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GOLD PLACERS IN UTAH
Introduction

Only a small amount of material has been published
concerning placer mining in Utah, most of which is
now out-of-print and available only in libraries.
There are seven bulletins and professional papers
that contain sections dealing with Utah placers.
{These are listed below.) Only one publication,
Utah Geological and Mineralogical Survey Bulletin
62, is still available,

Boutwell, J.M., 1905, Economic Geology of the
Bingham mining district: U.S., Geol. Survey Prof.
Paper 38.

Butler, B.S., et al, 1920, The ore deposits of
Utah; U.S. Geol. Survey Prof. Paper 111,

Gehman, H.M., 1958, Notch Peak intrusive:
Utah Geol. and Mineralog. Survey Bulletin 62,

Gregory , H.E, and Moore, R.C., 1931, The Kai-
parowits reglon: U.S. Geol, Survey Prof. Paper
164,

Gregory, H.E., 1938, The San Juancountry: U.S,
Geol, Survey Prof, Paper 188,

Hill, J.M,, 1913, Notes on the northern La Sal
Mountains, Grand County, Utah: U.S. Geol.
Survey Bulletin 530a.

Hunt, C.B., et al, 1953, Geology and geography
of the Henry Mountains region, Utah: U.S. Geol.
Survey Prof. Paper 228,

Most of these bulletins and professional papers dis-
cuss placer operations on the Grean, Celorado, and
San Juan Rivers, and adjacent areas around the Henry
and La Sal Mountains. One professicnal paper,
"Economic Geology of the Bingham Mining District",
covers placer mining inthe Bingham district. Except
for photographs, charts and maps, those sections
that describe Utah gold placers are herein repro-
duced in their entirety.

Commercial placer operations in Utah have been
generally unsuccessful or discouraging. However,
in many parts of Utah there are extensive areas of
stream and terrace gravels that have not been thor-
oughly prospected for gold. Some are along stream
courses draining major mining districts. Possible
auriferous gravels exist in the vicinity of the Tintic,
Marysvale-Tushar, San Francisco-Mlilford, Park
City, and cother mining districts. In many areas of
Utah, lack of water imposes a serious handicap for
the utilization of the more commonly accepted placer
mining methods.

For information concerning placer mining equipment,
laws, methods, and techniques, the reader is re-
ferred to the following publications:

Boericke, W.F,, 1941, Prospecting and operat-
ing small gold placers: John Wiley and Sons.



California Div. of Mines and Geology, 1963,
Basic placer mining: Mineral Information Service,
v. 16, n., 12 (December),

Gardner, E.D., and Johnson, C.H., 1534, Plac-
er mining in the western Unlted States, I; U.S.
Bureau of Mines Information Circ. 6786.

Gardner, E.D., and Johnson, C.H., 1934, Plac-
er mining in the western United States, II: U.S,
Bureau of Mines Information Circ. 6787.

Gardner, E,D., and Allsman, P.T,, 1938, Power
shovel and dragline placer mining:; U.S. Bureau
of Mines Information Circ, 7013.

Jackson, C.F., 1938, Small-scale placer mining
methods: U.S. Bureau of Mines Technical Paper
591, with a section onFederal placer mining laws
and regulations, by F.W. Johnson.

Other publications concerning placer mining in the
western United States may be found in local librar-
ies and bookstores.

Butler, B.S., 1920, The Cre Deposits of Utah: U,S.
Geol, Survey Prof, Paper 111, p. 150-1§1,

CLASSIFICATION

The ore derosits of the State may be classified ac-
cording to age, form, or genesis. For the purpose
of comparison of the various deposits, which is one
of the main objects of the general discussion, a ge-
netic classification has numerous advantages and
Is used in this paper as the basis for the main dl-
vislons, further subdivislon belng made on the basis
of the metal content., In the discusslon of Individ-
uval districts use is made of suchother characteristic
features as seem best to bring out the relations in
the particular area,

The classificatlon adopted is based on that proposed
by Lindgren.l/
ORIGIN
Deposits Due To Mechanical Concontiation
Gold placers
Gold placers within the State are neither numerous
nor of great importance. The only ones that have

contributed largely to the gold output are those of
the Bingham district, though others have been work-

1. Lindgren, Waldemar, Mineral deposlts, p. 188,
New York, McGraw-Hill Book Co., 1813.

ed in the La S8al Mountains, the Henry Mountains,
near Marysvale, and on Colorado River and its tri-
butaries, Green, Grand, and San Juan rivers. The
total output probably has not exceeded $1,800, 000
in value,

Thedeposits in the Bingham district are in the bench
gravels of Bingham Canyon and its tributaries and
in stream gravels that have bcen largely derived
from the reworking of the bench deposits,

The occurrence of the gold 1s typical, In general,
the richest deposiis are near bedrock though some
are in pay streaks hilgher In the gravels. The gold
is rather coarse, especlally near the heads of the
canyons, and finer farther downstream. The can-
yons drain a mlneralized area and there can be little
doubt that the gold was freed and concentrated
throughthe weathering and erosion of the neighbor-
ing rocks.

The deposits inthe La Sal Mountains occuron a high
bench or mesa that marks the level at which the
mountain streams flowed out on a plain surrounding
the mountains at an earlier period in the physlogra-
phic development of the region, Later an uplift of
the regioncaused the streams tocut canyons Inthe
mesas surrounding the mountains. The weathering
of the material in these deposits has not been very
complete and the short distance that the gold has
been transported has not entirely freed it from gangue
minerals, so that its recovery ls difficult. Tho as-
sociated rocks and minerals indicate that the gold
has been derived from the gold-copper velns of the
La Sal Mountains.

The deposits of the Henry Mountains are apparently
in general similarto those of the La Sal Mountains,
though gold has beenrecovered from stream beds as
well as from gravels on benches and mesas. As in
the La Sal Mountains the gold has beenderived from
the neighborlng gold-copper velns.

The deposits near Marysvale are at the base of the
range on & bench that marks the level at which the
streams once [lowed. The princlple doposits are
noar tha mouth of Bullion Canyon, and thore {s little
doubt that tho gold wag dorlvod from qgold-hoaring
voinn ¢ut by tha ntream {lowlny thoroln,

A lttla gold has boon iedoveroad rom placors holow
the outvrop of the Annle Laurdn voln in tho Mown
Baldy dinteiet, Golil la alao raportad o thegraveln
on the want alda of tha Tushar Hapngo, mt nonn hna

boon produced,

Somo of the yold-bearing ddatiiota, notably Ve Mot
cur and the Tintle, contain no placor deposita, e
the Mercur, and poasibly in tho Tlntic, this in nt
tribut: * " ° 7 7 v A ded mmnd o af Vhio nold .,
which



In the Tintic district the small amount of the deposits
that have been removed by erosion may also be a
factor.

Numerous river placers, both benchand stream, oc-
cur along Colcrado River and its principal tributar-
les. The goldis very finely divided and shows little
tendency to formrich pay streaks. A little platinum
has been found with the gold. The deposits have
been worked to some extent at numerous localities,
but recovery of the fine gold has everywhere been
difficult and the operations have not been very suc-
cessful, Dredging has been tried on Green and
Colorado rivers but has not proved successful.

The geld has possibly been derlved from the sedi-
mentary rocks of the region, which are known to con-
tainthe metal in small amounts, or from gold-bearing
deposits near the headwaters of the streams. The
bench placers were formed in theriver channels dur-
ing earlier stages in the physiographic development
of the region, and modemn stream placers are now
being formed by a concentration of the gold brought
into the rivers by the weatheringand erosion of the
rocks of the adjacent areas and of the earlier de-
posits.

The black sands that accompany the gold might be
of commercial value under favorable conditions,
These black sands are composed mainly of magnetite
with lesser amounts of ilmenite and chromite and of
heavy silicates, such as garnet and zircon. Insome
placers they are said to constitute 7 to 8 per cent
of the gold-bearing material, and to contain, after
amalgamationtreatment, as much as $3 to $4 ingold
to the ton, but they doubtless average much less.
If such material could be shipped cheaply to the
smelters, the value of itsiron for fluxing might pay
a large part of the cost, leaving the goldas a profit.
Under present transportation conditions, however,
the black sands probably have no value.

Butler, B.S,, 1920, The Ore Deposits of Utah: U.S.
Geol. Survey Prof. Paper 111, p. 630-632: Henry
Mountain region (in part).

PLACER DEPOSITS

Placer gravels occur in the bed of Crescent Creek
and on benches at higher levels, In 1914 the grav-
els in the bed of the creek were being sluiced and
some dry washing was being done on the higher
benches. The presence of gold-bearing gravels in
this locality has been known for several years but
they have yielded in all only a few hundred dollars
in gold.

The gravel on the benches apparently accumulated
from the material coming from the mountains before
the present canyons were cut,

When the streams renewed their downcutting the
bench gravels were in part reworked and formed the
the channel gravels, Barite sand is abundant in the
placer gravels and is belleved to be derived from
veins In the mountains at the head of Crescent
Creek. The placer gravels, s¢ far as known, are
confined to Crescent Creek, near whose head the
most important gold-bearing veins cccur, This re-
lation naturally leads to the belief that the gold of
the placers was derived from the gold-bearing veins
in the mountains.

Butler, B.S., 1920, The Ore Deposits of Utah: U,S.
Geol. Survey Prof. Paper 111, p. 636-640: Parla
region (in part).

GOLD DEPOSIIS

Disseminated Deposits In
Consolidated Sedimentary Rocks

Character of the sediments

Finely distributed gold is reported to occur in the
sedimentary rocks over wide areas in the Plateau
reglon in formations ranging from Permian to Jurassic
and possibly in still younger rocks. Considerable
money and time have been expended on this class
of deposits, but there hadbeen no known preduction,
Nevertheless the occurrence is of much geologic
interest.

The gold occurs in sedimentsranging from moderate-
ly coarse sandstone to extremely fine clay. It is
all very finely divided and, it is sald, can not be
collected by panning, a fire or amalgamation assay
being necessary to determine the tenor of the rock.

An attempt to extract the gold on an industrial scale
has been made at Parla, on Paria River, in Kane
County, about 15 miles north of the Utah-Arizona

boundary, and at Spencer Camp, on lower San Juan
River.l/

Paria area

At Pariathe geld is contained inpart in an extremely
fine clay of rather unusual character, which it was
once thought might be treated by hydraulic methods,
In the fall of 1911 considerable machinery for this
purpose was freighted to the camp from Marysvale,
So far, however, no method of profitable treatment
has been devised,

Lawson discusses the gold deposits of the clay as
follows:

1. Gregory, H.E., Geology of the Navajo country:
U.S8. Geol. Survey Prof. Paper 93, p. 40, 1917,



"The purpose of my examination of the secticns at
Parla was in part to determine the quantity of gold
present. * * * The nearly horizontal attitude of
the beds made it possible to sample the clays by
vertical cuts onthe face of the bare hill slopes., The
cuts were made deep enoughto get beneath the ve-
neer of slacked pulp which covers the unweathered
clay. A sample of from 25 to 30 pounds was taken
every 10 feet measured vertically by leveling. The
sampling was done on theassumption that whatever
gold the clay might contain was all very fine, and
practically uniformly disseminated in any glven stra-
tum. The lowerpart only of the formation was sam-
pled, comprising from one-half totwo-thirds its en-
tire thickness, The samples, after careful crushing
and quartering, were submitted to Mr. E.H. Simonds,
of San Francisco, for assay. This he did with the
utmost care, in quadruplicate for each sample.

“The first serles of 18 samples was taken from a
trench 174 feet high on the southwest side of the
Parla River., Of these one was found to contain 10
cents per ton, nine 5 cents per ton, two 2} cents
per ton, four contained a trace, and one contained
none, Theseresults were checked by taking an ag-
gregate made up of equal weights of every one of
the 18 samples. The assay of this aggregate sample
was S cents per ton. It is worth noting that the sam-
ple which ylelded 10 cents per ton was taken from
the 15-foot bed of sandstone described as occurring
in this section.

"The second serles of 22 samples was taken from a
trench 210 feet high on the northeast side of Paria,
Of these, one yilelded 12} cents per ton, two 73
cents, eight S cents, five 2% cents, flve a trace,
and onenone., The average of the entire cutls about
4 cents per ton,

"The third serles of samples was taken froma trench
240 feet high, beginning at the top of the Shinarump
sandstone on the southwest margin of the formation.
Of these one ylelded 7% cents per ton, five ylelded
S cents, one 2} cents, sixteen a trace, and one
none. Confirming these results, an aggregate of
equal amounts of 13 samples from the first serles
of 18 yieldedto assay by Mr, W,5. Morley 4 cents
per ton. A similar aggregate of 16 samples from the
second serles ylelded Mr, Morley 2 cents per ton,
and an aggregate of 20 samples from the third series
ylelded also 2 cents per ton. Comparable results
are obtalned by amalgamation assays onlarge sam-—
ples, using chemically pure mercury.

"To those unfamiliar with the hydraulic method of
mining, the gold content of the Shinerump clays may
appear to be so small asto be insignificantand un-
worthy of attention from a practical point of view,
But under the most favorable conditions gravel con-

taining S cents per yard, or 21} cents per ton, may
be worked at a profit, The peculiar way in which
the Shinarump clay slacks and runs with water sug-
gests that it may be noless susceptible of hydrau-
licking than banks of gravel. This suggestion, coup-
led with an exaggeratad notion of the amount of gold
contained in the clays, has led to variocus attempts
to exploit them forgold. The ground has been staked
out in hundreds of placer claims and these have been
offered for sale at large figures. The value of the
ground is, however, very problematical. If 2 meth-
od of successful hydraulicking and recovery of the
gold be developed, it will only be after a long per-
{iod of experimentation, at large expense, at a few
favored localities where a vast yardage of the clays
is free from overburden and where abundant water
may be had cheaply. No large expenditure for the
method of winning the gold has beendemonstrated,

"At present, the occurrence is interesting from a geo-
loglcal rather than a practical point of view, We
may safely assume, on the basis of the sampling
at Paria, that the Shinarump clay there contains on
the average 5 cents per cubic vard. The same for-
mation appears to be similarly auriferous at Lees
Ferry and at San Juan, and it is probable from the
extreme uniformity in the physical characteristics
of the formation whereaver it has been observed, that
it is similarly auriferous throughout its extent."”

Tha gold is not confined to the Shinarump clays in
the Plateauprovince, A cut 140 feet high was made
in the underlying Permian shalas and 14 samples
secured for assay. Of these, two ylelded 10 cents
in gold to the ton, five yielded Scents, six a trace,
and one none, An aggregate of equal parts of these
14 samples ylelded to an amalgamation assay 4 cents
per ton. This result is probably representative of
the gold content of the entire thickness of the Per-
mian, since the conditions of sedimentation appear
to have been very uniform throughout. The Permian
beds do not, however, slack in water, and there is
no prospect of their being susceptible of hydraulic
mining., They are, however, quite as Interesting as
the Shinarump as an Instance of the occcurrence of
gold in fine-grained sedimentary roccks.l/

San Juan River region

Gold was first reported from San Juan River by an
Indian trader named Willlams in the fall of 1892.
Tales of fabulously rich deposits, both inriver plac-
ers and in sandstones adjacent to the river, spread
through the West, and several hundred men “stam-
peded” to the region in midwinter (1892-93) and
suffered great hardships, The riverand {ts tributar-
les were staked for many miles. After fighting and

1.Lawson, A.C., The gold of the Shinarump at Paria:
Econ. Geology, vol, 8, p. 434-446, 1513,




bloodshed it was found that the gold was too fine to
be worked on a small scale, and in a few months
the reglon was practically abandoned.

The possibility of working the sandstone deposits
has beeninvestigated several times since, As late
as 1910 machinery wastaken intothe regionto crush
and treat the rock but was never operated. The
sandstone is said to contain 20to 40 cents, or even
more, per ton, in gold. The writer has not visited
the district and has no reliable data pertaining to
the gold content of the sandstones. It may be re-
called, however, that apparently reliable reports
stated that the deposits at Parla contained from 30
to 65 cents peryard in gold, and conaiderable money
was spent on this assumption, whereas Lawson found
that the average for those deposits is about 5 to 10
cents per cubic yard, It is possible that a more
careful sampling will show a much lower content for
the sandstones of San Juan Riverregion thanis com-
monly reported.

