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- KEPORT ON THE BLUFF MININC AREA OF SEWARD ﬁf’ﬁ I
[y

PENTKSULA, ALASKA. ‘ -

INTRODUCTIORN

— —— e ey emm v v wmwm ——— wmm Swe

The area heréin considered lies on the southern coast of
Seward Peninsula, about 50 miles east of Nome, apmoximately between
longitude 163°35'W. and longitude 163°55'W., and lstitude 64°27°N.
and latitude 64°40'N., eubracing roughly about 100 square mileé.

Tne general characteristic of the grea is a maturely
dissected upland with broad, concordant summits about 800 ft. high
and w;de, shallow valleys. This uplend terminates along the sea
cozst except where cut by valleys, in bluffs and cliffs, whence
ortginated the name of the area.

The area was first exanmined by G. B. Richardson in 1900 for
the U.8.6.8. In 1904, Alfred H. Brooks made an examinastion tor the
U.8.56.8., the regults of which were published in Bulletin 328, pages

283-293. Lastly S. H. Cathcart made an examination of the lodes,

end incidently the placers, of the Bluff Area for the U.S.8.8. in

1920.

On the present investigati&n the writer was alone. He left
Nome on the morning of October 7, 1931, landing at the zirplenc fleld
pelow Koyana Creek an hour later. The rest of the doy wasg spent
examining Koysns Creek and enﬁirons, and Bwede Creek, walking to
Denielsg Creek roadhouse late that evening. October 8 was spent in

-
exam}ng tiie Daniels Creek placers and lodes. The morning of October 9

wasg spent in examining the Eldorsdo Creek placers, leaving that
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afternoon by alrplane for Ncme. Every assistance was rendered by the

piners in the district,for whlch the writer is duly appreciative.

GEOGRAPHY

The northern two-thirds of the ares is drained by northward or
northeast- flowing tributeries of Klokerblok River, which itself flows
east to Golovin (Golofrnin) Bsy. The csouthward flowing streans,
excepting Topkok Rlver, are all comparatively small end flow into
Norton Sound. Tae creeks congidered in this report sre Twin or
Trilby Creelt, Koyena Creek, Bwede Creek, Daniels (Creek, Eldorado
Creek and R, an Creek.

RELIERF

Most of the area is occupied by a maturely dissected hignland.
The mailn axis of this nighlend seews to lie in a general nortuwest-
southeast dirsction. It is defined on the west and nortawést by the
brozad marshy »lazin borderinz Golovin Bey, on the north by the valley
of KRokerblok River, and on the west by the valley of Topizok River.

On the south the highlsand 1s terminated by bluffs and cliffs bLordering
Norton Sound. The hills compoging the highland have broad, flat
sumnits all about 800 feet in elevation and are "very suggestive of
s surface uplifted and dissected by erosion'. CBullefin 328, puge
284) .

| Slightly to the east of the center in theBluff area herein
congldered, the highlands culminate in a brozdly rounded mountain msss
whosge highest point ie eligntly over 1200 feet in elevation. The
axls of thlg nountein seems to bé lignt north and soutn or at aboul
an engle of 70° to the axis ol the rest of the higilends. It is this
mountain mase which ends in the c¢liffs zglong Nortom Sound just ezst of

2-



of Danlels Creek. The highest polnt of the mountaln has no necime =
far as could be ascertsined. Tor the sake of brevity in the present
report ti.e writer will call it temporarily "Alrplane Mountain'" since
on its broad, level swmnlt a plene can conveniently land.

The creek valleys ee Immsse=d Wwhich.are lilncised into the vpland
are & 11 oroad cnd shellow and have fairlj low grsdients. Low, wide
pgaps and passes connect the heads of the princlipal velleys. Tle
velleys of Daniels, Eldorado and Kyan Creeks have partlally
coglesced so the nighlands are nere reduced to & roughly seiul-
circuler lowlerd wnose broasdly rolling surface merks the shallow

drainzge srecs of the above creeks.

POPULLTION

In suummer the population of the Bluff Area consists of
gbout 27 inhabitants, 3ll engoged, diredtly or indirectly, in placer
nmining. In winter only ebout 11 personsg msake the Bluff area their
permanent>home.

TRANSPOKTATION AWD COualUNICATION

Thne suell amount of supplies and mihing mechinery bLrought iato
the Bluff grea are gll haundled by smell coesting vessele. Thig
increases tne transportatlion costg over thet of lcme by about 50 per
cent, or around £10 a ton for fairly large amounts of freight. There
zre n0 roads in the ares though a road connecting withi the None-
Councll rosd could ve constructed without excesgive grades or cost
per mile if Ffuture development should ever warrsnt it. Such s road
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would be about 16 mlleg long.

There is an airplane field constructed by the Territory
between Koyana &znd Twin Creeks. ALirplasnes cun also land on the top
of the mountain at the heads of Eldorsdo and Basin Creeks} called in
this report "Airplane Mountein'.

Winter transportetion is confined entirely to dozgtesmne and
cirplernes.

The only present cieang of communicetion are 2 ratuer uncertain
weekly wall and an unsatisfactory and ratner costly telepnone service
to Nome or Cnéenik on Golovin Bay.

Tne climate of the Bluflf Eegioh i1s suberctic. The sunmere ere
cool and inclined to be cloudy. Kost of the precipitation occurs
during the latter part of July, August and Septewber., The preclipi-
tetion 1s probably a little lese than &t Nome which averages around
17 .inches anrually. Thse winters, though the temperature rarely goes
below -40 F., are aaried by frequent and high winds which meke
travelling both difficult and dangerous.

Tihe plecer minling season for esurface workinpg averages from
the latter part of June to the first pert ot Octover or-abdut 110 dsys.

VEGETATION

There is gulte & large stand of spruce tlwoer on the lower
Klokerblok River. Except for a few stunted spruce, none over 3 feet
high, and dwarf willows along the larger ctreans, the Blufl arsa
proper is without tree growth. However the ground is covered with a

thick covering oif moss and god which as a rule obscures all ouvtcrops.
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ANTWAL LIVE

With the exception of s few ptarmican and an occasional
sretic hare, the Bluf{ aree 1s wlthout game animels or birds. OF
tne furvearers a few white and red fox, and stlll fewer mink, are
occasionally teken by native trappers. Parka squirrels (citellus
sp.) inhabit all the more hilly ground.

