STATISTICS AND TECHNOLOGY OF THE PRECIOUS METALS.

OrarTER I—GEOLOGICAL SKETCOH OB THE PACIFIC DIVISION,
By Gnoren F. BROKER. |

It is the purpose of this chapter to present such an outline of the geology of each of the states and territories:
west of the Rocky mountains as will serve to assist those unfamiliar with the country in forming an idea of the
character and distribution of its mineral resources, and to convey such rudimentary information concerning the
relations which the ore deposits bear to the larger features of the geological structure as is necessary to an
intelligent perusal of the statistical chapters. The information available for this purpoese is far from ample. The
.government geological explorations of the last twenty years have done a large amount of extremely valuable work,
some of which has made & permanent mark on the history of the science; but the territory is so vast that many
decades must elapse before even the preliminary explorations are completed. The colleetions and the data gathered
by the census experts are also very valuable, Few mines, however, can be properly understood without o somewhat
extended examination of the surrounding country, for which the experts had no time, and the information is therefore:
rather fragmentary. ‘ .

The order adopted in sketehing tvhe states and territories is not that which would have been chosen had the
information been more complete. Washington territory and Oregon are placed after Oalifornia, Lecause little is
known of them directly, while certain inferences may be legitimately drawn from the analogous territory embraceds
in the last-named state, and ldaho is described aftér Nevada and Utah for similar reasons.

The regularity of the distribution of ores in the Pacific division and its relations to the singularly nniform
topography long ago drew the attention of writers to the resources of this region. Mr. W. P. Blake (a) first

- published a note on the subject in 1866, and his statement was accepted and enlarged upen Ly Mr. King (b) in
1870, The more detailed technical and scientific investigations of later years have greatly increased our knowledge
of the distribution and extent of the ores, and it will now scarcely be maintained that there are more thansfour well-
defined and continuous ore belts west of the Rocky mountains. Beginning at the east, the first is that at the
western foot of the Wahsatch and the southwestern continuation of that range. With the exception of the Leeds.
(Silver Reef) district, all the important ore deposits of Utah lie in the foot-hills of this range, bearing a very definite
relation to the main line of crests. The gold and copper belt of California stands for a long distance in a similar
relation to the Sierra Nevada. The quicksilver belt in the California coast ranges is not quite se regular in its
oceurrenee, yet its direction ig very nearly parallel to the coast, and it is very persistent, though nowhere broad, for
some 300 or 400 miles. The Arizona belt is less known than any of the others, but no one can glance at a map of
the territory showing the mining districts without perceiving that these lie in a northwestern and southensterm
line diagonally across the conntry. The mining distriets in Nevada are extremely numerous, so much so indeed
that some grounds conld be given for assuming a belt to run in alwmost any desired divection, hut they are scarcely
close or regular enough in any one line to compel the observer to regard them as connected.

These four distinet belts appear to have an intimate connéction with the four great orographical changes whic
the region west of the Rocky mountains has undergone during its geological history. The last of these was post-
Miocene, and resulted in the uplift of the Pacific Coast ranges and the great interior valley of California, with a large
part of Oregon and Washington territory. The disturbing force seems to have been most powerful to the north and
south of San Francisco, or approximately in the region marked by the quicksilver deposits. A post-Cretaceons
upheaval raised the whole western central portion of the continent now occupied by the complex system of the

o Annotated catalogue of the principal miners! speoies hitherto recognized in California, ete. Report to state board of agricnlture,
p. 26. ' :
b Exploration of the 40th Parallel, iii, p. 5,
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6 PRECIOUS METALS.

Roeky mountains. The Walsateh forms the western edge of this uplift, and the dislocation took place on an old
fault coincident with the present western foot of that range. Here also lie the numerons mines of Utuh. The
Sierra Nevada and the ranges of the Great Basin were raised by a post-Jurassic uplift. The line of most inteuse
disturbance coincided with the Sierra, and the greatest dislocation occurred aloug its western foot, in the gold belt,
though it also extended to the south of that wonderful series of deposits. The earliest dlsturbaucb in the far W(,‘.bt
was that which raised the Palmozoic strata of eastern Nevada, western Utah, and a portion of Arizona above the
surface of the ancient sea. The western limit of this Paleeozoic area has been traced in detail across the belt
surveyed by the exploration of the fortieth parallel, and in that latitude it trends nearly north and south in
longitude 117030/, To the south the Timit has been hm,d at a considerable number of points, though it has not been
followed in detail. South of Austin the ecourse of the western edge of the Paleeozoic is somewhat west of south, and
it enters California a little north of Owen’s lake. In this region it is deflected toward the southeast, crosses tha
‘Colorado river in Virgin cafion, passes by Prescott, and on through Arizona to the neighborhood of Tombstone.
The main Arizona belt of deposits has the same trend as the border of the Palmozoie, and nearly coincides with it
in position. In short, though the relation still requires much investigation, the Arizona mineral belt appears to
stand in nearly the same relation to the western edge of the post- Oarbomferous upheaval as do the belts of Utah
and California to the other uplifts. That these relations exist as a matter of fact is beyond guestion, though it is
spossible that they may be accidental. In any case, however, the uplitts, as such, are not to be regarded as the cause
«of the formation of the mineral belts; these must rather be due to the fissuring of the rocks and the dislocations
attending the orographical changes. There is evidence that the post-Carboniferous uplift in the state of Nevada
and in southeastern California was comparatively gentle, and that it was vot attended by any considerable crumpling
of the strats. This would account for the fact that the number of ore deposits at its edge in these states is not
very large. Nevertheless, the lead deposits of Battle Mountain, the Austin mines, the Candelaria district (which
includes the famous Northern Belle mine}, Panamint, and Cerro Gordo all occur at or close to the western edge of
the Paleozoie. Taken in connection with the geological similarity of their position to that of the Arizona mincs,
these deposits may perhaps fairly be regarded as the rudiments of a belt. In Arizona the area in which the contuct
occurs has been too little investigated to allow of any statement as to the violence of the uplift, but, all things
congidered, it would be remarkable if it should not ultimately prove to have been attended by much disturbance.
' This theory of a relation between the ore-belts and the lines of uplift is, of course, not to be understood as
equivalent to the assertion that the deposits are to be found only along a single line representing the actual main
fissure of the uplift. One is apt to think of the dislocation attending an orographical change as cenfined to a single
vertioal.or highly inclined surface, but every geclogist is aware that this is not an exact view. Simple fissures in
the earth’s crust are very rare, and parallel sets of fissures, with cross fractures and stringers into the surrounding
conntry, are the rule even in the case of insignificant cracks. In disturbances such as those of the great uplifts
a considerable Dbelt of country is almost necessarily erushed and torn, and innumerable rents and cracks standing
in most complex relations to one another. penetmte the rocks in many directions.  The breadth of such a zone
must uswally be measured in miles. '

It may be that some of the ore deposits of the Pacific division are mdependent of vol(,a.mc action, but the
association of eruptive rocks with ores is a rule with comparatively few apparent exceptions, and in many cases the
ageney of solfataric action (o) is manifest. This has long been recognized by observers.

That there are relations between the rocks inclosing ore deposits and the character of the ores has been known
to miners for centuries, but the study of the nature of this dependence is comparatively new. 1t is far too complex
& subject to be discussed in this chapter, but it may at least be stated that the census collections and data appear
to confirm, emphatically, the existonce of such relations. Lead ores are almost invariably accompanied by limestone,
and.veins in granite present only a very small number of associations of minerals, which are possibly reducible to

“a single.one. Deposits in metamorphic rocks, too, though more varied than the others, appear to represent but a
few types. It was not practicable, however, for the experts to make such minute examinations of the mines as
would have been necegsary to furnish material for a conclusive investigation of this subject.

‘With some hesitation most of the determinaiions of the ore and gangue minerals, the country rocks, and the kind
of deposit, are introduced county by county. There can be no donbt that the list of ore minerals is often imperfect.
The determination of the wall rocks is subject to some nncertainty without a thorough examination in the field as
well a8 in the study, and the nature of a deposit is in many cases not to he decided by a single visit. It is
probable, however, that the determinations of rocks and minerals are nearly always correct as far as they go, and in
the eases in which tlu, c¢haracter of the ore deposits wasnot clear as mueh may generally be inferred from the statement
reguarding them. The tables, therefore, contain much information of value, and many suggestions to such geologists
and miners as are careful to remember that they are not exhaustive statements. Except in afew cases, in which
I happened to have visited the localities, the determination of the character of the deposits rests on the authority
ot the experts.” The determinations of rocks and minerals inclosed in parenthesis are also due to the experts,

@ As originally employed, the lerm solfataric action denofed only the. effect of gaseous emauations from voleanic vents. In use,

however, it hns gradually come to include the action of heated waters charged with these gases or holding them in solutwn, and is 8o
employed in this chapter. !
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while the remainder I have made from the specimens collected by my assistants. The difficulties met with in
making these determinations were conmdemble, for rocks near ore deposits are nsually much altered, and the ore
minerals need much closer attention than in ordinary specimens of merely mineralogical interest. A few minute
particles of such minerals in a hand specimen often make the difference between waste rock and rich ore and the
inspection of the samples needed to be correspondingly searching.

Maps of the states and territories of the Pacific division accompany the sketches. These are necessarily on a
small seale, but present the leading features sufficiently well to assist the reader in following the descriptions. Oun
them are entered signs indicating the distribution of gold, silver, and quicksilver. These are not designed to
represent every spot where precious metals have been detected, but to indicate at a glance their general distribution.

GEOLOGICAL SKETCH OF CALIFORNIA.

The mineral resources of California are extremely varied, but are also of very nnequal importanee. Its gold
production is an essential factor in determining the relations of the mediums of exchange throughout the world, its
total value since 1849 exceeding $1,200,000,000. Its quicksilver produetion, also, though of far less value, cxceeds
that of any other country. The total known product of California from 1850 to the close of 1880 was a trifle less
than 91,600,000 pounds, of an average value of 71 cents, and has yielded above $60,000,000. It is important as an
adjunct to the precious-metal industries 1o less than as an independent souree of profit. The silver product yields
above a million per year; and the coal-fields; though not of the best, furnish a large part of the supply necessary
for home consumption. Asphalt and petroleum are obtained in small quantities, and some sulphur and borax are
extracted, while lead is reduceed only as an incident of the silver industries, and copper and iron, though their ores
are ploniﬂ‘ul, are worked on a small seale, ouly. Tin, chromic iron, black oxide of manganese, and other ubefu]
minerals also occur in the state, but as yet contribute little to ity commercial prosperity.

The great industrial importance of the gold production of Oalifornia has drawn the attention of many geologists
and engineers to the geology of tho staie, and the literature on the subjectis comparatively extensive. The Pacifie
railroad survey, Mr. J. A. Phillips’ work on gold and silver, the reports of the mining commissioners, the
proceedings of the Oalifornin Academy of Sciences, and the scientific journals of America and Europe, all contain
contributions to the subject; but the chief source of authority is the volumes of the state geological survey of
California, conducted under the.charge of Professor J. D, Whitney, who had the assistance of Messrs. Clarence
King, W. H. Brewer, W. M. Gabb, William Ashburner, W. H. Pettee, and others. Unfortunately, the legislature
coased to appropriate funds for the survey in 1874 before a single geological map had been issued. Professor
‘Whitney, however, has-continued to work up the material collected; and has issued a number of volumes during
the last eight years. The consus reports and collections also furnish some information of value from a geological -
point of vww, but the following sketch owes most to the data collected by Professor Whltney and his wsslstants
or recorded in the volumes published under his supervision.

The interior of California forms a long, oval valley. Its greater diameter is parallel to the wwst and extends
{from the neighborhood of Fort Téjon to Mount Shastn, a distance of 450 miles, while the average width is about
40 miles. This valley is surrounded by mountaing, except at a single point, where San Francisco, San Pablo, and
Suisun bays afford an outlet for the drainage gathered by the Sacramento river from the north and the San Joaquin
from the south. .

Though the mountain ranges inclosing this basin unibe at its extremities, the Great Valley is not a mere
undisturbed avea between different ranges of a complex chain; on the contrary, the Sierra Nevada to the east and
the Coast ranges to the west represent upheavalg of different characters and widely distant eras. The Sierra
Novada is o single range forming the western rampart of the elevated platean of the Great Basin, and was raised
in post-Juragsic times, " The Coast ranges consist largely of detritus from the Sierra; they were uplifted for the
most part at the end of the Miocene, and constitute a mountainous belt of country to which even the name of
chain can scarcely be applied. No term answering to the Coast ranges was used by the Spanish settlers of the
countxy, but they gave specml names to a considerable numberof small ranges within the Coast belt, and these are
still in nse. The elevation of the Coast ranges is greatly inferior to that of the Sierra, a nmmber of. peaks of the
latter exceeding 14,000 feet, while none of the culminating points of the Coast ranges appear to rise more thin
6,000 feet above sen level. ‘

" Both the Sierra Nevada and the Coast ranges are greatly metamorphosed and contain extensive deposits of
useful minerals, and the alteration of the strata and the deposition of ore are probably in each case related
phenomena ; but the metamorphosis and ore-deposition of the Coast ranges occurred long after the cessation of
similar activity in the Sierra, and led to widely different results. The more remarkable deposits of the Coast
ranges are cinnabar, chromic iron, coal, asphalt, and mineral oil, while gold and copper are characteristic of the
western slope of the Sierra, lead and more or less auriferous sﬂver oceurring very extenswely on the eastern slope,
of whiel only a portion lies within the Jimits of the state.

The backbone of the Sierra is granitic, the higher summits and a la.rge part of the western slope of the
range being of this rock, except in the northern portion of the state, where it has been covered by basaltic and

.
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andesitic lavas. The granite penetrates some of the accompanying strata in dikes, and Professor Whitney regard
it as beyond question of eruptive origin, while some other geologists see in it only highly metamorphosed sedimentary
matervial reduced to a plastic state in situ. Lxcept at the northern ¢nd of the Great Valley, near Mount Shastu,
and near Owen's lake, no Palmozoic strata have been identified. In the Gray mountains, Shasta county, a limited
arew of Carboniferous limestone occurs, amply identified by fossils, A small amount of limestmfté” with the same
external characteristios ocenrs farther south, and Professor Whitney regards it as not improbably of the same age.
TFrom a mining point of view, however, it is insignificant, carrying little gold. The principal strata on the west flank
- of the Sierra are Jurassic and Triassie, occurring chiefly and characteristically as slates and shales. They are highly
metamorphie, contain few fossils, and have been profoundly disturbed, showing that the range was uplifted since their
deposition. These are the main gold-bearing rocks, and will be more particularly deseribed further on. Near the
foot of the range are aveas of Cretaceous and Tertiary beds, chiefly marine, nearly horizontal, and resting unconform-
ably on the uptarned auriferous slates. Above the Mesozoic slates lie fresh-water auriferous gravels, mainly of
Tertiary age, and these toward the north are in part covered by flows of Tertiary and post-Tertiary lavas. Inyo and
Mono counties lie to the east of the Sierra. The metamorphic slates and limestones of this region are for the most
part Triassic, though the Jurassic is probably also represented, and are covered to a great extent by voleanic rocks.
My, Gilbert has shown that the eastern edge of Inyo county reaches the Palmozoic area.

The Jura-Trias strata extend to the east of the Sierra about as far as longitude 117° 30, They rest diwectly
upon Archmean schists and granite, and the long interval of time which they represent seems to have been extremely
quiet, for no non-conformity has been detected in the series. At the close of the Jurassie, however, the whole
aren from the western foob of the Sierra to the middle of the state of Nevada was raised above the ocean and
compressed from west to east, resulting in the formation of a number of parallel ranges, of which the most westerly
were the Sierra Nevada and the Blue Mountain range of Oregon, Ore deposits oceur on the eastern as well as on the
western flank of the Sierra, bub their character and mode of occurrence differ from those prevailing in the gold belt.

