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INVESTIGATIONS IN ALASKA RAILROAD BELT, 1931

FOREWORD A g
bl uf

R "E}/

By Puiuie S. Smite

To help the mining industry of Alaska and to assist in the develop-
ment of the mineral resources of the Territory have been the prime
motives of the Geological Survey’s investigations in Alaska during
the past 35 years, in which nearly one half of the Territory has been
covered by its reconnaissance and exploratory surveys. It was
natural, therefore, that the Alaska Railroad, when it undertook inten-
sive consideration of the problem of finding tonnage that would
increase its revenues, should look to the Geological Survey to supply
technical information as to the known mineral deposits along its
route and to indicate what might be done to stimulate a larger
production of minerals and induce further mining developments and
prospecting that would utilize its service. Realization of the need for
this information had long been felt by the officials responsible for the
operation of the Alaska Railroad, and the need had been partly
supplied by the Geological Survey, but funds to carry through an
extensive inquiry of this sort had not been available until 1930,
when a special committee of the Senate, composed of Senators Howell,
Kendrick, and Thomas, visited Alaska, studied some of the railroad’s
problems, and successfully urged Congress to grant it $250,000 for
investigations of this kind.

On the invitation of the Alaska Railroad the Geological Survey
prepared various plans and estimates for the investigations that
appeared to be most likely to contribute the desired information as to
the mineral resources. Selection of the problems to be attacked
proved difficult, because the choice necessarily was hedged about with
many practical restrictions. For instance, each project recommended
must give promise of disclosing valuable deposits—a requirement
that was impossible to satisfy fully in advance, as it involved prophecy
as to the unknown and undeveloped resources. Then, too, it was
desirable that the search should be directed mainly toward disclosing
deposits which if found would attract private enterprises to under-
take their development in the near future. Finally, some of the
deposits that might be worked profitably did not appear likely to
afford much tonnage to be hauled by the railroad. Under these
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VI INVESTIGATIONS IN ALASKA RAILROAD BELT, 1931

limitations it should be evident tliat the projects that could be recom-
mended as worth undertaking with the funds available by no means
exhausted the mineral investigations that otherwise would be well
justified. In a large sense, all of Alaska may properly be regarded as
indirectly contributory to the welfare of the railroad, but even in
that part of Alaska contiguous to its tracks there are large stretches
of country that are entirely unexplored and large areas that have had
only the most cursory examination. Although areas of this sort
might well repay investigation, they were excluded from the list of
projects recommended because they were not known to contain
mineral deposits of value, and it therefore seemed better to make the
selection from other areas that had been proved to hold promise.
Furthermore, several areas within the railroad zone were excluded
because their value was believed to lie mostly in their prospective
placers, which would not yield much outgoing tonnage; others because
their lodes carried mainly base metals, for which development and
the recovery of their metallic content in a readily salable condition
were relatively expensive; and still others because their resources
consisted mainly of granite, building stone, or some other product
for which at present there is only a small local demand.

After careful consideration ten projects were selected, and the
funds required for undertaking them were made available. The
projects that were selected involved the examination of two areas
principally valuable for their coal (Anthracite Ridge and Moose
Creek), five areas likely to be principally valuable for gold (Fair-
banks, Willow Creek, Girdwood, Moose Pass, and Valdez Creek),
and three areas whose lodes consisted mainly of mixed sulphides (the
Eureka area in the Kantishna district, Mount Eielson, formerly
known as Copper Mountain, and the head of West Fork of Chulitna
River). The general position of these different areas is indicated on
the accompanying diagram (fig. 1). A general study of the non-
metalliferous resources of the entire region traversed by the railroad
was included in the projects to be undertaken, but the results obtained
were not such as to permit adequate determination of their extent at
this time. '

Examinations were made in the field in each of the selected areas,
all the known prospects and mines being critically examined and
sampled so far as time and other conditions permitted. The records
thus obtained, together with all other information bearing on the
problems, were then subjected to further study in the laboratory and
office, in the course of which other Geological Survey specialists whose
knowledge and experience could be of assistance were freely consulted.
The outcome of all these lines of analysis has been the reports which
make up this volume. Although each chapter is presented as embody-
ing the latest and most authoritative information available regarding
the districts and properties described up to the time field work in them
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FIGURE 1.—Index map showing areas investigated in Alaska Railroad belt, 1031:
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A, Anthracite Ridge