To the noatives wno originally lived, and still do in some
wintere, at the mouth of the Topkok River, the sgea offers a bountiful
supply of figh, znd in the wintertime, seal and at timnes, walrus.

A supply of fresh aeal msy be oblsined Trom the native or
wnite companies at Cheanik on Golovin Bay who own the numerous herds

of reindeer in that section.

GEOLOGY

GENEREAL OUTLINT AND CHARACTER OF ROCKS

The main rocke exposged in the Bluif Area are schlsts and
limestones, and are probably all sedimentary in origin{(with the
possible exception of the minerslized schist 1ode zones 1n the lime-
stone which mey be altered intrusives). Beslides these seversl small
extents of greenstone neve been amapped towards the easterﬂ boundary of
thie aree.

The ‘1imegtone is exposed along the coest of Norton Sound and
for a mlle to 2 miles up the streans flowing into the gound. However
at Daniels Creek the limestone lieg in & trianguler shape, the apex
of the triangle recsching past the head of Danlels Creek to the high
hills &t the head of Eldorado Creek, the busse reaching from Eldorado

Creek to Twin Cresk wvhere the limestone outcrops end.
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STRUCTURE

The maln structure of the Bluff Ares seeus to be & series of
slight rolls or folds whose axes lie in a general north of east,-
south of west direction. Superimposed on the esst-west folding is the
mountein mass of Ailrpleane lountaln which gseems to be a low dome whose
axle lies in a north-south direction. In the writer's opinion, for
reasons given later, this dome rspresents a granitic bose or
laccolith which has not been exposed by erosion.

STRATIGRAPHY

sitith and Bakin in Bulletin 449, Pluate 6, mep the mics schist
rnorth of the linestone as pre-Silurian and'possibly pre-Cambrian,
while the limestone which underlies tiie scuilst and probably 1s of
grezter age is mapped as Silurian to Carboniferous. In Bulletin 323,
Plate 10, A. H. Brooks, etal., map the metamorphic rocks, both lime=
stone and schist, as . bd onging to the Nome series of Silurian and
Ordivician aze. To whatever sectlon in £he geologlcecel column the
schist snd limestone ehould be placed, they are most probebly of the
game geolopical age, the limestones being the olﬁer.

METAMORPHIC ROCKS

Te s8chists lying to the north of the limestone arse mainly
Contain some
micaceous and,thin beds of limestone. It seems to be the concensus
of opianion tunat they are of sediumentary origin. T-e schist bvands or
strats interbedded in the limestone in the writer's opinion are of
: alse
sedimentary origin_ although tney may possibly be of igneous origin.
A. H. Brooks, in Bulletin 328, sasys of these schist bands! "The schist,

whatever its original character, has been intensely deformed and----
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—————— intruded by many quartz veins. It 1ls now composed essentially of
quartz and mica, with some chlorite, end ite mineral composition might
be that of either an altered sedinment or an altered 1gneo@e rock.
Further evidence of the intrusive character----ig found in the fact that
at various localitles the limestone wellg necr the contact with the
schigts are more or less metamorphosed. These facts, togebtuner with the
irregular distribution of the schiist, indicate an lgneous origin, thougn
it must be confessed that the evidence ls by no means conclusive. "

S. H. Cathcart in U.85.G.3. Bulletin 722, page 194, scys of these
gchist bandeg: “The little-altered schist of the lode (Sea Cull Lude)
is a grsy sllvery rock, containing considersble sulphide both in the
guartz and in the micaceous portion of thne schist. On decomposition
11t becomes buff. iicroscoplc examination of & specimen from the
henging-wall contzel shows the vresence of abundant kyanite and of
gillimenite in very fine crystsle, tozether with the usual straoined
quartz, muscovite, chlorite, and decomposed sulphides. A polished
surface of the gquartz veinlet material shows free gold in very alnute
particles.”

Parzllelins Denlels Creek aznd agbout 6500 feet west there way
be another schilst belt interbedded with the limestone. This velt
forms the bedrock in the deep cheannel on No. 1 Above Discovery Clalm
on Eldorado Creek. Neltuer its width nor its other feztures coula ve
agscertained because of the depth of alluvium covering it. Or the
uppermost schist band on Dzniels Creek (Sea CGull Lode) may be exposed
on Bldorado Creek by the dip of the schist and limegtone beds becouning
hérizontal. The deep cnannel would therefore cut through the liwne-

gtone to the schist. The writer is¢ inclined to this latter theory
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which only more mining and detall geological work will prove. An
anologous condition is& thought to occur on Danlels Creek.

S« H., Catheart in U.S.G.8. Bulletin 722, page 191, recognizes
two different limestones, a dark vlue or black limestoneland a gray
limestone interbedded with mica and chlorite schist. Of these he ssys:
"The lithology of the limestones is not uniform but shows vsriations
whichk are dependent lergely uvon structural relstlons. T:.e limestones
ore everywrnere marnarized and snow megsive, slightly schistoge, aﬁd
highly schistose phases.”"------- "The blue limestone at the contact (with
the grey limestone) 18 dense, dork blue and platy. The rock contains
abundant graphite and considerzble muscovite. Quartz 1s present in
scettered greins that show the effects of strain. Cordierite is also
present in gaell cmountg. The overlylng grey limestone is altered for
& dlstance of severszl feet from the contact to a coarsely crystalline
marvle. The'limestone lzmingtion plznesg are aarked vy iron stain,
which zives t0o the cross-fracture surfaces a blotched appearance."

The "riter recognizes three different limestones which are ss follows:
(1) & dark blue limestone; (2)z bluish gray limestonej;and,(3) a gray
limestone. T:ie first two are corgellated witn Cathcart's dark blue
and gray limestones. The gray llmestone composes the limestone exposed
along the sea-coast from Eldorzdo Creek eastward to about 600 feet
east of D:niels Creek. It is also tne limestone compoeing the bedrock
on lower D-niels Creek. It appears to be a finer textured crystalline
rock than theX other limestones, and, in the writer's opinion,
overlies them. It may oossibly be the same rock as the bluisch gray
apparéntly
limestone but léss altered. It ié7in this limestone trat the schist

belt on Eldorado Creel occurs if threre is euchh a belt.
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IZNEOUS ROCKS

The greernstones which ere umepped along the eastern margin of
the Blul'f Area, and 2lso possibly the schist bends or strets in the
limestone &t D-niels Creek, #l1ll of which are metemorronic, sre the
only rociks of igneous origin known to occur in the srecz. However, as
sald before, in the writer's opinion, "Airplane Mountein' merks the
crest of & granitic stock, béss or 1accolith;whioh has not been exnosed
by erosion. Tne reasons for thie opinion are given in the writer's
“Repprt on tne Statue of the Cozl and Lode Prospects of Soward
Peningsula in the Summer of 1928", page 3.