The Coast ranges, or the western mountainous belt between Mount Shasta and fort Téjon, are for the most part
composed of more or less altered rocks of Cretaceons and Tertiary age. The geologists and the paleontologists of the
state survey divided the Oretaceous into lower and upper, and, while recognizing the later divisions of the Tertiary,
failed to find anything certainly corresponding to Eocene. Of late, however, it has been shown that the fossils of what
had been considered as the Upper Cretaceous exhibit strongly marked Tertiary affinities, and it seems by no means
impossible that the Leds in question, which are sometimes called the Téjon group, and include the Monte Diablo
coal-fields, really represent the Eocene. Considering that differences of climate mustalways have existed, whether
more or less marked than those of the present time, it is not strange that doubtful cases like those of the Téjon
group, the Laramie beds, and the Australian coal-bearing rocks occur, but rather that it is so often possible to
determine the correspondence of strata in widely separated areas. ‘

Though the Ooast ranges here and there show grauitic rocks, granite is of only local importance, and does not
appear to form the central mass, as is the case with the Sierra. The body of these ranges is made up of crumpled
and fractared strata, indicating, according to Professor Whitney, sharp and sudden elevations and depressions,
extending through the Pliocene epoch. To the southward the prevailing rocks are Tertiary, but north of the bay
of San IFrancisco these almost disappear, the Cretaceous becoming predominant. Voleanic rocks are not widely
spread, most of the known occurrences being found between San Francisco and Clear lake.

It appears, therefore, thut the elevation of the coast as a whole was comparatively recent. While the quartz
veing were forming, and while the gravel$ were accumulating on the west flank of the Sierra, the region of the
Coast ranges and the Great Valley were wholly or partly under a gulf or sea, shallow in parts and surrounding
more or less extensive islands. The existence of this shallow sea must have had an important influence on the.
climate of the Sierra, for, supposing the evaporation to have been the same, nearly the whole amount of moisture
- now distributed through the Coast ranges and the interior of California would have fallen on the Sierra in addition
to its present rainfall, But evaporation is considerably more rapid from shallow seas than from deep ones, and-
the rainfall on the Sierra must cousequently have been enormous, The chief uplift of the Coast ranges took place
at the close of the Miocene, and the great metamorphisin and ore-deposition are probably for the most part referable te
the same period, though it is likely that the still later voleanic eruptions inducéd a portion of them. The Pliocene
or post-Pliocens disturbances were comparatively gentle, but Professor Whitney regards the break at the Golden
Gate, the prevalence of voleanic rocks from that point north to Clear lake, and the disturbances of the Plidcene
south of San Francisco bay, as connected phehomena. - . ;

The region south of fort Téjon has been much less infyestigated than the central portion ¢f the state. It
appears to possess some extremely interesting geological features, but also to present unusual difficulties. The
San Gabriel range north of Los Angeles has a granitic axis, and it is possible to trace this granite ridge
uninterruptedly through Los Angeles, San Bernardino, and San Diego counties into Lower Oalifornia, gnd along
the peninsula to within a few miles of the old mission of Santa Gertrudis. (@) The sedimentary rocks accompanying
this granite ridge are for the most part highly metamorphosed, and are frequently penetrated by dikes of granite.
They are nevertheless considered by both Professor Whitney and Mr. Gabb as of Cretaceous and Tertiary age, and
the uplift is referred, like that of the Coast ranges proper, to the close of the Miocene. -

a Geological Survey of California, ii, 137,




GEOLOGICAL SKETCH OF THE PACIFIC DIVISION. 9

Besides the bitumen springs of Ventura and Los Angeles counties, there are gold mines in this southern
California range, but few details have been published as to their oceurrence, and. their geological relations are still
to be studied. ‘

The character of the rocks of the Coast range shows that the Cretaceous and Tertiary sea near the present
coast was shall? but there is evidence that the Grreat Valley reprasents a former depression of immense depth.
This, hewever, wHuld not prevent the gulf at the foot of the Tertiary Sierra from being as warm, for example, as
the Gulf of Mexice, for the temperature of the water of a land-locked basin depends on the depth ot the inlet to it,
and it this is bumll the water of the basin will be warm. |

In Russia and Australia the Silovian is the gold-bearing formation, and Sir Roderiek Murchison enunciated the
somewhat rash generalizationthat gold was to be looked for only in the Palwozoie. In California it is amply proved
by rare but characteristic fossils that the gold-bearing sedimentary rocks are Mesozoie. Generalizations similar to
Murchisow’s have been attempted with reference to ores of other metals, bat the simple fact seems to be that
eruptive activity or metamorphism is usually a concomitant of the concentration of ores in veins and other allied
deposits, and that the older the rocks the greater the general probability that they will have been subjected to
action of this description. Iu the search for coal the fact that the important deposits of the best eharacter are
confined to one formation has been of great cconomical value. The geological indications acecompanying the .
occurrence of veins are to be sought, not in the age of the rocks, but in evidences of disturbance and of certain kinds
of decomposition of the surrounding conntry. The decomposition or alteration of rocks in the neighborhood of ore
deposits has been but little studied by geologists until lately, for very sufficient reasons; but of the fact of a

‘connection between it and the deposition of ore California affords excellent examples. The ¢ bed-rock” or

auriferous slates of the gold belt is characteristically altered, and the metamorphic stratum in which einmabar ocenrs
are at once recognized by those familiar with them as ¢ quicksilver rock?, '

The belt of metamorphie rocks which incloses the greater part of the gold-quartz veins of California is insignificant
in width and of little industrial importance south of the southern boundary of Mariposa county., To the north of
that line, however, it suddenly widens, P(Nsmg northward, the breadth of the belt is stated at about 25 miles
in Tuolumne county, 24 miles in Calaveras, 12 in Amador, zmd 30 in El Dorado. In Placer it is not well exposed,
being covered by gravel and voleani¢ rocks. North of Placer county the metamorphics occupy most of the western
slope of the range for a considerable distance, with occasional irregularly distributed patches of granite, but in
Batte county the edge of the great lava fields, which occupy much of the surfaee of northeastern Qalifornia, ave
cucountered, and cut off the central mining region. The same gold-bearing series seems to reappear in the north-
western counties, but its character and relations are less well nnderstood, and its industrial importance is smaller
than in cehtral California.

As illustrative of the structure ot the gold belt, Professor Whitney describes in some detail the important
portion lying between the Merced and the Stanislaus rivers, Starting from the west, or at the bottom of the Sicrra,
the first rock encountered is horizontally stratified and undisturbed Tertiary sandstone. To this succeeds the belt
of Mesozoic metamorphics in nearly vertical strata. The lower eflge is composed of talcose and chloritic slates,
weathering irregularly, and locally known as “grave.stone” slates. Next comes a wide belt of a dark-grayish
green, somewligt porphyritic, material, which shows a sheeted structure, though not the fine lamination of clay
slates. This was known to the state survey as ¢ porphyritic-green slate”, but Professor Whitney and Mr.
Wadsworth are inclined to regard it as a metamorphosed diabasitic tufa. This Lelt incloses another of argilluceous
slate, carrying Jurassic fossils, with which is associated the “mother lode”, or the ‘“great quartz vein”.
Accompanying the argillaceous slate and the mother lode is a band of serpentine. (¢) In the southern portion of this
section the serpentine is contined to the northeast side of the argillaceous slate, but near the Stanislaus river it
widens out, occurring in irregular patehes and on both sides of the slates. [

The strike of the metamorphosed rocks is, as a whole, parallel to the trend of the Sierra, but there are many

' sharp deflections. The dip of tlie slates in the southern and central portion of the gold belt is nearly vertical, and

usnally to the northeast; but in the northern portion, where the belt widens out, the dip becomes irregular, and over
wide areas is to the west, becoming flatter as the distance from the crest of the range increases.

Though not confined to the argillaceous slates, or even to the metamorphic strata, the gold-quartz veins of
California are more frequent and richer in the argillaceous slates than elsewhere, many fine veins beside the
“mother lode” occurring in it. The veins are usually pfu‘&llel to the stratification, as the following quotation
shows: (b) ‘

A very heavy quartz vein passes a little south of Big Ouk Flat, Tuolnmue county, cutting the stratn of slate in which it is
contained st a small angle, the lines of bedding of the wall-tock appearing to run nearly northwest and southeast, while the vein of
quartz bas a strike of N. 30° W.; it dips to tho ¢ast at an angle of 30°, the slates themselves standing nearly vertienl. 'This is, perhaps

the most marked instance hitherto obeerved in the state of o heavy quartz vein differing essentially both in dip and strike from the
inclosing rocks.

L

L]

a 'I'he origin of serpentine is a disputed point, If itis afact, ns eminens miuernlogists bave maintained, that it oceurs a8 an alteration
of holnblende and pyroxene as well as of olivine, there appears te be no difficulty in nccouutmg for 1ts presence in metamorphic rocks.
Chlorite and serpentine, however, are occasionully confounded.

b Gevlogical Survey of Calvfomw Geology, vol I, p. 237.
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The most remarkable primary metalliferons deposit of California is the mother lode already referred to. Many
of the great mines of the state are upon it, and others are in its immediate vicinity on veins which most likely have
an intimate structural connection with it. It extends from a point a few miles southeast of the Merced river, in
Mariposa county, to near the center of Amador, a distance of about 80 miles. Though the croppings are in places
hidden by overlying rock or detritus, they are visible for a great portion of the distarce at such @quent intervals
that the identity of the lode is not doubtful. It is more than probable that it extends to the nprth of the poml,
indieated,’but it cannot be traccd with absgolute certainty., . . ,;:,_5

This powerful lode (e) is made up of irregularly parallel plates of white compact quartz and crysmllmo dolomlte or magnesite ()
more or less mixed with green tale; and these plates, which somewhat resemble the * combs” of ordinary lodes, are either in contact or
soparatod from each other by interealated layers of talcose slate. The quartz is chiefly developed in the central portnon of the vein; and,
from its color and resistance to decomposition, it gives xise to & very conspicuous outerop, forming the crest of the hills, so that it can Lo
readily seen from a distsnce of several miles. The dolomitio or magnesitic portion decomposes somewhat readily, and it becomes & kind
af “gossan” or cellular, forruginous mass, of & dark-brown color, often iraversed in every direction by seams of white quartz. The quartz
is the auriferous portion of the lode, althongh it is far from being uniformly impregnated with gold. Most of the mines which have been
worked between the Moroed and the Stanislaus ave on the northoast side of the groat quartz vein, either in contact with it or in soma

parallel band of guartz subordinate to or ot o little distance from it. The talcose-slate bands in the vein are often themselves more or
less auriferous.

1]

Professor Whitney does not regard it as by any means proved to be a fissure vein, or even an exclusively
segregated one; on the contrary, it seems to him most likely the result of metamorphic aetion on a belt of rock of
peculiar composition, and perhaps originally largely dolomitic in character.

Besides the quartz veins in the metamorphics of California, there are also many in the granites of the same
region. Though of less importance than those in the sedimentary rocks, many of them have been worked with
profit, but no careful comparison has been instituted between the two classes of veing. In some instances at least,
and when near the slates, the veins in the granite are parallel to the stratification of the metamorphic rocks, and
are also essentially gold veins. It is probable, however, that on closer investigation they will be found to present
characteristic differences.

(Fold never occurs in nature unassociated with silver, and silver, it is said, is never wholly free from gold ; but
there seems, nevertheless, to be a natural distinetion between gold veins and silver veins. In Nevada, Arizona,
and throughout Mexico gold usually occurs only in minute particles entangled in sulpho-salts of silver and other
metals, except near the surface, where atmospheric action has decomposed the original matrix, Though the value
of the gold in such cases sometimes equals or exceeds that of the accompanying silver, the latter usually greatly
sirpasses it in weight. Inthe gold belt of California, on the other hand, the gold oceurs in great part as flakes ox
aven as masses, often not immediately in contact with sulphides, and carrying in alloy only 0.100 or 0.200 of
metallic silver. As arule, the gold does not assume a crystalline form in the California mines, but more or less
perfect octohedral forms have been found at Spanish Dry Diggings and at Byrd’s valley. Cubical crystals have
nob until lately been obsérved, and Professor ‘Whitney notes that he has neither seen nor heard ‘of any in the state. ()

Sulphides always accompany thé gold in the veins, though these minerals are not always found in contact with
the larger particles of the metal. So general is the association, however, that when, as is often the case even with
rich quartz, the gold is not visible to the naked eye, miners judge of the value of the ore by the quantity of
sulphurets. Quartz with plenty of sulphurets and no visible gold often occurs in large bodies, and is apt to pay
better in the long run than ore with very coarse gold, or ¢ specimen quartz”, as it is called by the miners. The
minerals embraced under the term “sulphurets” are considerable in number, but the most common are pyrite,
mispickel, zineblende, and galena. Though seldom containing the greater part of the gold, it is rarely that the
sulphurets do not include a portion of the metal in such a way that it cannot be extracted by amalgamation.
Concerftration of the sulphurets, followed by chloridation, is then the readiest means of extraction. Thers is an
oceurrence of cinnabar in gold quartz veins inclosed in slate in Calaveras and one in Mariposa.

The distribution of gold in the veins is usually very irregular, and while on some veins it will pay to extract
the ore from wall to wall, in most cases certain belts or chimneys of rock only are remunerative.

Had the veins been deposm,d in the slates before they were raised into their present position in post-Jurassic
times, they must have been much faulted and broken. This is not the case, nor is it probable that veins could
have formed in undisturbed strata. On the other hand, there can be no doubt that the auriferous gravels have
been formed at the expense of eroded croppings of the quartz veins; and the veins, or most of them, must theretore
have been deposited before the gravels. These, according to Professor Whitney, were accumulated during the whole
of the Tertiary period, while Cretaceous gravels appear to be entirely absent. The range was above water during

a Professor Whitnoy: Aduriferous Gravels, p. 46,

b In the only specimen whicl has thus far been chemically examined the supposed dolomitic portion proves to be an intimate mixture
of quartz and magnesite.

o In December, 1882, however, Mr. James Terry pulchn.sed a specimen of gold from Louis Abmha,m, Kearney street, San Francisco,
which is 8aid to have come from Eldorado county, between Plumas and Placerville, which shows a number of ﬁne»cubma,l erystals with
full faces and sharp edges, The same specimen also shows well-developed dodecahedrons, trapezohedrons combined with the oube and
octohedron, a oube the corners of which are trunecated by a trapezohedron, and possibly other combinations,
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the Cretaceouy, and such fresh-water deposits as accmmnulated on its west slope seem to have been swopt away
during the succeeding period. The natural inference would seem to be that the {ormation of the veins ocenrred
between the end of the Jurassic and the beginning of the Tertiary, and that it was intimately connected with the
upheavul of the Sierra and the metamorphism of the strata of preceding epochs.

bubbt‘muau coincident with the area of gold veins is that of the auriferous gravels of Oalifornia. In the
gold-bearing regions of all countries secondary deposits of the metal, associated with gravel or sand, have played a
large part, because the gold may be separated from such loose material at a low cost. In (J'mllfornn, however, the
gravels have proved partienlarly important because of the invention and development there of the peculiar system
of hydraulic mining, which consists in washing the gravels into sluices provided with quicksilver by the aid
of powerful jets of water. The great importance of this system is dne {o the fact that it is among the least
costly methods of handling material, if it is not the very cheapest known. It costs under favorable circumstances
but five cents per cubic yard, or, say, three cents per ton, and sometimes even less. It thus renders deposits
of gravel valuable which under most conditions would be absolutely worthless. Several conditions, however, are
necessary to the snceessful prosecution of hydraulic mining, among which the most important are a deep gravel
bank, abundance of water with a great head, and some available valley at u lower level than the bank, into which
the gravel from which the gold has been extracted may be washed. The topographical and climatic conditions in
the Sierra are peculiarly favorable for this process, while in Australia, where gravel is abundant, cireumstances
rarely permit the application of this methed of extraction.