B, Fairbanks; C, Willow Creek; D, Mount Eielson; E, West Fork of Chulitna River; F, Eureka and
vicinity; G, Girdwood; H, Valdez Creek; I, Moose Pass and Hope



VIII INVESTIGATIONS IN ALASKA RAILROAD BELT, 1931

was finished, the authors make no claim that all the results they have
presented are to be regarded as final nor as solving all the problems
that have arisen. Actually none of the mines have been developed
to such an extent as to furnish all of the evidence desired to solve the
problems involved. At none of the properties is any considerable
quantity of ore actually “blocked out’’ in the engineering sense of
that term, so that instead of specific measurements as to the quantity
and grade of ore the different camps will yield, the Survey geologists
and engineers have necessarily had to make numerous assumptions
and be content with estimates and generalizations as to the potential
resources. Furthermore, the work was planned so as not to invade
the proper field of the private mining engineer in the valuation of
individual properties, but rather to occupy the open field of considering
the districts as a whole. .

In two of the districts, Anthracite Ridge and Moose Creek, whose
value lay in their prospective coal resources, the examinations that
could be made by ordinary geologic means were not adequate to arrive
at a final judgment of the resources of the area but pointed to the
desirability of further tests by drilling. As a consequence additional
exploration of these districts by means of diamond drilling was
authorized, and this work was undertaken in the season of 1932. The
results of these tests were not available at the time the manuscripts
of the other reports were completed, and rather than delay their
publication until the later reports could be finished and incorporated
in the volume these reports have been omitted here and will be
published later elsewhere.

This is not the place to summarize the detailed findings of the
geologists as to the merits of the different districts, as those findings
are explained in detail and summarized in the respective chapters.
Suffice it to say here that on the whole the principal purpose of the
investigations was carried through satisfactorily and that while the
studies in some of the districts indicate that they hold little promise
of extensive mineral development in the near future, others appear to
encourage development under existing conditions, and still others
seem to be worth development when some of the existing factors such
as transportation or price of base metals are improved. That condi-
tions which are now temporarily retarding the development of some
of the deposits will become more favorable cannot be doubted. The
entire region is becoming more accessible each year, and as a result
costs are being lowered and experience is being gained as to the habit
of the various types of deposits, so that the conclusions expressed in
this volume as to the resources of the different districts should be
reviewed from time to timein the light of the then current conditions.



THE WILLOW CREEK GOLD LODE DISTRICT, ALASKA

By James C. Ray

ABSTRACT

The gold quartz veins of the Willow Creek district belong to the type of
ore deposits that may be expected to continue downward for several thousand
feet below the present surface. The veins occur in an essentially homogeneous
quartz diorite intrusive mass, batholithic in form; therefore, the composition
of the wall rock plays practically no significant part in the distribution of
gold within the veins. The veins were formed partly as fissure fillings and
partly by replacement of the wall rock along fractures and of fragments of
wall rock caught between the fracture walls. Structurally the deposits are
essentially composite lodes, although quartz lenses of considerable size have
also been formed. Neither the maximum thickness of any one lode nor that
of the mineralized zone appears to have been adequately determined in the
mines of the district, because of lack of thorough crosscutting. Some of the
lodes, as at the Fern mine, are known tc be at least 24 feet thick, and quartz
lenses as much as 14 feet thick have been mined in the War Baby, Gold
Bullion, Lucky Shot, and Gold Cord mines.

There has been an apparent tendency for the ore shoots to form at and near
the branching of major fractures within the mineralized zone. The principal
mineralized zone, in which seven productive mines have been developed, has
been proved to be at least 8 miles long. The ore extracted in the several
mines has averaged from $25 to the ton in the Fern mine, at the northeast end
of the proved zone, to $50 to the ton in the Lucky Shot, at the southwest end
of the zone.

Numerous faults cut the veins into segments that are as much as 1,200 feet
long. In the fault between the Lucky Shot and War Baby mines the horizontal
displacement is about 600 feet along the strike of the fault.

Postmineral movements in the general plane of the lodes have developed
slickensided walls which are not always the limiting boundaries of the ore,
and lack of crosscutting during the course of exploration has undoubtedly left
behind unsuspected valuable ore bodies.