UKNCONSOLIDATED DEPOSITS

A1l thne strezm veileys in tie Blufl aree are buried in -alluvium
derived from the surrounding nills. This waries from 11 aud 12 fect
deep on Koyona arnd Swede Creeks to 60 feet deep on Diniels Creek and
sbout 75 feet deep oin Eldorado Creekx. Accordins to A. H. Erooxs in
U.S5:3.5. Bulletin 323, pape 237, an old beach deposgit lay about 3 feet
below the original surface of the alluvium. Quoting Brooks! "Neer tue
aouth of Danlels Creek a well-defined Dbeach depogit lies about 10 feet
zbove tile presgent beach~------ . duch of thls upper depoelt heg Deen
removed by the mining operetiong, but enough remaine to show tlie
typiccl beach chneracter of the zrzvels. The deposit dips towrcords the
sea, conteins some ghingle, and 1sg overlain by about 8 feet of clay
and wuck." Brooks does not state if the elevation of thls beach was
teken from sea level or froam the higzhest part of the present besch, nor
does he state how far upg Danlels Creex this beach was located. Scaling
from his sketch (fig.l6) on pege 237, Bulletin 323, would bring this

old beach line about 1000 fseet up Denlels Creek from its mouth., If



it were about 8 feet below theo orilzginzal grouand surface, the orizinal
elevation of tuls o0ld beacnh would be about 35 feet or in other words
Brooks! elevation was taken f roaw the highest ﬁart of the present Dbeach.

Juet east of Koyana Creek there is snother 0ld elevsted beach.
This w 111 be-dealt with more fully later under "Placer liniag on
Various Creeks. "

On No. 1 Above Disow very Clalm on Zldoredo Creek there is a deep
chznnel from 50 to 75 feet vbelow the surface. In this channel the
bedrock 18 schist, although on the rest of the clalm the bedrock is
limestone, the depth to bedrock aversging about 12 feet.

Or: Ng. 1 Di.niels Creek clzsim a drill hole 56 feet deep near
the besch and & mining plt whose pottom hos at nresent (19%1) reached
cbout 50 feet below the origlnael surface, indicates & posslble old
chennel. % 18 not knowin what the bedrock is in .this old channel, out
if the theory which the writer is inclined to fevor is correct, it will
be schnist. Axzin there sre two possible theories to be cousidered in
regard to these deep places in the alluvis of Eldorado Creek and
Deniels Creek. Tuoe first ls that they are ports of all éhannels
(or channel), through which Daniels and ZIldorado Creeks flowed when
the land surface stood at a higher elevatlon tﬁan at present. The
second is that they are large sink holes or pot holes dlspolved out
of the limestone by perculating waters, and whicni were subsequently
filled with h detrital material from the surface. Thewriter is
decidedly inclined to the first theor}y because the pogition of the
sands and gravels in the pit on D:sniels Creek would seean to indicate
the ection of actively ruaning water such s a stresin flowing on thne
surfece 1in a deen, narroﬁ cut resenbling the present Swede Creek. It

is also posegible that the two channels wmay be connected and represent

-10-



& narrow canyon-like valley runridlng in & northeagt-southwest direction
acrose botn Bldorsdo and Danlels Creex anqpeadihg up the main or left
Tork of =zldorado (Creek,

QUATERNARY AND RECENT HISTOEKY

The writer has forumlsted a tentative hypothesies to account for -
certain facte in the Belstocene and KRecent history of Alsasks. The
Bluff Aree fits into tnls hypothesis falrly well. Using it as &
working basis, the history of the Bluff Area is as follows!- During
mnost ofi the Pleistocene the Bluff Area, which hsd substaentlially the
some configuration as now, 8tood at a higher elevation, the base
level being lower by at least 50 feet. Durlng the cloge of the
Pleistocene there was a gradual sinking of the land surface. This
sinkling was very slow, long halts being made at verious levels wdads
which now constitute the ancient buried beaches. The rise in the
bsee level may heave been gs ™michi as 300 rest abtve the »resent Lud
possiply 800 feet. During this submergence, detritzl materiel Irom
the land fillled in the varioﬁs valleys. As the gea rose higher thisg
detritel material was covered witﬁ e more typlcal ses bottom deposit
. which subsequent erosion has in large measure remaved. After
subsidence had resgched a amaximumythere was a relatively much more
rapid elevation of the land surfsce, a long halt only oelng mede, g0

far as known, about 35 feet above the present ses level.

ECONOMIC GEOILOGY ﬁf’

HISTORY OF MINING AND DISCOVERIES

. Qﬁ
sccording to A. H. Brooke in U.5.G.5 Bulletin 323, page 208,

gold was sald to have been found by Williawm Hunter and Frank Welker

at the mouth of Dsniels Creek in September 1392, and the first cleiams
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staked by J. 5. Sullivan, George LKyan and others in Decemver, 1399.
However, John C. Creen informed the writer when e boy in Nime th:t he
hed found & 1little old in the 1830'e somewhere alonz the cozet near
Bluff but hLcd done nothing about it; This was probably the first gold
found &n Seward Peninsula. The Seward Peninsuls zold placers thus
escaved by the nerrowesct garzin being found 15 yesrs before their sctusl
discovery . _ H¥53’3g‘
In 1902, thz Topkok Ditenr Company wes organivzed znd tine hlokerblok
ditch started. DBy 1906 the ditch had been extended 20 miles and ective
hydraulic ogeretions carried onu frow 1804 until the placer deposite of
Dsniels Creek were considered exhsusted. In 1930, J. K. Jullivan
organized the Topkok Chief Mines loupany ond began the mining of the
deep channel on Dgniele Creek, wnlchn & drill hole hed indicected yeers
before, by mesns of a crescent scraper. Such mining 1s continmuing to
the présent time.
The present beach placers were soon exhausted. Many schemes
hsd been tried to mine the aurifercus gands which lie underveath thne
gea from the mouth of Danlels Creek. About 1924, the Allen iining
Company inetalled a cébleway exczvator 1o handle these submarine sands.
The operation was not a success, princlipally because, 1t 1s claimed,
the waves washed nmoegt of tiie sand from the excavator so thet it could
not secure a full load, and the enterprice was abandoned zbout 1927. AA
The lode claims near the mouth of Daniels Creek were staked in‘);\‘D

1900 by Chmrles Mepan, Henry Megan, John Corrigen and 7. J. Somerville.