Other deposits

The Triassic sandstones in the vicinity of the Henry
Mountains are sald to carry gold, assay values ex-
ceeding $1 per ton being reported. However, any-
one considering working these sandstones should
remember the Paria experience, and make careful in-
vestigation before attempting to treat them, Assays
of sandstonc from the La Sal Mountain region show
gold and silver present. Ash from the Pleasant Val-
ley coal is sald to have ylelded 60 to 80 cents per
ton in gold.l/

It is evident, as pointed out by Lawson, that the
gold 1s widely distributed, but thus far it has not
been tound possible to extract it profitably. The
widespread occurrence of the gold is of interest,
however, as indicating that the sediments were de-
rived from a rather highly mineralized area, and
further, as furnishinga possible source for the plac-
er gold of Colorado, San Juan, Green, and Grand
rivers,

Placer Deposits
General features

Placer gold has been known for a number of years
in therivers of eastern Utah, includingthe Colorado
and its main tributaries, Grand, Green, and San
Juan rivers. The deposits have been worked spor-
adically and numerous devices have been tried for
saving the very fine gold.

The richer gravels have been worked in a small way,

l. Jenney, W.P., The chemistry of ore deposits:
Am. Inst. Min. Eng, Trans., Vol, 33, p. 461, 1902,

some probably at a profit, but attempts to operate
on a large scale have not met with success. The
total production has been only a few thousand dol-
lars, of which Colorado and Green River deposits
have furnished the greater part,

The gold-bearing gravels are foundat intervals from
Wyomingto Arizona. They are most extensive, how-
ever, on Colerado River, betweean the mouth of Fre-
mont (Dirty Devil) River and the southern boundary
of the State, on GreenRiver, above the mouth of the
Duchesne, and on San Juan River near Bluff. Few
of the river placers were visited by the writer, and
little concerning them is tobe found in the literature.

Colorado River

Development

The most active operations on Colorado River have
been carried on from about the mouth of Crescent
Creok southward to a few miles below the mouth of
San Juan River. Attempts atdredgingand other plac-
er operations were carried on farther south. The
region has little rainfall and the tributary streams
normally carry little water, and many of them are
dry for a large part of the year, preventing large
hydraulic or sluicing operations with water from a
source above the river, Pumping from Colorado Riv-
er for sluicing is expensive. A water wheel was
tried at the Good Hope bar and was later set up at
the Gold Coin placer, but was not notably success-
ful. Dredges were used a short distance above the
mouth of Pine Alcove Creek and farther south toward
Lees Ferry, but neither was successful, Moreover,
the very fine division and flaky character of the gold
make it hard to save, and the percentage recovered
by the methods so far employed is said to be very
low. In view of these difficulties and the remote-
ness of the region, and the consequent high cost of
supplies, it is not surprising that the efforts to work
the placers have not met with marked success.

Occurrence

Gold is present in the river bed, in bars a few feet
above the river, and in benches many feet higher.
At the Gold Coin placer, according to Frank Bennett,
the upper bench is 197 feet and the lower bench 65
feet above low-~water mark. Other benches, said to
be gold bearing, are estimated to be 1,000 feet
above the river. These benches are remnants of old
canyon bottoms in which lower channels have been
progressively cut, The bench gravels examined are
rather fine, few of the pebbles measuring more than
6 Inches, and probably 50 per cent being less than
1 inch,

On some of theriver bars coarser material was pres-
ent and the relative proportion of coarse material




was somewhat greaterthan on the benches. The fine
material consists mainly of quartz sand but contains
a large amount of heavy sands, The heavy sand
consists mostly of magnetite, which can be readily
removed by an ordinary hand magnet. A consider-
able portion of the remainder, consisting largely of
hematite and {lmenite, can beremoved with an elec-
tromagnet. The remainder i{s principally garnet, a
black mineral that is probably chromite, zircon, and
small amounts of rutile. Pebbles of hematite, the
largest an inch in diameter, were noted, especlally
on the Gold Coin claim.

Many of the mineral grains composing the heavy
sands are well rounded. Others, notably those of
zircon and chromite, show nearly perfect crystal
outlines. The heavy minerals are abundant In the
gravels. Mr, Bennett states that the gravels of the
Gold Coin placer contaln as high as 6 per cent of
"black sand," and other deposits probably contain
about the same proportion.

The gold is in small flakes; the largest seen (in a
sample panned from the Gold Coin placer} was 0,36
millimeter long and 0.26 millimeter broad. The av-
erage dimensions, however, are much less, the
greatest diameter not greatly exceeding 0.10 milli-
meter. Flakes with a dlameter of 0.05 millimeter
are not uncommon.

Most of the gold from the Gold Coin placer is very
clean and has the color of very pure gold. Some
flakes, however, are yellowish green and are evi-
dently not so pure. The gold is about 0.960 fine,
but it is sald to vary somewhat on different bars,
The records of output from several bars show about
12 parts of gold to 1 part of silver. Three small
colors of a gray metallic material, found in a pan
from the Gold Coin placer, show the same rounding
and pitting as the gold colors, and are belleved to
be platirum, which 1s known to be present In the
deposits.

The gold content of the gravels Is said to be rather
uniformly distributed vertically instead of being con-
centrated on bedrock. The richest ground is said
to contain considerable clayey material, The gold
gravels are commonly covered by sand, in places
several feet thick, that has been derived from the
adjacent cliffs. Gravelsat the upstream end of bars
are said to contain more gold than those lower down;
and thehigh benches are said to be commonlyrich-
er than the lower ones; but there are exceptions to
both these rules.

The gold content of the gravels, of course, varies
from place to place and to obtain an average would
require very extensive sampling. Some of the re-
sults of operations are available, but it is reason-
able to suppose that only the richer gravels were

treated. Mr. Bennett states that about 1,000 yards
of gravel from the upper bar of the Gold Coin claim
yielded gold to the value of $730, or about 73 cents
per yard. Gravels from a bar near the mouth of Red
Creek are said to have ylelded from 70 cents to more
than $1 per yard. The "black sands" are said to
contain considerable gold that is not recovered.

Very few data are avallable as to the platinum con-
tent of the gravels, A sample of "black sand" ex-
amined by D.T. Day and R.H. Richardsl/ yielded
6.36 ounces gold and 0,15 ounce platinum per ton,
and some high-grade gold concentrates are said to
have assayed 1 part of platinum to 9 parts of gold.

Bert Seaboldt has kindly furnished estimates made
by several men who have examined the gravel bars
along the river. These estimates are based mainly
on the results of panning and show a variation from
25 cents per cubic yard to double or triple that
amount, The writer has heard other estimates as low
as 5 cents per yard for the general run of the river
sands. It is probably needless to say that great
caution and skill are required in estimatlng the gold
content of the gravels, and one accustomed to ccarse
gold is likely to be misled by the very fine and
"flaky" gold of Colorado River.

San Juan River

The placer deposits of San Juan River were not ex-
amined by the writer but have been described by
Gregory, 2/ who states that reports of rich deposits
of gold in gravel bars and terraces of the San Juan,
below the mouth of Montezuma Creek, caused the
"Bluff excitement" of 1892, when 1,200 people rush-
ed to the river and went away empty handed.

Several plants have been installed along the river,
notably that of the Oregon Gold Mining Co., near
the mouth of Montezuma Creek; at Zana Camp, 3
miles below the mouth of Nakai Canyon and about
20 miles above the junctionof the San Juan and the
Colorado; at Spencer Camp, in the Great Bend in
the San Juan 6 miles below Zana Camp; and 4 miles
below Nakal Canyon. Minor operations have been
carried on at other localities,

The output from these operations has been small,
and the larger undertakings, at least, have been
failures., Gregory says: ‘'That gold is widely dis-
tributed in the San Juan Valley is indicated by the
fact that nearly every pan fromthe bars shows a col-
or." The metal, however, is In excessively fine
flakes. The cost of transportation is too great to
Justify operations without a yleld larger than has
been reported.

1. U.8. Geol. Survey Bull. 285, p. 159, 1905.
2. Gregory, H.E.,Geology of the Navajo country:
U.8. Geol. Survey Prof. Paper 93, p. 139, 1917.



Green River

Gold has been found and some prospecting done on
Green River at numerous peoints from the Wyoming
line southward, Gravels in Browns Park are said to
contain gold, and some prospecting has heen done,
though there has been little production. Near Jensen
attempts have been made torecover the gold by both
dredging and sluicing, but neither methoed has been
very successful in recovering the fine gold, Con-
asiderable proespecting has been done in the vicinity
of Jensen, where large bodies of gravel arereported
to contain gold in small amount. Accordingto New-
ton Stewart, of Jensen, the gravels capping the me-
sas bordering Green River in that vicinity also con-
tain gold in small amount,

At the Horseshoe Bend of Green River, about 15 miles
a little west of south from Vernal, considerable plac-
er mining has been done. This was the only local-~
ity where operations were being carried on at the
time of the writer's visit, and circumstances per-
mitted only a very hasty examination.

The gravels are on the inner side of the great oxbow
curve made by the river., Where they occur, near
the "top" of the bow, the river is cutting against its
outer bank and has gradually receded from its inner
bank. Thegold-bearing gravels, which rise several
feet above high-water mark, have been prospected
along the river front for upward of a mile and are
said to extend a quarter of a mile back fromtheriver,
though sufficient prospecting has not been done to
outline their areas.

The pay gravel 15 said to rest upon clay, which 1s
underlain by the decomposed sandstone of theregion.
The deposits are covered by sand that has drifted
over them, inplacesto a thickness of 5feet or more.
The gravel contailns many pebbles 2 to 4 inches in
dlameter or even larger but few boulders that ex-
ceoad a foot in diameter. The gold is reported to be
rather uniformly distributed vertically; at least it
shows no marked tendency to concentrate at the
base. There are evidently rich streaks horizontally
and the same ls probably true vertically.

The mineralogy of the fine material is similarto that
of Colorado Rilver, Magnetite is abundant, as are
also garnet, hematite, ilmenite, chromite, and zir-
con, The gold is almost ldentical in appearance
with that of Colorado River in color, size, and shape,
aexcept that the sample examined contained fewer of
the greenish-vellow “colors". Two flakes ofa gray
metallic mineral collected in a pan are belleved to
be platinum.

The gravels vary in gold content from place toplace,
and it is difficult to determine their average tenor.
Some of the gravel worked 1s said to have ylelded

$1per vard. In these operations, however, the bet-
ter ground was selected, and it 1s safe to say that
in any large operations the average would be very
much lower.

The only water supply 1s Green Riverand in working
the ground itis necessary to elevate both the grav-
el and the water,

As in other places in eastern Utah difficulty has
been experienced In recovering the fine gold. 1In
the fall of 1913 the Pine Gold Placer Mining Co.
has nearly completed a plant designed especially
for recovering the fine gold, but to the present time
{1917) it has made no important production.

Grand River

A small amount of placer gold has been recovered
from the bars of Grand River. The writer did not
see these deposits, but they are sald to be similar
to those of Green and Colorado Rivers.,

The source of the gold inthe placers has never been
definitely ascertained and has been much disputed.

It 13, of course, recognized that the gold-hearing
veins of the La Sal, Abajo, Henry, and possibly
Uinta mountains may have and propably did furnish
a portion of the gold, though the gold of the Henry
Mountalns at least is said to differ considerably
from the river gold. Moreover, so far as known at
present, the veins in these mountains do not seem
adequate to account for the gold along the rivers.

It seemsto bethe prevailing opinion among men who
have worked the river deposits that the gold in the
sedimentary rocks has been concentratedto form the
auriferous gravels of the rivers,

Schraderl/ has described very similar deposits from
Wind and Big Homn Rivers, Wyo. , and considers their
most probable source to be the lodes in the pre-
Cambrian rocks. Green River heads in essentially
the same reglon, and it is entirely probable that at
least part of its gold has been derived from a simlilar
source and has been concentrated by repeated re-
workings. In like manner it is possible that the
gold of the San Juan placers was derived from the
lode deposits near the headwaters of that stream.

Boutwell, J. M., 1905, Bingham mining district,
Utah: U.S. Geol. Survey Prof. Paper 38, Pt. 2,
p. 331-360,

1. Schrader, F.C., Gold placers of Wind and Big Horn
rivers, Wyo.: U.S. Geol. Survey Bull. 580, p. 127~
145, 1914,



PLACERS

Introduction

Binghamis the only locality in the State where plac-
er mining has been successfully prosecuted.l/ It
reached its greatest development during the years
1868-1872, and since then has steadily waned un-
til at present only a few scattered creek deposits
are operated, The deposits which are knownto car-
ry gold have been practically worked out with the
exception of an extensive body of gold-bearing grav-~
els that cover the bottom of lower Bingham Canyon
to a considerable depth.

Auriferous gravels occur on the walls and bottoms
of Bingham Canyon and its tributaries through a ver—
tical range of several hundred feet, in bench, rim,
and creek deposits. The bench deposits have been
opened in middle Bingham Canyon on Argonaut, Dix—
on, Cherikino, and upper Clays ground: in CarrFork
at the Gardella pit: and In lower Bingham Canyon
on the St, Louis, Lashbrook, and Schenk ground,
Rim deposits were best developed in lower Bingham
Canyon, where they have been opened by the Old
Channel, Clays, and Mayberry workings, Shallow
creek deposits have been worked at the Castro plac-
er, in Bear Gulch; at the junction of Bingham Can-
yon and CarrFork, and at other scattered localities,
Deepcreek gravels have been worked on West Moun-
tain placerand Bingham placerground in lower Bing-
ham Canyon. Some of these deposits may be cor-
related in distinct channels. They indicate deposi-
tion at successively later and later periods during
a general cutting of the valley down to lower and
lower levels through five distinct stages of dissec-
tion.

Most of the gold has been derived from croppings of
ore-bearing limestone; some has undoubtedly come
from auriferous copper-bearing monzonite and crop-
pings of veins and lodes, and some possibly from
quartzite. Farthe greater portionlies in the lowest
5 to 6 feet of uncemented gravel immediately above
bed rock, though a little flour gold has been found
in a few upper leads, The pay gravel was worked
by tunnels inbedrock by lateral drifts from the bot-
tom of shafts to bed rock, and in a few places by
hydraulicking. The gold was usually recovered by
ordinary sluicing. It is medium coarse, well water-
worn, and battered. Values were variable, aver-
aging 6to 10 cents per yard in some bench deposits,
over $2 a day In some rim deposits, over $2.75 in
the Mayberry rim deposits, and about 10 cents a
pan in some of the deepcreek gravels. Thefineness
is reported to be between 0.850 and 0.950. The
total known output amounts to about $1,500,000.

1, Tenth Census, vol, 13, p. 419,

History and Development of
Placer Industry in Bingham

Discovery: The date of the discovery of placer gold
in Bingham has been differently reported. One author
states that placers were discovered in 1864 .1/ Some
ploneers maintain that gold was first discovered in
the gravels of this canyon in the fall of 1866,2/ and
was actively exploited by Peter Clays and G.W.
Crowley3/ in the spring of 1867. Others hold that
"free gold was first discovered in Bingham in 1864
by a party of old Californians, who, returning from
Montana to pass the winterin Salt Lake City, pros-
pected the canyon in the early part of that year. It
was not, however, untilthe spring of 1865 that much
work was done In prospecting for gold in the grav-
els."4/ Placer gold was not, however, the scent
which led to the development of the camp, as has
been the case with so many other camps of the West,
for carbonates and sulphides of lead and copper had
been discovered about two years before (see p. 81).
The first successful operationupon high-level grav-
els was carried on in 1868, at a point about 1,000
feet above Myers®' Hotel.

Early activity: The discovery that the Bingham grav-
els carried gold in pay quantities aroused great en-
thusiasm, and prospecting was thereupon actively
taken up. The results were satisfactory beyond ex-
pectation, for it appears that by 1870, despite the
powerful opposition of Brigham Young, a million
dollars in stream gold has been recovered from the
gravels in this district, In fact, this early perlod,
from 1868 to 1872 proved to be that of maximum ac-
tivity in gravel mining.

Present condition: Sincethat time, so far as may be
learned from incomplete records, except during a
slight revival in 1881, the placer output has stead-
ily declined, Some gravel mining has been inter-
mittently carried on. As late as 1898 the Argonaut
was hydraulicked. InDecember, 1902, Bartholomeo
Gardella, a veteran gravel miner, was working the
Dixon bar on its southern portion in the north slope
of Dixon Gulch, And In recent years some sluicing
has been conducted in Bear Gulch. The latest ex-
tensive operations in gravel mining, and perhaps
the most expensive single plece of work ever under-
taken in this line in the State, was the exploration
of West Mountain ground toward the close of the
ninetles. Regarding this work, which is described
in some detail in the general consideration of the

1. Huntley, D.B., Tenth Census, vol. 13, p. 419,
2. Personal communication from Daniel Clays.

3. Personal communication from Isodore Morris, one
of the original locators of Cld Jordanclaim, the old-
est in the State,

4. Murray, J.R., Mineral Resources of the Territory
of Utah, 1872, p. 5.




property, it is sufficient in this connection to state
that it was eventually abandoned without having
added significantly to the ocutput. Recentlythe wat-
er-filled shaft and connected workings of this com-
pany have been secured by mill operators for the
purpose of supplying water for use Inwetconcentra-
tion, Placers inBingham have now ceased to be an
important source of ore.