The gravel consists of bowlders and pebbleh of various rocks, with silt, clay, and volwnlo ash. The gold occurs
as nuggets and fine particles, free or nearly free from rock, but also as fragments of gold quartz, and is accompanied
by a variety of other heavy substances, as magnetite, gnrnet, and ziveon; rarely and locally also by cinnabar,
platinum and iridosmine, diamonds, native copper, and other substances of high specific gravity, One of the striking
features of most deep gravel banks is the so-called “blue lead”. This name is applied to the lower portions
of banks, which are g;en(,rally somewhat closely compacted and possess the color of the blue elays occurring all over
the world. Although the ¢ blue lead” has led to wholly untenable theories as to the character of the gravel deposits,
its nature is very readily accounted for. Loose materials near the earth’s surface are everywhere impregnated with
s small amount of organic matter carried down from the surface by water and filtered from it by the porous strata.
This organic matter, in the absence of free oxygen, exercises a slow but inevitable reducing action on ferric oxide
and on some ferric compounds, and gives the soil the bluish color characteristic of the presence of iron in the
ferrons state. Close to the surface, however, oxygen, either gaseons or in agqueous solution, more than counterbalances
the redncing action of the organic matter, and above & certain line the gravel is consequently reddened by ferric
oxide. In shallow deposits the gravel is usually reddened to the bottom, but of course this does not necessarily
imply that such gravels have a different origin from those of a bluish tint. *

To a very large extent the deep gravels are covered by a capping of voleanic material, sometimes as solid black
basalt, and sometimes as loose voleanic ¢ ash”; and while some banks are not thus covered, these are rarely at any
great distance from voleanic capping. The voleanic material has protected the gravels in many cases from erosion,
but there is also a connection in their deposition. The gravels oceur in ancient river beds, which formed the naturnl
channels for the flow of lava as well as of water. Voleanic eruptions occurred during the period of the gravel
formation, as well as at its close, and sheets of ash or even of solid lava are found in the banks as well as upon-
them. When the lnva cap is thick and solid the gravels can only be mined by drifting, and are not workable by
the hydraulic process.

Besides the deep gravels, which date from a period prior to the voleanic eruptions, there are m'my accumulations
of recent origin. The bars of the present river system have yielded great quantities of gold, and there are many
shallow placer deposits which are no doubt due to the modern erosion of quartz croppings, while others are.
consequence of the erosion of older gravels. The modern gravels, however, are trifling in quantity as compared
with the older deposits. Some of the shallow placers are no doubt mere remnants of deeper Tertiary gravels which
have not been wholly carried away by the erosion of the present epoch,

The hed-rock of the gravel deposits varies in character, being either limestone, granite, or metamorphic slate;
but the last is the rule, and few important deposits oceur far from the slate bed-rock, which, as has been explained,
is the main, though not the exclusive, habitat of the gold veins, In nearly all cases the gravel rests in local
deplesswns, early recognized by the California miners as the beds of former streams. Many of the gr&welq, it is
true, are high above the present drainage system, and even form the tops of hills; bus this is dne to the erosion of
the present stream-beds, which have been cut down to a great, depth since the gravel period. The bed-rock is
- usnally rough, consisting of nearly vertical slates, and the natural crevices, or “riffles”, large and small, thus formed
often contain extremely rich gravel. As might naturally be supposed, the greater part of the gold is gcner-lllv
found near the bed-rock, for as gold is about seven times as heavy as ordinary rock every disturbance of a gravel
bar in a stream tends to shift the gold to a lower level.  Sometimes, however, rich gravel is again deposited over a

comparatively firm stratum in the gravel, and occasionally gold is quite uniformly disseminated through a whole
bank,
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An idea has been eurrent in the mining region that by some process masses of gold in the gravel have increased
in size. Tor this there is absolutely no valid evidence. The rounded masses of gold found could not have been
deposited from solution in that form or with snch a surface. They have been beaten and worn into shape, much as
the accompanying pebbles have been formed, the only difference being due to the fact that gold is malleable.
Professor Whitney believes it probable that the higher croppings of the gold veins were richer and contained larger
masses of gold than the lower portions of the veins still in place, and if “there was any difference at all it was
probably of that character. As Professor Newberry («) points ont, however, the gravels represent vastly more
vein-quartz than has been extracted by deep mining, and the proportion of large masses of gold met with in the
veins probably bears as great aratio to the total weight of guartz extracted, as do the nuggets in the gravels to the
quartz from whieh their metallic contents were derived.

Thé investigations of the state survey have shown that the deep gravels were deposited by rivers which
headed in the hxgh Sierra and ran in a westerly direction, emptying into the sea, which, in Tertiary time, occupied
the great valley of California. Although all the details ot the former river system cannot now be traced out, the
courses and relations of the channels developed by hydraulic mining seem to establish this point beyond a question.
There were two great rivers in the Pliocene epoch, one correspouding to the American and the other to the Yuba;
but the Bear river of that time probably emptied into the American at a considerable height above the valley.

The gravels cannot possibly have accumulated under the present conditions of precipitation. A far greater
erosive power than that exhibited by the Californin streams of to-day must have heen exerted at the time in
question,. as no one can doubt who has ever visited the gold belt. Tror a long time pust the present rivers have
merely been deepening their narrow courses, and when freshets oceur they wmerely serve to sweep the calions clear
of ddbris, but cannot alter the course of the stream. The width of the old channels, as well as the charaeter of
the deposits, sliows that the old rivers were tumultuous streams of great volume, which frequently burst their bounds
and formed new beds,

The evidence of enormous erosive power during the deposition of the gravel has been so apparent to all
observers that some of them have called in the action of great glaciers to account for the occurrence of the deposits.
According to Professor Whitney this is incorrecet ; indeed, he holds that the former glaciers of the Sierra did not
come into existence until after the greater part of the gravels oceupied their present position. The bed-rock which
the gravels cover, and which they have protected not only from erosion but even from atmospheric action, shows
no traces of glacial polishing and seratching, Fhisis in marked contrast to the higlher regions of the range, where
the glacial markings are almost as fresh as in the Alps. Nor are occurrences frequent which can possibly be
confounded with moraines, while the fossils found indicate, according to Mr. Lersquereux, a climate a few degrees
warmer than that of the present time.

Professor Whitney believes the great precipitation necessary to account ior the large rivers of the Tertiary in
California to have beenmainly due to the prevalence of higher temperatures at that period and to the accompanying
increased evaporation from the surface of the ocean, 1t is at least conceivable that the climate should have been
something like that of the Khassia hills, upon parts of which the hot winds from the bay of Bengal deposit some
000 inches of rain yearly. The presence of n sea at the foot of the range must have largely increased the rainfall,
a8 has been pointed out. It is to be inferred from Professor Whitney’s remarks that he supposes the climate of
the Sierra to have been too warm for glaciers during the Tertiary, He regards the present climate, on the other
hand, asg too dry to permnit of their formation, though there can be no doubt of their existence in the higher part of
the range above the gold belt up to within a comparatively short time. A few small glaciers on the northern
slopes of mount Shasta are now the only remnant of the former ice system of the state. The Sierra glaciers were
of the mountain type, however, comparable at their greatest extension with those of modern Switzerland, and
nothing like a general glaciation or a diluvial period ever existed in California.

The following sections of auriferous gravel deposits are selected from a large number furnished by the reports
of the special experts to illustrate the mode of occurrence of the gravels in various portions of the state:

BONANZA MINE,

MOKELUMNE HILL DISTRICT, CALAVERAS COUNTY, CALIFORNIA,

I | Lava eop in places,

IT | Alternating fine and conrse sand with pebbles (ehlefly quartz)...-......... Richest portion usually lower 15

. feet above bed-tock.” In places
ITX Cl::g;)(;l;m;i\dgl;lirﬁgge (nlso graniticand slaty) conglomerate, cemented with }Mtnlximum,lz’) feet; average, 75{0%'{ gold nearly evenly “Gissominated

throughout deposit.
IV | Bed-rock, slato, ’

The anciont channel on which this mine is located is trnceabls, with intermittent breaks, for 10 miles. The channel is 500 feet wide, the outer edges barren,
and the pay channel ia 300 feat wide,

& Sohoel of Mines Quarterly, November, 1881
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# LAGRANGE HYDRAULIC MINE.
LAGRANGE DISTRICY, STANISLAUS COUNTY, CALIFORNIA.,

T | Redsand.ocvoeoueonaaeiiiimenraaraierraaieaaeinesaaaens eereevenineens
II | Coarse red gravel, containing pebbles of granite, eto..-coeveeiiviianiiienn..
TIT | Red coment (“*hard-pan ') . o oo iiirsticimeeccineiaee caree e enanne anan
IV | White siliceoms Olhy . o emuioreas iinent it iceriaeiieen e cricat e nanaraany .
V | Red cement (8ame 88 TIT) oo ce it niiaen s tresee inena s ey Maximum, 800 feot; average, 40 foot,
VI | Sand with pebbles
VII | Tooso Yollow sand. oo iiia i et e e e enn e ves wer
VIII | Darlk-colored gravel, containing débris of granite, argillaceous slate, " 8er || cooiii i inasmeirnerraiiaeeneaenas Lowest 6 foot 8 inchoa rinhest.
pentine,” ete., with some quartz. )
IX | Bed-rock at Lngrango * dorito and slate”; at Potricksville ** basaltic tuf’
I; (no speoimen),

Quartz forms but o small proportion of the gravel, which is chiefly granitoe, ete. -Genornlly tho mpper workings do not pay, 00 per cent. of the gold boing
obtained from near the bed-rook ; but somotimes the upper horizon is the richest. At Putrickaville, gravel is ovorlaid by tufa; not much tufassous cropping at
Lagrange. Ancient river bed. Doposit inpatehes for 1 mile wide by 2% miles long.

LYON DRIFT MINE.
PLACERVILLE DISTRICT, L DORADO COUNTY, CALIFORNIA,

I ’ " Lnva " or a oonsolidated sediment of voloanicorigin.......cooiviiiiiis 00-180 foot,

II | Mountain gravel........ RN vene] 0250 fout.

IIX | Granitio saod, in places consolidated. ...oooiir vonveniiiaiiiiiiiieniiinanan. 020 feot

B € S Maximum, 20 foot; nverage, 84 feet.
YV | Bed-rock, slate.

Three benches of anclent river, overlaid with volcanic matter, 80 to 180 feet wide, are hore traconble fov 8,000 fost.

ORION MINDX,
" IOWA. TILL, PLACER COUNTY, CALIFORNIA.

II | Conrsor Ius gravel....oeievrerenererenaranees v treee e aae

T | Sand and fino gravel e 1
Maximum,180 feot; nverage,100 foot. l All pays. Richeat near bed.rock.
IIL | Bod-rock, black slate, vouglh. j

No lava; no quicksand, Anciont river bed, said to be 2,000 feet wide, tracoablo 24 milos,
VAN EMMONDS MINE,
MICHIGAN BLUFFS, PLACER COUNTY, CALIFPORNTA,

I | Vory litile lava,
1T | Fine gravel, altornating with sand stradt..ceve coeees ovsn. B S \
TIL | BIuo gravel..oe .. oo iavcee v cimecs srnnc s samcnamsanens ceenraaasas : ) . All pays; but white gravel nenrest
IV | WHIO EIRVOL. oot cinvraranns vemnc iraans senaveceancaanrassnsrnansi S f Maxctonm, 60 fook; avorage, 30 feot. bed-rock best.
V| Bod-roek, TOugh 8186, eureas ceenrrrerrerenramcassenens cursasevecmninases
Petl.'lﬁed wood, leaves of oalk, pine, eto,, found in sand stratn, Itis mmsx?nl to'meet whito gravel beneath the blue, -
MORRIS RAVINE MINE,
, MORRIS RAVINE DISTRIGT, BUTTE COUNTY, CALIFORNIA,
I} Hard, solid 16va oap in places,
- 1D | JMIDe qUALLE BEUAVEL. ... ot irecunene e imicnciares cmmaiinraiaasianae e vaon oaanaeaaa
III | Rotten bowlders. ......ccevueee anxiumm, 150 feot; xwor-J A little pold throughout. Blue gravel
IV | BIUBEIRYOL et teeire it rr et vateas crei s ereea e e iaeas 90 foot.J ago, 40 feot. l richeat,
v l Bedroek, chloritio and clay slatos, rough and decomposed.

Pipe.clay ogeurs ivrogularly throughout deposit,  Quicksand et with,

SPRING VALLEY MINE,
8
CHBROKEE DISIRICT, BUTTE COUNTY, CALIFORNIA.

A '

I | Lava cap over part of claim. i
IL | FIne quarts EInvol .oooooonensioaes covameeinnserenvemacn it cvemaaaeans | 95-160 foot.

L )

. Maximum depth, 400 n -

III | Rotten bowlders of yellow slato mixed with quartz gravol...... TR 5-16 feot, J Feet; avernge, Yoo i‘cet.}' Best pay in ILL snd IV on bed-rook,
IV | Blne gru\'(,al ................................................................. 15-80 feot. i

Vi BDedrock, where oxposed, deseribod as Y Dbasalt™ like the cap, probably
motamorphic.  Swmrounding couniry voek is slato.

Water ‘u;'lquululmd found in large qum:aﬂ:ag at the depth of 300 feet. Rarren pipe-clay, 25 to 150 feet in place
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HUNGARIAN HILL MINE,
PLUMAS COUNTY, CALIFORNIA.

B | RPN e eeeeeectaan weeaeeeiaceeanreoraanmeaans .
II | Toose gravel, snme character from surfaeo to bod-rock «ouevvenianiinae,

ITT | Generally soft slate bod-rock; in places hard siliccous slate,  Rough, with
projecting points in seme places rising nearly to surfnee.
+

River bed, with rim-vock on each sido, 250 feet wide; traceable, 3} miles. No lavn, waler, or quicksand,

T 0

‘ }Muximnm. 110 feoti; average, 76 feet. | Gold thronghontgravel. .All paya.

: CA.IEIR.OIJL DRIFT MINE.

T LORE .« Teeeeieeeeeae e vt eaan maas e, 4 feet. ] (

I1 | Tooso tillBaEs o et i i e 6 feet, | | None b’;m‘mi' i];‘u't only glsmnn poﬂm
III ;| Wash gravel, witlh olay and sand ..ooooonenaool 10 feet. | Maxtmum, 115 piLys ‘gr drifting.  The ny atr
IV | Compaet yellowish-whito elay (wator lovel)... .| 18 inches to 4 feot, f'eeip; average, }E 200 foet Wm", and length of claim,

V | Conrse yellowlah gravel (bulk of doposit)...........ccoeuees, L FORUTRURURRUN BLC S L
VI | Quartzoss matbor .. ooviiiiiini i e e . | 8-6inches, { Good pay.

VII | Greenish gravel..ovvvevnere veennenns P eveetieaaeacitan bieuatsareanannens B T A Best pay on bod-rock and in bed-reck
e § to & depth of 2 feot.
VIIT | Bed-rock, rotten brown slate and hnrd fine-grained blue slate, ;

Bed of MeAdnm's creek.. Mining 1s carried on over a length of 34 miles by a width of 150 to 600 foet.

OAK GROVE DRIFT MINE,
McADAM'S CREEK DISTRICT, SISKIYOU COUNTY, CALIFORNIA.

B 1 PP ettt enmenerera et es aamaaeaan .. 4 feot,
IT | Loosefailings .ocoveeinnnenannnns .| 6 foot.
IIL | Wash gravel, with olay and sand 10 feot.
IV | Compact yollowish elay (watoer lovel) 18 inches to 4 feet,
V | Conrae yollow gravel.. «oc.ecen..o..
VI | Quartzose mabter .............
" VIL | Yellow gravel

Average, 63 feet.| None of the gravel is harren,

4 to 6 inches, Good pay.

"""" TrrTmrmtressressesreesssescssood The beat pay is 1to 8 feet on hed.xook
VIII | Bed-reclk, brown slate, ridgy and svamy in places; in others soft and open, and 1 to 3 feet in bed-rock.
J—— - R U
PACIFIC MINE,
HUMBUG DISTRICT, SISKIYOU COUNTY, CALIFORNIA.
L | Tnoso wash gPavel . . oooereeriuimreienme e areacm aracaen e e ieaan e 6 feet. Contains but little gold.
II | Convse yellow gravol, containing many large bowlders . ..| 8 feet, .
ITL | FIno 8ROA.. . v eveusveneriaiaec e icieecmeannaan --»| Ginchos to 2 feat. | Maxtmum, 50 foct;
IV | Tollow gravel. «ooommeseneeenaeeeereeennn... . veen..| 20 fo0k. average, 45 feet.|  None barren,
V| Dark yollow gravel . 1 foot, *
R I c N T e ) S 8 inchen to 10 feot. }Bustz pay.,
VIIL | Bed.rock, blnoe slate, '
" Rivor bed tracod for L'mile, avernge 50 fect wide. . '
' BUNKER HILL MINE.
DEL NORTE COUNTY, CALIFORNIA.
I [ Rerd loam mixed with Ane gravel .. ..eo s eiein e cerimmevnreaneer e, 15 foot, }}[niimum depth ofi’lumk, 126 - b f but 21
X : eot; average, 80 feot. Maxi. Yone of the gravel is barren, but the
IL ] L0080 ETRVEL . o eees e e et e e e et e e e 15 feet. murﬂﬂepbh%fgr'avul, 50 foot; o port’i!'on 8 nons hedaroglt.
TII | Gany comont atrenk, 60 fost wide, Targe bowlders in best ground ..__..... 20 feet. } average, 30 feot,

IV | “Serpentine” bed-rock easily piped, having blue slate underit (Loavens), .
Speeimen determined ns highly metamorphio diovitie-looking rocik. - |

Channol one-half to three.quartors of o mile, 150 feet long; coursen littlo west of north.