PLACER HINIHNG ON VARIOUS CREEKS

SILVERBOY CREEK N

>
This creek wgs a small producer in the sarly days of Bluff o

mining towards its lower end. At present no one is mining on the creek.
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3
cu crzs 57
Ti:ds 18 a small creek flowing into Norton Sound between Silver-
bow and Eldorado COreeks. It was & producer in the esrly days of the
Bluff placer mining but at the present time is sgid to be mined out.

No one 1s working on the creek.
>

ELDORADO CREEK 53

This creek was the heaviest gold producer next to Danlels Creek
in the Bluff Mining District. With the exception of the deep channel ,
1t is szld to te mined out. The deep chamnel has not been mined to
any extent because there hag been in yesrs past no kunown method of
handling such deep wet gfround on an-economic&l basis. The Crescent .
Ssuerman bottomless scraper may solve thils problem.l

At present only one man, Patrick lcGrath, is working on the
creek omn No. 1 Above Discovery Claim. Where he was opercting the depth
to the limestone bedrock averages about 12 feet. He ground-sluices
(voomg) off the overburden down to within about 3 feet of the bedrock,
then shovels ln the remainder. The gravel appears rether coarse '
though there are very few large voulders.

Owing to poor health, McGrath was doing very little work in 1931.
Work on the clzim had sterted in 1900.

e
DANIELS CREEK \t3 4
e

On claim No. 4 Eench, Right Limit, Chase. V. Olson ogerastes
(1931) = swmall hydraulic plant in a bench channel of Danlels Creek. The
ground is owned by Chas. V., Oison and Cines. Megan. The depthh to bedrock
1s about 20 feet. Tne bedrock ils a dark-blue casrbonaceous limestone.
There 1is an abrust drop of about 20 feet in the bedrock Just below the

pregent pit, probably due to an east-west fault which will be



discussed later under lode claims. Tune lower chennel was worked out
under lease by Oscar Ashby from Paul Klegsted and S. 0. Graven, foriier
owners. The grade of tlie bedrock is about 3 per cent. Tioe depouit
is practically =zll gravel, there only being about 2 feet of vegetable
muck below the surfece. The gravel is composed of rougt sngular
liwmestone rocks, although no large boulders are found. The gold isg
fine but rough and with much attached quartz. It is worth about
$17.45 an ounce. Olson uses 8-inch plpe connecting onto hose with 2
smsll 2-inch handnozzle. Wegter from Daniels Creek and from rain
ditches 1s used under zbout a 25-foot head. The water is collected in
a small reservoir and "splashed" through the nozzle. He uses twelve
12x18-inch boxes 12 feet long. Kaill riffles ere used in the lower
8 1/2 boxes. Work wes started in 1927. Up to 1931, sbout 4600
sduare feet of bédrock had been cleaned. In 1931, he only cleaned
about 400 square feet of bedrock. - 5
Near the upper end line of No. 1 Daniels Creek Placer (U.S}&+5ﬁ
Minerzl Survey Wo. 333, U.S5. Pgtent No.394812), the Topkok Chief
Mines Company 1is taking out a pit. The ground is owned by the Northern
Mining and Trading Cpmpany. In 1931, the pit was from 50 to 75 feet
wide and about 200 feet long. The depth was about 25 feet or
practically to sea level. No bedrock had been found zg yet. This pit
is sunk in what was orlginally counsidered bedrock. The Topkok Ditch
Company ined mined off about 25 feet of gravel conibailning & few thin
strata of clay from the original surface of the ground. The gravel was
mostly frozen and almost cemented (very tight). Their main workings
extended from about 300 feet abnve the lower line of No. 3 Danlels
Creek Placer to the sea, and were about 150 feet wide. The gold weas

distributed zll through the gravel but thinned out, and the ground did
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not »ay well sbove where their\mainlworkings stopped. No pay at ell
was found in the valley of D.niels Creek above where tre schlst lodes
cross it. The Topkok Ditch Coupany worked on lower Daniels Creek
down to az flat limestone bedrock. This bedrock seemed to extend from
rim to rim on the creek and have a natursl grade toward the sea. The
claims were considered to nave been worked out. No.consideration was
given to the fact that next to thc beach near the mouth of the creek,
a 4rill-hole was sunk 56 feet deep. {1.86 wae recovered from this
drill-hole. In 1930, J. T. Sullivan, the present maneger of the Topkok
Cchief Mines Company, secured s lease on the suppogedly worked out
claims, end started the present pit in June, 1931.

In the present pit there is & 1llmestone point or reef located
about half way between the two ends of the pit and extending from the
right 1limit ebout three-fourths of the dlstance across its width. This
reef msy be a slide but, ac far as could be told, more'resembled a
steep, high point in a rather eharp turn of a narrow, canyon-like
valley. It lies or breaks up in large asngular blocks and greatly
interferes with mining operatﬁons. Most of the detritel materiasl in
the pit is a flnse, reddish, clay-like earth, interspersed in which are
a few angular limestone boulders. This earth appears megascoplcally
to be mailnly composed of hematite and gquartz with a little micaceous
material and limestone. The consistency and feel is almost that of
a clay, but with no coheslon when wet like & clay. No water action
.could be geen in its deposition. It 1g undouwp tedly derlived from
the lodes on the upper end of the creek. Toward the left limit of
the cut there 1ls a streak of fine gravel about 10 feet or more wide.
Tnis gravel is composed of sguell subangular liaestone and quartz
pebbles with a little of the red earth mixed in towards its right
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limit edge. It resembles, but is Tiner then, the gravel seen on
Eldorsdo Creek. 1I: 1is mostly frozen and very tight and is said to
have coalesced and been continuous with the original a2 ravel that was
mined previously on Daniels Creek above 1t.

The gold is distributed ell through the reddish e arth. It 1s
also distrivuted throughout the gravel but 1n much less guantity. The
gold is mostly fine though a few coarse pleces up to 4 ounces are
found. It is very little worn and rough. It runs sbout 875-1/2 fine.
The coarser pleces of gold sre much more worn than the fine gold. The
gold runs sbout 15 points higher fine than other Danielé Creek gold.