The principal ore minerals are quartz, pyrite, arsenopyrite, tetrahedrite,
galena, and native gold. Gold tellurides have been reliably reported to occur,
but their presence was not detected in specimens studied by the writer. The
gold was the last metallic mineral to be deposited. It occurs as isolated graing
in the quartz and is associated with tetrahedrite and galena. The tetrahedrite,
galena, and gold replace earlier sulphides, such as pyrite, sphalerite, and chal-
copyrite, and are associated with a late microcrystalline quartz, which cements
the earlier massive quartz and at many places forms the well-known ribbon
structure.

165



166 INVESTIGATIONS IN ALASKA RAILROAD BELT, 1931

Wall-rock alteration consists of chloritization, pyritization, sericitization, and
ankeritization. The minerals accompanying the altered wall-rock and those in
the ore are remarkably similar to those of the famous Mother Lode and Grass
Valley districts in California. A further similarity to the Grass Valley veins is
the irregular pinching and swelling of the lode and the irregular distribution
of ore shoots. In Grass Valley barren zones were encountered, some of which
persisted for as much as 800 feet down the dip of the veins, yet exploration has
resulted in profitable mining down to 7,000 feet on the dip. Within this great
distance there is no apparent change in the type of minerals that were deposited
from the heated solutions, and similar conditions are expected to prevail also
in the Willow Creek district.

The outlook for the future of the Willow Creek district is therefore promising,
for it is believed that ores of the type and tenor so far mined should persist to
depths far below any that have so far been reached. There is also a likelihood
that many other valuable veins still remain to be discovered.

INTRODUCTION

Though the outgoing tonnage from a gold district is necessarily
small, there is a considerable quantity of ingoing freight to an active
gold camp, such as mining machinery and mine supplies, fuel, build-
ing materials, and a never-ending flow of provisions. The trans-
portation of persons to and from operating mines also furnishes
considerable revenue to a railroad, and the stimulation of local
agricultural activity consequent upon furnishing the camp with such
supplies as can be grown locally adds to this revenue. As a result of
the present low prices for the base metals, search for deposits contain-
ing them is not likely to lead to successful development. However,
interest in the search for gold lodes has beenstimulated, and it is
believed that the possible development of such lodes in the vicinity of
- the Alaska Railroad may materially increase the tonnage handled.
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The writer has drawn freely upon earlier publications on the
Willow Creek district in order that this report may present a com-
plete general picture. Further details, especially those concerning
the general geology and other subjects not closely related to the min-
eral occurrences, will be found in the reports listed below, partic-
ularly Bulletin 607.

Becker, G. F., Reconnaissance of the gold fields of southern Alaska, with
some notes on general geology: U.S. Geol. Survey Eighteenth Ann. Rept., pt. 3,
pp. 1-86, 1898. . :

Eldridge, G. H., A reconnaissance in the Sushitna Basin and adjacent territory,
Alaska, in 1898: U.S. Geol. Survey Twentieth Ann. Rept., pt. 7, pp. 1-29, 1900.

Mendenhall, W. C., A reconnaissance from Resurrection Bay to Tanana
River, Alaska, in 1898: U.S. Geol. Survey Twentieth Ann. Rept., pt. 7, pp.
265-340, 1900.

Paige, Sidney, and Knopf, Adolph, Geologic reconnaissance in the Matanuska
and Talkeetna Basins, Alaska: U.S. Geol. Survey Bull. 327, 71 pp., 1907.

Katz, F. J., A reconnaissance of the Willow Creek gold region:- U.S. Geol. Sur-
vey Bull. 480, pp. 139-152, 1911.

Capps, S. R., The Willow Creek district, Alaska: U.S. Geol. Survey Bull, 607,
86 pp., 1915.

Capps, S. R., Gold mining in the Willow Creek district, Alaska: U.S. Geol.
Survey Bull. 642, pp. 195-200, 1916.

Capps, S. R, Gold lode mining in the Willow Creek district, Alaska: U.S.
Geol. Survey -Bull. 692, pp. 177-186, 1919.

Chapin, Theodore, Lode developments in the Willow Creek district, Alaska:
U.S. Geol. Survey Bull. 712, pp. 169-176, 1920.

Chapin, Theodore, Lode developments in the Willow Creek district, Alaska:
U.S. Geol. Survey Bull, 714, pp. 201-206, 1921.