Character of gold: The detrital gold obtained from
Bingham gravels is coarse, ranging from one-half
an ounce downward. It is reported to have shown
typical facies, being pounded and flattened into
flakes and scales which show puncturing and indent-
ing by gravels. Some valuable nuggets have been
found.l/

The fineness of Bingham placer gold has been re-
ported by two authors, and considerable difference
appears, Egleston gives the pay contents of Utah
{Bingham) gravel as follows: fine gold, 967.5; fine
silver, 132.5 (estimated); base metal, 4.4; total
crude metal, 1,104,4.2/ Huntley states that the
ﬂnelaess averages about 0.852 gold and 0.140 sil-
ver.

Occurrence of pay: The general occurrence, so far
as can be judged from information obtained from var-
flous sources, is like that characteristic of placer
gold inold stream beds invarious parts of the world,
That is, pay occurs higheat over bed rock or in the
case of upper leads, over a relatively dense mem-
ber, and best in the main channel, thinning outward
toward the rims. This seems to havebeen found true
in the gravel of various channels, whether high-
lying patches, intermediate channels, or deep-lying
gravels,

In these gravels the values have been found to lie
at twogeneral horizons, namely, in upper leads and
immediately overlying bed rock, (Pl, XLVI,) Thus,
in the so~-called channeldeposits, low values aver-
aging $1to $2 per day were found in a “gray wash"
8 to 10 feet in thickness, which lies 15 to 18 feet
above bed rock upon 8to 12 feet of waste, including
poorly sorted soll, rock, and vegetable debris. But
the principal source of pay was the "red gravel”
which immediately overlies bed rock to a thickness
ranging from 3 to B feet. Similarly, in the gravels
as a whole, including this channel and all others
thus far discovered in this locality, the bulk of the
gold has been taken from the portions Immediately
overlying bed rock.

The broad features of occurrence are {llustrated by

1, See values, p. 11.

2, Egleston, Thomas, Metallurgy of silver, gold,
and mercury in the U.S., 1890, vol. 2, p. 261,
3. Huntley, D.B., Tenth Census, vol, 13, p. 419,

the following examples: In the exceptionally rich
stretch adjacent to Damphool gulch, opened by the
Clays Brothers, pay was taken from the lowest 5 or
6 feet of gravel and the highest values from the low-
est portion, Althoughgold is saldto have been most
abundant in the high-lyingremnants, worked at var-
ious points along the canyon wall, it has alsc been
found to occur at higher levels, in that portion of
the gravel which immediately overlies bed rock,
Thus, in the ground explored by the Bingham Placer
Company, in lower Bingham Canyon, some pay,
composed chiefly of flaky gold, with some magnetic
(?) fron, lay upon a firm floor of "cement" gravel,
at a depth of 115 feet beneath the present stream
level and at an elevation of at least 135 feet above
bed rock. This was probably one of the best-de-
fined upper leads developed In the history of placer
mining in Bingham, Another instance is furnished
by recent sampling of the face of gravels exposed
in the Argonaut cut, From this it appears that the
lowest 30 feet of gravel carries low values through-
out, although the lowest 5 feet yielded considerably
higher values.

The occurrence In narrow channels on the rims of
major channels is admirably illustrated by the rim
benches on the Mayberry and the Clays ground.
Thus the Mayberry bar was a deposit of pay gravel
filling an early high channel 75 feet belowthe pres-
ent surface. The width developed betweenthe rims
is about 50 feet, and the length from a point where
it leaves the present rock wall to that where it re-
enters the main channel is about 150 feet. Exten-
sive exploration of the Clays bar adjacent to Dam-
phool Gulch proved that the benches on which pay
occurs there were remnants of channels cut in bed
rock at three distinct levels during the general epoch
of degradation. The upper bench lay 30 feet below
the present level of the valley bottom, and was 60
feet in width. This fell off to a bench 20 feet wide
at a depth of 20 feet below {250 feet below the sur-
face), and that gave way to a third and probably
later narrow channel 15 feet lower and 30 to 50 feet
wide, Gold occurred In the gravel upon each of
these benches, but the highest valuas occurred on
the highest bench.

As regards the distribution of gold longitudinally
along the course of the streams, there appears to
have been somelocalization of values inthat direc-
tionalso., Thusthe occurrence of therichest stretch-
es appears to have been in general in the upper or
headward portion of stream deposits, Incertain in-
stances, as in upper Bingham Canyon and Carr Fork,
the position of these richer bars was clearly deter-
mined by the position of the source of their gold,
for In these localitles pay occurred a shortdistance
downstream from the points where the stream cross-
ed ore-bearing llmestones. The occurrence of nug-
gets in the ground worked by the Clays Brothers,



near Damphool Gulch, however, is not so readily
understood, forgold-bearing members are not known
to occur in that immediate vicinity, Its deposition
in its present position may have been due to re-
peated reworking of gravels far upstream, or it may
be ascribed tounusual flow of water after extremely
heavy spring storms. It is, of course, possible
that it wasderived froman adjacent gold-bearing ore
body which 1s still unknown., In a broad way, just
as the size of gold particles is found to decrease
from their parent ledge downstream, so it appears to
grow finer from the upper to the lowerportion of the
Bingham Canyon.

The nature of the assoclation of gold with its in-
closing gravel is ingeneral that whichis character-
istic of unconsolidated materials. The gravel which
was mined from the surface of bed rock at the ex-
treme lower portion of the spur between Bingham
Canyon and Carr Fork, however, unlike the bulk of
Bingham gravels, is reported to have been cement-
ed, and to have required special treatment before
the gold contents could be extracted,

Exploitation: The method of opening the pay areas
and of extracting and removing the gold varles ac-
cording to the location of the individual occur-
rences. Some deposits were hydraulicked, others
were reached through shafts and lateral drifts off
from their bottoms, a very few were so exposed as
to permit working immediately on surface, and a
number were operated through bed-rock tunnels.
Thus, the Gardella and Argonaut were hydraulicked,
the former in 1872 to a considerable depth and over
a circular area, and the latter in a cut in gravels
200 feet long, 50 feet wide, and 50 feet high., The
Argonaut hydraulicking was conducted under a head
pressure of 100 feet, through a pipe 10 inches in
diameter and three twenty-seconds inch in thick-
ness,l/which carried from 300to 400 miner's inches
of water and threw a stream 80 feet in length from
a 3-inchnozzle. In earlytimes a partof this ground
is reported to have been drifted.2/

In exploiting the deposits atthe mouth of Damphool
Gulch the Clays Brothers sunk round shafts to bed
rock and stoped out the lowest Sor 6 feet of gravel
for a distance of from 6 to 20 feet from the bottom
of a shaft, Two days usually sufficed for sinking
one of these shafts. The method was safe and cheap,
because drifting was not carried far from the bottom
of the shaft. The situation of the upper Clays bar
in Bingham Canyon, above the mouth of Carr Fork,
and of Dixon bar, permitted drifting in pay along bed
rock from the surface upstream, In a similar way,
the bottom gravels in West Mountain ground are said

1. Egleston, Thomas, Metallurgy of silver, gold,
and mercury in the U.S., 1890, vol. 2, p. 176,
2, Tenth Census, vol, 13, p. 196.
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to have been opened by a bed-rock drift off from the
base of the dralnage shaft along the channel. In
upper Bingham and Bear gulches the pay portion is
exposed along its source directly today, so as to
allow open=-cut working.

The pay gravel was removed in various ways, In
hydraulicking the washings were, of course, led
through sluices. In drift mining, the usual method -
crosscutting and stopping - was followed, In the
Clays lower workings the gravel was hoisted inraw-
hide buckets by windlass.

As to the early methods of saving the gold very little
information could be obtained. Evidentlythey were
very primitive. It is reported that in 1874 goldbear-
ing gravel was drifted out and "washed in sluices
on the surface".l

At present in Bear Gulch water is ponded and led
through a short flume or sluiceway over the gravels
and the gold 1s caught by Californiariffles. Sluices
and riffles were undoubtedly utilized in saving the
gold from the hydraulicked gravels, and a similar
method seems to have been followed at the Waest
Mountain placer.

The problem of suitable water supply has ever been
a serious one in working the aurifercus gravels of
Bingham. The usual scarcity of water for washing
has been experienced about the heads of canyons,
while the gravels which occupythe deepest channel
in lower Bingham Canyon contain such an abundant
supply of water as to interfere with underground work.

It has been said that from the earliest daye to the
present washing has been hampered by an insuffi-
clency of stream water, In 1870 it was stated that
"owing to the scarcity of water, it {placer mining)
could not be successfully followed except in the
early part of the season, when the melting snow fur-
nished plenty of water. “1/ At the present day the
preparations for working the gravels in Bear Gulch
are timed so that the spring waters may be utilized.
Although it may be that insufficlent water supply
might render profitable washing at the upper portions
of the canyon and its forks uncertain, utilization of
the present supply could be far more economically
conserved, Nor should it be felt that Bingham is
less fortunate than many other placer localities In
thls respect. From replies to querles sent out by
mining specialists engaged in the collection of data
for the Tenth Census as to source of water utilized
for placer mining, it appears that 82.93 per cent
of the parties gave snow as the original source of
their supply, 15.45 per cent rain, and 1,62 per cent
both snow and rain. At Bingham there are heavy

1. Huntley, D.B., Tenth Census, vol, 13, p. 420.




snows which last from early in the fall tolate in the
spring, and it would seem entirely feasible to col-
lect the snow water in a cheap but adequate reser-
voir and to economize its use by slulcing.

On the other hand, an obstacle to the successful
exploitation of the deep-lying gravels, which has
iong proved insurmountable, has been the excess
of water. Accordingly, when the West Mountain
Placer Company was organized in 1898 this difficulty
was consldered and development was undertaken
with this in mind, Itwas proposed to extend asys-
tem of drifts and shafts across the channel from rim
to rim on the upstream side of the workable ground,
to collect therein the subsurface flow of water, and
to pump it thence to the surface, thus leaving the
reglon below accessible for thorough exploitation.
That this method has not succeeded is sald to be
due to insufficient pumping capacity. The present
superintendent states, however, thatthe capacity is
sufficient to manage the main flow from upstream and
that the uncontrolled flow enters belowthe drainage
croas section by seepage downward from the over-
lying creek, from side streams, or from bed rock.
It was afterwards proposed to govern this flow, which
amounts to 100 gallons per minute, by operating an
electric pump of 900 galions power at a lower shaft,
It seems probable that the entire drailnage problem
might have been solved more satisfactorily by lead-
ing the excess water out through a long drainage
tunnel driven from below on bed rock.

Values: The values in Bingham gravels, so far as
may be judged from the meager data at hand, have
not been high. The lowest 30 feet in the Argonaut
cut are reparted to have averaged 6 cents per cubic
vard, and the lowest 5 feet to have averaged 18
cents, The Mayberry rim channel is said to have
averaged 52.93 a pan. The lower rimchannels work-
ed by the Clays in the lower canyon are stated by
Mr. Clays to have run fairly high - 6 pans it 1s said
averaged §5, and in places the gravel ran $18to0 %20
a yard. The gravel lying deep beneath the present
stream level, upon the lowest bed rock, was found
in the West Mountaln workings to average 8 to 10
cents a pan. In one instance it gave $1.56 from a
single pan; and ylelded several nuggets valued at
from 40 to 50 cents, and one amounting to $1.66.
The largest nugget known to have been taken from
Bingham gravels is that found in August, 1876, near
Damphool Gulch, by Mr. Danlel Clays, which is re-
ported to have weighed 7 ounces and 15 pennywelghts
and tohavebeenvalued at $128. It hasranked since
that date {so far as known without contradiction)as
the largest single plece of gold ever found in Utah,

Output: The total value of gold produced by the
Bingham placers can not be stated with exactness.
Precise returns were made for only a few years; gen-
eral averages were stated for others, and no figures
whatever ware furnished for the greater portion of
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the period of operation. Thus many small amounts
which have been taken out intermittently for the last
nine years, but apparently not reported, must be
omitted. The Argonautis reported to have produced
$100,000, and the Clays diggings in the lower can-
yon, $175,000. A single clean-up at the West
Mountain is said to have yielded $500. The follow-
ing summary is based almost entirely upon the Mint
reports, the best available data, but the resultlng
total is necessarily belowratherthan above the true
total:

Known Output of Placer Gold from Bingham, Utah

1869-70........... ....1,000,000-600,000

o0y

I87) . s eueccsccanssacnsrsansnnnsansessl00,000
1872,........ wreseasasecenns vaseesssal00,000
1873 (From Bear Gulch)..vveeervavsoecen .27,000
1874, 0scivecnnccasceastsssansans eee100485,000
1875...... setssscasanenns cesesessseses30,000

1880, vussoesaocnneanssssnsssanesss /20,000

I8Bl,.suuinecuvascssassvessranannnenesll6,300
1890...civvuaccicnnsan cerrosascieansss 10,000
1891........ cecesrrestriseecesssaresssad, 600
L ..6,000
Total...... et raeseans .1,496,900 or 1,096,900

Future of the industry: The only considerable body
of gold-bearing gravels in Bingham remaining un-
worked is that which fills the bottom of lower Bing-
ham Canyon. Judging from all that can be ascer-
tained regarding the facts brought out by its explor-
ation and from the opinions of intelligent, trust--
worthy miners of extended local experience, detrital
gold occurs there in paylng quantities.

In placergold deposits, as in case of ore bodies In
place, themost inaccessible, which are often those
at depths, awalit the exhaustion of superficial and
more accessible occurrences. Success in these
gives confldence and draws capital to wider under-
takings. Superficial pay gravels appear to have
been worked out, Numerous isolated remnants of
high-level channels have been explored from Upper
Bingham to the Lead Mill station., Some of these
paid well while they lasted; many proved unprofit-
able. The detrital gold which lles deep beneath the
present stream upon bed rock in the lower canyon
awalits practical exploitationon alarge scale. Upon
the outcome of such operations on these deposits
rests the future of placer mining in Bingham.

History of Auriferous Gravels

In the following section some of the more important
factors that were apparently involved in the deposi-
tion of gold-bearing gravels at Bingham are briefly
considered, These include the development of the
present topography, the distribution and sources of
the gravels and of their included pay, the deposition

1. Tenth Census, vol. 13, p. 318.



of the placers, the correlation of the placers, and
a resumé of the history of the placers.

Present topography: The Oquirrh Rangarises steeply
from elevations on the surrounding desert of about
5,000 feet to elevations on the main divide of over
9,000 feet at the northern and over 10,000 feet at
the southern portion of the range. Its actual lower
slopes are buried beneath many hundred feet of rel-
atively recent unconsolidated deposits, so that it
is only the upper portion of the entire mountains
which appears above this blanket of waste and is
today considered the range. The eastern slope of
the actual range probably descends beneath Salt
Lake Valley on roughlythe same general inclination
as is exposed in {ts upper portion, passing deeper
and deeper until, well toward the eastern side of
the area, it meets the much steeper western slope
of the Wasatch. The variations in the local base-
level determined by this heavy blanket of waste,
and earlier by the inland sea which occupled this
area, have played an important part in the develop-
ment of the present topographyof the range. A thor-
ough conslideration of these problems requires more
complete evidence than is now at hand and would
lead far away from the more directly economic pur-
pose of the present volume. The purely physiogra-
phic questions involved, includingthe main conclu-
sions regarding this area, those regarding the Was-
atch, and the correlation of the two, may be pre-
sented in a separate paper.