Large deposits of copper ores have been found in the auriferous slate series, especially in Calaveras county.
Copperopolis is the principal point, but there arve also deposits at Campo Seco, and again further north near Iona
City. Drospects havealso been found onthe sameline beyond this point. The ores are native copper and carbonates
near the surface, replaced by a mixture of iron and copper pyrite below the water-line, The deposits have the same
dip and strike as the inclosing chloritic slates.” Extensive shipments were made in former years.

Mono and Inyo counties, though politically united to California, considered from a physico-geographical point
of view, form a portion of the Great Basin. The sedimentary rocks of Mono county appear to be Mesozoic, but thy
western edge of the great Palaeozoic area which covers the eastern portion of the Great Basin crosses the Californisa
line about due south ot Columbus, Nevada, passing near Owen’s lake and then diverging to the southeast. Great
quantities of lava are met with in both counties, as throughout the Great Basin. The deposits of these counties alsa
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bear a much closer resemblance to those of Nevada than to those of central California. The best known mining
localities are Bodie, Cerro Gordo, and Panamint, but none of them have formed the subject of any detailed geological
investigation,

The bullion of Bodie is usually regarded as gold because its silver contents are mueh less valuable than blw
accompanying gold, Reports made to the director of the mint for the year 1880 show that from 5 to 63 per cent,
of the value of the bullion produced by the various mines was silver, which also formed 17.91 per cent. of the value
of the total product ($3,063,609 13). It follows that from 45.7 to 96.5 per cent. of the weight of the bullion from
different mines and 77.72 per cent. of the total weight was silver. In 1879, when a smaller portion of the colorados
-were worked out, silver only formed 65.2 per cent. of the entire weight. Bodie metal may therefore very properly
be regarded as a highly doré. silver bullion, similar to that of the Comstock lode, and as essentially different from
that of thé gravel and slate region ordm&uly known as the gold belt.

The Comstock was at first worked for gold. The Bulwer, the Syndicate, and the Standard Consolidated, which
show but little silver, are on top of & hill where the water-level ig far from the surface and the guartz is reddened
to a great depth ; the Bodie Consolidated, Noonday, and others are at lower elevations. The sulphurets of theqe
mines are not oxidized, and the ballion ﬂxows a large amount of silver.

The gangue minerals of these deposits are base sulphurets, quartz, and cale-spar. They are inclosed in extremely
decomposed rock, bearing clear signs of solfataric action. The rock is so highly altered that tolerably fresh
specimens are not obtainable near the mines. -Slides of' the freshest specimens collected are not decisive as to the
character of the rock. They show plagioclase, and apparently some orthoclase, accompanied by mica and a little
hornblende; the ground mass also eontaing quartz. Only a detailed examination in the field will decide what name
the rock should bear.

The mines of Cerro Gordo were not in operation during the census year. The deposits, which at one time were
very productive, were masses of argentiferous lead ores occurring in limestone, and consisting for the most part of
carbonate, sulphate, and other decompositionproduets of galena,  Sehists andslates werealsomet with inthe mines, as
wellasagranite-porphyry. Thisissaidtooceur aya dike in the Union mine and elsewhere, and islocally called syeuite,
though it is quartzose and micaccous. Panamint was for a short time a very flourishing camp, its prosperity
being derived from veins in limestone carrying chieily argentiferous gray copper ore or freibergite, associated with
galena and zineblende. Mining is still being carvied on, but the richer deposits were soon worked ont. "The age of
the limestones of Cerro Gordo and Panamint is unknown, Both districts lie near the contact between the Yalmozoic
and the Megozoic, and may belong to either; but limestones are exceptional in the Trias and Jura of the Sierra region,
while they predominate in the Palwozoic area.

Gold has been found at & great number of points in the Coast ranges proper and in the western ranges of
southiern California. No doubt large individual profits have been made at certain locamlitiea, and it is by no means
impossible that as good or better veins than those found await discovery. It is scarcely likely, however, that after
thirty years of skillful prospecting any important gold-mining region has escaped observation. A few years sinee
great hopes were raised by the prospeets on veing in the slates wnd on the contact between slates and granite in
the Julian and Banner distriets near San Diego, but they have fallen short of the expeetations exeited.

The so-called Gold Bluffs Along the coast of the northern counties, especially near the mouth of the Ilamath
river, are bluffs which contain extremely small quantities of gold, and seem to be beds of detritus left by the
slnftmg of the river channels. The sew encroachies nupon them, and when the surf strikes the beach in certain
directions and with a certain strength the gold is concentrated in comparatively rich sands, which are gathered
and treated in apparatus of various designs by amalgamation.

The only quicksilver ore of great importance is cinnabar, although metacmnabamw the black blll])llld@ &
rather abundant in a few mines, and metallic quicksilver sometimes accompanies the deposits of its LOIII[)O\U.]db.
The metacinnabarite described by Da. G. I3 Moore was amorphous, but according to Mr, Goodyear it also ocours
as minute crystals.  Cinnabar is found in a great number of localities in the Coast ranges for 100 or 150 miles north
and south of San ancisco, always, so far as known, in metamorphic rocks of Cretaceous age. The character of
the metamorplism is generally peculiar, and the so-called quicksilver rock is readily recognizable, It is asilicified
chert like material, often reddened by iron oxide, and usually accompanied by serpentine or serpentinoid matter.
In almost all cases pyrite or marcasite and bituminous matter accompany the cinnabar, and mispickel and copper
pyrite ave reported in a fow instances. At Sulphur Banks, on Clear lake, native salphur oceurs in great quantities
with the quicksilver ore, and native gold has been found in water-woin masses of cinnabar not far from the same
locality. The converse occurrence of cinnabar in two of the quartz veing of the Bierra gold belt has already been
noticed. Stibnite is reported as occurring with cinnabar at the Liake mine near Knoxville. The usual gangue

.minerals are quartz, calcite, and magnesite.

Cinnabar does not oceur in well-marked veins, but generally in irregular bodies distributed through the rock.
In the New Almaden mine, which has been much more extensively worked than any other in the state, these bodies
appear, from a model constructed by the owners, to lie on a eurved surface, indicating a geometrical relation between
the positions of the several ore-bodies, though an obscure one. At this mine the masses of ore are usually connected
by tiny seams of the same material. There is a strong similarity between this mode of occurrence and that of
many lead.ore deposits in limestone, and it may be that the problem of their trne character is the same.
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The guicksilver country north of San Francisco is a volcanic rvegion, while to the south volcanic rocks are
subordinate in some loecalities and wanting in others. To the south, too, there is no indication of any recent
deposition of the ore, while te the north deposition is still actually in progress. No general inference as to the
gonesis or the age of the deposits can therefore be drawn without further investigation, while the great similarity
in the association of minerals suggests a similar origin for most of fhem.

The Sulphur Banlks, on Clear lake, forms the subject of & recent paper by Professors Le Conte and Rising. (a)
At that point cinnabar with pyrite and some bituminons matter, as well as free sulpbur, is now being deposited.
The hot waters rising to the surface are charged with sulphides of ammonium and of the fixed alkalies, and appear
to carry in solution cinnabar and pyrite, which are deposited; in the opinion of the authors, by reduction of
temperature and pressare, probably assisted by neutralization through the percolation of free sulphuric acid from
the snrface. The deposition of sulphur is a surface phenomenon. It may also have attended the formation of the
deposits to the south of San Francisco and have bheen subsequently removed by erosion.

‘ The only Californian coal-fields of great importance are those near Monte Diablo, which occur in saundstones of
the Upper Cretaceous or Téjon group. According to Professor 8. T, Peckham’s examination, (b) these coals carry
from & to 11 per cent. of ash, 4§ to 5} per cent, of sulphur, and from 114 to 13 per cent. of water. The refuse dumps
of these mines frequently take five spontaneonsty from the oxidation of pyrite. Coal of the same age occurs nnder
less favorable conditions at Corral Hollow, in the Monte Diablo range. Seams are found here and there all along
the Coast ranges, but they are usually thin, and even when of a workable thickness are so t.mltul and broken as
to be of small vt 11ue.

Lignite of Pliocene age is found at Tone valley, Amador eounty, and is used along the line of the railroad to
some extent at Dog creels, near the Truckee river.

In southern California there are vast quantities of bitumen, from which asphalt and a certain quantity of
illnminating oilg arc obtained. The bitumen oceurs in shales of the Mioeene, which are in large part too much
disturbed to permit of the accumulation of pressure neeessary to induce flowing wells. Many of these bitumens,
though thin as they issue from the ground, oxidize and are converted into hard asphalts. According to Professor
Peclkham, the California b1tumens arc composed of a different series of hydrocarbons from those which make up
the pebroleumq of Pennsylvania.’

AMADOR COUNTY,

This county lies directly across the main gold belt. Quartz mining takes the first rank, though there ave gravel
deposits, and hydraulic mining is carried on to » considerable extent. The gold in the veins is associated withiron
and copper pyrite, marcasite, mispickel, and small guantities df galena. The gangae is chiefly quartz, but somo
caleite is ocer mon‘bllv fouud in the veins, The country rocks are slate and g a.mte, the former being predominant,
but n greenstone also oceurs, which, though much decomposed, is probably a diabase or proterobase. The mother
lode has been traced with certainty from Mariposa to about the center of Amador. Copper is found in the western

portion of the county, but it is not at present worked, and a lignite occars at Xone City which is of considerable
local importance..

' AMADOR.
[NOTE.~~Doterminations in parentheses are given on the anthority of the oxports ]

WALLS. 1
Mine. Ora and gangue. - - Chﬁ’e'%mg of
Foot. Hanging
AMADOR OITY, l ‘
Toystone covvvevnnnnniiinnn, {Gold, ehaleopyrite, galenn), pyrito and quartz .. ‘ Protorobase(?)* ............ l Protorobase (D*......cee.s Vein.
JACKBON, ‘ i
Mnn%&\ Richard .............. (Gold), iron-stalnod quartz. ... oo ovei i (Greenstono or angite-por. « Proterobase ................ Vein..
| phyry, called granite) i
Oneldn .. ool caiia (Gold, gulena, chalcopyrite, and marcasite), pyrite | Greenstone, probably anau- Idu ....................... Do.
and quartz. gite-porphyry. i
Zollo.caieveiiiie e {Gold, pyrite, varely galenn and ehaleopyrite, quartz).] () .....ovviiivnnin it ‘ Qoartzite ...... .. .iieeo. Do.
PLYMNOUTIL, ‘F
Pacific  Mining  Company (du1a), indeterminalle black sulphurets and quartz..j. ..o oL e e e a Voin.
(Empire, ote., mines). i |
BUTTER CREEK, ' {
Jonsolidated Amador........ | (Gold, galenn, chalcopyrite, mispickel), pyrite and | (Clay mien slate)............ ' (Talcose flate) ...n..nn.. ... Vein,
ioquarts, ]
~ i !
VOLCANO, ; i -~
i ) |
Andedra ..oooen oL, {Gold}, galenn, ealeite, and quartz, ; ;

* Bxnmined microscopivally.

a dmerican Jowrnal, vol, 24, p. 23, 1882, b (rmloqzcal éurwl/ nj California: (JGUlOg), 11, p. 44
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BUTTE COUNTY.
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A large part of Butte county lies in the Great Valley, and produces no gold; but the eastern portion contains
extensive gravel deposits, which are contintations of those of Plumas and Yuba. Much of the gravel is covered
by a cap of basalt, and the bed-rock is, in all the cases reported, sandstone or metamorphic slate.

BUTTE,

{NoTe.—Determinations in paronthoses aro given on the authority of the experts.]

y WALLS,
Mine. Oro and gangue. 01‘32‘1‘,%2‘;“;_“
Foot, Hanging,
CENTERVILLE. .
Big Butto creok «.c..ccoveses (GOMA EEAVOL) eaevereenranemannn coormaennrenenrennennes (Sandstone) ,--... . ceeaneens Bagalt cap* ...... eemeraenes Placer.
CHEROKEER,
Bpring Valloy ceeersrcaicanss (GOl ZLAVO]) +eureunucnanesas cusnsoannrcoccormnnns v-+| Altored diabnge* ............ verersanraeaens reneevannen Do.

* Bxnmined microscopionlly.

CALAVERAS COUNTY.

Both quartz and gravel mining are actively pursued in this county, which lies across the gold belt. The
auriferous quartz carries iron and copper pyrites, mispickel, galena, and zineblende. The wall rocks in all the cases

reported are metamorphie.

The mother lode crosses this county, The gravel is of the ordinary eharacter, and,

as usual, is accompanied by more or less basaltic lava.' Copper deposits occur below or to the west of the gold
belt at and near Copperopolis.

v

CALAVERAS.

[NoTE.—Doterminations in parontheses aro given on the nuthorlty of the oxperta.]

WALLS,
. Mines, Oro and ganguo, 01‘35’1‘)22(;};0:
Yoot Tanging,
i ANGRL'S.
Potter Prospect.eeeveeveenna. Groldl, galend, ANA QUATEA. .« vvvreineenranmmnraenamncenaamrsresneisccne s n s e nns emeatereaar e Vein.
MOKELUMNE INLL, )
GWilsessssnnnnen [ .| (Gold, mispickel, zinoblendo), pyrite, chalcopyrite, | (Black slate)........ revenann (Black slato)euusrnrsrensn- Do.
and quartz, )
DEL NORTI COUNTY.

Auriferous gravels are the chief metalliferous deposits of this county, the bed-rock consisting of slate and
other sedimentary strata. Beach sands are also worked to a small extent on the coast.

DEL NORTE.

[ OTm.—Determiﬁutions in parenthesos are given on the authority of the export.]

WALLS,

Character of

Mine, Ore nnd gangue. deponit.

Toot. Hanging. '

Bunker I ....oveeennnnnnns Meatamorphio dioritic rock.. Placer,

China Creel. .| Schist and shale ...ooocaeais]- Do.

Del Norte.... Bt s ivaamanenrianraannne. Do.

Happy Camp R Do,

Mug--muo, ... .| Shalo .. Do.

Wingate ..ooveciacnnnnan B8, aivereccenanvannsenns Do.

VOL 132
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EL DORADO COUNTY.

X1 Dorado lies across the gold belt, and contains a great deal of gold quartz, while the plaeers are co-mpamtiirely
‘insignificant, Some of them, however, buried under heavy caps of lava, are profitably worked by dwifting. The
gold quartz carries the usual sulphurets, pyrites, mispickel, and zincblende. The country rock is ehiefly slato.
“Copper ores also occur in the western part of the county.

LL DORADO,

[Norg.~—Doterminations in parentheses aro given on tho authority of the experts.]

WALLS,
Mine. Ore and gangne. Chg;‘;gg?é‘_ of
Toot. Hanging.
PLACERVILLE..
(GOld Bravel) voreenne o i iiare s rarann taeinann Blate «cuameeevnrrann.- .| Lava cap, basalt, pumice* ..| Placer.
.| (Gold, pyrite), tnle and quUATEZ .. cvuimaniinnaiiinnan-, (Greenstone and slate) .| (Greenstone and glate)...... Vein.
Gold, pyrite, mispickel, quartz, (zincblende and ga- | (Slato) cecenvevneansceaaeaan-, [65) 110 7.5 S, Do.

Jensa}.

* Bxsmined microscopicnlly.

FRESNO COUNTY.

JFresno extends from the crest of the Sierra to the Coast ranges, It lies to the south of the main gold belt, but
contains a few gold quartz veins in the Potter ridge district and elsewhers, carrying the usual sulphurets, and
being inclosed in glates. At the western edge of the county is the famous New Idria quicksilver mine, in which
cinnabar is accompanied by pyrite and bituminous matter. According to Mr, Goodyear, the ore does not occur it
a vein, at least of the typical character, but in irregular hodies, distributed in metamorphic sandstone and shale.

