnel
follows seweral quzrtz stringers carrying molybdenum and pyrite that occur in
Joints and smell faults in very hard granodiorite.

Conradt No. 2 Tunuel ia the last tunnel upstream., It is on the left limit,
about 20 feet above the creek. The length of the tunnel is 106 feet, of which the
first 70 feet is timbered (Fig. 2). The tunnel is driven partly along & nearly

£lat fault and crosses hard_quartzite schist, deccmposed granodiorite and fault
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breccia. In the grancdiorite are numerous guartz stringers contailning molybdenite.

The camp consists of two log cabins on the Home Claim at the lower end of the
canyon. They are about 20 years old, but corrugated lron roofs were added several
years ago and the cabins are stilll serviceable and camfortable. A nearby shed
contains a forge for sherpening hand steel.

Sanpling

A total of 19 semples was teken from the various molybdenum and gold prospects.
Excepting two vilcked molybdenite semples, all of the samples were taken from channels

cut across mineable widths. The results are shown in Table I.

TABLE T*

Sample Molybdenite Gold Silver

Number Location Percent Ounces per Ton Remarks

1l No. 2 Tunnel, cut from 32' to Trace Trace Trace Crofses many quartsz
43" from portal stringers

2 No. 2 Tunnel, cut from 43' to Trace Trace Nil Crosses many quartz
55¢ from portal stringers

3 No. 2 Tuanel, cut fram 55' to
65' from portal Nil 0.0k Nil

L No. 2 Tunnel 0.17 N1l Nil Semple by A. W. Conradt

5 No. 2 Tunnel, 90' fram 0.15 Nil Nil " " !
Portal

6 No. 2 Tunnel, at face, 106! Trace N1l  Nil . " "
from Portal

T
Dump, No. 2 Tunnel 3.35 Trace Trace Plcked high-grade

8 Ptarmigen Claim; 6' N of Trace Trace Nil 12! channel across
Discovery nany quartz stringers

9 Ptarmigan Claim; 6' SW of Trace Trace Nil 10' chaunnel across
Digcovery many quartz stringers

10 Ptarmigan Claim; 30! SW of Trace Trace Trace 2' Wide iron-stained

Discovery aone
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TABLE I1(Concluded)

Sample MolMobdenite Gold Silver
Number Location Percent Ounces per Ton Remarks
11 No. 3 Tunnel, at face Tpace Nil Nil Channel gcross
several guartz
stringers.
12 Face of cliff, 20' N of Trace 0.06 Nil Small vein con-
No. 3 Portal taining pyrite
13 Dunmp at No. 3 Tunnel 0.33 Trace Nil Picked high-grade
14 Pit on Dove Claim, . Trace Trace Trace Quartz Tloat
opposite No. 3 Tunnel
15 Hillside 300' upstreem ——-- Trace Trace Channel across
fraom Io. 3 Tunnel several guartz
stringers.
16 Quail Claim, near - Trace Nil S half of 3!
Discovery vertical wvein.
17 Quail Claim, near ——— 0.02 Ni1 N half of 3
Discaovery ' vertical veiln
18 Quail claim, on ridge Trace Trace Trace Sample by
above Digcovery ~ A, W. Conradt
19 Quail Claim at Trace 0.13 Trace Sample by
Discovery A. W, Conradt

T Analyses were made by A. E. Giover, Territorial Assayer, College, Alaska

The results of sampling by Ray J. B_ar'ber in June, 1940 were made available

by A. W. Conradt. They are reiﬁdueéiin Table II because some of the proapects

thet were open in 1940 were inaccessible the following year. The first five

samples in Table II were taken fraom small veins and do not represent velues

across

mineable wldths.
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TARLE ITT
Sample Molybdenite ' Gold
Numbeyx Location Percent Qunces per Ton Remarks
B-1 Mo. 1 Tunnel, 22! T_.ace Trace From 3-1/2"
Lrom Porte.l Quartz vein
i
B-2 No. 1 Tuanel, in 0.26 0.03 From 5' width
stape 10' above B-1 of same veln as
B-1
B-3 Cliff on Robin Claim, 1.43 0.29 From l-l/2" qiartz
450! above creek veln
B-6 Cliff on Pintail Claim 0.67 Trace From 1" quartz
300' gbove creek . vein
B-8 Open cut onfirouse 0.63 Trace 3"=5" quartz
Claim, 30' above vein
Creek
B-4 No. 2 Tunnel, cut from Trace Trace Crosses 20
b2t to 68.5' from portal Mo-bearing stringer:
Campare with Nos.
1.3, Table I.
B~9 Seme as B-8 Trace Trace 5% channel across
6-8 stringers with
rock partings
B-~10 Open cut on Grouse Claim Trece Trace 10' channel;
90! upstream and 25' above includes 8 quartz
B-8 ' stringers, up to
b wide
B-5 Face of Gillespile Tunnel Trace 0.06 Smell quartz vein
B-7 2 Pits on Dove Claim, T ace 0.0k Float, no ore in
30t and 50! above creek place

I Analyses were made by A. B. Glover, Territorial Assayer, college, Aleska

Conclusions

According to analyses made on a reasonably camplete group of semples, no work-
able deposits of molybdenite are expoged. Picked samples from small stringers con-
tain as much as several percent molybdenite, but none of those taken across mineable
widths contains more than 0.2 percent molybd.enite. Under favorable conditions, the

cost of mining, concentrating and shipping would be about $15 per ton of ore mined.
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This would require a sizeable deposit contalning at least 2 percent molybdenite.

The best prospects are found in and above No. 2 Tunnel, where there are
a large number of molybdenilte-bearing quartz stringers in decomposed granodiorite.
Even here, however, the molybdenite content is very low. In addition, no ore may
be anticipeted at greater depths, since the veins are cut off by a low-angle fault.

Although its gold content was low where sampled, the quartz veln near
| Discovery on the Quail Claim is relatively large and deserves additional surface
prospecting.

Much underground prospecting might have been avolded by a preliminary
geologlcal examingtion. Many hundreds of feetl of molybdenite-bearing quartz
stringers are exposed on the canyon walls, where they may be better examined then
in the tunnels. At no place was high-grade ore seen. With the possible exception of
the prospect at No. 2 Tunnel, where the stringers are mt ly covered with slide and
cannot be fully observed, there are no apperent reasons for anticbating higher
values underground than on the surface.
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