The visible slopes of the range are cut by numerous
canyons trending roughly transverse (east-west) to
the range, Bingham Canyon, the master stream of
the region under special consideration, maintains a
generally northeast course from the main divide to
Salt Lake Valley, cutting obliquely across the east-
ern portion of the range. Short, deep, narrow, and
steep-sided canyons head on the main divide and
drain into Bingham Canyon from the west. The bot-
toms of the master canyons rise with comparatively
gentle, regular, slopes, from the deserts far into
therange, nearly tothe maindivide. Thusthey have
reached that state of balance between erosion and
deposition known as graded, when, by duly wearing
their slopes down or building them up with respect
to the base-level of their basin, their capacity to
do work becomes equal to the quantity of work they
have to do.l/ Thelir headward portions, however,
rise from the partially graded stretch tc the crest of
the 'main divide by exceedingly steep slopes. The
side canyons draining into these masters are, like
them, namrow and steep, but differ in having less
graded, more steeply sloping hottoms. Thus the
main streams have cutdeeply fartoward their heads;
the chief laterals have done the same to a less ex-
tent, but the numerous side gullies rise abruptly.

1. Davis, W,M., Jour. Geol., vol. 10, p, 86,87.
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As awhole the master streams are fairly graded, and
the principal side streams are partially graded in
their lower and upper courses, and their side gullies
are not graded. Thus, while all the canyons are
narrow, the masters exhibit very narrow flat bottoms
which extend short distances up the larger tributar-
les.

The general eastern and western slopes of therangs,
the major divides between master streams, and the
minor divides exhibit definite systematic modifica-
tions in form. In general the profiles of divides be-
tween streams draining eastward show a generally
even, gradual, decline to the Jordon Valley, with
accented departures at top and bottom. Thus above
this prevalling slope rise the peaks along the main
divide; below it descends the sudden pitch-off
eastwardto the desert, In the regionabout Bingham
Canyon the land form appears to comprise five ele-
ments. The prevailing slope isa moderately inclin-
ed, partially graded surface, above which rise pre-
cipitous ledgy peaks on the main divide, and below
which abruptly descend the steeper slopes of the
present canyon. Farther downward these slopes
give way to flat valley bottoms, beneath which nar-
row steep-sided trenches have been cut. These
several elements appear in fig. 9, which was
prepared from an exact tracing from a photograph
of the essential topographic features. In brief, the
present topography, comprising several types of
form, is composite. The production of this compos-
ite topography as a factor which influenced the de-
position of auriferous gravels is briefly described
under the heading "Stages of erosion,” page 14,

Distribution of gravels: Stream gravels occur In
Bingham Canyon and adjoining canyons in two forms,
{1) as channel fillings covering the main bed rock
bottoms, under present streams, creek gravels; and
{2) as deposits on earlier stream beds now left as
isolated remnants uponcanyon walls above present
streams, bench gravels,

The creek gravels include those lying in the imme-
diate bed of the present creek (creek gravels proper),
those lying on the rock walls {rim gravels), and
those lying below the present creek level immedi-
ately upon the lowest bed rock (deep craek gravels).

The creek gravels cover the bed of Bingham Canyon
from the Jordan Desent well toward the head of the
main canyon, and extend up Bear Gulch almost to
its head, as well as up the other main forks of the
canyon, Although interrupted locally by bed rock,
they are practically continuous along these stretch-
es. Theirthickness decreases upstream, Thus near
the mouth of the canyon, on the Bingham ground, a
shaft that is reported to be down 250 feet has not
reached bed rock. Fartherupstream, at West Moun-
tain shaft, the thickness of the gravels 1s about 150



feet; still farther above, at the mouth of Carr Fork,
the thickness, it is understood, is about 60 feet;
in upper Bear Gulch the thickness ls about 15 to 20
feet, and thence headward, as wellas InupperBing-
ham Canyon and CarrFork, the thickness decreases,
In short, the deposit of creek gravels as a whole
has the form of a wedge, with the thick end down-
stream.

Deepcreek gravels have been explored in lower and
middle Bingham Canyon. Rim deposits have been
opened in lower Bingham Canyon at a depth of 90
feet below the present creek level, and from Dam-
phool to Markham gulches at depths varying from 60
to 10 feet below the surface. And shallow creek
gravels, or creek gravels proper, have been worked
in the bed of the presentcreek, principally in upper
Bingham Canyon and its headward branches, Carr
Fork and Bear Gulch. In general the inclination of
therims appears to be steeper than that of the pres-
ent stream, so that downstream they appear to de-
scend deeper and deeper beneath the present creek
level,

Bench gravels are distributed in isclated patches at
numerous points alongthe main canyon, in its mid-
dle and lower portions, at elevations ranging from
20to 375 feet above the present stream. Regarding
certain of the higher patches it may only be said
that they now occupy rock shelves carved by early
streams. Similarly somo of the lower ones, like the
rim deposits, fill remnants of old channels, but a
number of the deposits at intermediate elevations
clearly lie upon a distinct bench. A comparison of
transverse profiles (Pl. XLVI) of the canyon, at points
where these deposits occur, with the tracing show-
ing the prominent topographic points on the canyon
walls (flg. 9) shows that the bench is the old pre-
valiling graded slope of the reglon, upon which, be-
fore the cutting of the late canyon began, extensive
deposits of gravel were laid.

The relations between these several bench deposits
may in some Instances be recognized; inothers they
are doubtful, The evidence of varlous kinds upon
this problem is discussed under the heading "Cor-
relation of placers," page 16.

Sources of gravels and gold: Evidence as to the
sources of the gravels 1ls found in theirdistribution,
composition, association, and form. The occur-
rence of the gravels in the form of stream deposits
indicates their derivation from sources upstream
from their present position. In all observed instances
the grades of the former stream courses, allowing
for subsequent tilting, show that their directions of
flow were in general the same as those of present-
day streams. The gravels therefore reached their
present position from points farther up the present
valleys,
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The gravels include fragments of rocks of the prin-
cipal types found in the district, but predominantly
the more resistant ones, as quartzite, quartzite
breccia, chert, monzonite, and porphyry. As these
occur generally throughout the district, and the
drainage comprises onlya single basin, the sources
of any particular deposit can not be definitely as-
signed to a single locality, The apparent restric~
tion of the coarse granular rock (monzonite) found
in the lower workings of the Highland Boy to that
general locality In Carr Fork affords an exceptlon,
Boulders of thatrock are found in the gravel exposed
in the Gardella pit, indicating their partial if not
complete derivation from Carmrr Fork. Although other
distinctive types are wanting, it was noted that the
types represented In the various deposits occur {n
place upstream. Thus the assoclation of rocks in
the gravels, allowing for the omission of those which
do not well resist erosion, is the same as theiras-
gociation in place.

The form of the gravels affords a rough key to their
gource, on the basisthat the most perfectly rounded
and waterworn boulders have traveled farthest. In
general the lower (both downstream and on thecan-
yon walls) that gravels occur, the more perfectly
rounded and waterworn they are. Exceptionsto this
are seen in the intercalated beds of sharply angular
material, but this was undoubtedly of immediately
local derivation. Thus the high bench gravels ex-
posed in the St. Louls workings appear only partial-
ly worn, while those taken from the Clays rim are
reported to have been very thoroughly rounded.

The sources of the gold In these gravels is partly
indicated by similar criteria., In gravel lying in the
headward portions of the canyon and its forks com-
paratively coarse gold has been reported. In that
deposited far out, at the mouth of the main canyon,
the gold isreported to have been very fine. Similar-
ly, the gold in the high bench gravels 1is sald to
have been rough, as distinguished from that in the
creek gravels, especially inthe lower canyon, which
is reported to have been rounded, worn, and bat-
tered, Detrital gold in high values occurs increek
gravels immediately downstream from the croppings
of the so-called "oxidized gold ores," and these
were doubtless the principal sources of placergold.
The pay gravel of certain placer depoéits, however,
can hardly be assigned to that source. In upperBear
Gulch no ore-bearing limestone crops upstream from
the auriferous gravels, and reconstruction of topo=
graphy does not make the derivation of all the gold
from oxidized ore in limestone seem more probable.
Some of it may have come from croppings of ore on
the Bazouk property, but the main source of the gold
in this locality was more likely mineralized por-
phyry. Agaln, the occurrence of the largest single
plece of gold known to have been found in Utah,
adjacent to Damphool Gulch, far from the known



croppings of any highly mineralized limestone, calls
for further explanation. This andassociated coarse
gold may have come from an adjacent ore body which
still remains undiscovered, but it is more likely to
have been derived from some fissure or lime cropping
at a more distant point and to have reached its pres-
ent position by migration downstream.

Some ofthe gold inthis section has doubtless reach-
ed its position by oft-repeated transportation from
some distance upstream. Some probably came from
gold- and copper-bearing porphyries. Numerous
assays of the Bingham monzonite on the Wall and
Boston Consolidated properties indicate a constant
though lowcontent of gold. Furthermore, extensive
observations on the Alaskan placers, now borne out
by detailed studies, tend to show that the pay in
those rich gravels is not so largely derived from
strong quartz veins as from Innumerable minute vein-
lets and Impregnations that are generally dissem-
inated throughout entire formations.l/ In a similar
manner it is not improbable that not only the intru-
sives carry fine gold, but also sedimentary forma-
tions, such as the great Bingham quartzite. In brief,
the pay in the Bingham placers was derived fromthe
replacement and fissure ore bodies, from impreg-
nated intrusives, and possibly in minor amounts
from impregnated sediments,

Stages of eroslon: The date of the initiationof ero-
sion on the present Oqulrrth Range can not be pre-
cisely stated. The lowest as well as the highest
known sediments outcropping in the Bingham area
have thusfar been found to Include only upper Car-
boniferous faunas. No visible paleontologic or
stratigraphic record of the geologic history of the
area from that time until Quaternary is known. If
such record was written it lies hidden beneath the
desert.

Something may be determined regarding this area,
however, by comparison with the history of adjoin-
ing regions. Regarding the history of the Tintic
Mountains, the southern extension of the Oquirrh
Range, it has been stated that "the southeastem
shore of the Mesozoic continent was not far from the
southemn end of the Tintic Mountains. In post-Jur-
assic time the young continent received an important
addition on its western edge - an uplift which was
accompanied by a marked plication, producing folded
ranges. "2/

1. Brooks, A.H,, Richardson, G.B., Collier,A.J.,
and Mendenhall, W.C.: Reconnaissances in the
Cape Nome and Norton Bay Reglons, Alaska, in1900:
U.S. Geol. Survey, 1901, p. 142.

2. Smith, G.,0., and Tower, G.W., Geology and
mining industry of Tintic district, Utah: Nineteenth
Ann, Rept. U.S. Geol. Survey, Pt, 3, p. 671,
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The same writer continues: "This post-Carbon-
iferous uplift inaugurated a decided change in the
history of the area. Eroslon was substituted for
sedimentation and the new land area immediately
began to have its surface wasted away. It appears
probable that many thousand feet of Carboniferous
strata have wholly disappeared from the Tintic re-
gion, and their ercsion was pre-'l‘ertiary.“l/

In view of the probable bulk of thisrange atthis time
to the south, and of the present maximum depression
in the Great Basin (Great Salt Lake) to the north, it
is not unreasonable to suppose that the range grew
northward, The Mediterranean of that period, now
Great Salt Lake, grew shallower and shallower as
the elevationextended northward,. Down the north-
northeast consequent slope flowed initial conse-
quent streams, whose course 1s preserved today only
by such master streams as Bingham Creek.

The dissection which began at that time is still in
progress., It has not proceeded regularly, but by
stages of greater and less Intensity. During some
of the less active stages cutting down gave way to
filling up, and these gravels were deposited.

Complete treatment of this problem Involves thor-
ough conslderation of such factors as climatic varia-
tions, orographic and epircgenic movements, and
factors determining synchronous degradation and
aggradation. The field study has not been suffi-
clently wide to afford data required for the adequate
consideration of these factors. Some evidence,
however, has been obtained, and that must suffice
for the present. In a broad way it is evident that
general increase ordecrease in precipitation would
produce a corresponding change, other factors being
constant, In stream degradation and aggradation,
Ice erosion might produce characteristic topography.
Broad land movements, elther crographic or epiro-
genic, might produce similar results, according as
the tilting hastened or retarded degradation. Differ-
ential tilting along axes athwart stream courses -
stream capture and diversion, etc. - are factors in
synchronous degradation and aggradation. Finally,
if Lake Bonneville had extended high enoughon the
eastern slope of the Oquirrh Range it might have
caused the deposition of such deposits of detrital
material as the gravels in lower Bingham Canyon,

In general, records of precipitation in this region
extend back only to about 1863, a period covering
not even the deposition of the latest creek gravels,
and are accordingly valueless Iin interpreting the
great stages of erosion. Evidence of glaciation has
not been found. In his study of Lake Bonneville his-
tory Gilbert described a fault along the wast base
of the Oquirrhs, on which he believed the range to

1. ibid., p. 672.



be relatively rising on the east. Further, he deter-
mined a broad epirogenic movement of the same
phase which, like that on the fault, tends to tilt the
range in post-Bonneville time toward the east, Such
a movement, even of that recent date, would not
affect the great erosion stages, and it is believed
the movements began at a much earlier period. As
regards the influence of Lake Bonneville upon the
deposition of the latest thick gravel deposits in
lower Bingham Canyon, it is to be noted that the
general upper limit of that water body assigned by
Gilbert 18 5,200 feet, while the present elevation
of the surface of the gravels on West Mountain plac-
er ground Is 5,500, and their base at that point
about 5,250, and that the Bonneville bench on the
eastern slope of the range within the Bingham area
was not noted at or above the 5,250 level, These
evidences are in accord with Gilbert's opinion of the
extent of Lake Bonneville in this locality as depict-
ed on his map, which shows the upper limit of the
lake extending considerably to the east of the east-
ern foothills of the Oquirrhs, and thus below Bing-
ham Canyon. Although this would appearto elimin-
ate this factor in the deposition of even the most
recent gravels, the question is a broad one whose
final solution must await more extended study of
recent land movements and of the eastemn continua=-
tions of the Bingham Creek gravels than was prac-
ticable during the present survey. Lithologic dif-
ferences and geologic structures fail to explain the
systematic topographic features. The land forms
themselves can best tell their history.

The present topography of the Binghamregion is com-
posite (see fig. 9}. As above stated, it indicates
that at one time dissection advanced well beyond
maturity (when the relief began todecrease) and pro-
duced a surface of moderate relief. The main slopes
were fairly graded, a few ungraded ledgy remnants
only remaining, Succeeding the long quiescence
required for such denudation, an elevation of sever-
al hundred feet ensued, and another cycle was in-
augurated. This elevationrevived the streams, en—
abling them to cut actively, as is shown by the to-
pography of the present master canyons and their
forks. Their narrow, steep-sided walls are proof
of their youthful character and show that the dis-
section which produced them has not advanced far,
In fact it appears to have been early interrupted by
another land movement, which was probably in its
broad effect a depression or, more precisely, atilt-
ing eastward. In consequence of this interruption and

‘loas of energy the streams were forced to lay down

thelr loads, and thus fill up the lower portions of
the master canyon and its main adjoining canyons
with a heavy deposit of gravel. This aggradation
appears to have given way at the present date to a
slight dissection (P1, XLVII). This is most marked
in the headward portions of the gravel filling, and
gradually decreases out toward the mouth of the main

canyon, though eventhere high gravelterraces show
it to be pronounced. These last two stages, filling
and subsequent cutting, are assigned to correspond-
ing land movements only tentatively, as further study
might show that the elevation which initiated the
canyon stage is stillin progress and that the recent
minor aggradation and dissection are due to other
causes.

In brief, the topography of Bingham Canyon appears
to have been produced during at least four cycles,
which were initiated by two positive geographic in-
terruptions and one negative interruption. An early
cycle of unknown extent was interrupted by a con-
siderable elevation, succeded by reduction tomatu-
rity, followed by pronounced uplift initiating dis-
section which in early youth was terminated by an
uneven east-westerly depression which at a com-
paratively recent date may have given way to a slight
uplift,

Deposition of gravels: Dissection and denudation
imply reciprocal deposition. The stages of erosion
are not conceived as comprising continuous erosfon
alone, for erosion inone part of a canyonwas doubt—
less contemporaneous with corresponding deposition
in other parts. Furthermore, it is not improbable
that during epochs that were characterized as a
whole by degradation there were transient periods
characterized by aggradation. Suchgeneral aggrad-
ation is exemplified on a more extensive scale by
that which marked the physiographic cycle next to
the last and which was recorded by the gravels blan-
keting the bottom of the present Bingham Canvon.