FRESNO,

{NoTR.~~Detorminations in parentheses are given on the anthority of the experts.|

o
WALLB.
Mine. Ore and gangue, : . Ch;;‘;g:ia{ of
Foot, Hanging,
BAN CART.OS.
Now Idria . ocvovovinrnnnanns Cinnabear,. (pyrite, ehnlcopyrito, and bitumen) ........ Sandstone and ghale........ Sandstone and shale ........ Voin,
POTTER RIDGE.
' Fresno Enterprise .coeeeea .. {Gold, sulphuroty, and qUATEZ) . occevinninamnneionaanns [ (3118 7cY 2, (3 Y Do.

HUMBOLDT COUNTY. :

There is no gold-quartz mining in Humboldt, and the placer mines are not extensive, compared with those of
the central counties. The gravels appear to represent modern river bars of the Klamath, along the banks of which
they are found, in some cases, however, at a very considerable elevation above the present stream. As in Del
Norte, there are anriferous beach sands, whlch can be Worked with profit when certain combinations of wind and
waves have effected a preliminary concentmtzon of the auriférons material.

INYO COUNTY.

The most important mines in this county carry argentiferous lead ores with calcareous gangue., They oceny
either in limestone or in limestone associated with granite and schist. The deposits are chimneys, or bodies of an
irregular form, such as lead ores frequently assume elsewhere. Copper ores, associated with those of lead, also
oceur. Where copper is the principal constituent the gangne is nsually siliceous. The copper veins oceur in
limestone or in granite, or on the eontact between the two. The lead ores are galena, cerussite, anglesite, and
probably lead ocher, accompanied by argentite and other silver minerals. The copper ores are chalcopyrite,
stromeyerite, tetrahedrite, bornite, and earbonates. They are usnally argentiferous. In addition to the gangue
minerals mentioned, fluorite is found in the Defiance mine, in a silver-lead deposit between granite and limestone,

There are also gold-quartz veins in granite in the county, and some small gold placers. At the Lee mine argentite
and horn-gilver are reported as occurring in limestone.
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[NoTg.—Determinations in pn!:enthoses are given on the authority of the experts.]
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WALLS,
Charncter of
Mine. Ore and gangue, deposit,
Foot. Hanging,
CERRO GORDO.
Ignucio ...................... (Milling 010), QUATEZ. .vveveriiraaiie et (White limestone) .......... Schist (white limestone).
Jefforson .... .. Galenn, corussite, and angleslte .......ooeiiiiiiii, Marble ..ovevmnininiiianaaas Marble,
San Folipo.ceneeemnaneeannes Tolybasito and coppor stains and quartz ...c. vovvvnif... .do... wofe--edo,
5 5 . ..do .
Union Consolidated.....uu.. Galona and Hmonito «.ooovvviiirinereenesinnann nenaes { Granito, porphyry dilko*. 0 i Vein,
€080, ,
Doflases -« v camaaaaee e Galeng, cerussito, chaloopyvite, malachite, fluorspar, | (Granite) .......oocoovai.s. Siliceous limeatone ......... Veju.
caleite, and pyrite.
J0SOPhING . cceesvemneniluiannn [ 23 L3 | ) N I (Granito) «oovveraanarinnes " Do.
Now Coso Company (inoclud- [ Galenn, cerussite, oaleite, and (anglesito) Limestone (containing bari- Do.
ing Lucky Jim nud Chyist- - wn).
mas Gift).

MATIPOBA ceeveerusnennnensan (Gold, autiferous'pyrlte, and quartz) ..oveeiiiennen, (Arantto) coovvernnueinnrinn. (Granito) «veuievnneiannn., Do.
Phenix Cerusgite and anglesito Limestono and achist . ,..... Timestono and schist Bedded vein.
KEARSARGE. '

Koarsarge . cocovecseneonvanan Cerussite, mionccous iron, limonite, (totralhedrite, | Granite*...eveeieennnnnaca. Granite*....... Neesenrananeny Voin.
corargyrite, and argentite), quartz,
TANAMINT. *
HomlooK. seanerannnensorsanss Stromoyerite, (totrahedrite, galonn, pyrite, and zino-
blende), quartz.
LOOKOUT,
Modoe Consolidated. ....eauu. (Corussite, carrying gold and sitver, with arsenic and | (Whito limestone) .......... (Blue limoestone) . cousuannn.. Bedded vein.
) antimony; oaleite, iron oxide, and mAngANoso min-
erals.)
RUBS,
Brown Monstereeeeasseasanns (Cemagit;a, galona, bornite, malachite, pyrite, and | (Bluo limestono) .....u..... o] (Blue limostone)........... ,| Vein.
quarta,
FIEH BPRINGS,
Golden Wreath ..cvevaaaaann. (Gold, anviferous pyrites, and quarts) ................ Grandte coves civaenianeaia, Grantto .ous ceeeaiiniinns Flat vein,
o (Gold quartz).ceceviieniiimrecinacinn .| (Granito) ... .| (Granite) ... .| Veln; also small
placer,
P, {(Horn-silver, argentite, and quartz) ....c.aceeenneani. (Limestone) ....veevenvenenn (Limostone) «..ueeveessenans Doposits,

* Examined mieroscopionlly.

KERN COUNTY,

Kern county lies south of the main gold belt; it nevertheless contains some gold-guartz veins in its northeastern
portion, in the Sierra range, as well ag some shallow placer gravels.

LAKE COUNTY.

The only important mineral deposits of Lake county ave those of quicksilver, which oceur at & number of points
in considerable quantities, accompanied by pyrite, sulphur, bituminous matter, and quartz. The inclosing rocks are

metamorphie. The deposits are associated in somo cases with basalt.
LAKRY,
[NorR,—Dotorminations in parenthescs are given on the authority of the exports.)
_ WALLS, }
Mine. Oro and ganguo. ! Ch(il(:l?ggtl of
Toot, Hanging. ‘
Great Weostern....o..o...... Cinuabar, pyrite, bitumen, and quartz.......... veensd Motamorphic,.vee veeene ot Motamorplic. .o covs venees I Vein
EAST LAXE. . .
Sulphur Banks....e ceeeenes (Cinnabar, native solphur, bitumen, pyrits, borax, | Sandstono and basalt....... .| Sandstone and basalt........| Irregular deposil.
alum, and quartz.)
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LASSEN COUNTY.

This county contains gold-quartz mines. The veins are associated with rocks which are in part metamorphic
and probably also in part eruptive, but the specimens in the eollection are so decomposed as to be indeterminable.
Enormous quantities of lava cover much ground in this part of the state that would probably otherwise be
remunerative. '

LASSEN,

[NorE.~Determinations in parentheses are given on the authority of the experts.]

WALLS.
Mine. ) Ore and gangue. Oh&r;g:&f of
Foot., Hanging.
HAYDEXN HILL, N .
' Tndeterminable ... ... sene. Indeterminable ...... ...... Vein.
NNV RPN P FSN: | N [ caveoneans Do.

LOS ANGELES COUNTY.

There is some silver mining in this county. Antimonial silver ores and argentiferous galena oceur with pyrite, ‘
copper ores, and quartz inclosed between wall rocks which are chiefly sedimentary, but probably in part eruptive. *
Asphalt, petrolenm, and coal, as well as salt, are also found in the county.

. LOS ANGELES,
[Nor®.—Doterminations in parenthescs are given on the authority of the experts.]
: WALLS, )
' Character of
Mine. ‘ Ore and gangue, doposit.
Foot, Hanging.
- BILYERADO,
Blue Light........ [ P Galens, pyrite, and quaTiZ.cve s rereusraveeeenns ... | Limestone and quartzite....| Limestone and quartzite.,..| Vein,
Dunlfp..coeeanss serenminesues Gmlbeqn,) zincéblende,. pyrite, (antimony and copper | Quartzite. .. e oveve caee-. Shale.
ataing),
21036 SR F Q0 cuienriinnictae i cacen e e snesaen o] Probably diorte...oo cuen.- Probably diorite.

‘ MARIPOSA COUNTY.

This is the most southerly county on the gold belt, and contains many gold-quartz veins inclosed in slate.
Argentite, proustite, and (it is said) silver telluride are also found. The southern end. of the mother lode is in this
county on the famous “Mariposa estate”.

MARIPOSA. “

-
[Norg,—~Determinations in parentheses are given on the authority of the experts.]

. . WALLS, .
b
Mine. Ore aund gangne. - - ‘(Jhc“l‘g;ggie{ of
Foot. Hanginy,
MARTPOSA,
Hitl...... .. wennimmaree pamnan (Free pold, galena, copper pyrite, oceasionally gold; | Graphitie alate...... .......| Graphitio slate....... ......| Vein.
pyrito, zinchlende quartz, tellurids ore.)
BEBABTATOL,
Modesta.... Proustite, argentite, and quartz, (telluride 0re)...vevsfiearceneenns venmrsransean [N PR, mmucensnareanae e enens-| Probably vein.
C0Bunrnnrenrner cmvavinnnnnnnn (Free gold qUATHZ) carecneneacs svsnas Y I [ RPN B () -9 ) D ememarcnas Vein,

5

NAPA COUNTY.

In this as in the adjoining county, Lémke, the principal useful mineral found is cinnabar, which oceurs in the
usual serpentinoid and aremaceous metamorphic strata. The Redington mine is one of the most important
quicksilver producers in the state.
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i NAPA.
- [Note.—Doterminations in paventheses are given on the anthority of the experts,)
v WALLS.
: ’ . Character of
Mine. Ore and gangue, deposit,
Toot. Hanging,
OAT HILL. i
Napa Consolidated .......... Cizm;ubm-, with sandstone and clay, (bitaminous mat- | Sandstone.....e veeeeerennn. Sandstone...o.. ccveiriweaes Vein,
er).
Redington ...ovvunvenn «..-| Cinngbar, metacinnabarite, mareasite, bitumen, | Serpenting.......coceevuana. Soliah. v vanmie ceviaiean Trregular bodies,
quartz, (mispickel).

MONO COUNTY.

This county scems to contain two classes of deposits. The highly doré silver, or low-grade gold of Bodie, is
found in eruptive rocks of ag yot undetermined character. A portion of the gold is free, but a large part of it is
associated with complex silver sulphides, accompanied by quartz and caleite as gangune minerals. The other districts
are granitic and carry chaleopyrite, copper glance, and carbonates, with galena, zincblende, argentite, and other
gilver minerals. .

MONO.
[Norui.—Determinations in prronthoses ave given on tho authority of tho experts.]
WALLS, b
: y aracter of
Mine, Ore and gangue, dopostt,
. Toot. Haoging,
BLIND BPRING.
Commnehs.ceaan.. [ Copper glanco, chalcopyrite, zineblonde, probably | Granite........... wesnennan GEODIEO + v newsrnenannenraass| Voin,
totrahedrite, chrysocolln, (parizite, malachile, clay,
and quartz). \
Diana and Korrioh.ccavaeeen. Copper glanco, chrysocollp, coppor carbonntos, o« fue@0.emmeeieinins cemrearaas|rvnnan A0 creininittrnnnrannes Do.
nite (partzite and malachite), with carthy and (de-
compused granitio gangno).
Modoo....... reecun venraurauns Copper glance, chrysoocolln, coppoer carbonates, (ga- .
lena and hern.silver). k .
BODIR.
Bechtel Consolidatod .. .cuvvu) (Gold and silver bearing quartz)...covveeiniinnennn.s (Porphyry) cossaccwmmnenrans| (Porphyry)...... LY Vein.
Bodie Consolidated «.vveense|ennnns (Y S O Do.
Boston Consolidated,. .| (Gold and silver hearing iron-stained quarts)......... . Do,
Bulwor...cveeennns T (Quartzoso and feldapathico voin mattor earrying gold Do.
and ailver.) .
MoClnton vevvuresnanas vanman (Gold and silvor bemdng quATEZ) cevarecnvnicavauinanes - Do,
Noonday O O L s Po.
Or0.eceeecannnennanns Cnwanenan (Pyravgyrite and proustito)seeeecreciccamencerenanaas, Do,
Standard Consolidated....... (Gtold and silver bearing qUALEE) .vayevomaenvanaisnnn, et Do.
~ Deflanco...euvunnn. cawenes o] (GO, silvor, quartz, nnd feldspathio mattor) »»-] Indeterminablo (voleanic). .. Do.
.| (Amiferous quartz) .| (Poxphyry)..... rammmmenaan . Do,
(Argentiferons gold quartz)ccscessanscseecnanannnenas.| {Volennic) Do.
HOMER, 4
Maybell.cceee viinnnan wammnnan (Gold, silver, ivon pyrite, galena, and quarts).......... Quartz-porphyry (1 Quartz-porphyry? «.oeee.ee Voin.
May Lundy.c.ocviimnmnnnmmmnasfaneans A0 vvvemnrrinnrraeiii s Ceenaraanen PP [ 231510 (7 Granite .oveviansn PSP Do.
INDIAN, . '
.| Tetrahedrito, zincblende, and quul"tz ................ (Granito and porpiayry) ..... (Granito snd porphyry)..-.. Vein.
Galena, vincblende, native silver, totrahedrito, (pyrar- |....A0 covvriaeranrieraneeena, R 1) SR 4-- Do,
gyrite, pyrite, and quariz). : '

NEVADA COUNTY.

Nevada has always been one of the most productive counties in the state, both the quartz and the placer
mines yielding very large amounts. The quartz mines are for the most part in the slates characteristic of the main
gold belt, but some of them are in granite, and some of them are on the contact between granite and slate. The
gold is accompanied by iron and copper pyrites, mispickel, galena, and zincblende. As elsewhere in the gold belt,
the proportion of silver is extremely small, even by weight. Though the larger part of the gold is free, the sulphurets
are ordinarily much richer than the quartz taken as a whole, and it usually pays to concentrate them and subject
them to the Plattner chloridation process. The placer deposits are in part covered by voleanic rocks, chiefly basalt.
The cap over a large area, however, is not so deep as to prevent the gravel from being worked, as it does to a
consideralfle extent in the counties further north, while the amount of voleanic material has been sufficient to protect
the gravel from extensive erosion. One of the great Tertiary rivers flowed through this county in a southwesterly
direction and gave rise to the large gravel accumulations. '
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NEVADA.
[Wor,—Doterminations in parentheses are given on the antherity of the exports.}
i
WALLS, . tor of
Mine, Ore and gangue, © l:l‘;;gs%- ¢
Foot. Hanging.
GRAGH VALLRY.
B G YT T T'ree gold, galena, iron and eopper pyrites, and some. | Magnesian — metnmorphio Magnesian  metamorphio | Vein.
times zinchlende, quarts, rock, . roolk.
Now Yorkacecnesnaranunnenn Gold, pyrite, zincblende, galemn, quartz, (copper | Blato...ceevevaernreneacaees BlatB. wevernrrrnansssaronnnen Do.
pyrite),
Rooky Bar..eaveevacuaenaanas (Gold), pyrito, (zincblonde, gnlens, iron, and copper | Motamorphio...c.ouvaceennes Motamoxrphic . canerresesenn. Do.
pyrite), quartz. :
NEVADA CITY.
Morrifield . cuavavvuiincinanns Pyrite and quartz. .
Arohie - cveari e iireaaaan (Grol(l),b pyrite, (gnlens, oopper, and fron pyrito), [ Granite..eeean.vivemrmenes| Granito. . iieiiiiiiiniinens Vein.
quartz. :
Provifdence coeeceavecdarsenas (Gol(l,tir;)n,nnd copper pyrite, galenn, zincblende, and | Slato. .- cvoraanincenrnnaanss 8 I . [ S Do,
quartz.

¢ PLACEBR OOUNTY.

Placer lies directly ncross the gold belt, and is one of the prineipal producing counties. The gold-quartz veins
ocour for most part in slates, though some are found in granite, and they present the nsual association of sulphurets.
Tho auriferous gravels have been sufficiently protected by voleanic material to escape radical erosion without being
50 deeply covered as to be inaccessible. Iron-ore deposits are abundant. ‘

PLACER. )
{NoTR.~Doterminations in paventheses are given on authority of the expertd.]
WALLS,
Mino. ' Ore and gangao. - 01:1::;;‘:;% of
’ Foot. Hanging.
COLVAX. .
Rising Sun covvneeivnnniann (GO QORTEE) <eeveeenmmcanncencsrivncnrnnnsiomianren (Granite) -.ovevcnnerrensians (GranIto) - cvvmrrarmnsnsanss Vein.