The Topkok Chief lines Company is using (1931) a l-ton Crescent
( Seuerman) bottomless scraper. The haul is 300 feet and the screper
dump¥s into a 14x16-inch flume 800 feet long. Rail riffles are used
in the first 72 feet, the rest of the flume being lined with steel
plates. The first 72 feet of flume are set on a grade of 6.95 per
cent, the rest on a grade of 2.77 per cent. An 80 H.P. 4-cylinder
gasoline Le Roy France engline is used on & 2-drum héist fopr the
seraper. Water is pumped from Norton Sound a little over 800 feet with
a 30-foot 1lift with an Allis Chalmers 8-inch (10-inch inlet)
centrifugal pump coupled to an 80 H.P. 4-cylinder gasoline  Le Roy
France englne. A small gagoline engine and afz—inch centrifugal punp
are used in the pit to remove seepagew ater. The ground averages
about $1.00 a cubic yard in gold content,. Durid ng the summer 3 shifts
were worked and 14 nen besides a cook and nanager were employed. In
the fall, at the time of the writer's visit, only 7 men were

enployed and one shift worked. -
ploy o

: - b
SWEDE CREEK ¥A.§3
This is a small creek about 2 miles ecst of Daniels Creek

flowing due south into Norton Sound. The valley of the creek is a
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narrow V-shaped trough which empties into the sound over a sea-cliff
about 80 féet higher. The bedrock in Swede Creek 1s about 12 feet
deep and is composed of gray-colored, poroue limestone. There are
21s0 sowme éotholes in the bedrock about 3 feet deeper than tle general
level. The grade of tne bedrock is about 5-1/2 per cent. Thegravel
is apparently all limestone with very little fine material, being
practically sll limestone boulders from 2 to 3 feet long. Neer the
head of the creek, the removal of ths overburden in = swmall pit about
50 feet sguare, has revealed gravel composed  of waterworn‘quartz
boulders of large size. No bedrock hss as yet (1931) been uncovered
in touie plt.

The gold on Swede Creek is very cosrse and rough, the maln body
of it being composed almost entirely of smsll nuggets of &1 to {2 size.
The rewainder of it consists of nuggets of sgbout {10 size. iuch
guartz adheres to the gold. Its fineness is 386.

It ie¢ evident from the above that Swede Creek has cut an old
chennel or beach-line,which 1lay on or contiguous to a wmineralized
schiet pand in the limestone. No quarﬁz stringers were seen in the
limestone, nor doeg 1t secem likéggzzerial of its compesition would be
minerzlized. I+ 1s thought that the gold in the creek has been
derived,directly or indirectly, frow & ninerallized schist strata near
the hezd of the creek. This 20ld the steep grade hag distributed sll
down the creek channel.

5. S« Tucker ovwns all of Swede Creek. He hss mined out &
strip from the mouth of the greek about H0 feet wide and 1200 feet
long. 4Azoutl 750 gquare feet of thils was stripped in 1931. He uses an

800~foot flume composed of 1l2xlid-inch 12-foot boxes with woodew rifiles.
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Thiere 1ls practlicelly no running water 1n the creek, so wlning 18 cerrled
onn by etoring weter czught in side hill rein ditches in a reservolr.
About one to four splashes of 1/2 hour durctlon are thus obtzined in

10 hourg. The large rocks are piled to ome side, sometities by wezns of
g derrick, and tne remaining sediment shorelled into the boxes. The
sround runs approximctely azout (3.30 & cuoic yard. Besides himself,
one sen is employed. e

=)
KOYANA CRSEK ¥

This creek is gllgntly smaller thzn Danlels Creek and tlows
Trom Alrplane Mountain, a little east of south to Norton Sound. The
bedrock 1¢ about 11 f eet deep and is coapoeed of schist. About 3/4
mile upstream from the wouth of the creekx the schist contacts with
lineslboue whicii from there on compones the bedrock. Thnie scnlet also
conterets the limestone on tne left linmit of the creek zbvbout 500 feet
west from itg wmouth. The gravel of Koyaisa Creek ls rcther fine odut
contoing wany sxzll sechlst and lisestone boulders up to 2 rfeet iu
disueter.

Brede Hengon owns the T and H Associatlon (40 acres) on the
lower end of Koyane Creek. He started operations in 1911, but heas
worked only internlttently. No mining was done in 1931. an erez
20 feet by 250 feet liss been mined out. e has not been able to mine
to bedrock because of lack of grade. %Water 1ls obtsined from West
Twin Creek. A cenvagzg;d hond-nozzle were used with the water under e
20-foot head. The ground will run, in a very rough.approximation,
aoout 30 cents & cubic yard.

kbout 1/4 mile esst of Koyena Creek, A. A. Chittick 1s ground-
slulcing into the nigh blufi rising from the beach. The water ies

obtained by e ditcn frow East and Weet Tr-in Cresks. The zu.oount of

water is not sufficlent to rewove the slabuy slide raick and clay. He
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therefore shovel:s the material from the face into & wheelbarrow snd
dumps it into a flume emptying inmto the sez. He has incised his cut
into the olu £ about 50 feet. Hs is not in pay 80 produced no gold

in 1931.
Llongelde of and west of the present cut, Chittick in 1928 ran

an .adit (discovery adit) about 10 feet in elevation above sea level,
120 feet long. This a3dit is on schist bedrock and apperently struck an
o0ld beach line. The paystreak was about 1-1/2 feet thick and thinned
ouf rapidly towards the present beach. Chittick claims it went zsbout
14,50 a cubic yerd. The gold is a very fine beach gold szid to be
worth §17 an ounce. At the back end of the adit the vedrock rose
rathsr abruotly lnto smoothly rounded Xriobs and humps, but no asctual
see cliff was seen., The actual beachd epoelit 1s asbout 15 feet deep.
The deposit itself looks like sea bottom rather than s beach deposit.
It 19 possible thset the a ctual beach line mey be at 25 feet uigner
elevation than the present level of the adlt, thereby corresponding
with the ralsed beachline on Daniels Creek. Only more extenglve
prospecting or continuation of Chittick's cut will revezl the actusl
location.