The preservation of gold in the gravels is immedi-
ately due, then, to deposition. The most wide-
spread period of deposition recorded was that just
mentioned, during which a heavy deposit of gravel,
over 250 feet in thickness, was laid down in lower
Bingham Canyon and a conterminous though grad-
ually thinning deposit was laid down in middle and
even uppéer Bingham Canyon. Deposition at other
periods is marked by the bench-gravel deposits.
The possibility that all the gravels were deposited
during a single long period of depositionthat lasted
until the filling reached the highest point at which
gravels occur, and that inthe course of their remov-
al down to their present level the benches escaped
as remnants, appears highly improbable.

Their positions and the character of their rock bot-
toms make it probable that the bench gravels were
laid down on beds of early streams which then flow-
ed at the elevations of the benches. The lack of
data on various bench deposits and thelr compara-
tive isolation and scantiness renders knowledge of
their relationship, of their possible continuance,
and thusof their extent, very imperfect. According-
ly, it can not be positively known whether they were



deposited during periods of general deposition
throughout the canyon or were of only local deposi-
tion. It seems probable, however, that the high
benches are merelyremnants of local deposits which
escaped removal during subsequent erosion by vir-
tue of their isolation beyond the course of later
streams. Lower bench gravels, as in the Dixon and
Argonaut, show more continuity and so far suggest
mere extensive deposition. Their origin, however,
appears to have been like that of the higher benches.

Therim gravels, so far as positionon inclosingrock
walls is concerned, are genetically like the bench
gravels. Their position with regard to the creek
gravels, however, suggests the alternative pos-
sibility that they may have been deposited during
the period of the general deposition of creek gravels.
The relative dates of the deposition of the rim and
the adjacent creek gravels are indicated by several
features. A section across the gravels will show
the relation of therim gravels and the beds overly-
ing those at a corresponding elevation in the main
channel. Again, avertical exposure of the members
composing the bedding of the main channel, as in
a shaft, will prove the presence or absence of an
upper lead in the main channel at the elevation of
the rim pay. Further, the general character of the
rim gravels as regards decomposition, rock associ-
ation, consolidation, etc., as compared with that
of possibly contemporaneous gravel in the main
channel, is often sufficient to prove thelir relative
age. These criterla have not been developed in
Bingham, and accordingly the relative ages of rim
and creek gravels can not be stated with certainty,
The fact, however, that rich gravel has not been
found at correspbndlng heights in the mainchannel,
that rim goid differs in character, and that in some
instances deep-creek gravel is reported to have
yielded extra high values on bed rock immediately
downstream from the rim deposit, strongly suggests
that the Clays, and probably Old Channel rim de-
posits, are older than the creek gravels in thelr vi-
cinity. If thisbe true, they would be older than the
creek gravels, and thus would be genetically relat-
ed to the bench gravels.

it is thus evident that the deposition of the gold in
these gravels takes place by a double process of
repeated natural concentration. On being released
from bed rock by erosion, gold is shed into streams,
and by being successively transported down the
stream and deposited becomes concentrated., Gold-
bearing gravels were early deposited on the bed of
streams long before the present canyon assumed its
present form. Subsequently, streams cut down
through those gravels, left portions lying on the
walls as benches, and carried other portions, with
the included gold, down toits deeper bed., By many
repetitions of this process, shown by the increased
rounding of the gravel and geold in the deeper later
deposits, the gold has been lowered from higher to
lower and lower levels and thus concentrated again
and again.
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Correlation of placers: In some placer districts only
certain channels are worth working. The correlation
of channels, especially when they are numerous,
then becomes of prime importance. The valuable
and worthless ores are thus distinguished with a
view to concentrating work on those which are most
likely to yleld a profit.

At Bingham the several placers have allyielded pay
and belong to a single dralnage system. Their cor-
relation is not, therefore, of much practical impor-
tance. The principal value arising from such cor-
relationwould be for the information affordedregard-
ing changes in grade of stream beds from earliest
to latest ones and thus regarding broad earth move-
ments.

The data required for such close correlation is not
to be obtained. Comparative sections of capping,
alternation of sediments with volcanics, grades of
channel intersections, etc., all of which may be so
clearly determined elsewhere, ara not present ar
accessible in this region, General observations
have been made on such features as elevations and
general character of gravel.

A few broad probabilities may be stated. The cor-
relation of the high benches offers the greatest dif-
ficulty. Inviewof the agreement in elevation, width
of channel, value of pay, and character of gold,
there seems no reasonable doubt that the Argonaut
and Dixon are portions of the same channel. The
view entertained by some that the Gardella is also
to be correlated with this channel is controverted by
the wide discrepancy in elevation. This objection
can be removed only by hypothecating a strong fault,
for which no visible evidence has been found. Nei-
ther does a comparison of the elevation of the St.
Louls pit withthe elevations of the pits of the Dixon
and Argonaut appear to warrant its correlation with
this channel. For that channelto reachthe St. Louis
would require a grade that wasa not only flatter than
main bed rock, but even flatter than the present
graded valley bottom. Asregards therelation of the
Clays and Old Channel rim deposits, it is to be
noted that their elevations agree, but some of the
Clays gravel was cemented, while that of the Cld
Channel was not, and the Clays rim showed three
Channels, while the Old Channel was not so report-
ed. Accordingly it is uncertain whether these are
the same or whether cne is later and cut out the
other. Although notyet proved, it is not improbable
that upper leads in West Mountain ground will prove
to be continuous withthat of the Bingham placer,

The profile of the present creek showing bed rock
where encountered affords a suggestive comparison.
Bed rock appears to descend deeper and deeper be-
neath the surface of the gravels downstream. Or
the gravels may be said to thicken downstream, In



other words, the slope of the present stream bed is
leas than that of bedrock. This may indicate efither
more perfected grading at present or a tilting toward
the east, Thetilting seems somewhat more probable
in view of the fact that in recent time the present
stream has dissected the bottom gravel deeper in
the upper portion of Bingham Canyon than in the
lower or outer portion. That is, three known stream
grades appear to indicate a tilt eastward along a
north-south axias located toward the head of the can-
yon.

Resume of history of gravels: Inpost-Carboniferous
time the Oquirrh Range gradually emerged above
water level and grew northward, Streams flowed
northward down its slopesand began the work which
Bingham Creek and its tributaries are today carry-
ing on. That work conaisted of wearing down the
surface, cutting valleys, and transporting down-
stream the product of that erosion - that is, devel-
oping the present topography. Although the general
action has been dissection, this has been interrupt-
ed for relatively short periods at local points or in
gpeclal instances throughout the length of the can-
yon by deposition, Theremoval of the various rocks
and of thelr included gold values from their positions
in placers, and their subsequent deposition as plac-
ers, constitutes the history of the auriferous gravels.

This generally continuous dissection has been made
possible by a broad uplift with slight eastward tilt-
ing of the entire region, accomplished during defin-
ite stages which were characterized by elevation
followed by quiescence and degradation, and by
subsequent aggradation which may be due to slight
depression. Thus the present topography indicates
that a long early cycle was interrupted by an eleva-
tion of many hundred feet, introducing reduction of
that land surface to maturity, then succeeded by a
pronounced uplift initiating dissection, which was
interrupted In early youth by aggradation. This de-
position and succeeding slight dissection of gravels
may have been due to minor depression and eileva-
tion successlvely in the course of general elevation.

During these land movements the activity of the e-
rosive agents has varied accordantly. At an early
date auriferous gravel was formed by the erosion of
gold-bearing ore shoots in limestones and of igneous
and probably sedimentary auriferousrocks. Portions
deposited in stream beds were subsequently left as
benches by further stream incision, Repeated de-
position and subsequent dissection have produced
a series of high benchand rimdeposits of auriferous
gravel. The principal deposits of auriferous gravel
were lald down (1) at the close of the erosion stage,
marked by the mature slopes, and (2) after the close
of the cutting of the recent canyon and the succeed-
ing depression. The former is recorded by the Ar-
gonaut and Dixon bench gravels, and the latter by

the wedge of creek gravels. Each removal of gravel
and its included pay from higher tolower levels, as
well as each transportation downstream, has acted
further to sortand toconcentrate thegold. Thus the
present creek gravels, includlng their eastern con-
tinuation, include all the gold released from bed
rock from earliest tolatest time, except therelative-
ly small per cent left on the benches and that re-
moved by man. The present recent dissectionof the
creek gravels and any normal successlonof activi-
ties which may fcllow will continue this process of
natural concentration of the placer gold.

Descriptions of Placer Mines

The placer mines of Bingham are in a condition that
isunfavorable to critical study. The principal work-
ings are inaccessible, reliable information is scarce
and detalled facts of occurrence required for ade-
quate correlation can not be cbtained. Yet certain
broad features of location, development, occurrence,
values, etc., have been learmed by conversation
with operators and by observation, and these fea-
tures afford a basis for general descriptions of the
principal workings.

The several productive areas will be described In
the following geographic order: upperBingham Can-
von, Bear Gulch, middle Bingham Canyon, Carr Fork,
and lower Bingham Canyon. The deposits in each of
these localities will be considered roughly in the
order of their occurrence on benches, on rims, and
on the canyon bottom at or below the present creek
level.

Upper Bingham Canyon

Creek gravels: The gravels in upper Bingham Can-
yonwhich have yielded gold arethe deposits filling
the main valley bottom, They are recent shallow
deposits of waterworn subangular gravel, including
quartzite, porphyry, and limestone. Payis reported
to have occurred in the base of these gravels upon
bed rock.

In general, the gold occurred just downstream from
the points where ore-bearing members are crossed
by the creek. Thus, large nuggets are sald to have
been found near the present Niagara mine, and in
the early days it is reported that rich gravel was
found in the main canycn from the point where the
stream crosses the Old Jordan limestone down to and
below its junction with Bear Gulch,

Bear Gulch

Creek gravels: The chief locality in Bear Gulch
where gravels are now worked lies about 1,500 fest
upstream from the Telegraph mine, Interbedded angu-
lar quartzite and subangular fragments of intrusives



occur here to adepth of 10to 15 feet (see P1, XLVIII).
Recent stream cutting has exposed at the base of
these deposits, immediately upon bed rock, a fine,
poorly washed gravel which bears gold. This was
worked from 1868 to 1872 by an experienced placer
miner named Castro, and is-still exploited annually
on a small scale. At time of visit (1900) prepara-
tions were being made to work this deposit during
the spring, when melting snows sufficiently augment
the weak stream to permit sluicing and washing over
California riffles.

Middle Bingham Canyon

In Bingham Canyon, between Bear Gulch and Mark-
ham Gulch, were worked the most exXtensive and
valuabie bench gravels inthe district and some creek
gravels. The bench deposits include, in the order
of their elevation above the present stream, the fol-
lowing: Argonaut pit, Dixonchannel, Cherikinobar,
and Clays bar. Creek placers which were worked
include the Heaton & Campbell placer and surface
workings on recent deposits. The general features
of each of these workings will be briefly described
in the order given above,

Bench gravels

Argonaut pit: The Argonaut deposits extend across
the end of the spur between Carr Fork and Dixon
Gulch, at an elevationof 375 feet above the present
level of Bingham Creek (see P1. XLIX, A). They ap-
pear to fill a well-defined old channel or bench to
a thickness of at least 60 feet (see general section
on Pl. XLVI). An excellent exposure shows the de~
posit to be made up in general of a capping of fine
sand and gravel underlain by cross-bedded lenses
of sand: black, carbonaceous detrital deposits; fer-
ruginous subangular material, becoming finer down-
ward; carbonaceous material; coarse subangular
material from 1 to 61inches in dlameter; alower car-
bonaceous bed, and a base hidden by talus. The
bed rock is smoothly waterworn, The correlation of
this gravel with that in the Dixon channel to the
north and the Gardella pit to the southis considered
under the descriptions of those respective properties.

In the early days the baseof this bank of gravel was
explared by small open cuts along the exposures of
the channel bottom in Carr Fork and Dixon Gulch,
These developments apparently warranted more ex-
tesivework., A hydraulic plant was installed, cap-
able of throwing an 80-foot stream through a 3-inch
nozzle, and the deposit has been piped from Carr
Fork to Dixon Gulch from surface to bed rock. The
resulting cut is about 200 feet long by 50 wide
and 60 high. The flowage was led eastward by
channel cut in bed rock and sluiced in Dixon Gulch,
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The values contained in this deposit were recently
carefully sampled in connection with a lawsuit, It
appears that the lowest 30 feet of gravel now expos-
ed in the face of the main cut averaged 6 cents per
cublc yard, and that the lowest 5 feet averaged 18
cents, The total output from these workings can not
be stated with certainty, but it is generally held
that it is approximately $100,000,

Dixon channel: The Dixon channel is located on a
bench in the southern wall of Bingham Canyon, on
the spur between Dixon and Markham gulches, at an
elevation above Bingham Creek of about 350 feet at
its upper end and about 300 at its lower end. The
bed rock on rims and channel was not accessible for
determination of present elevation and grade. The
upstream end of this deposit lies just across Dixon
Gulch and only 125 feet north from the Argonaut.
The accordant elevations of bed rock in these two
workings, as well as the general character of the
channel, seemto substantlate the general bellef that
the Argonaut and Dixon workings are on portions of
the same bench or channel,

This channel was worked in 1868, The exposure on
the wall of the canyon of the downstream portion of
this deposit has been worked by an open cut; two
shafts 40 and 50 feet deep have been sunk, a bed
rock tunnel was run by the Dixon Brothers upstream
for a distance of 80 feet, and in 1902 Gardella was
working the upper portionof thisdeposit. Thisthor-
ocugh exploration proves the deposit to be a filling
of gravels in a stream channel to a depth of ap-
proximately 50 feet. The channel is stated to be 25
to 100 feet wide, with a flat stretch, some irregular
steep portions, and a notable pothole. Rims 15 to
50 feet wide have been found.

Information as to the character of gold and average
value of pay is scarce. In general the gold is said
to have been of medium size, and evenly rather than
thickly distributed, so that a moderate and constant
rather than a high saving was effected. No figures
on output could be obtained,

Cherikino bar: Lower bench gravels have been work-
ed in middle Bingham Canyon at several points, On
the northeast side of the canyon, in the rear of
Rogers's custom concentration mill, or about 4,000
feet upstream from the mouth of Carr Fork, is a de~-
posit whichappears to be one of the most extensive
masses of gravels known above the extreme outer
portion of the canyon. Its general appearance is
that of a shelf or bench of solid gravel, approximate-
ly 250 feet in thickness, 1,500 feet in length, and
500 feet in breadth, Waterwom gravels cap this
bench, are plentiful on the slopes below, and ap-
pear interbedded with waterworn sand and subangu-
lar flcat along the railroad, They have been Insuf-
ficlently explored underground, however, to prove
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their true character and extent. A tunnel has been
run Into the base of these gravels about 50 feet
above the creek level, but the results obtatned were
not to be learned, It is reported that considerable
work was done here in the early days by two Itallans,
Cherikino and Bretano, and that they developed a
well-defined channel at an elevation somewhat a-
bove the present creek level.

Clays bench: At the junction of Carr Fork and Bing-
ham Canyon, overlying the lower portion of the in-
tervening spur, occurs one of the largest and rich-
est deposits of gravel In this reglon. It lies upon
quartzite about 50 feet above Carr Fork Creek on the
west and about 30feet above Bingham Creek on the
goutheast. Its maximum dimensions are 1,000 feet
in north-south and east-west directions, and 150
to 200 feet in thickness.

The gravel composing this mass includes angular
and subangular quartzite, granular fine-grained
monzonite {found in main Bingham Canyon}, coarse
porphyry (found in Carr Fork), and quartzite breccia.
The base of the deposit is made up of well-rounded,
fairly coarse fragments of fine-grained intrusives,
quartzites, and cherty limestones, which are ce-
mented by coarse waterwern quartz sand., Between
these basal cemented gravels and the quartzite in-
tervenes a layer of smoocthed and polished ferrugin-
ous breccia, reaching in places a thickness of 6
inches.