PLUMAS COUNTY.

The gold belt in the latitude of Plumas county is not so sharply defined as further south., Deposits of the
precious metal, however, are abundant, both as veins and in gravel. The association of sulphurets accompanying
the gold is the same as in Nevada county. The wall rocks are either slates and other metamorphic rocks or granite
or both, The slates are sometimes so intersected by auriferous quartz as to give the veins a reticulated character.
Although the production of the placer mines is considerable, a large part of the gravel is supposed to be inaccessible

throngh the presence of heavy overlying sheets of basalt. -
PLUMAS,
[NoTR.—Deotorminntions in parentheses are given on the authority of the experts. ]
WALLS.
Mipe, . Ore nnd gangue, - Cl&”g”::{g of
Foot. Hanging, :
CHEROKER,
Plumas Eurekaeesnen ou.o.:| (Gold), iron and copper pyrites, galena, quarts .......| Moetamorphio dforite *...... Metnmorphic diorite *...... Vein.
GERESEE VALLEY,
GHENBACE «ovvennnn memmsananen (Gold), slate And qUATEZ cevveenrammrnmenmeemumsnenans 3 Y P B1ate weunvrimronanrnmannn Reticulated vein.
INDIAN VALLEY. ‘ ’ ;
Gold BHIPO e enn s icceenienees (Gold generally free from sulphurets), quarts ........ (] F1% 1) P, .| Quartzite......... gevereenn.| Vein, j
Greon Mountain . .| (Gold, pyrite), quartz ..oveeeciane i s .. (Decomposed granite) {Decomposed granite) --.... Do,
Monitor ..oovannn A GOl Qb2 eveviiireeirara i nan e J AGTABRIED) cooareeriiemeennan | (Slate) ooooiioeiaaaa Do,
Plumons Natlonal..l.......... (Quartz), pyrite and mispickel (51 (R s Blate. - cveenacsnnnae [PTPS AP Do
BENECA, v
(S0 7 ) U (Gold), pyrite sandstone, and quartz. ..co-cve-eeaiinl {Clny slate).. . (Clay glate) .- ooocenmarevann. Vo
Surmyside Gravel....\. ... .. (ATDIFOTOUS ETATAIB) s eucenrarcnavamavnnmnrnsanssnsoan [rrmmnmvanenanacn o nmacsneaes Basalb 6AD ceveverinennenins Placer.

* Bxamined microscopiocally



V4

GEOLOGICAL SKETCH OF THE PACIFIC DIVISION.

where it adjoins Placer, Tl Dorado, and Amador.
fields oceurring in the more eastern counties.

SACRAMENTO COUNTY.
The deposits of Sacramento county are mainly gravels, and are confined to its eastern and northern borders,

23

These gravels aro in fact the western extremities of the extensive
A larger product is usunally aceredited to the county than it

actually yields, much bullion being shipped within its borders which is produced elsewhere. This is a consequence
of the commercial importance of several towns of the county, among which is the capital of thie state.

There are veins in granite in this county which carry gold, copper, silver, and lead.

SAN BERNARDINO COUNTY,

There are also copper

veins in limestone, Tin ore deposits are found at Temeseal, where the ore is of an unusual character, but these

are not now worked.

Platinum sand is said to occur.

SAN BERNARDINO,
[NoTE,—~De¢torminations in parentheses are given on the authority of the experts.]

WALLS, ¢ "
Mino, Oro and gangue, u:fgggg‘i’z_ of
Toot. Hanging,

CLARK,
AllYeaerin canmnniainaas .| (Argentiferous), stromeyerite....uveerririiaaonanan, Limeatone, -.... [T Limestono.......... Ceerranns Vein.
Ivanpah.usevesconnee sanaarns (Arﬁnntiforoua), stromeyerite, copper earbonates, | Limestono, probably dolo- | Limestone, probably dolo- Do.

estone). mitio, mitie.
Tdzele Ballook..cvuvaanann., (Argentiferous), stromeyerite, copper carbonates, |--..d0............ ieemaraeans do.
(limestons).
DRY LAKR.

Desert Chief......cvvavanenn, (Silver ore), limonite, and quarta Yain,

Oriffamme ....

BILVER MOUNTAIN.

Froe gold, Hmonite, and quarts......

(Gold), stromoyorite, malachite, lead, and quartz

Cagsiterite and quartz. 8
Granitio or dioritio sand, said to carry platinum,

(621535171 S

Probably veln.

Vein,

one of the resources

BAN DIEGO COUNTY.
There are some gold-quartz veins in San Diego occurring in metamorphic rocks and granite. Salt also forms

of this county.

SAN DIRGO.
[NoTR.—Doterminations in parenthoses nre givon on tho authority of the exports.)

Mine. Ore and gangue. WALLS. mﬁ‘;},‘gﬁ?ﬁ of
Toot, Hanging.

BANNER,

Hobbard..eovaaniiinneannns Gold, sulphurete, and quartZ.....ccueeearsan. . 161 . Ceeererainenens ) 1 R Vein,
PINECATE.

Gold State......cunaZieuenu| (G014, copporand silver In traces), QuATEZ.....veean.. (Granito and slato).eewsna. l(Gmnito and slato)..... veens) Do,

CARGO MECHACHO. .

Madre, Padro, and Cargo | (Free gold), quartz...... ... Cermrieeans T Metamorphic. ccunn - oo vreoo| Motamorphie. ..o sunnuvns Do,

Mnoiuw ho 08,

deposits of this ore.

SAN LUIS OBISPO COUNTY.
There are several occurrences of cinnabar in metamorphie rocks, which appear to be similar to the more northern
Chromie iron is found in considerable quantities,

SAN LUIS OBISPO.

WALLS, y
Mine, Ore and ganguo. : . bh&mgaugég of
: Foot. Hanging, DOSLL
BAN LUIS OBISPO. .
Flores Iron...ueuenecncennnn. Angitic porphyry Augitic porphyry.
London Iron. Metamorphic * Metamorphic.*
Cinnabar, BUIPhUL ..o e serensrvnras serenoncmnnnsnenns SandBtone, ... ceeananieian. (ShRlo) i ceevernmnrseneansaans TImpreguation,
Polar Star. . rrnesennas . Cinnabar.

ro * Microscopically examined.
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SANTA BARBARA COUNTY.

No important deposits, except of bitumens, are found in this county.

SANTA BARBARA.
[Nore,—Determinations in pnrentheses are given on the authority of the experts.]

WALLS, ror of
Mine, Ore and gangue. Ohét;;ﬁaié [}
. Foot. Hanging.
BANTA BARBARA. .
Las Priotas..-cevvevininnas. (Cinnabar, chrome iron)......... O URyu) . veeranamaeaneenasran e, (Serpenting) .usssesananecans Impregnation.

mines.

SANTA CLARA COUNTY,

The cinnabar is

The chief mineral resources of this county are the cinnabar deposits of the New Almaden and Guadalupe
They form irregular deposits, in many cases connected by veinlets of ore.

accompanied

by pyrite, calcite, magnesite, and bitumen. Dolomitic limestone, shale, and serpentine are thé inclosing rocks.

SANTA CLARA.

WALLS,
Mine. Oro and gangue. Chgg{)%*ﬁi_ of
Toot, Hanging.
New Almadon .eeceanianiane, Cinnabar, merenry, bitumen, calate, megnesite, and | Limostono, shale, 8erpentine, [...eeeeeeeceeersessncacannsas Voin,
pyrite, and dolemite.
Guadalape........ Neein tamean Cinnabar (and exle-spar}, bitnmen, magnesite, quartz .| Serpentine.....c.ceccaeone.. Berpentine....cooeveeeceunan Do.

.

SHASTA COUNTY.

There are veins in the schists.and grafnites of this county which carry silver ores and gold associated with iron
and copper pyrite, galena, and zinecblende. A very remarkable occurrence is that of the Mad Ox mine, where

native gold is found

wall a siliceous limestone.

gold-placer mines.

in calcite. The deposit is reported as

a 24-foot vein,

SHASTA,

[Nore.—~Determinations in parenthescs nre given on the anthority of the experts.]

The foot wall is schist and the hanging
Quartz and pyrite also oceur in this vein as gangue minerals. Shasta containg some

WALLS,
Mine. Ore and ganguo. . Ch"ggi?ggftff
Foot. Haaging. .
IRON MOUNTAIN,
Lost Confldence ...c.vuuuenee (Silver and {;old.) The silver 15 probably present as | Schist ..-... Measasaanancauen [S10) 151 1 N Vein,
chiloride, limonite, copper, pyrite, mareasite (argon-
tito ; the pyrite js riel), quartz.
NEAR 16O, o
Dry Croelk, or Hardgerabblo .| (Gold) «oeevvooriiivmcinreinecnacaaceracrnssnancs cannnn [SIEATINTEGE L T,) I IO Placer,
TITTSBURGH,
Potter Mining Co......... .-+ Coppor oxide, sulphlde and carbonste, lmonite, | Slate (porphyry and slate)..| Slate hyry and elate).
g' pyrite, (silvo'r nn& zincblende). ! ! (porphyxy slate)..| § (porphyry and slate)
SOUTH FORK,
ChieAE0 . aenenireenerinnneas Galenn, pyrite, quartz, (chalcopyrite, cmtimdny, raby | (Granite) ..ovviiininininia.. (GTanbe) sueniesasrcncnranas Vein.
silver, nativo silver, gold, and zinchlende).
WIISKY OREEK, }
Mad OX.vrvnininnnneanvenans Native gold in calcite, limonite, quartz, pyrite, (8ul- | Sehist vveceevviinenrnanenens Siliceous limestone ......... Do.

phursts and talcose schist),

regions. x

SIERRA COUNTY.

Sierra county lies between Nevada and Plumas, and shares the geological character of those counties. Both
its placer and quartz mines produce largely, but present no characteristics not shared by thoge of the adjoining




' GEOLOGICAL SKETCH OF THE PACIFIC DIVISION. 25

BISKIYOU COUNTY,

Siskiyou county contains gold-quartz veins occurring in metamorphic rocks and accompanied by pyrite,
mispickel, ete. Greenstone is reported as the hanging wall of the Black Bear and the Klamath, but no
specimens of this rock have been received, and it is therefore impossible to pronounce with certainty as to its
character. The principal product of the county, however, is derived from the placers, many of which are worked®
as drift mines.

SISKIYQU.
[Nore.—Determinations in parentheses are given on the authority of the experts. ]
. WALLS,
Charaocter of
Mine. Oro and gangue, doposit,
Troot. Hanging,

INDIAX CREEK. '

Bay Clby. coeervmnmacnacraas {Aariforous gravel)...... cnvnmernnnnnans Nmeamraaneaes .Axglllluceoua limestonobed- |........ Ceerrsnruamessenasenn Placer.
. rook.
Coyote Guleh..cueaenen vesean BT L P ennmvereaistavnasu s rennas Motamorphiobed-rock.ece.ufiennarnns tesseansvenussasran Do.
Williams Drift «eecvneoeenns creefl0 cennicrerarnaraeanir e raananunn e PR IO (0 cemennernranreeanaensoraaanan Cereeseeene veecermenes] Do,
M ADAME CRERK. ‘ '
Carroll Drift....coavinuneenn . . Placer.
Duncan Cameron . Do.
Hardscrabble Do,
Hiyou Gulch y Do.
Lincoln, Hart, & Henry...... cene PR . Do.
Onk Grove cvvvveennens vemann . Do.
Do,
ORO FINO.
Jobn Young .cevevvnvenannans (Auriforons gravel)....veeeessancnas canaansenrasenaana] Blato bodrook.ooouraninni]oiannes vesrenn weanrenvanasena| Placer.
. QUARTZ VALLEY, .
] Johnson vaemuiainnnaa se«=+| Gold, imonite, and qun,rtu..........L....... [T DBreoolated  motamorphio Jo...ovicveenvuras [ Vein,
rook., .

BCIAD VALLEY.
Tort Goff Creok ..euveeeennas (Auriferons gravel) comseraceceaanninne Nenemneeasanuas Sohist bed-rock...... [N P Nervenrrmesunanae revnas Placer,
Thompson Creelt..... [ TR [ [P PR do..... wmme b varnasaas sl rae e na e aienmaaasa Do.

YRERA.
I’ellLt and Trnitt . ........... (Auriforons gravel)....cvresnveraviemetiianesnerrnnna, Schist DOA-LOOK. . vevrnniirei]vanmneninuriernanianasse vesane Do.
souTH FORK. BALMON. ‘
Black BoAT vavevrvrnnunscrnas {Gold, mispiokel, and quartz)..vesicarennennn [ (S&ii;cous slate and quartz- | (Groonstone) .....e... vrrmen Veln,
0). -

BAWYER'S DAR.

Elamath...ccoinannnnaeao..] (G014, pyxite, and quartz) ...ovaveeramneemcanannan. (Silicoous glato) .uvviearsae. (Groonstone) uueesieenenn.s ‘Do.

S’I‘A\*IS..JAUS COUNTY,

This county lies to the gouthwest of Tuolumne smd Calaveras. The miniﬂg interests are not large, and consist
principally of placer deposits in its northeastern portion, near the boundaries of the counties just menmoned The
gravels of Stanislaus forin an extension of those of the adjoining counties.

SONOMA COUNTY,

The only ores found are those of qqicksilver, the chief mine being the Great Eastern, As usual, the ore is
agsociated with pyrite and bitumen, the accompanying rocks being sandstone, limestone, and a rock so highly
metamorphosed as to resemble basalt until seen under the microseope.

SONOMA.
[Nore.—Determinations in parentheses are given on the authority of the experts.]
. WALLS,
Mine. Oro and gangue. Ghﬁ;ﬁm of
Foot. . Hanging.
GURRNEVILLY,
Great Eastorn .............. Cinnabar, bitumen, (pyrite) ....oeveenuan venrann v-ev..| Sandstone and limestone ...| Metaxorphic*...ccue--.ev..} Voin.

* Miorogoopioally examined,
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TRINITY COUNTY.

Though gold-quartz veins occur, placers form the principal deposits of the county. The bed-rock in all the

cnses reported is sedimentary, and is usually slate. The Johnson mine shows beautiful occurrences of radial
marcasite, .

TRINITY, .
[Nors.—~Detorminations in parentheses are given on she suthority of the experts.]

) WALLS.
Mine, Oroand gangue. Character of

deposit.
. + TFoet. Hanging.
CARON CREEX.
BOYZEY eernrnreennnnnnanannss (Auriforons graovol)ceeme svarecssan senrmencarmsinmenns Schist bed-rock...cevemrvens|- e vnenasvnenseaenenaanns Placer.
DOUGLAS CITY, ¢
Smith's Wink . oovnecn wmissarne (Auriferous grovel).....-. cenermemavaran henvennmenans Blate. . iceaiivrnonaann PPN wemanmenea e reeranemnaan Placer,
INDIAN CREXIC.
JOINEN cveeeinenracanenans - (Auriferous grave®.....-... geresnesnsanan PPN SIAL0. eennesearseonnernsnmsasfecnavnnrarsnranussnnsorssnnien Placer.
RED HILL.
Bammoth . .vveierianeenns »o.] (Auriforous gravel)..ecweoveeasn wemennmmammrieaanerana
Contor Placor..
Clapimon ...
Lawiston ..c..
TPINILY ceinnvvnnnen
Woenver Basiin e eesaseaeanna.
Wiltshiro..... fereecmmmanaens ..
CINNABAR,
AR00UB. ceeanne... remnenn -

Serpentine.

TUQLUMNE COUNTY.

Tuolumne county lies across the main gold belt. Though placer deposits occur, the minéral wealth of this
county is chiefly in the form of gold-quartz veins, which are found both in the slates and the granite. The minerals
accompanying the gold appear to be independent of this difference in the character of the wall-rocks, and present

tho usual association of quartz with iron and copper pyrites, galena, ete. The mother lode runs entirely across this
county.