Capps, S. R., Geology and mineral resources of the region traversed by the
Alaska Railroad: U.S. Geol. Survey Bull. 755, pp. 73-150, 1924,

LOCATION AND AREA

The Willow Creek district is in the southwestern part of the
Talkeetna Mountains, south-central Alaska, about 20 miles north of
Knik Arm, a northeastward extension of Cook Inlet. It is easily
accessible by automobile road from Wasilla, a small town on the
Alaska Railroad about 40 miles north of Anchorage. The district
is about 16 miles long from east to west, 6 to 8 miles wide, and
includes an area of about 112 square miles. It extends approx-
imately from latitude 61°40” to 61°50” and from longitude 149°5”
to 149°30°.
' EARLY EXPLORATIONS

So far as known the English navigator Cook was the first to chart
the shores of Cook Inlet, in the year 1778. The Susitna Basin, how-
ever, was not explored until 1834, when the Russian Vassili Malakoff
ascended the river. The discovery of gold on Turnagain Arm in
1888 led to further exploration of the Susitna and Matanuska Basins.
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In 1895 G. F. Becker* visited several localities on Cook Inlet and
studied the geology and mineral resources. The discovery of gold
in the Klondike region in 1898 stimulated interest, and systematic
surveys were begun. In 1898 G. H. Eldridge 2 and Robert Muldrow,
of the United States Geological Survey, made a reconnaissance of
the Susitna River and the head of the Nenana River. In the same
year W. C. Mendenhall,® cooperating with a War Department expe-
dition in charge of Capt. ¥. W. Glenn, ascended the Matanuska
River to its head and crossed the broad basin to the northeast as far
as the Delta River.

Not until 1906 was any extensive knowledge of the geology of"
the southwestern part of the Talkeetna Mountains gained. In that
year T. G. Gerdine and R. H. Sargent carried a topographic recon-
naissance survey around the Talkeetna Mountains, and Sidney Paige
and Adolph Knopf ¢ mapped the geology of the area surveyed. This
work revealed the intrusive and probable batholithic character of
" the quartz diorite massif that comprises the greater part of the
Talkeetna Mountains. During the same summer Paige spent a few
days in the Willow Creek district and classified the rocks into the
three main groups which are still recognized. In 1910 F. J. Katz®
and Theodore Chapin, after work in the Matanuska coal field, made
a short trip into the district, as a result of which the economic develop-
ments up to that time were described and some additions were made
to the geologic map of Paige and Knopf.

The most comprehensive survey of the Willow Creek district was
made by Capps® in the summer of 1913. His work included the
first complete geologic map of the district, on a scale of 1 mile to
the inch, based upon the excellent detalled topographic map by
C. E. Giffin and R. M. Sargent. Capps’ report is still the most
authoritative and comprehensive statement of the general features
of the district, though ebviously many of the details of mining
developments have changed greatly in the ensuing 20 years.

In 1918 Chapin’ made a short visit to the district and in his
report stated his observations of the general geology with reference
to the gold lodes.

1 Becker, G. F., Reconnaissance of the gold flelds of southern Alaska, with some notes
on general geology: U.S. Geol. Survey Eighteenth Ann, Rept., pt. 3, pp. 1-86, 1898.

2 Eldridge, G. H., A reconnaissance in the Sushitna Basin and adjacent territory, Alaska,
in 1898: U.S. Geol. Survey Twentieth Ann. Rept., pt. 7, pp. 1-29, 1900.

3 Mendenhall, W. C., A reconnaissance from Resurrection Bay to Tanana River, Alaska:
Idem, pp. 265-340.

4 Paige, Sidney, and Knopf, Adolph, Geologic reconnaissance in the Matanuska and
Talkeetna Basins: U.S. Geol. Survey Bull. 327, 1907,

S Katz, F. J., A reconnaissance of the Willow Creek gold region: U.S. Geol. Survey Bull.
480, pp. 139-152, 1911.

¢ Capps, S. R.,, The Willow Creek district, Alaska: U.S. Geol. Survey Bull. 607, 1915.

7 Chapin, Theodore, Lode developments in the Willow Creek district: U.S. Geol. Survey.
Bull. 712, pp. 172-173, 1920.



WILLOW CREEK GOLD LODE DISTRICT 169

Subsequent Geological Survey publications contain many refer-
ences to the district, including tables of yearly production and
accounts of the opening of new properties in the area.