Development work inthe base of this mass comprises
numerous short bed rock tunnels from Bingham Can-
yon, the Gardella hydraulic pits, and a long tunnel
on bed rock in Carr Fork. This tunnel was driven
from the north end of the deposit, under the center
of the spur, for 800 feet, whence a fork to the south
connects it with Gardella pit and with Bingham Can-
yon, It provesthe prasence here of a narrow channel,

The gold found here was, as a whole, coarse. The
best values occurred inthe base of the gravels upon
bed rock, but some gold was taken from an upper
lead 150 feet above bed rock,. It was in thisdepos-
it, at a point about 1,000 feet above Myers's Hotel,
that the first successful operations (1868)on bench
gravels in this district were conducted. Later the
Clays Brothers worked here with great success. A
little mining, screening, and washing is still car-
ried on. Although nodefinite estimate of values nor
output was obtainable, it is reported that a large
amount of coarse gold was richly distributed in the
basal gravel and was saved at considerable profit,

Creek gravels

Heaton & Campbell placer: No direct information
was gained about driftworkings in creek gravels in
the upper and middle portions of the canyon. The
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following quotations indicate, however, that the
gravel overlying the lowest portion of the main chan-
nel {supposedto be about 30to 50 feet in thickness)
has been profitably exploited,

In 1870 it was statedl/ that -

"The best-informed parties think that the bed rock
of Bingham Canyon will prove equally as rich as the
famed 'Alder Gulch'of Montana. ...Messrs. Heat-
on, Campbell & Co. are now working the bed rock
of this gulch, near the mouth of Carr Fork, which
they have reached after twoyears laborand the ex-
penditure of $15,000 by a long drain tunnel, They
informed me that they are averaging $12 per day to
the hand, notwithstanding the imperfect manner in
which they are at present obliged to work their
ground. They have not as yet run any side drifts,
and at present raise all their dirt by a windlass
worked by two men, When we take into considera-
tion the fact that from the pay dirt excavated by one
drifter enough gold is washed to pay six hands $12
per day each, or a total of $72, abundant evidence
is given that the gulch of Bingham is very rich in
gold."

This early work is understood to have been accom-
plished throughatunnel, 1,000feet inlength, which
extended up both Carr Fork and Bingham Canyon. It
is reported to have paidwell,2/ It is further stated
that in 1880 another tunnel here had reached alength
of 1,500 feet and that "every 250 feet a shaft is
sunk through the 60 feet of overlying debris. The
gravel drifted out i1s washed in sluices on the sur-
face. The payls found within 5 feet of the bed rock
covered by a stratum of cement an inchor two thick,
The channel here is about 60 feet wide and though
rather spotted, owing to its steep grade, has paid
good wages. "2/

Creek workings: In Bingham Canyon therecent grav-
els in the present creek bed have been worked from
a point about opposite the old Rogers mill down-
stream for about 2,200 feet to a point about 1,600
fest above the mouth of Carr Fork. Recent stream
cutting exposes a succession of fine gravel, sand,
carbonaceous material, and fragments of roots,
trees, etc, (See P1, XLIX, B,) At the bottom of this
cutting some work is said to have beendone in sluic-
ing gravel from the present stream bed, but nothing
further has been learned.

Carr Fork
Bench gravels

Two bench placer deposits have been worked in Carr

1. Kelsey, E.B., Mineral Resources of the United
States, 1871, R.W, Raymond, p. 219,
2. Tenth Census, p. 420,



Fork, both on the southeast wall of the canyon, one
nearly opposite the mouth of Cottonwood Gulch, and
the other downstream near the mouth of Carr Fork.
The former lies at an elevation of 60 to 80 feet a-
bove the creek, and has been explored by a small
open cut. No information was obtained about this
deposit, and it is believed to have beenunimportant.

Gardella pit: This pit is a portion of the extensive
and rich bedy of gravels lying between the lower
part of Carr Fork and Bingham Canyon. The work-
ings on this deposit from Carr Fork include a number
of short drifts extending southeastward in the base
of the gravel and an extensive open cut. It is re-
ported that this cut was hydraulicked in 1872 by
Bartholomeo Gardella, A considerable circular area
of bed rock and a face of gravel over 100 feet in
height have been exposed. The general features of
this deposit and of its included values are consider-
ed under the deposits of middle Bingham Canyon, in
connection with the Clays workings. The opinion
is held by some Bingham placer miners that the Gar-
della, Clays bench, and Argonaut placers are por-
tions of the same deposit. A comparison of eleva~
tion, location, and gravel tends to show that the
Gardella and Clays deposlits are probably equivalent.,
That these deposits are also to be correlated with
those onthe Argonaut and Dixon placers, immediate-
ly to thenorth on the opposite side of CarrFork, is,
however, doubtful, The bed rock channel overlain
by the Argonaut gravels, though barely 900 feet dis-
tant, stands at about the same elevation as the top
of the Gardella open cut, or over 100 feet above the
bed rock channel of the Gardella-Clays gravels.
In explanation of this abnormal difference in eleva-
tions, clearly inexplicable on a basls of natural
stream grades, those who belleve in the unity of
these deposits introduce a fault along lower Carr
Fork with downthrow on the southeast. Faults of
recent date are known to have dislocated gravels.
Nearby examples are to be observed along the great
Wasatch fault along the western foot of that range,
notably adjacent tc the mouth of Little Cottonwood
Canyon, where a moraine and discrete material re-
cently deposited in fans are distinctly faulted. Ex-
cellent instances of the faulting of auriferous grav-
els have been studied by Lindgren at Laport, in Plu-
mas County, Cal. Although such faulting as is re-
quired by this explanationhas been found elsewhere
and may exist in Bingham, the concrete evidence of
its existence here has not been found.

Creek gravels

Mixed gravel on the bottom of Carr Fork has carried
high gold values. The principal pay portions occur—
red downstream from the Highland Boy and Stewart
limestones, and the richest stretches reported were
just below the Stewart mine and adjacent to the
mouth of Cottonwood Gulch. One pioneer Bingham
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placer miner states that he saved $300 a day from
creek gravels in Carr Fork., No detalls could be
learned regarding exact position of pay, the charac-
ter of gold, or the values saved.

Lower Bingham Canyon

In Bingham Canyon, between Markham Gulchand the
mouth of the canyon, bench, rim, shallow, and the
deep creek gravels have been worked, and the rim
and deev-creek placers have been more extensively
operated here than in any other part of the camp.
The bench gravels, which are in this section of least
importance, include {from highest to lowest) the St.
Louis placer (Old Channel Company), Lashbrook
bench, Howard hydraulic pit, and 3chenk placer,
Rim Gravels, which have probably afforded the best
returns in both values and amounts known in thedis-
trict, have been worked at various points on the
"QOld Channel," Clays rim, and Mayberry rim. And
creek gravels have been extensively opened deep
beneath the present creek in West Mountain and
Bingham placer ground. These several placers will
be briefly described in the order given above.

Placer mines in lower
Bingham Canyon
Bench gravels:

St. Louls workings: On the northeast wall of the
main canyon, from a point about 300 feet above the
Winamuck, remnants of benchgravels occur between
300 and 400feet above thecreek at intervals through
adistance of about 2,000 feet, Gravelsonthe slope
above the Winamuck Include large well-rounded
boulders of quartzite, quartzite breccia, porphyry,
and cherty lime,

The principal work on this series of bench deposits
has been done in the most northern body. This
property, known as the St, Louls placer, also as the
White channel, was exploited by the Old Channel
Company, which excavated a pit that measured 75
by 35 feet, with a face about 60 feet in height. The
face shows the following section {top to bottom):
8 feet red pebbly soil, including worn material;
25 feet bedded, fine, angular quartzite fragments,
2 to 4 Inches in diameter; 25 feet coarse, water—
worn boulders, 1 to 7 feet in diameter, including
porphyry, quartzite, quartzite breccia: buff ferrug-
inous basal portion densely compacted and partially
cemented. The gold from these gravels is said to
have been fine, flaky, and only slightly worn and
smoothed. The pay obtained by these operations is
reported to have been poor and the outcome flnan-
clally to have been a loss,

Lashbrook workings: On the north side of the can-
yon, immedlately upstream from the mouth of Dry
Fork, are extensive deposits of waterworn gravels,




Three distinct classes of gravel may be recognized
at this point, the extensive mass covering the bench
200feet or more above the creek, lrregular isolated
patches on the steep slope below this capping, and
the creek gravels, The cappingbench deposits have
been worked at intervals by Lashbrook and others,
and it is stated that verylittle gold was recovered.
Below this top level small patches filling channel
remnants and Inequalities in bed rock gravels have
been found which carried high values, These, how-
ever, are rather limited in extent.

Howard pit: At the north side of the mouth of Dry
Fork Irregular patches of gravel lying below the
bench level and on the slopes whichdescend thence
to the present creek have been opened. Nothing is
known of theresults of thework at this point, Grav-
el of apparently the same class, lying on the north
side of the canyon, between 2,000 and 3,000 feet
north of Dry Fork and just north of the Live QOak
shaft, was hydraulicked by one Howard. This work
ig reported to have been unprofitable.

Schenk placer: On the south side of Bingham Can-
yon, above halfway between the main West Moun-
tain shaft and Lead Mine station, there is a long
stretch of stream gravels. This deposit lies from
20.to25feet above the present creek level, and ap-
pears to be a remnant of the early stream bed. It
has been opened in its basal portions by short tun-
nels on bed rock, and the gold-bearing gravel was
worked by Schenk and others by a dry-washing pro-
cess. These and other attempts to work this bench
deposit at a profit are reported to have failed.

Rim gravels

Benchand rim gravels are both remnants of deposits
in former stream beds left on the canyon sides by
subsgsequent stream erosion. Thedistinction between
the two is based on their positions relative to the
aurface of the stream deposits of the present creek.
It is purely artificial and is made merely for con-
venlence indescription. Thus the deposits of lower
Bingham Canyon, described above have been includ-
ed under bench deposits because they occur on
benches above the surface of the stream deposits of
the presentcreek. Side rockbenches thatlie below
the surface and higher than the base of the deposits
of the present creek are commonly known as rims,
and the pay gravels that lie upon such rims are ac-
cordingly termed rim gravels, Threerichrim depos-
its have been exploited in lower Bingham Canyon,
known as the Old Channel, Clays rim workings, and
the Mayberry rim.

Old Channel:l/ The longest, richest, and best-de-
fined placer in Bingham, so far as may be judged
from reports, was the "Old Channel, " with its pos-

1. Facts fumished by Mr. Daniel Clays.

sible extention, the Clays Bar. This, although var-
fously correlated with different gravels upstream,
is best developed in lower Bingham Canyon. It lies
on the north side of Bingham Canyon about 1,000
feet upstream from Freeman Gulch, and has been
worked thence northeastward through a projecting
spur, and thence beneath the mouth of Freeman Gulch
and beyond, underground now occupied by dwelling
houses, for about 260 feet, where it tums eastward
into the main canyon. Downstream a rim that is
generally considered the same has been explored
from a point on the south side of the canyon, now
under the Winamuck dump, in a crescentic eastward
bend through low spurs, and northward to a point
just beyond the base of the road to the upper work-
ings of the Winamuck and Caledonia. Its northward
bend has apparently been removed in the dissection
of the present canyon. Below, from the base of the
road to the Midland mine, near the slaughterhouse,
it and the portion known as the Clays rimhave been
thoroughly explored along a general northeasterly
course to the mouth of Damphool Gulch., Energetic
and thorough prospecting through shafts on both
sides of the canyon have failed to reveal its con-
tinuation beyond,

In general the upper portion of this deposit, lying
above and adjacent to Freeman Gulch, appears to
have been lald down in a narrowchannel and local-
ly forms a rim from 10 to 20 feet below the present
creek level. The gold found 1in it is said to have
been medium coarse and rounded. This upper por-
tion ylelded, it is reported, excellent returns, the
stretch below the Winamuck having been lean. The
stretch extending from the slaughterhouse to Dam-
phool Gulch was worked by two parties, the upper
600 feet by one Crowley, the lower 600 feet by the
Clays Brothers. The Crowley ground was not found
to pay, but the Clays ground was exceedingly rich
and was most thoroughly worked. Accordingly it
was more thoroughly known than any other portion
of these rim workings. The precise relation of the
Old Channel to the Clays rim is in some doubt,
Though they are commonly considered the same, Mr.
Daniel Clays has noted that the form of the rim chan-
nel in his ground is quite unlike that of the Old
Channel, and further, that while a portion of the
basal gravel from his workings was somewhat ce-
mented, so that it was frequently desirable to ex-
pose it to alternate freezing and thawing to break
it up, the Old Channel basal gravel was unconsol-
idated. Inasmuch as the Clays ground is so well
known as a separate successful working, it will be
here described separately.

Clays rim: The rim gravels exploited by the Clays
Brothers are located on the southeast side of Bing-
ham Canyon, below the creek level, and extend from
the mouth of Pamphool Gulch upstream to a point
nearly opposite the mouth of the next small gully,
a distance of something over 600 feet.



Exploration has revealed a series of three side chan-
nelsor rims, 30, 50, and 65 feet beneath the surface
of the present creek gravels, averaging 60, 20, and
30 feet, respectively, in width (see fig. 10). The
upper level is at this point at the level of the Old
Channel bar, and, though the gravel upon it is par-
tially cemented, the two are commonly considered
portions of the same rlm deposit, Bed rock in the
Old Channel stretch s sald to have been even and
waterwarn, with only one pothole. This feature of
this and other lower rims is in notable contrast with
the steep unevenly potholed beds of some of the
high benches such as the Dixon and St. Louis.

The single rim of the Old Channel gives way at the
head of the Clays workings to the composite three-
channeled rim above described. And similarly, in
the lower end of the Clays ground, at the point where
these three channels swing northward, they are re-
placed by a single channel which enters the main
canyon. As this lowest part carried especially high
values, its continuation downstream was energetic-
ally sought, Shafts were sunk on both sides of the
canyon, but no further trace of this rich rim was
found beyond.

The Clays ground on this rim was thoroughly explor-
ed by sinking shallow shafts averaging 20 feet, to
bed rock, and by stoping laterally from the bottom
of the shafts for distances ranging from 6 to20f{eet,
according to the character of pay and of the ground.
This method was found more economical of time,
money, and life thana system of timbered drifts and
crosscuts. On the upper bench the lowest 5to €
feet of gravel was worth mining. Highest values oc-
curred on bed rock. In general, pay was low in the
upper 300 feet of the Clays workings, and low on
the second and third channels (see fig. 10). The
bulk of the gold recovered was taken from the top
channel. Although the average value of this is un-
known, it is reported that in some cases 6 pans
vielded $6 and that a cubic yard gave 18.20. It was
on this rim, about 150 feet from the head of the rich
300 feet, that Mr. Danlel Clays found the nugget
which is generally admitted to be the largest single
plece of gold ever found in Utah: This nugget weigh-
ed, it is said, 7 ounces 15 pennyweights, and was
valued at $128. The output from the Clays workings
includes $138,000taken out by the Clays Brothers,
and enough more by others to make an approximate
total of $175,000.

Mayberry rim: Mr, A.P. Mayberry, working the low-
er portion of the West Mountain ground adjacent to
the lower shaft, encountered a distinct rim on the
north wall of the canyon, 75 feet below the surface,
It appeared to be a remnant of a channel 50 feet in
width, which, with the exception of this stretch 150
feet in length, was obliterated by later cutting of
the main channel. This enters the north wall of
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the main canyon 75 feet below the present stream
level, extends northeastward around a distinct
quartzite ridge, and opens into the main channel
150 feet downstream. The basal gravel on this rim
is reported to have averaged $2.93 to the pan.

Cther subsurface exploration in West Mountain
ground proved the existence at some points, 90 feet
belowthe present surface, of a well-developedrock
shelf, 12 to 15 feet in width.

Deep creek gravels

West Mountain placer:1/ This propertyincludes the
bottom of lower Bingham Canyon for about 1} miles,
extending 1,800 feet above DryFork and 4,800 feet
below. The main opening, West Mountain shaft, is
situated 700 feet northeast of the mouth of Dry Fork,
on the north side of the road. Shafts Nos. 1 and 2
have been sunk northeast of this main shaft, at dis-
tances of 1,000 and 4,550 feet, respectively, and
shaft No. 3 has been sunk at a point still farther
northeast beyond No. 2.