TUOLUMNE, ‘ v
[Nom.—-—-Dotorminntibns in parentheses are given on the anthority of the experts.]
WALLS. .
Mine, Oro and gangne. : ch&"ggg:‘i’{ of
’ Foot. Hanging,
CONFIRENCE,
COnNAONe. v currrumnnomeavans (Gold, galens, pyrito, and quarts) . ccoeeeevniienacan. (Granite) - ceeerrrmmmariansss (Granite) . ceeemmvmnanenna.s Vein,
JAMASTOWN, -
arrig & TLelip coaenasaaaes o {(Gold quarts). e eeenianas S (Blato) voneevrcnanccmrcanens A C5) 10 S Vein.
BOKORA, ’ ‘
Goldon Gate...... sanmnean P (Gold,t g;ﬁemb, cheloopyrite, pyrito, onlcite, and | (Slato)...c.vvemnnnnnnnnina. (B1ate) seccaurncsanan PO Vein.
uartz, .
BOULBBYVILLE, 4 .
Sorlaby v eemmnnon [ (Goldl, gnlena, pyrite, and qUATEZ) «emconimaacmornees .| (Granite) cecvaeennen [ (GTanite) caseneceeanrarecuen Vein.

VENTURA COUNTY.
Bitumens yielding oil and sulphur deposits are found in Ventura.

@
YUBA COUNTY.

Though there are quartz veins in this county, the prineipal deposits are placers, which, though they were among
the firat worked in the state, still yield largely. Comparatively little of the gravel is covered by lava. ,

’ OTHER COUNTIES.

Alpine, Colusa, Mendocino, Merced, Tehama, and Tulare counties all produce precious metals, though not in
large quantities, and very little is known of the details of their occurrence, but there is nothing to lead to the
supposition that the character of the deposits differs essentially from that of the quartz veins and placers of the
better known regions adjoining them.
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GEOLOGICAL SKETCH OF OREGON AND WASHINGTON TERRITORY.

The topography ef Oregon and Washington territory beurs o general resemblance to that of California, Near
the coast are low ranges, separating from the sea a long valley, to the east of which rise important chains. The
mean rainfall in the western portions of this region is very great, and much country is covered by dense forests.
To the east of the great ranges the climate and physical character of thesetwo political divisions are similar to
those of the adjoining territory of Idaho. Both Washington territory and Oregon produce coal in important
quantities, but the precions-metal produnetion of the more northern area is very small, while Oregon yields above &
million a year in gold.

Extremely little is known of the geology of these areas, which have been examined almost exclusively with
reference to their bearing on doubtful points in the geology of regions to the south and southeast, Mr. King, in his
Systematic Geology, gives the main facts known on the subject; and some information regarding it is to be found
in the Pacific railroad reports and in the American Journal of Science.

As hag been mentioned, the Sierra Nevada mountains were formed during a great post-Jurassic upheaval. The
Cascade range, however, is more recent, although from a topographical point of view it might be regarded as a
continuation of the great Sierra. The real northern representative of the Sierra is the Blue Mountain range of eastern
Oregon, for both are due fo the same orographical canse. Thoe coast of the Pacific ocean of the Cretaceous period,
therefore, bent eastward to the north of California, and followed the Blue Mountain range northward. The Blue
mountaing are composed, like the Sierra, of granite and metamorphic strata, and in the latter Mr. King found
Triassic fossils. It is probable that nearly or quite all of the metamorphie rocks of Oregon east of the Blue range
are Triassic or Jurassic. The Cascade range containg marine upper-Cretaceous heds, () but so far as is known none
of later date, and it was probably raised above water-level at the close of the Oretaceous. It was certainly uplifted
before the Miocene, for during this epoch a fresh-water lake oceupied the interval between it and the Blue mountains,
Westof the Cascade range, and near the coast on the other hand, Cretaceons and Tertiary strata predominate both
in Waghington territory and in Oregon, and it is probable that the coast ranges of Waghington and Oregon, like
those of Californin, were elevated chiefly by a post-Miocene disturbance.

Throughont the Miocene immense volumes of lava reached the snrface in Oregon and Washington ferritory,
and the area occupied by it perhaps forms the largest lava field in the world. It spared an irregular belt along the
coast and failed to cover the northeastern corner of Washington and part of eastern Oregon, but buried the vest of
the ecountry, in part to a great depth.

Besides granite, the principal massive rock of Oregon au(l Washington is basalt, but andesites also occur in
great quantities. The bed-rock of the Wickaiser mine, Ochoco district, Wasco county, Oregon, is shewn by & slide
in the census collection to be diorite, proving at least that eartier eruptive rocks are not entirely absent. The ore
deposits are chiefly veins in granite or metamorphie strata, and do not appear to be associated with volecanic rocks,

Much the most important mining region of Oregon is Baker county, which lies in the southeastern corner of the
state and adjoing Idaho. The gold veing of this region are in granite and metamorphic slates in and near the Blue
mountaing, and may thus be considered as occurring on a continuation of the gold belt of Californian. They are
accompanied by auriferous gravels, which ave of much local importance, though of greatly inferior volume to those
of California apd Idaho. The same arguments which are held to prove the Tertiary age of the gravels of California
would probably apply to these also, but detailed information bearing upon the point is not available. Trias-Jura

-strata are also exposed in the Cascade range at a few points where the overlying material has been removed by
erosion, and a little gold quartz and gravel have been discovered in such localities; for example, in Lewis county.

In the northern part of Oalifornia, as has been mentioned, the gold-bearing rocks have a wide distribution, and
are not confined to a comparatively narrow belt, as they are in the middle of the state. Similarly the gold mines of
Josephine and Jackson counhes, which adjoin California and lie to the west of the Cascades, do not seem to bear
a direct relation to the main ranges; but it is noteworthy that this region of scattered deposits in the two states is
also that in which the Sierra and the Coast ranges meet, and are so entangled that as yet no one has succeeded in
discriminating the two systems. The geological relations of the Skagit mines, in Washington territory, on the
upper waters of the Skagit river, are not known further than that the gold is found in the bed of the present streams
and that the surrounding country is mainly granitic. Auriferous sands are found on the southern coast of Oregon,
as in northern California, and are worked as wind and tide permit. :

Coal-beds are frequent in the belt of country west of the Cascade range. Of these the most important are found
at Ooos bay, in Oregon, and at Bellingham bay, in Washington territory. The age of the Bellingham bay seams is
known to be the same as that of the Monte Diablo coal or Upper Cretaceous, and those of Coos bay are probably
also of this period. Iron ore is abundant, and has been smelted to a small extent, but under the disadvantage of
high rates for labor. Quicksilver is found at the New Idrian cinnabar mine, Douglas county. Itsocenrrence seems
to be similar to that of the California mines, and it represents the northern end of the series of deposits, the southern
extremity of which is in San Luis Obispo ¢ounty, ‘Oalifornia. It would be incorrect, however, to characterize thls
entire series as a ¢ belt”, for toward the north the known occurrences are at long mtervals.

a These are of the Téjon group, and may prove to be Eocene,
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. ‘Whatcom and Yakima counties are the only ones in Washington territory from which gold mines are reported,
though small quantities of gold are also obtained from the sands of the Columbia river, while King and Thurston
counties predunce coal, Oregon, Baker, Grant, Wasco, Douglas, Josephine, Jackson, and Umatilla counties are
reported a8 containing gold mines. Coos yields auriferous beach sands and coal, Clackamas iron, and Douglas
cinnabar.

OREGON,
BAKER COUNTY.
[Nore.—~Determinations in parentheses are glven on the authority of the experts.]
) WALLS, "
Mine. s Ore and gangue, © cil;;g:ﬁ: of
¥oot. Hanging.
DURNT BIVER. ;:
Gold Ridge . ueuerennnurainnn Quartz, gold, and pyrite....cccvveienas wannannvenonsas| GrAnite. cailii Granite ..ooiiiniciiaaiaaoae Vein.
CONNER CREER. :
Conner Creeleemareranncnsnn, Quartz, imonits, (gold and sulphurets)...... renrannes Blate, basalt dike*.......... Slate, basalt dike*.......... Do. ."_
FARRIS GULOH, ‘ '
Forris Guleh ..o caraeean .| (Auriforous gravel)....... earaaevennn errennne. veenas Granite sveeeernrererrreremee|onaraneneanas e eannmaane Placer.
POCAHONTAS,
Bafloy coecaecvacemannnerneens (Auriferous gravel)....... cererenns trremrscatanaraans L6525 11 14 J AR Do,
Low. Coeper & Co. eel- .| Argillacecns sandstons ..... Do.
Salmon Creek-cveceecucreaiaefiees Granite coevenncananncnceiaas Do.
Tom Payne...cesenwennevnes.| Qunrks, gold, (and iron and copper pyrite).......vauue Vein,
RYE VALLEY,
Powors & Co.menne - (Auriferouagmvel)...........,.................;..... Placer,
Rye Velley --..... (SRR Quartz, stromeyerite, copper carbonstes, (Rntimonide Veoin,
. of silver and ivonpyrite).
BHASTA, }
MANRAUE «evnmemeennn cemernne (Auriforons gmvol) ..................... crerrrrenrans Gnolss...... FTPUS U ereeree e reaa Placer, i
BILVER CREEK. k :
Californin. coananna vevasemenes Quartz, mispiokel, pyrite, (atephanite, gold and silver | (UnknOWD) «cevanevrrcaerens (83725111 YO Veln,
boearing pyr to)
WILLOW OREEK,
Boswellcnevenrinnncnrneanain. (Auriferons gravel) Ploeer,
Virtue ... .| Quartw, gold, {iron and cepper pyrite)... Veln.
* Fxamined microscopically. 3
C00S COUNTY, :
Ploneer Black Sand.....onnes Magnetite, titanie iron, guartz, and gold.
DOUGLAS COUNTY. !
New Idvian....... Ceremacnnas Clnnabar, limonite, (feldepar, manganese oxide).--... vransrcssennancensanrarannancal SANABEONO tiveuenieniinnanan Vein,
GRANT COUNTY.
RLX ORLEK, ,
DoepCresk. oo cvvieiinnnn: (Auriforous gravel)..cveeveneae vanennersemesrenasnsaas Blato.casusvensnasnmuentonnefeiuniniaanian [N Placer. ¢
Bl Creek.e o cnevnsnnneeenans O L G P PP pmensvmnanaennsane|onamasaanatenianateaanrnanaans Do,
GRANITE,
Buffalo. eceeeecinenianseena..| Galona, pyrite, quartz, (stephanite and mispiokel)....
Barne & LACAB. .cveeienanan (Anuriforons gravel)...cvececncusivvincarneinnan teeean
Klopp & JoRnEon. . vcvnvevavidenn @0 ririvennri i iimen e ccamer s nn aree e rae e aaas
Monumental...........vouans Tetmhedrite. polybasite, chnleopyrite pyrite, quartz,
. {mispickel an zmcblende
Tradl CLOBK ccvvavvverarrnan. (Anriforons gravel) . ou e ooy e iarnineiannaaa s
JACKSON COUNTY, ]
ATTLEGATE. ' , i
Chapel & G0 vereinevranannnes (Amnriforons gravel) Placer. I
Grand Applegate ......... [P PR [ S remenennnnn femmmamnuera s R Do. '
 UNIONTOWH, '
(300 L R (Anriforons gravel). .cveveieeie coeievaeeas eeeananas Blat. ... N T eareas Placer.
BTERLING .
Bterlng. «ounvnrmencnrieansnse (Auriforous gravel)...... temeramaerananare e enenans 21 F RN (TR evanene Placer.
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JOSEPHEINE COUNTY.

. WALLS.
Character of
Mine. ) Ore and gangne, deposit,
Toof, Hanging. ;
GRAVE CREEK.
Steam Beor .- --..reennny pesns| (Auriferous gravel)...c.cciaieirenravensncncnnasanan, L 1 Y P PP Placer,
YANE, '
Sugar Pine cvoveeciananeenn Galena, pyrite, chalcopyTite, and quarts.
WASCO COUNTY.
0CHOCO, .
‘Wickalsor &£00..peeunnsneens (Auriferous gravel).....eessyses ervmeneeetateeeraes DHOTHEO ¥ enias vvevnncnnencs|ornnerntnnrernsraramactnsnrnns Plaser,
* Exnamined microscopically,
WASHINGTON.
" YAEIMA.
[NoTx.~Determinations in parentheses nre given on the anthority of the expert.]
PESHASTON.
Bhaeffor e ee enseannuananns Quartz, (gold), and pyrite icavscennnriemecirniinanes Motamorphio . ccvavievevuenn Metamorphio v cveveevecnnse. Vain,
SWAXK, N )
BWADK. eoerccacnaniinnnarnas (Auriferous gravel). .. oceeveecrnnnaniernarrrarennns Sandstone (d 8IAEE) vuveuerfeaioisviirmerinnasinmneniarnns Placor,

GEOLOGICAL SKETOH OF NEVADA.

That portion of tlie wide area included between the Sierra Nevada and the Wahsatch range, tho drainage of
which does not find its way to the sea, was called the Great Basin by Frémont. The name has passed into general
use, but with & somewhat extended signification, and, as commonly employed, includes to the south the desert
region lying between the southern California ranges and the Colorado plateaw, and to the north so mueh of Oregon
as lies east of the Blue Mountain range and a somewhat indefinite portion of Idaho. The state of Nevada, with
the western half of Utah, constitutes the larger and more important part of the Great Basin.

Leaving the mountains out of consideration, the basin may be considered as o high plain with an average
elevation of perhaps 4,500 feet; but the central portion is higher than the edges, the belt of country next west of
the Wahsateh and that next east of the Sierra Deing about 4,000 feet above sea-level, while near the middle of
Nevada the elovation is about 6,000 feet above tide-water. _ :

The Great Basin is strikingly characterized by rather short mountain ranges with nearly meridional trend,
separated by valleys a few miles wide. The culminating peaks rise from 2,000 to 6,000 foet above the level of the
surrounding country, and the ranges often present an imposing appearance, though they are greatly inferior to the
Sierra and the Wahsatch as topographical features. Many of the valleys are totally devoid of vegetation, and
present o surface of alkaline salts (mostly sodium chloride, carbonate, or sulphate), but the greater portion of the
country is thinly clothed with ¢ sage brush”, low-growing shrubs with dull gray-green foliage, the most abundant
of which is Artemisia tridentata; on the higher portion of the mountains, where a certain amount of moisture is
supplied by the slow melting of the scanty snowfall, nut-pines, junipers, and mountain mahogany grow to a limited
extent. The few streams are also fringed with narrow helts of vegetation,

The principal rivers of Nevada are the Humboldt, the Oarson, the Truckee, and the Quinn.  All of these streams
dwindle after reaching comparatively level ground by evaporation and absorption, and at last empty into small salt
lakes which bave no outlets. The alkali deserts unquestionably mark the positions of similar lakes now completely
dried away. :

Though there are many contributions to the geology of Nevada, no complete survey of it has ever been made.
The exploration of the fortieth parallel, however, covered a belt of 100 miles in width and extended across the
state from east to west, beside taking in some outlying districts of importance; and most of the statements as to
the general geology of Nevada in this account are derived from the publications of that survey. .

The Archsan is exposed at a large number of points along the crests of the mountain ranges of Nevada, and.

" these, taken in connection with the overlying strata, show that prior tb the Paleeozoic era a mountain system covered
the area of Nevada and extended to the east as far as the 104th meridian. This system, however, seems to have
been entirely suboceanic, for the ranges were extremely lofty, yet they presented broader and gmoother surfaces
than subaerial erosion is ever known to produce. AN ‘

During the Palmozoic a continent occupied western Nevada and most of California, its eastern shore intersecting
the 40th parallel in longitude 117° 30/ (a few miles west of Austin) and trending nearly north and south. The

» gediments from this western continent, as well as from comparatively unimportant islands, accumulated throughout
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the. Palmozoic era on the sea-bottom, which subsided as the load increased, until the strata reached the enormous
hickness of 40,000 feet near the shore, thinning out to the eastward. The Palmozoic was an era of extreme quiet,
so that the geologists of the fortieth parallel were able to deteet no unconformity in its strata. During the
Carboniferous period the Paleozoie sea was for the most part so deep that the sediments were almost exclusively
limestones, in which it is hopeless to look for coal. Near the shore, however, land plants, associated with
carbonaceous beds, ocour in a single horizon, but even this is underlaid and overlaid by calearcous deposits and
is of limited extent. At the close of the Palmozoic era the land and the sea changed places. The sea-bottom, from
longitude 1172 30/ to and including the Wahsateh, rose above the surface of the water, while the continent which
had stretched to the west sank and formed an ocean floor, upon whieh the sediments from the new continental area
were deposited. The Triassic and Jurassic periods were also extremely quiet, and the strata are conformable
throughout. .