A 1ittle over 50 feet west of discovery adit, Lowmen 3-08. ren
an adit inﬁo the bluff 110 feet long. From the end of this adit, a
drift 50 fget loug was run to the west almost comnnecting wtih discovery
2dlt. About 300 feet to the east of dismvery adit, aun adit 120 feet
long wasg run into the bluff, and also about 100 feet to the west of
discovery adit, another adit 120 feet long was run into the bluff. The
014 beach deposit seems to be cut away by the indentatlon made in the
ctastline by Koyane Creek sbout 500 feet east of the mouth of that
creek, Also at Twin Creek, the old beach deposit ig cut away about

500 feet west of the mouth of tne creek.
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TWIN OR TRILSY CREEK

This creek is two small creéks or gulches, Egst and West T in,
which united about 500 feet from and flow south lnto Norton Bay. The
creek 1s situated about 1/2 wmile sast of XKoyana Creek. No psy has been
found on this creek. A sghaft 33 feet deep was sunk on West T-in wi thout
reaching bedrock. The shaft was entirely in a creek deposit.

PRODUCTION

It is probably elmost impossible to get correct figures for the
totz)l producti on of the Bluff Area. A rough estimate would be around
$1,500,000., Kldorado Creek has produced around §100,000,which has
fellen to McGrath's production-in 1921 of about $100. Dsnlels Creek
has produced well over 2 million dollars. Swede Creek has produced
about £25,000 of which amount about $1000 belongs to 1931. Koyana
Ureek has produced about $900 from Brede Hanson's workings. Chittick
on the old beach line has produced about 150 ourices or roughly $2550.
What the other past operators in the dlstrict took out, the writer has
no way of ascertaining.

FUTURE PLACER DEVEIOPMENTS

All future placer devélopments in the Bluff Arez muet hecessarily
he on a swsll scsle. There are no dredsing or large scsle mining
operations possible in the dlstrict. gsz=edisf=. However,more extensive
prospecting may revesl old channels and beach llnes not suspected by
past operetors. If these are found, Judging by similar finds in the
past, they should yield excellent returns. However, in the writer's
opinion, the surest future for the Bluff Ares liegs in lode mining,

m

which will be dealt with in another section of this report. The
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district needs wore detail mapping and a more thorough examinstion
which the lateness of the geason did not allow the writer to

meke in 1931,
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NORTH F_.’"ND OF TOPKOP CHIEF MINES COMPANY PIT wt
ON DANIELS CREEK.

38
5"5
END OF HAUL IN TOPKOK CHIEF WINES COMPALY PIT \"4'

ON DANIELS CREEK. |
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CHITTICK'S OPEN CUT
EAST OF KOYANA CREEK.

¥§ UPPER END OF TUCKER'S CPEN
CUT ON SWEDE CREEK.




LODE LINES D PROSPECTS

GOLD
8ix different guart - lode procpects were reported in the 2lulfl
ares Dy S. H. Cathecert in U.S.G.S. Bulletin 722, pagses 137 aud 183. AR
2
e’

The Tirst was the H1ll Lode which is situated in the vl f on

Of these,four were visited by the writer.

tne west or left limlt side of Koyansas Creek and is cleiined by Brede

Hznson. The shaft and adit bhad caved so badly thet they could not oe

entered. According to Catheart: "The property was last worked in
1610. #aterial on the dump of the shalt 1c quartz-~mics schist and
quartz vein mgterisl, cpparently of the later-veln type." Hotning was

seen of the Lyllesg adit in the west side of Koyana Creex. It seens 1o
have been forgotten by the miners of the diestrict azs no aention wee
made of it. Because of the lack of -tline the Zunker HiIll Lode zt the
head of Logt Creek wae not visited asg the old workings were csved sand
no new development work had been don§:_¢Qt7L

The three othar quartz lode prospects are situsted on the left
limit 5%/§gg%ﬁéide of Danliels Creek eand coneglst of three strata or
ozndg of minéralized ecnist interbedded with limestone. The relavion
ol these gchisct bands to the limestorne and their mineralized choracter
has been discussed previously in this report. Tnese bands sre named,’gg
respectively from west to east, the Sea Gull lode, Idzho lode and\ﬁém
KEskimo lodse. The lodes outecrop in the sea cliff ezst of Deanlels
Craek. The foot of the ocuterop on the Sea Gull lode is ebout 890 feet
east of the wouth of the creek, on the Idano lode avout 1135 feet egst
and én the Zskimo lode about 1980 feet esst. The strikee of the lodeg

are practicclly par-1llel and are zoout N.35240°FE . The dipe are all

to the west. In the sea clif I, the outcrop of the Ses Gull lode is
-20..



avout 10 feet wide znd dips about 320°F. At the top of the sea cliff
the outcrop of the Idsho lode ie about 20 feet wide and dips about 35°V.
The base of Eskimo lode, because of encroachment by the sewn, was not
avoroachable. However Catheczrt on page 192 of Bulletin 722, ststes
tnat: "The kekimo lode, tne noét ecesterly of the three echlst zoueg,

1s zbout 150 feet wide. It dips sbout 70°Y. and occurs in fault con-
tact with both footwzll and nenging well." The lower part of t.e Idsho
lode 1s rotasted over and dragged out on itself ¢s shown on the siketcned
sectlon slong the sez coast in the map accownanying this report.

Czthcert states that both walls of tae Ieckimo lode are ia feault
contécet, wltn the limestone., ooth walls of the upper part ov tne Idano
lode are in Tault contzect wlith the lisestone dut the rotated lower part
of' the lode secuwic to follow the bedding plares of -he llmestone aund be
conformable with i1t. The nenging well side of the Sea Gull lode is in
fault contget with tue limestone. Beczuse of the glough from thne top
of the cliff 1t was 1mposaible to see whetier or not tne footwgll side
of' the Sea Gull lode w=s 1in fzult contaét, but 1t 1s tnouzht that such
ig probably the cease. All thess fzults seem to be reverse faulte.

The drags appear to bve on the west sides of tne feults zud down on
the east sldes.

The face of the sez cliff shows meny faults besides thoge along
thie wvalls of the three lodes. ilast of these faults are winor, wucny
turnlng off i1unto beddiag planes. How ever there are g few large faults
end ae these may have o relstlonship to the present locus of tie lodes
they will ve descriped in moré detsil. Filrstly, the escarpument on the

ezst or left limit side of Dsniels Creek most likely is a fault.