PRESENT INVESTIGATION

The field work of the present investigation covered the period
from June 9 to September 23, 1931. It was deemed expedient to
devote the greater part of the time available to a study of the oper-
.ating properties where the vein structure and mode of occurrence
of the ores could be observed to the greatest advantage. Conse-
quently field work was largely confined to the Lucky Shot and War
Baby mines, on Craigie Creek; the Gold Cord mine, on upper
Fishhook Creek; the Mabel mine, on lower Reed Creek; the Fern-
mine, on Archangel Creek; and the Gold Mint mine, on the upper
part of the Little Susitna River.

Other lode properties from which gold has been produced but
which are now inactive are the Gold Bullion, which tops the high
ridge between Craigie Creek and the head of Willow Creek; the
Martin and Independence mines, on upper KFishhook Creek; and
the Talkeetna mine, on Fairangel Creek. The old workings at these
properties are now caved or filled with water to such an extent that
detailed examination is difficult or impossible. The writer has there-
fore drawn his information regarding these inactive properties
mainly from previously published data and from personal commu-
nication with those familiar with the properties when they were in
operation.

PHYSICAL FEATURES

TOPOGRAPHY

The Talkeetna Mountains occupy a region deeply scarred by glacial
erosion. At elevations above 2,500 feet the relief assumes propor-
tions of rugged grandeur. Typical U-shaped glacial valleys separate
the ridges, which in turn are deeply scaloped by closely spaced glacial
cirques, Lateral moraines extend high on the valley walls, at many
places forming two or more benches. Postglacial talus overlaps the
upper edges of the glacial fill, thus further obscuring the underlying
- formations. Within the Willow Creek district proper the elevation
ranges from 1,500 feet in the valley of the Little Susitna River to
6,000 feet at the crest of the highest peaks in the northeastern part.
Farther northeast, beyond the limits of the district, elevations of
8,000 feet are reached. Above the lateral moraines and talus slopes
rise precipitous cliffs and narrow ridges whose saw-toothed edges
and craggy pinnacles exhibit many grotesque silhouettes.
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In the western part of the Willow Creek district the bold and
‘precipitous ridges change abruptly to greatly modified forms. Here
the west front of the Talkeetna Mountains descends gently and dis-
appears beneath the glacial debris of the Susitna Valley. The west-
ward-trending ridges and spurs have been rounded off by a great
ice flow, which at one time filled the Susitna Valley to a depth of
2,500 feet or more. In striking contrast to the gentle slopes of the
west front is the steep south front of the Talkeetna Mountains, just

- south of the Willow Creek district. Extensive east-west faulting and
the steep southward dip of the Eocene sediments characterize the
south face of the hills as they terminate along the Matanuska low-
land, which was also covered by ice to a depth of more than 2,000
feet.

CLIMATE

The Willow Creek district lies in the southwestern part of the
Talkeetna Mountains and is about 120 miles- from the open Pacific
Ocean, but Knik Arm, extending northeastward from Cook Inlet,
brings tidewater within 20 miles. This coastal influence modifies the
temperature so that it is less extreme than that of interior Alaska,
north of the Alaska Range, and also produces a moderately heavy
precipitation both summer and winter.

The only climatic record available is that for Matanuska, on the
Alaska Railroad a few miles from Knik Arm, which is summarized
below.

Summary of climatic record at Matanuska, Alaska, 1922-29

[Latitude 61°30‘, longitude 149°15’; elevation about 150 feet. Data collected at agricultural experiment
station by United States Department of Agriculture)

Precipitation
)
Temperature (°F.) (inches)
Year Highest Lowest
Average Total for| Snow-
for year year @ fall ®
Amount | Date | Amount| Date
82 [ July 25 —22 | Jan. 28 15.25 39.5
83 | July 24 =19 | Jan. 1 12.94 55.0
78 | June 13 —32 | Dec. 13 13.70 46.7
77 | July 22 —30 | Jan. 19 18.31 50.6
84 | June 17 —14 | Feb. 24 13. 30 22.1
77| July 6 —22 | Nov. 29 11.25 2.7
84 | June 8 —15 | Nov. 26 16. 07 55.0
78 | Aug. 2 —30 | Dec. 31 16. 56 20.6

a Includes snowfall. .
b Divide by 10 to convert to approximate equivalent in water.