Development work has been prosecuted chiefly from
these three points, with a view ultimately to ex-
ploiting the basal portlons of tha gravels which over-
lie the bed of the rock channel, but with the immed-
iate view of draining thesa gravals so as to permit
such exploitation, West Mountain placer shaft des-
cends to a depth of 160 feet in blue limestoneon the
northrim of the buried channel. Drifts extend south-
ward at 90~ and 150-foot levels into and across the
old channel {valley) to the southern rim, and a 35-
footralse fromthe lower connects withan intermed-
iate level which extends from rim to rim., Shaft No.
1l descends 175 feet southwestward atanangle of 350
through gravels to bed rock. From this point, which
lies at a vertical depth of about 150 feet, a drift
extends southwestward for 300 feet. Shaft No. 2
was excavated in the same direction on the same
angle for 150 feet through gravels, but on striking
water was abandoned. Shaft No. 3 also follows a
course parallel to that of No, 1, striking bed rock
at 170 feet, From its foot a vertical shaft connects
through 125 feet of gravels with the surface, a drift
extends northeastward on bed rock 100 feet, and
another southwestward 80 to 90 feet, and one north-
ward about 80 feet. From this development it ap-
pears that the present stream is underlain in this
portion of the canyon by unconsolidated gravels to
an average depth of about 150feet. The rock bottom
of the canyonunderlying the gravels follows a course

1. At time of visit this property was not in operation;
water filled the underground workings and stood in
the main shaft only 60 feet below its collar. The
statements in the present sketch are based upon in-
formation gained from various sources: But chiefly
from Mr. F,C, Garland, superintendent of the mine.



in general parallel with the present creek. The des-
cent of the walls to the bed rock bottom, however,
is not constant, but is interrupted by a rock shelf
{rim) 12 to 15 feet in width, about 90 feet below the
present creek level, Its position suggests that it
13 to be correlated with the Mayberry rim, although
its width is considerably less, The filling of the
old channel is said to be practically all gravel, al-
though published statements give additional mater-
1al.1l/ Thus, at the lower shaft, "at a depth of 125
feet, a streak of black loam with charred trunks of
trees" was reported; and at the upper shaft “loose
wash is 100 feet deep under creek bed, then there
is a 7-foot stratum of cement,"

Pay gravel has been found both on the upper rock
bench and at the bottom of the main channel on bed
rock. It is believed to exist at one if not at two
other higher levels., Values average about equal
from both. In the main West Mountain group, reg-
ular shipping has not been carried on. The known
values were obtained in the general course of ex-
ploration and development. On the upper bench they
are found through a thickness of 7 feet; on the main
level in a similar thickness, with the richest por-
tion at the base upon bed rock, It has been stated
that the bed rock was takenup to a depth of 6 inches
to 3 fect to obtain gold which it was anticipated had
settled intc cracks. The values were remarkably
uniform not only on the two upper levels, but also
along thecourse of the bottom placer. The average
value of West Mountain gravel in minable limits is
reported to have been 8 to 10 cents per pan, while
one pan ran $1.56; a nugget $1.66, and many nug-
gets 40 to 50 cents. At one clean-up, on gravel
taken in the course of running a drain level, $500
was reported to have been saved,

At present (1904) the attempt to work this property
as a placer appears to have been abandoned, ten-
tatively at least, and its main shaft 13 used by the
Utah Copper Company as a source of water supply
for a large concentrator.

Bingham placer: This property is situated in main
Bingham Canyon, adjoining West Mountain placer on
the east, and extends thence downstream for over
6,600 feet. Itwas notinoperationattime of visit.1/
Development consists of a shaft down 250 feet and
200 feet of drifts on the 115-foot level. This shaft
has reached a greater depth than that at which bed
rock was found on the West Mountain ground, but is
sold to have encountered only stream gravels, no
bed rock. If this bethe fact, it proves that the rock
or true bottom of Bingham Creek maintains to this
point in its lower course at leastas steep aninclin-
ation as that followed above, and thus throws im-
portant light on the relation of Bingham Canyon and
similar side valleys to the main Jordan Valley.

1. Bingham Bulletin, May 5, 1839,
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In 1899 work was devoted to exploring the pay grav-
els whichoverliea firmfloor of "cement gravel" that
was encountered after passing down from the surface
through 115 feet of loose wash gravel. The 6 feet
of gravel which immediately overlies this stratum
carries gold, often in form of thin flakes, and much
magnetic iron. "The pay gravells apparently as rich
as West Mountain dirt."”

Other placers: Above the West Mountain placer in
lower Bingham Canyon no work was being prosecuted
at time of visit. This area, however, is covered by
numerous claims which would attract no little inter-
est in event of the successful exploitation of the
West Mountain ground. These include Hoffman,
Charles Brink, M, Gibbons, May & Merrill, Rem-
nant, McGuire & Co., and others. Some prospec-
ting has been done on these, as well as on small
gravel deposits in Bear Gulch, main Bingham Can-
yon, and Carr Fork, They are, however, with rare
exception, only prospects and little 1s known as to
their output and carry.

Hill, J.M,, 1913, Notes on the northem La Sal Mts.,
Grand Co., Utah: U.S. Geol. Survey Bull. 530a, p. 114.

PLACER MINES

Wilson Mesa

Geologyand mining conditions: The flat mesas souwu
of Castle Valley are covered by a coating of gold-
bearing gravel. This deposit is usually very thin,
being Indicated by scattered boulders and pebbles
or by small flattened mounds of like material here
andthere on the sandstone bedrock. Ina few places
it attains greater thicknesses. Some of the larger
deposits stand as low rounded knobs, but most of
them seem to occupy reentrants in cliffs. The lat-
ter was apparently the position at the Point Lookout
placer, A combination of the two forms is seen at
the Black Capworkings. A third and much rarer oc-
currence isalong what appears to be an old channel
which runs northwestward from the Black Cap.

The gravels are the same throughout, consisting of
subangular cobbles of igneous material similar to
that seen in the La Sal Mountains to the east, with
arelatively small proportion of sandstone fragments.
They range in size from one fourth of an inch to 2%
feet, with an average size of about 10 to 12 inches.
Fragments of monzonite porphyry cut by quartz
stringers are fairly abundant and magnetite cobbles
up to 4 or § inches in diameter are not at all rare,
There seems to be a slight decrease in size of the
boulders at the western edge of the deposits, but it
is not everywhere the same and is rather doubtful,
There is practically no stratification of these gravels
except along the present drainage lines In reworked
material.



The gold, said to be warth from $15 to $20an ounce,
occurs in small wires or flakes, and none of that
seen appeared tobe much waterworn. Itisdistribut-
ed throughout the thickness of the deposits, which
are sald to be of about the same grade from the sur-
face to bed rock. Besides the gold that can be re-
covered by washing, it has been found that the "rib—
bon rock" (the monzonite porphyry cut by quartz
stringers) contains a fairly large portion of the gold
value of thegravels. Some of the miners assert that
for every ounce saved by sluicing 10 ounces are lost
in the ribbon rock which goes over the dump.

There is no natural water supply on Wilson Mesa. A
ditch originally built for irrigation is sald to supply
about 12 cubic feet a second from the beginning of
the thaw in April to the last of July, whenthe greater
part of the snow hasdisappeared from the mountains,
From then until October the supply 1s about 8 cublc
feet a second, and it is further diminished during
the winter. The water is all taken from Mill Creek,
and considerable trouble has been experienced in
obtaining enough for sluilcing, as the town of Moab
also takes its supply from this source and has a
prior right to the water.

Prospects: The Black Cap placer (No. 12, fig. 16)
is located in the cliff between the middle and upper
mesas. The gravels here form a low knoll, and are
also found below the general rim-rock level inwhat
appears to be a cleft or reentrant from the face of
the cliff. The maximumthickness abovethe truerim
rock is about 50 feet, with possibly as much more
below at one place,

Hydraulicking into slulce boxes located in the re-
entrant has opened a pear-shaped cut about 40feet
in maximum width by 60 feet long, with a face 40
feet high. Thelocation is ideal for this sort of work,
as there is plenty of ground for a dump much below
the level of the gravels. It is said that some diffi-
culty was experienced with the larger boulders and
that considerable gold was lest in the ribbon rock.

At the Point Lookout placer (No. 13, fig. 16) the
gravels clearly cccur in a reentrant at the rim of a
canyon leading into MIill Creek. This locality is
also in the rim of the middle mesa, just above the
lower mesa. A very thin veneer of gravels covers
an areaof 2 or Jacres, with one deeper deposit just
at the rim. .

A shaft sunk in the deep deposit has gone down
about 20 feet through gravel that contains a large
amount of magnetite, usually as small pebbles,
though some cobbles as large as 8 i{nches in diam-
eter were noted. Very little water can be had here,
The surface has been partly sluiced into a vibrating
screenwhich allows only the finest materialtopass.
The fines were put through riffles and finally over
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a small amalgamation plate. Practicallyall the free
gold was saved, but it was found that the tailings
carried gold in the quartz ribbon rock.

At the Butterfly placer (No. 14, fig, 16) a low ridge
running from the middle to the lower mesa is cover-
ed withgravel to varying depths, a knoll at the low-
er west end showing the greatest thickness. The
main irrigation ditch referred to above passes this
place and the gravels were handled by road scrapers,
being carried upon a platform throughwhich they fell
into sluice boxes. The method was very cheap and
it is said that witha teamand scraper two men could
make $16 a day.

Figure 16 shows prospects just northwest of No, 12
and east of No. 13, At the latterlocality two shafts
about 100 feet apart have been sunk; one to adepth
of 40 feet is all in gravel, and the other, 10 feet
deep, entirely in sandstone bed rock. This is on
the relatively flat middle mesa, but in a depression
that at present is a watercourse and seems to have
been a channel at the time of the deposition of the
gravels. Little work has been done on the prospect
nearer No, 12, a low gravel kneoll, The prospect
southwest of Mesa post office is also a low knoll
of gravel with bedrock outcropping just east of it.
This is apparently aremnant behind a ledge of sand-
stone. The prospect just east of Mesais a contin-
uation of the Black Capdeposit. It Is arelatively thin
layer of gravels except in & few shallow reentrants.

Origin of the gravel: The material composing the
gravels of Wilson Mesa is at least nine-tenths ig-
neous. It occurs on flat-lying undisturbed sand-
stones which nowhere show any igneous rock in
place., All the porphyry types represented in the
main laccolithic mass of the La Sal Mountains are
represented by pebbles or boulders in these gravels,
Pebbles of monzonite porphyry cut by stringers of
glassy quartz containing limonite, which resemble
the ore of the Tornado and other places, are frequent-
ly seen. These, owing ne doubt to their original
altered condition, are softer and more weathered
than the previously unaltered rocks. It can hardly
be questioned that the gravels were verylargely de-
rived from the La Sal Mountains. Thelrpresent dis-
tribution is probably due largely to erosion since
their deposition. In sheltered places such as re-
entrants the gravels have not been removed, but they
have been largely eroded from the flat-topped mesas
except for the remnants left in old channels or be-
tween the present drainage lines,

The method of deposition of the gravelon this mesa
is open to question. That its deposition is not re-
lated to the most recent glaciation is clearly shown
by the fact that the last glaclers were very small,
rarely reaching below an elevation of 10,000 feet
and never issuing beyond the high mountain valley.
The material is subangular, no rounded pebbles be-




ing noted; it is fairly coarse for the most part with
only a little sand; and it is so far as seen unstra-
tified. Two hypotheses are suggested by its char-
acter. Both torrential flood and glaciers form such
deposits. That one or the other of these agencies
brought the material to its present resting place is
fairly sure, In either event it i1s quite certain that
the gravels were deposited ata time whenthe LaSal
Mountains were higher than they now are, and either
explanation presupposes a very much greater pre-
cipitation than there is at present in this region. It
seems probable that the gravels were deposited prior
tothe establishment of the present drainage system,
for deposits of this class are found only on flat-top-
ped mesas, and if ever present have been entirely
removed from the places now occupled by canyons,
Similar gravels that were not visited are reported on
the mesas north of the mountains.

If these gravels are glacier-borne deposits they must
surely afford some evidence of this mode of trans-
portation. The writer at the time of his visit didnot
fully realize the difficulty of proving this point, so
did not spend sufficient time to collect conclusive
evidence, One boulder of sandstone 10 feet in di-
ameter on the upper mesa about half a mile east of
Mesa post office showed marks that were thoughtto
be striae.

Wallace W, Atwood, of the United States Geological
Survey, who 18 making a study of the somewhat sim-
ilar disposed gravels in the San Juan region, has
come to the conclusion that they are the result of
glaciation very much olderthanthat which produced
any of the Pleistocene drift heretofore found in the
Rocky Mountains, and from hisdescription of these
deposits atthe meeting of the American Association
for the Advancement of Science held In Washington
in December, 1911, the writer is inclined to attrib-
ute to a similar agency the deposition of the grav-
els of Wilson Mesa,

The question is, however, still far from solution,
and more detailed study of the mesa will be neces-
sary before a final statement canbe made as towhat
brought the gravels to their present position,

Miners Basin

The town cf Basin is located on a flat just above a
very small, indistinct terminal moraine of the last
glacial epoch, This moraine is composed entirely
of angular igneous material, none of which has trav-
eled over a mile and much of it a very inconsiderable
distance, The moraine lies on the top of a debris-
filled V-shaped valley. Both the glacial material
and the debris contain a little fine free gold. The
amount of material is, however, very small and hard
to handle on account of the large angular talus blocks
included in it.

Hunt, G.B., et al, 1953, Geology and gecgraphy of
the Henry Mountains region, Utah: U.S. Geol. Survey
Prof. Paper 228, p. 220-221.

PLACER DEPOSITS

Placer gold in the Henry Mountains region has been
produced from fanglomerate near the foot of the
mountains and from terrace gravels along the Colo-
rado Rlver.

Placer deposits in fanglomerate near the mountains
are confined to stream courses that drain from the
stocks. Thus, of the streams draining Mount Ellen,
only Crescent Creek is known to have deposited
valuable gold placers, No valuable placer deposits
have been found around Mount Pennell although pros-
pectors report finding gold in panning tests of the
gravel near Straight Creek. Straight Creek drains
part of the Mount Pennell stock, which 1s known to
contain small, low-grade, fissure deposits of gold.

The gravel deposits on the north side of Trail Creek
east of Mount Hillers, those along the Scuth Fork
of North Wash and the Polson Spring Benches, and
along the north and west sides of Mount Ellen have
been panned by several prospectors and they report
no gold. Prospectors also report that there is very
little gold in the gravels along North Wash and Han-
son Creeks,

At the Lawler-Ekker placer deposit in sec. 28, T.
31 S.,R.11E., flakes of gold are commonliy half a
millimeter in diameter but flakes 2 mm long and a
millimeter thick are not uncommon. The gold occurs
in black sand streaks atthe base of the gravel, The
black sand consists of magnetite, hematite, and
probably ilmenite, Messrs. Ekker and Lawler es-
timate that the deposit worked thus far has proeduced
somewhere between 50 and 75 cents in gold per cubic
vard. Placering here is a seasonal operation, car-
ried on only during the spring when sufficient water
flows In Crescent Creek for hydraulic excavation,
Total production since 1914, when the mining was
started, has aggregated a few thousand dollars.

Gravel deposits along Glen Canyon have been ex-
tensively prospected but the gold, which is in tiny
flakes - 0.05 to 0.10 millimeters in diameter (But-
ler and others, 1920, p. 638} - is so difficult to re-
cover that the placer operations have not been very
successful. Indeed, the surface tension of water
suffices to float this flour gold, Most of the ter-
race gravels that have been worked are 175 ft. or
less above the river. Higher terraces have been
prospected but not worked. Most of the pebbles are
small, an inch or less In diameter; 6 in. is the
common large size.




The flour gold is not concentrated in black sand
streaks but appears to be uniformly distributed in
silty beds, or in gravelly beds cemented with silty
matrix. This unusual distrubution of the gold occurs
probably because the minute size of the individual
particles offsets the high specific gravity,

Platinum also is present in the gravel deposits but
the amount is very small. The gold is about 0,960
fine and commonly there are 12 parts gold to 1 part
of silver (Butler and others, 1920, p. §38).

Mr. Frank Bennett reported that about 1,000 cu. yd.
of gravel from the Gold Coin claim (Olympia Bar)
yielded gold to the value of $730, or about 73 cents
per cubic yard {Butler and others, 1920, p. 638).
Mr. Bert Loper states that 138 cu. yd. of gravel from
the Red Canyon {Castle Butte) Bar ylelded gold to
the value of $84, or about 61 cents per cubic yard.
Other values ranging from a few cents to more than
a dollara yard have been reported. Data filed with
the Bureau of Mines indicate that gold production
from Glen Canyon has aggregated about §15,000 in
the perliod 1904-38 inclusive.

A summary of the placer operations in Glen Canyon
is given below.