-23-



However thls was so obscured at its sszward end that its true nature
could not be observed. Secondly, avout 600 feet easgt of the mouth of
Daniels Creek 1ls g well-detined fault, dipping about 30°W. The drag on
thie fault aspears to be down on the west end up on the east, or in
other words, it is a normal fault. Thirdly, about 810 feet east of the
mouth of Dsnilels Creek are 2 well-defined faults which appareutly meet
at the base of the gez cliff. The dip of the first is about 85°%W. zud
of the second about 45°¥, The first appears to be a re&erse Tault

and the second & noraal fault - o trianguler shaped bloeck seeming to
have slipped down between to other blocks of limegtone. I'ourthly,
about 1775 feet from the mouth of Dznlels Creek is a well-defined

fault which dips sbout 70°W. This is also apparently a reverse

feult. T.st of the Eskimo lode is another fault. Bécause of
encroscnment by the sez, this fsult could only be seen from & distance.
From C-theart's description and figure, it 1s a normgl fault dipping
(frow scalinz) at about 55°W.

To the esst of the second fault (calling the fault on tne left
1limit of Daniels Creek the first fsult), tue country rock is a grey
limestone. To the west of the gzme fault =25 far as the Esklmo lode,

{imestoue.
the country rock is a dark blue, Ffrom thence to the slxtn or last
fzult descrived east of the Eskino lode, the country rock is & bluish
grey limestone.

A closer examinatlion of the third and fourth (or double) Fault
as shown in the section reveasls a posclble method by which the differsnt
lodes asgsumed theilr present attitudes. Thue in the Idzho lode it is
egeumed that another fsult plsne, gince eroded away, intersected and
cut off the fault-plane of the footwzll of the lode. Then if the block
of limestone to the east of both fzult-plenes wase pushed up zloung the

sciilet lode, and at the same time rotated counter-clockwise a little
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ove} 00°, the sawe relstionship of limestone snd schist would arise as
appears on the cliff face. A% the secme time the rotatlion would cause
the dreg to appesr e8 & normal fsult.

The sawme or similar movements can be hypothecated to explaln
the relstlonsips of the limestone blocks and the lodes at the other
faults, except that of the eastern-most (or sixth fault) shownwhere,
according to Cathcart, there is a slgiple normgl feult. Otherwlisge zlong

the pea cliff so Tar as seen, there seems to e a series of vlock

feulting, eaca block separated by faults 1ntersecting at scute angles snd

more or less rotated.
On No. 4 Daniels Creek Plucer, there is a sharp drop of apout
15 feet in the bedrock Just below wnere the Se: Gull lodé crossesg lLne
creekx. At thils place the Ssa Gull lode appears to have s dip of about
15°¥. Thls sharp drop contlnues on across the rigat limit bench where
it 1e8 acbout 20 feet high. It 1s thought thet this drop may represent
a northwesgt-gouthezst fuult.
About 6 feet in elevation above the beacn an zdlt has been
driven in the seg cliff face ou the Idaho lode. A short distznce
from the portal, this adit wazs s0 badly caved it could not ve¢ entered.
Anout 4000 feet frow the beach a work shaft hes been sunk a little over
100 feet deen on the Idsho lode. Considersble winlng weg carried on
from this shaft 1n years psst. At present the hoisting zoaralus at
the sneft is dismantled and the esasll Cover rodmill nearby in disuce.
jNo active mining has been done on the lodes during the last 5 years.
ffAll present information on the lode at this'point e that obtained by
f Cathcart. On pages 194, 195 gnd 196, U.5.G.8. Bulletin 722, Cathcsart

dayst "Work wae veing done-------- on the Idaho lode about 4,000 feet



from the beach. This was thepnly working acdessible. A 90-foot

shaft nhas been sunk on a quartz vein, and about 220 feet of drifts
have been run zlong its strike. The veln is almost vertical. Where
opened gt the surface 1t was 8 inches wide, but on the 30-foot level
it hes a width of 7 feet. As exposed the vein shows three distinct
types---an iron-stained shattered quartz; a green phase, and a softér
hematitic phase. Where the three types are present, the quartz aslmost
always forms the central 7oart of the vein. The other types are less
uniformly disposed.  The hegiaititic materiel tends to localize zlong
the walls, but in places 1t is coufined to one well. The green rock
occurs between the hem:tite and the qusrtz or, 1f the hematlite is
abgent, next to the wall. In several plsces 1t was observed extending
into the quartz, and in oue place it is surrounded by guartz."

"The quartz of the vein is white and-opaque snd shows columnar
crystals oriented transverse to the veln. Openings showlng well-
terminated crystals are common. The veins are of the later-veln type.
They sre badly shattered, and in the fractures a green chloritic
ngterial comnonly occurs. The green rock of the vein 1s couposed
chiefly of the chloritic wmaterlal, in which occurs conslderable of
the vein quartz and fresh sulpnides, chiefly arsenopyrite and some
pyrite. In thin section the chloritic substance is pale yellow, is
higinly birefringent, and occurs ae minute flakes in aggregate structure.
In hand specimen the rock 1s deep green to yellowish green, hard, and
usuelly cellulsr. The hemstitlc material is badly decomposed quartz
schist. It 1ls soft and crumbles in the hand. The unaltered wszll r ock
is & silvery gray quartz-mica schist in which quartz is the chief

constituent. The vein quartz is prominent even in small specimens of the
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schist. Viewed as a whole the wall rock is schistose$ in detall it is
essentlially quartz. Next to the veing it bresks down readily and is of
puff color."

The vein is continuous so far as followed but is not copstant in
width and showe still greater bariation in make-up. In some plsces the
quartz rock predominates, in others the green rock, and near the surface
the red oxidized material of the vein. The red rock ls favored by tae
operastors, because of its nigh gold content and also because it 1s
free milling. The buff schist 1s said to carry some gold but is not
considered good pays. A certain amount of it is mined with the vein
meterizl and 1s willed as a part of the run of mine ore, which is said
to have a value of §5 to #6 a ton, All the veine encountered in the
prospect shafts are sa2id to heve been of thls general type, varying
in width and in proportion oif the materlals. The green rock occurs
on the Sea Gull and probably on the Egkimo lode. Near the surfzce
some of the veins are composed almost entirely of red oxidized
material."