It may be assumed that climatic conditions are nearly the same
at Matanuska and Wasilla, but the mountainous Willow Creek dis-
trict has considerably more precipitation, and a larger proportion
of that precipitation falls in the form of snow.
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VEGETATION

The entire mineralized portion of the Willow Creek district lies
above timber line, which in this region is at an elevation of approxi-
mately 1,800 feet. Even scrub alder and willows capable of furnish-
ing a meager supply of firewood to the prospector are found in few
places in the district above 2,500 feet.

Immediately west of the district spruce and birch grow in abun-
dance on the low glacial benches and lower slopes of the eastward-
rising mountains, and cottonwood grows along the streams. Birch
is an excellent firewood but on account of its greater weight is seldom
transported into the district. Spruce furnishes the timber supply for
the mines.

A variety of forage grass known as redtop, bracken ferns, and a
profusion of wild flowers begin a luxuriant growth as soon as snow
leaves the ground in the spring. Forage for pack horses is abundant
by the middle of June and remains plentiful until the redtop is cut
down by frost late in September. Peaty accumulations are forming
in some of the high valley flats.

POPULATION

Knik, a village on the northwest shore of Knik Arm, was the center
of supplies for the Susitna and Matanuska Valley regions for many
years. By 1913 its combined population, native and white, was 118,
and it contained stores, road houses, a church, and a schoolhouse.

In the summer of 1917 the Alaska Railroad was extended as far
north as Talkeetna, and villages sprang up at Matanuska and Wasilla.
Matanuska became a junction for the branch railroad running up the
Matanuska Valley to the coal fields, and Knik sank into obliyion.
Wasilla became the center of distribution for the Willow Creek dis-
trict, and a wagon road was built which joined the old trail from
Knik near the point where the Little Susitna River leaves the
Talkeetna Mountains. With the advent of the railroad and the estab-
lishment of an agricultural experiment station at Matanuska the
tillable lands were homesteaded and the rural community grew until,
in 1930, the census for the Wasilla district showed a population
of 460. '

During 1931 there were as many as 120 men employed regularly at
the operating properties of the Willow Creek district, and other men
were in the hills doing assessment work or prospecting.

ROUTES OF TRAVEL

Until the opening of the Alaska Railroad north of the Matanuska
River all supplies were transported into the Willow Creek district
over wagon road and trail from Knik. Although Knik was situated
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on Knik Arm, at the head of Cook Inlet, the water at this place is so
shallow that landing could be made only by small boats at high tide,
so that formerly, even during the open season, practically all travelers
by ocean steamer to Knik landed at Knik Anchorage, opposite the
present town of Anchorage. During about half the year the upper
part of Knik Arm is closed to navigation by ice.

At the present time the Willow Creek district is readily accessible
from Wasilla, on the Alaska Railroad, by an excellent automobile
road. During the summer three automobile passenger stages and
freight trucks make daily trips from Wasilla to all points in the
district. One through passenger train and one through freight
train make the trip from Seward to Fairbanks each week. Special
gas-car service can be arranged with the railroad at any time. Two
air-transport companies operate from Anchorage.

The automobile road from Wasilla, running northeast, ascends the
gentle slopes of the Matanuska Valley and enters the Talkeetna
Mountains through the picturesque gorge of the Little Susitna River.
About 16 miles from Wasilla, at the junction of Fishhook Creek with
the Little Susitna, is Fishhook Inn, a road house where accommo-
dations may be obtained and from which automobile roads radiate
to different parts of the district. The road along the west bank of
the Little Susitna River crosses Reed Creek near its mouth and con-
tinues up the river 214 miles farther to the mill on the Gold Mint
property. A road starting a quarter of a mile above Fishhook Inn
ascends the steep glacial fill on the west slope of the Little Susitna
Valley for about a mile in a northerly direction; thence one branch
continues northward up the valley of Reed Creek to Archangel Creek.
and on to the Fern mine, on upper Archangel Creek; the other
branth doubles back around the mountainside into the hanging valley
of Fishhook Creek and continues up that stream to the Gold Cord
mine. From upper Fishhook Valley a road ascends Hatcher Creek,
crosses the divide at an elevation of about 4,000 feet, and descends
to upper Willow Creek, thence in a westerly direction skirts the:
mountain side and enters the valley of Craigie Creek near the Lucky
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