Summary of the placer operations in Glen Canyon
{Levels refer to the height above river level)
North Wash Bar; west side; 6- and 110-ft levels:

small pits only.
Hite bars; west side; 55-, 75-, 110-, and 250-{t
levels; small workings at the 75-ft level.
Grubstake Bar; east side; 15-ft level; gravel de-
posit 54 ft thick buried by slides; several short
adits and small rooms under slides, The follow-
ing section was measured at these workings:

Top Inches
Gravel wilth firm clay and sand cement;

contains best gold value......ccc0004a 14
Gravel with loose sand; soft unit, con-

tains practicallynogold...ccceeursne 14

Gravel with firm clay and sand cement;
contains moderate gold value......... 14
Gravel with soft sandy matrix; gravel
content increases upward; contains min-
or quantity of gold, .. ..covnnvannenes 14
Base.
Dorothy Bar; island only slightly above flood level;
not worked.
Monte Cristo Island; little higher than flocd level ;
not worked.
Monte Cristo Bar; west aide:
els; small prospect pita,
Red Canyon Bar; {(also known as Castle Butte Bar);
east side; 145-ft level; one of the most produc-
tive bars; small open-pits in gravel 5-6 ft thick.
Ticaboo Bar{also called Bank of Ticaboo); west side
35~and 60-ft levels; small workings atlower lev-
el only,

100- and 200-ft lev-
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Goodhope Bar; west side: 20-ft level; site of one
of the largest early gold placer operations on the
river. A water wheel 40 ft in diameter was bullt
to lift water from the river into a flume that sup-
plied a reservoir back of the gravel; several open-
pit cuts, each of moderate size.

Ryan Bar; island below flood level; was seasonally
prospected for a few years about 1900.

Olympia Bar; east slde; 20-, 65-, 155-, and 175-
ft levels: best values reported from north end of
175-ft level; extensive cuts at the 155-and 175-
ftlevels; smaller cuts at other levels; the water
wheel puilt at Gondhope Bar was moved here in
1910.

Sundog Bar; west side; 40~and 155-ft levels; num-
erous small prospect pits.

California Bar; east side; north end Is 75-ft level,
south end is 50-ft level; three small sets of work-
Ings on the lower level; original workings that
led to Glen Canyon gold rush are at north end of
lower level; most extensive workings and report-
edly the best values are at the scuth end; a talus
cone overlies the south end of the gravel and adits
extend into the gravel under the cone.

Smith Bar; west side; 4-ft level; largely buried by
talus and sand; worked mostly py adit.

Mokl Bar; east side; 60-ftlevel; small workings at
north end; small workings at south end.

Ampitheater Bar; west side; 5-, 60-, and 120-ft lev~
els; prospect pits,

New Year Bar; east side; 15-and 55-ft levels; pros-
pect pits in upperlevel; small workings in west
end of lower level.

Burro Bar; west side; 5- and 60-ft levels; upper
level almost entirely cut away; prospect pits in
lower level,

Boston Bar; east side;
pits,

Anderson Bar; west side; 8-ftlevel; prospect pits.

Shock Bar; east side: 50-ft level; open-cuts at
south end only.

Klondike Bar; west side; 70-ft level; small pits.

Mescan Bar; island below flood level; no workings.

Wright Bar; island below flood level; no workings.

Bar above Sentinel Rock; west side; 12-ft level;
small pits in gravel.

60-ft level; several small

In 1939 only the Grubstake and Smith Bars were be-
ing worked.

It has been noted elsewhere that the gravel de-
posits in Glen Canyon are largely confined to the
upper 75miles of the canyon, soit is not surprising
that 21 of the 26 gold placer bars listed are also In
the upper part of the canyon. All except the last
five listed above occur within the part of Glen Can-
yon shown on the geologic map.

The ill-fated attempt by the Hoskinini Company in
1900 to obtain gold by dredging the channel of the
river has been described.




Gregory, Herbert E. and Moore, Raymond C,, 1931,
The Kalparowits region: U.S. Geol, Survey Prof.
Paper 164, p. 147-148: Economic geology (in part).

GOLD

Within the Kalparowits reglon, as elsewhere in the
plateau province, the Triassic and Jurassicrocks in-
clude widely distributed mlnute flakes of gold, and
accumulations in gravel bars along the principal
streams are sufficilent to attract attention,

There are reports of prospectors along the Water-
pocket Fold, in the Henry Mountains, and eastof the
Colorado River about Elk Ridge and the Abajo Moun-
taing as early as 1870, and the finding of gold in
sandstone and gravel of the San Juan River in the
fall of 1892 led to the "Bluff excitement" of 1892-
93,1/ Little prospecting seems to have been done
along the Colorado River until the practicabllity of
its traverse had been demonstrated by Powell. The
wide desert stretches along the river, the difficulty
of finding or making a feaslble trail fromthe canyon
rim to the stream below, and the ignorance of pro-
bable cateracts and whirlpools atood as discourage-
ments, But the discovery in 1880 0of the Dandy cros-~
sing (Hite) and of feasible routes leading to it re-
sulted in the location of a working camp, to which
supplias could be brought from settlements in both
Utah and Colorado. The establishment of a miners’
trading station at Hanksvilile in 1884 made condi-
tions stlllmore favorable, Byusing the Dandy cros-
sing asa base the bars and alluvial gravel along the
ColoradoRiver between the mouth of the Fremont and
Lees Ferry have been intermittently worked since
1883,

The following notes regarding placer mining in Glen
Canyon were compiled from conversation and person-
al letters of Mr, Bert Loper, whose knowledge of the
Colorado River between Hite and Lees Ferry is based
on many years of experience,

Gold was discovered near the mouth of Trachyte Can-
yon by Cass Hite in 1883. Most of the mining in
Glen Canyon was done during the years 1886-1889,
A fewmen were at work during the following decade,
and atleastone man continued to pangold until 1908,
Doubtless in later years prospectors have worked
here and there for short periods,

Beginning at the mouth of CrescentWash, the larger
bars explored for gold are North Wash, Hite, Grub
Stake, Cape Horn, Monte Cristo, Red Canyon, Tick-
aboo, Good Hope, Sevenmile, Olympla, Califomia,

1. Gregory, H.E., Geology of the Navajo Country:
U.S. Geol, Survey Prof. Paper93, p. 139-140, 1917.
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Mokli, New Year, Burro, Boston, Anderson, Shock,
Butler, Klondyke, Meskin, and Wright, the last of
which 15 near the mouth of Navajo Creek, From all
these bars enough gold to meet day wages was ob-
tained. A good amount of gold was recovered at
Boston, Red Canyon, Kiondyke, Moki, Olympia, and
Good Hope bars, and the California bar ylelded more
than $10,000. All the bars were located as pros-
pects, except Good Hope, which is the only patent~
ed land within Glen Canyon.

Nearly all pay dirt is "wash gravel” that was de-~
posited at high-water stages of the river, but tests
showed gold in the Chinle shales and even in dune
sands blown intothe canyon from surfaces above the
walls, The richest material mined is composed of
streaks of adobe withinthe gravel - "powdery, sticky,
mud, which quickly dissclves in water.”

All the metal recovered was flour gold; there were
no flakes or nuggeta. Most of the gold came from
the layers near the surface of the bars, "at grass
roots" within the gravel, and at the contact of the
gravel and bedrock. From Bedrock itself the yields
were insignificant. Assays made for A,P. Adams of
"red marl," "blue marl, " "blow sand, " and river silt
showed from 20 cents to $1.20 a ton.

Frank Bennett, who has long been familiar with the
placer deposits of Glen Canyon, says that selected
gravel from the Gold Coin claim ylelded about 72
cents a cublc yard and that a bar near the mouth of
Red Creek ylelded from 70 cents to more than §1 a
yard.l/

Nearly all the mining was done with rockers, but
where conditions were favorable home-made sluice
boxes and quicksilver riffles were installed. Some
shafts were sunk, and the tunnels in gravel banks a
hundred feet or more above high-water level on the
Loper claim near Tickaboo represent much hard work
with pick and shovel. Lack of water from sources
above the gold-bearing gravel and the expense of
pumping from the river below have prevented large
hydraulic operations. A water wheel was tried at
Good Hope Bar, and in 1900 a power dredge was in-
stalled and operated for a few weeks near the mouth
of Bullfrog (Hanson; Pine Alcove) Creek, but the
flour gold recovered was insufficient to paythe cost
of installation.

During the years 1910-1913 an ambitious scheme
was developed for recovering gold from sandstone,
shale, and silt on the Paria River at Lees Ferry and
Paria. After preliminary study, including many as-
says, several hundred claims were located, assess~
ment work was begun, and steam dredges and power

1. Butler, B.S., and others, the oredeposits of Utah:
U.S. Geol. Survey Prof. Paper 111, p. 638, 1920.



shovels that were freighted from Marysvale were
installed at the mouth of the Paria. To obtain fuel
for operating the dredges a coal mine was opened in
Warm Creek about 10 miles from its mouth, and a
wagon road was constructed, From the end of the
road a pack~horse trail was built through the narrow
canyon portion of the Warm Creek Valley to the Col-
orado River, and a barge was constructed for carry-
ing the coalto its destination. (See pl. 29 ,B.) The
plan was to recoverthe gold known toexist in near-
ly all the beds of the Chinle formation, which is
well exposed at the mouth of Glen Canyon and under-
lies thousands of square miles in Arizona and Utah
with a thickness exceeding 500 feet,

Assays of 14 samples from Lees Ferry, received
through the courtesy of Mr. C.H. Spencer, show an
average of about 25 cents a ton for the "silts" de-
rived from the Chinle beds. Analyses of three ser-
ies of samples taken by Lawsonl/ from equivalent
beds at Paria showed anaverage of less than S cents
of gold in a ton of shale and sandstone. The largest
amount, 10 cents a ton, came from a bed of sand-
stone. Similar figures were obtained for the gold
content of the Moenkopl formation immediately be-
low the Shinarump conglomerate. Gold appears to
be fairly evenly disseminated in the Chinle shales,
and their composition and texture make them favor-
able for hydraulic mining., The metal occurs, how-
ever, as excesslively fine flakes and dust and re-
quires much skill for its recovery. Because of this
difficulty and the isolation of the mining field, with
the consequent enormous cost of operation, work at
Lees Ferry was discontinued in 1913, A few years
later an unsuccessful attempt was made to revive
gold mining at Parla village in connection with an
ill-starred irrigation project. (See p. 31).

The gold of Glen Canyon is accompanied by black
sands, consisting of magnetite, hematite, ilmenite,
garnet, and small amounts of chromite, zircon, and
rutile. One analysis showed 0.15 ounce of platin-
um tothe ton.2/ QObwviously these minerals have orig-
inally come from mineralizedrocks that were differ-
ent from those now exposed in the Kaiparowits re-
glon, Some of the placer gold probably has been
carried to Glen Canyon by streams from the Henry,
La Sal, and Abajo Mountains, where gold-bearing
velns are known, but it seemsreasonable to assume
that most of it has come from the disintegration of
nearby Triassic sediments.

l. Lawson, A.C., The gold in the Shinarump at Paria:
Econ. Geology, vol. 8, p. 446-448, 1913,

2. Butler, B.S,, and others, The ore deposits of Utah:
U.S8. Geol. Survey Prof. Paper 111, p. 638, 1920.

Gregory, H,E., The SanJuan Countrty: U.S, Geol Sur-
vey Prof. Paper 188, p. 108: Economic geclegy (in part),

GOLD

In the San Juan country gold has been recovered
from placers in the SanJuan Valley, in Glen Canyon,
and in Johnson Creek and from mines developed in
themineralized zone near the roof of the Abajo Moun-
tainloceolith. In ploneer history the search for gold
in the unexplored canyons far from sources of supply
is a chapter of absorbing interest, but asa commer-
clal enterprise it has led only tc disappointment.
With pan and sluice box many prospectors have made
day wages, but mining companies whose operations
call for the installation of machinery have failed,
The value of the gold recovered is an Insignificant
fraction of the cost,

River Placers

The discovery of gold in gravel along the upper trib-
utaries of the San Juan Riverled to a search for the
metal throughout its course, Starting from Animas
City, Colo., in 1879, E.L. Goodridge worked his
way by boat to the mouth of the San Juan - the first
known traverse of the river, He discoverad flake
gold at several places but gave discouraging reports
regarding quantity and cost of recovery. After the
settlement of Bluff (1880) some gold was panned by
a Mr. Moss and others in sand bars above the mouth
of Recapture Creek, Intermittent prespecting by lo-
cal residents continued until 1891, when from un-
known sources - chiefly, it seems, from the notor-
ious Indian trader, Bill Willilams - rumors spread
that the gravel bars and terraces in the San Juan
Canyonwere rich in gold, particularly in the stretch
below Clay Hill Crossing. Thus originated the "Bluff
axcitement” of 1892-93, A.L. Raplee reports that
during these years some 1,200 men were working
along the river between the mouth of Montezuma
Creek and Glen Canyon, "Every sandbank and grav-
el bar was prospected and mud dipped out of the
river'sbed.” To reach claims in the deepest part of
the canyon the famous Honaker trail was built. Most
of the prospectors returned empty-handed, a few ob-
tained some gold, and it is reported that the Nephi
claim yielded the equivalent of $3,000. Since 1893
the unprofitable search for gold along the San Juan
has been continued at Zahns Camp, at Spencer Camp,
near the mouths of Montezuma and CopperCanyons,
and at other places thought favorable.

In Glen Canyon placer gold was discovered near the
mouth of Trachyte Creek by Cass Hite in 1883, and



during the period 1886-89 mining was vigorously in
progress at claims on 21 bars distributed along the
river from the mouth of White Canyon nearly to Lees
Ferry. Since that time the most promising claims
have been worked intermittently. In 1927 the only
man on the Cclorado River in the San Juan country
was a prospector at the mouth of Red Canyon.

In Glen Canyon all the gold obtained has the form
of flour or microscopic flakes and whern concentrat-
ed in the rockers and sluice boxes is accompanied
by black sands - mostly magnetite and hematite but
also garnet, zircon, rutile, and other resistant min~-
erals. The tiny particles of gold are thoroughly dis-
seminated within the bars exposedat high water and
in those perched higher on the canyon walls. It
seems equally abundant "at the grass roots", within
the gravel, and just above bedrock but iIs most con-
centrated In thin short streaks of "blue marl" and
"red marl” - impalpable sticky mud, readily disin-
tegrated in water. Samples from this material show-
ed as much as 0,06 ounce of gold to the ton.

The gold in the placers of the San Juan and Colorado
Rivers is belleved to have two sources. Some of it,
doubtless, has been derived from areas of disinte—
grated auriferous rock in Cclorado, transported and
deposited by the present streams during their long
life. The shape and size of the particles that make
up the flourgold in Glen Canyonrender them suitable
for long transportation by streams of moderate vol-
ume and for deposition without marked sorting, Like-
wise the largest of the tiny flakes in the San Juan
Canyon are like those mined along the Animas and
other tributaries that rise in the gold-bearing San
Juan Mountains. Probably most of the gold is derived
from erosion of the Jurassic and Triassicrocks into
which Glen Canycn, San Juan Canyon, and thefr
many tributaries have been cut. These rocks, par-
ticularly the Chinle, Wingate, and Navajo forma-
tions, are known to contain gold in amounts thatav-
erage something like 5 cents a cubic yard. Some
dunes made of disintegrated sandstone are as richin
gold as some of the river silts and gravel. Placer
mining in San Juan and Glen Canyons is further dis-
cussed in reports previously published by the Geo-
logical Survey._l./

1. Gregory, H.E., Geology of the Navajo country,
a reconnaissance of parts of Arizona, New Mexlico,
and Utah: U.S. Geol. Survey Prof. Paper 93, p. 139-
140, 1917. Butler, 8.S5., Loughlin, G.F., Helkes,
V.C., and others: The ore deposits of Utah: U.S.
Geol. Survey Prof. Paper 111, p. 152-158, 1920.
Miser, H.D., The San Juan Canyon of southwestern
Utah: U.S. Geol. Survey Water-Supply Paper 538,
p.21-22, 1924, QGregory, H.E., and Mocre, R.C.,
The Kalparowits region, a gecgraphic and geoleglc
reconnaissance of parts of Utah and Arizona: U.S.
Geol. Survey Prof. Paper 164, p. 147-148, 1931.

Gehman, Harry Merrill Jr., 1958, Notch Peak in-
trusive: Utah Geol. and Mineralog. Survey, Bulletin
62, p. 46.

PLACER GOLD DEPCSITS

The gold-bearing alluvium of Amasey Valley owes
its existence to a resistant aplite sillthat prevent-
ed the rapid downcutting of the Valley. Other val-
leys, such as Granite Canyon, have been deeply
eroded: whereas Amasey Valley remains flat-floared
down to the edge of the Quartz monzonite, where
erosion 1s impeded by the aplite sill.

The source of the gold in the placers 13 not positive-
ly known. Crawford and Buranek {1941) state that
the gold comes from quartz veins, but the only quartz
is in the pegmatites and in the scheelite-bearing
velns, No lede gold has been found,
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