"Prospecting hes been confined to the oxidized zone of the
lodea. The sulphide wmaterizl was nowhere seen expoged, and 1ts
reclatione could not be deterwmined., In specimenﬂs the relations are
further obscured by the great smount of chloritic materiel associated with
the sulphideg. This chloritic substance is an infiltration product and
ieg clesarly later than the sulphide and guertz. The freshestof the
guartz is cut by mlcroscopic veinlets of this msterisl, areas of
urialtered arsenopyrite are surrounded by it, and shattered crystals
are scamed with it. PFrom the nature of the decomposed vein meterial
and from simllar occurrences elsewhere on Seward Peninsule, the sulphides
are Jjudged to be later than the quartz veins, heving iampregnated thne

schist of the vein wzlls and filled fréctures in the quartz. The decom-

posed hematitic material, whicl i i
& g (?E%P bndoubtedly schist that has deen



impregnsted by sulphides and weathered, mills free gold, but some gold

is not recovered on the plates, and the gold content is probavly in
pzrt base. Gold also occurs in the guartz of the open-gtructured veins,
so that more than one period of gold mineralization way oe represented. "
“ In local usage the terms "hard ore" and "soft ofe" are applied to
the gquartz-vein materiel and the schist country rock, respectively.
poth the nard and soft ore are reported to carry old, dut the hard ore
1s scida to pe of higher grade then the soft. This relsation does not '
riecesserlly rean thzt the schist and the quartz were minéralized indi--
vidually, for the quartz solutions have £0 squeezed througn tne schist
mass that the smsllest openlings nave been fillled, sand meny ol the velin-
lets are so minute and occur in such an attitude that trney would impart
little of thelr hardness or resistence to the gchist uwass as a whole.
The guartz way still remein the gold carrler, and thus the gold content
of the soft ore or schist may vbe due to.ite conteined metellized quertz
velrilets. The larger vains nave probably been considerszoly enriched
by the later sulphide mineralization."------cmomommmmcmo e
“Concentrates from Deniels Creek show scheelite and cinnsber,
but neither of these minerals was observed 0 occur in the will coin-
cenitraetes. Tiae source of the scheelite i1s not definitely known,
slthough 1t 18 probsbly zresent cg o @lnor consltuent ol the gquartz
veiﬁs. Veling of thisg type carry scheelite in the Nome reion. Tas
cinnabar 1ls saild to have been found in place in tne kBsklwmo lole
assocliated with the schist. The workiig in which this was discovered
is aow caved, end the occuﬁénée wee not seen by the writer. Cinnsber
ig 2180 s81d to be present 1In smell amounts in the Idaho znd See Gull
lodes, and wmercury is sonmetimes livereted on heating the aill pulp.
It is aldo known 1in the placdrs of Xldorado and Swede creeke but neas
not been traced to iteg source. The fsct that little placer zround has

been discovered on Dsniels Creiﬁsabove the point where the lode



system crosegeg 1its valley is fturther evidence that these lodes
supplied the gold for the rich beach and creek plascers."

Many other shafts, pits and open cuts are distrubted from the
most northerly lode claims to the beach. All of these have now caved
or sloughed in. At present only ascessment work is velng done by
removing the overburden on the lodes near thne edge of the sea cliff,
by ground sluviclng with water obtained from rsin ditches.

In the writer's opinion these three lodes constitute the best
lode prospects so far found on Seward Peninsulay, &lthouzh the ex-
traordire ry widths of 100, 200 and 200 feet resnectively given by
Cesthcart is believed by the writer to be due to the flattening out
of the dip. If tne widths are only what they appesr on the clifr
face, still with depth, the tonnaze aveilable would be very large.
With cheep water treunsportation snd large tonriage, a mine should pay
large returns even if the general average’§g§Q¥€“of the ore did not
run over §5 a ton. Of course it would teke considerabL§ more develop-
gent work znd e falirly laorge exvendlture of imoney before the 3 lodes
could be shown to be worth s large investment. I- is sald that this
would have been done yegrs 8g0 1f goime of the owners at that tiine had
been reasonable in thelr demands. o

-7;'
QUICKSILVER - °

As mentioned by Cathcart in U.S.G.5. Bulletin 722, psge 196,
cinnabar occurg in the concentrates of fidorado, D:s:nlels and Swede
creeks. G. B. Richardson also mentions the occurence of ciansbar in
Danlels Creek in a speciszl publication in 1900 of the U.S5.G.8. called
"Reconnalggances in the Cépe Nome and Norton Bay regions."

In 1923, cinnabar ore was found in place on the face of the
sea cliff about 150 feet sast of the mouth of Swede Creek. The

property is owned by the Alaske Mercury Corpar ation. A complete
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description of the surface outcrop and work done up to Sepbeaber, 1929,
is given in the writer'a "Report on the Status of the Coazl and Lode
Prospects of Seward Peninsula in the Suminer of 1929," psges 2 and 3,
and will not be agsin repeated here. However as a correction to the
above, the writer 1ls now of the opinlon that the 6 to 1l2-inch seam of
grayish tale msy be dlckite, @ sof't hot-water kKaolin with a talc-like
feel. During the writer's vieit in 1931, the mouth of the incline was
boarded up and the incline itgelf said to be too dengerous to eunter.
Tue following notes on the development work done were taken froam data
furnished vy J. J. Keenan. 1In 1930, the .incline wés continued followling
the henging wall of the ore body for 125 feet. The body oi high-grade
\ ore was lost 12 feet from the portal. From this place to &5 feet f rom
the portal, the incline was in low-grgde ore. At 65 feet, a sumall
pocket containing 2 tons of high-grade (2 per cent) ore was found.
Thence in 60 feet to the face, the iﬁcline was again in low-grade ore,
said to aversge £2 to $3 a ton at the 1931 price of quicksilver.

The ore body seems to pitch north Anto the hill at an angle of
15° to 20° ffom the horlzontal. The entire ore body or cinngbar lesd
most probably marks the site of former hot gprings action.

At about 1200 feet from the mouthn of Swede Creek, the.cinnabar
in the concentrates becomes very large and unworn. It is thought that
_somewhere near this place, the clnnabar lead crosses ﬁhe creek.

In the writer's opinion development work hes shown thig body or
lead of clnnabar to be too small to Justify the large expenditure of
moniey which would be needed 1n'trying to prospect 1it. 1I7 is not thought
that there is much poseibility of a quicksilver mine belng developed at
this plzcee, especlally at the present wrice of that metal. ‘

Adrnd A [ ﬁtﬁg/

assoclate Territorizl Minlng Engineer
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Portel to incline on quicksilver prospect, Bwede Creek.

Seacliff from near mouth of Daniels Creek, also showing part of
elevated dump and sluice boxes for cableway excavator.




Bhowing Idsho lode crumpled and overturned east of portal.s'b




Sea Gull lode fer bezach
,b,u\‘.a

o

Eskimo lode from top of cliff.
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