At the close of the Jurassic age the western ocean, with its original floor of Archian ranges overlaid by twenty odd thousand feet of
conformable Trias-Jura sediments, suffered abrupt orographical uplift, resulting in the formation of o series of sharp folds and elavaling
a portion of the ocean area, extending {rom the eastern shore outward and westward as®far as the present west Lase of the Sierrn Novada,
making an additien to the continent of 200 miles, the Sierra itself constituting tho most western and most elevated of the newly-formed
mountain ranges. The character of the drography of this period of disturbanco is that of tangential compression, in which the gentler
action was elose to the old ghore in the meridian of 1179 and most powerful in the erumpled western slope of the Sierra Nevada, whero tha
Trinssic and Jurassic series have their enormons’ thickness crushed into a mass of almost indistinguishable folds, the rocks thrown into
vertical dip and erowded together, making 2 belt of stratn about fifty miles broad. This orographical action continued southward as far
as tho defined range of, the Sierra Novada extends and northward along the whole shore of the Pacific, probably as far as tho Alaskan
peninsula.  Passing northward from the region of the fortieth parallel, where the new addition to the continent measured abount 200
miles from east to west, the zone of crumpled Mesozoio was depressed so thab the new ocean shore at the beginning of the Cretaceous age

touched the wesb base of the Jurassic fold of the Blue mountains of eastern Oregon. (a)

It is not certain that the whole system of Basin ranges dates from the post-Jurassic disturbance, for the
corrugation of the Paleeozoic area east of 1170 might have accompanied its uplift immediately after the Carboniferons.
There are considerable grounds, however, for supposing that uplift to have been comparatively quiet, and it is on
the whole probable that all the ranges were raised by the same movement which crumpled the Trias-Jura strata of
the Sierra. ; _

The views of the virious geologists who have studied the basin ranges are not uniform as to the character of
the dynamical action which resulted in the upheaval of these mountains. The geologists of the fortieth parallel
regard the ranges as composed of synclinal and anticlinal folds more or less obscured by longitudinal compression
and by faulting long subsequent to their upheaval. Pfaff (D) and others hold that faults are the extreme results of
forces tending to form folds in an imperfectly elastic material, and that folds consequently frequently pass over into
faults; and as long ago as 1870 Mr. Lmmons(¢) pointed out a case of this kind in the Toyabe range. Messrs.
Powell and Gilbert, on the other hand, from investigations made mainly to the south of the fortieth parallel belt,
maintain that many of the uplifts are purely monoclinal in character.

The Cretaceous is wholly wanting in the state of Nevada as well as in the great Sierra. This area was eertainly
above sea-level during that epoch, and if any fresh-water deposits formecd they were swept away before Tertinry
strata covered and protected them. Professor Whitney considers the absence of Cretaccous fossils in the Sierra as
- 80 remarkable that he infers the possibility that this area was unsuited to animal and vegetable life. (d)

The Tertiary and the Quaternary eras in Nevada were characterized by the presence of lakes, which occupivd
different localities as orographical disturbances altered the drainage system. The present period of desiccation,
during which evaporation has so increased and precipitation so diminished that the lakes no longer overflow and
the salts brought inte them by the streams are retained in nearly saturated solution, has not been a long one
from a geological standpoint; and, according to Professor ‘Whitney, it is shorter than that during which man has
been an inhabitant of the Pacific coast. Mr. King presents evidence to show that there has been more than one
period of desiceation in the Quaternary.

The massive rocks of the Great Basin are very numerons, and are referable to three distinet eras of ernptiva
activity.  The granites are found only associated with Archasean rocks, and never penetrate overlying strati.
Important eruptions of diorite and diabase accompanied the post-Jurassic upheaval; while in the Tertiary and
Quaternary andesites, rhyolites, and basalts were ejected in.great quantities, usnally reaching the surface along linex
of disturbance established in the Mesozoic era. The crests of a large portion of the Nevada ranges are still covered
by these lavas, among which rhyolite predominates. Propylite, which had been supposed to exist at a number of
points ip the Greal Basin, does mot appear to be an independent rock, but to represent a certain stage of
decomposition. (¢) :

. Recent advances in the microscopical study of rocks tend to show:that sanidin feldspar is of much rare
occurrence than has hitherto been supposed. A recent revision (f) of the fortieth parallel collection by Messrs.

a Ixploration of the Fortieth Parallel, vol, i, p. 537,

b Mechanismus der Gebirgsbilding.

¢ Tzploration of the Foriieth Parallel, vol. iii, 326.

a4 Auriferous Gravels, p., 319,
¢ Monographs United States Geological Survey, vol, iii.
S Third dnnual Report of the United States Geological Survey.
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Hague and Iddings, to the results of which the writer has had aceess in advance of their publication, shows that
there are probably no true trachytes among the rocks hitherto collected from the Great Basin.

Ore deposits occur at a great number of points in Nevada, carrying gold, silver, lead, copper, and other useful
minerals. They are notlimited to rocks of any age. The Archman granite of Austin, the Palseozoic strata of Eureka
and White Pine, and the Mesozoic rocks of Washoe are sufficient examples of this fact. The deposits oceur in the
mountains, as is usual the world over, and as the Nevada mountains are disposed in parallel ranges, of course the
mines also oceur in parallel belts. There is a perceptible tendency to the development of the same minerals at
different points on the same belt, though there are no ore-bearing zones comparable in continunity with the gold and
the quicksilver belts of California, The possibility that the deposits of Battle mountain, Austin, Candalaria, ete.,
form a continuation of the Arizona belt has already been adverted to.

In most cases it is impossible to determine the age of the deposits, yet there are many phenomena indicating a
conncetion between them and eruptive activity, and they ars probably for the most part referable either to the post-
Jurassic period of upheaval or to that of the more recent voleanic eruptions. The gold veins of Qalifornia, as has
been explained, are post-Jurassic; and the Idaho gold veins are probably, at least in part; of the same age. Itis
difficuls to suppose that the similar physical conditions prevailing in Nevada during the same period were not
attended by similar mineralogical results. The Comstock, however, is probably very recent and a concomitant of
voleanic eruptions in its immediate neighborhood. Mr. King dvew attention (a) to the fact that no ore pebbles have
been found in the Tertiary lake beds of Nevada, and this statement still Temains valid so far ag the exploration of
the fortieth parallel is concerned. Nor are prospectors known to have found any indications of ore in these heds.
This negative evidence is all in favor of the supposition that the deposits are mainly Tertiary and post-Tertiary.

Tur OoMsTo0K LODE.~~The Comstock lode is situated in Storey county, about 10 miles from the eastern limit
of tho Sierra, and lies on the east flank of the Virginia range. In twenty-one years it has produced a little over
$306,000,000 worth of bullion, of which $182,000,000 was gold. The mines on thislode are the deepestdn America,
reaching a distance of over 3,000 feet from the surface, and containing 185 iles of galleries. The lode is extremely
wide in places, and has been traced horizontally for about 4 miles. It dips east at an angle of about 450,

The Waghoe district is almost entirely made up of eruptive rocks of post-Jurassic and Tertiary age. These
are in large part highly decomposed, and both their character and the structural relations of the vein have given
rige to much differenco of opinion between observers. According to the latest investigation, (b) the most productive
portion of the lode is associated with a hanging wall of diabase, while the foot wall in Virginia City is diorite, and
in Gold Hill metamorphic slate. To the morth and south of the most productive portion of the lode, which has
hitherto been between the Union and Overman mines, the vein ramifies, only its northeastern branch remaining in
contact with the diabase. N

A great fault attended the opening and filling of the vein. Its throw was nearly 8,000 feet at the middle of
the lode, diminishing in each direction toward the extremities, The fanlting action resulted in the formation of a
gystem of flssures, which divides the country roclk on each side info a series of parallel sheets, By this means the
cast wall, which was depressed by the fault, assumed near the surface the shape of a sharp wedge, and the
projecting edge was broken through, giving rise to a secondary fissure, forming an angle of 30° to 45¢ with. the lode
plane. The lode was charged with ore and quartz by lateral infiltration*from the east or hanging side, these
materials being deposited wherever there was an open space or a space filled with loose fragments to receive them.
Of such spaces the secondary fissure, or ““east vein?, as it has been called, afforded a large number, while below
the junction of this fissure with the main lode such openings were comparatively infrequent. The fanlt mentioned
did not take place all at once,and probably consisted of a great number of small movements, all in the same
direction, extending over the whole period of ore deposition. Although small, these movements took place with
irresistible foree, and crushed such ore hodies as crossed the lines of motion to such an extent that their substance
resembles ordinary commercial salt in texture and appearance.

As is usnally the case in silver veins, the distribution of ore’in the quartz was by no meaus regular; a fact
probably depending on the irregularity of the leaching process. "While very little of the quartz is free from traces
of precious metals,.only certain spots contain enough to pay the expense of extraction, and are hence known as
“Dbonanzas?. (¢) These, however, commonly oceur in the largest quartz masses.

Though the Comstock is not just now in a floarishing condition, there seems to be no reason why large ore
bodies should not yet Le meot with, The first condition for an ore body is a space to receive it. The existence of
such openings depends upon mechanical conditions which are likely to Le repeated at almost any depth, though
a series of Lonanzas on one level, such as was found in the ¢ east vein”, is not likely to recur.

It is highly probable that the depth to which the Comstock can be explored will be limited by the extraoydinary
heat., The Gold Hill mines have been flooded with water of a temperature of 170° ¥, and as the temperature of
the rock and the water increases on the whole in direct proportion to the depth boiling water may be met at

a Exploration of the Fortieth Parallel, vol, iii, p. 7.
b Monographs United States Geological Survey, vol. iii,
o A Spanish term, the nearest equivalent of which is ‘*pay rock ",
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almost any time after the 4,000-foot level is reached. The heat of the water and the rock is a remnant of voleanic
action. :

A USTIN. --The property of the Manhattan Mining and Milling Company is situated at Austin, Lander county. (a)
It is famous for its steady yield of above $1,000,000 of silver a year from very rich but also very rebellious ores.
The Toyabe range, on which Austin lies, is near the western edge of the Pal®ozoic area which oecupies the eastern
half of the Great Basin. It Lias a granitic axis flanked by Paleozoie strata, and is capped to a considerable extent
by rhyolite. Other eruptive rocks occur in' the range, which must be for the present regarded as of uuncertain
character. The most important mineral deposits are found as veins in the granite, chiefly on the southern slope of
Lander hill. *©

The outeropson the hillside are very numerous, and many locations have been made; some within 10 or 20 feet of each other, Some
of these outerops have been proved by actual development to be well-defined and persistent ﬁssures, others are probably mere seams or
branches that pinch out or uirite with stronger veins in depth; and that many must dlsappea,r in this manner seems apparent, from the
fact that the number of veins or fissures cut in the deeper cross-cuts and shafts in various parts of the hill bear a very small proportion
to the number of outerops at the snxface in their immediate vicinity, which, if persistent, would appear below.

The developments on Lander hill show that within this mineral belt, ranning north and sounth, there prevails a zone more favored
than the rest, within the limits of which the northwest and southeast veins traversing it are especially rich in ores of high wvalue, and
beyond which the proportion of base metals is greatly increased, This zone, so far as understood, also has a north and south divection.
On Lander hill it may be from a quarter to & half mile in width. Its western limit is thought to pass through the Diana and the Savage
mines, o that in passing from the southeastern to the northwestern portions of those claims a perceptible diminution of the richer and
purer silver-bearing minerals, and an increasing predominance of haser metals, such as lead, copper, zine, antimony, and iron, take place,
Proceeding still further west, the proportion of rich silver minerals to the baser compounds hecomes still less, until the ore is quite too
poor to pay for extraction. (b)

The veing are esomparatively very narrow, none, 8o f'u‘ as reported, exceeding 3 feet. Many of them, however,
are g0 rich thmt they can be worked with proﬂt when showing only 3 inches of ore. The ore minerals are pyrargyrite,
proustite, steplnmte, polybasite, tetrahedrite, argentiferous galena, zincblende, and iron and copper pyrites. The
amount of gold is said to be so small as not to pay for separation. The gangue minerals are chiefly quartz,
marniganese-spar, and caleite. Near the surface the veins earried the silver as chloride, but at a depth of 150 feet:
this facile ore was replaced by the rebellions compounds above mentioned. There can be little doubt that the
chloride was formed by the decomposition of the more complex minerals.

The granite at a distance from the veins is extremely hard and tough, but near the ore it is much softer .and
shows signs of ‘decomposition. A slide of this rock in the census collection shows that it is a normal biotito
granite which has been sabjected to the action commonly known as solfataric, The mica has beenin part converted
into chlorite, and in this latter mineral bunches of epidote crysml% have developed, evidently at the expensce of
the chlorite, while the feldspar is scarcely affected. This fact, taken in connection with the relations of the altered
roeks and the whole character of the occurrence, leads to the supposition that the veins were deposited by lateral
secretion. All the veins are fanlted to the north for a distance of about 200 feet, and Mr. Emmons considers it not
improbable that this dislocation accompanied the eruption of the rhyolite which forms mount Prometheus.

The age of formation of the veins is uncertain. The fact that faults have taken place since the ore was deposited
is at least compatible with the supposition that the deposits are post-Jurassic; but were this the case, eruptive
rocks of the same age would probably be formed in the neighborhood, while none such have been recognized. The
formation of the veins is naturally connected with the metaphorism of the sedimentary roeks of the range, which
seems to be dne to later voleanic eruptions. The fact that the number of- croppings oceurring at the surface was
larger than that of the veins found at a comparatively slight depth would also lead one to suppose that this
multiplicity of ounterops was a surface phenomenon, and that no great erosion had taken place since the ore was
deposited. It is not impessible that the lines of fracture were established in post-Jurassic times, and that the filling
of the veins and their dislocation occurred much later,

The mines of the Manhattan Company cover a large extent of ground, more than a square mlle, but the greatest
depth reached is only 900 feet. The small size of the veins makes mining extremely expensive however, a very
large amount of waste being necessarily extracted in stoping the veins, The richness of the ore is indicated by the
fact that it is mixed for roasting so as to give a tenor of $250. The milling process consists in crushing dry,
roasting with salt in a Stetefeldt furnace, and amalgamation in pans.

Burera pisrrior—The value of the ore deposits of Eureka was not determined until the year 1870, since
which time, however, this has been one of the most important lead- and silver-producing districts of the country.
It now produces about $4,600,000 of gold.and silver, and nearly or quite 12,000 tons of lead annually.

Itis remarkable geologically as affording a very extensive section of Palwmozoic strata, It has recently formed
the subject of a detailed investigation by Mr. Arnold Hague, whose monograph on the Geology of the Burecha
District will appear about the same time as this volnme. He has kindly given permission to print the accompany ing
section, showing the average thickness and the succession ef the rocks, and indicating by a double line & non-
conformity in the Silurian, the first thus far discovered in the Palmozoic of the Great Basin.

a Mr, 8. T, Emmons has 1eportc(1 on the geology of the Toyabe range, and Mr. J. D, Hague on the mining and milling at Reese river.
Txploration of the Forticth Parallel, vol, iil,

b Euploration of the Fertisth Parallel, vol, iii, p. 351,
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GEOLOGICAL SECTION OF THE RUREKA DISTRICT.

Al
By MR. ARNOLD YAGuUR,

sandstone, changing rapidly with tho locality. Plant improssions.

Novadn Himoestone........ veemamaremene 6,000

1§ Upper conl menBIIes. «ouvernsnes.nen.. 500 | Light-colored blue and dral limestones,

§. Weboer conglomerate.,.......ceeu.. ... 2,000 | Coarso and fino conglomorntos, with angular fragments of chert; layors of reddish-yellow sandstone. .

o ,

% Lowoer conl measures. . . .u..... vaeaaaal 8,800 | Tonvy bedded dark-blue and gray limestone, with intercalated bands of cherb; nrgillaceous beds ﬁem‘ the
b base.

S Diamond Peak quartzite........ vewnes! 8,000 | Massive gray and brown quartzite, with brown and greon shales ot the summit.

§ | White-pine shalo ...oveviininniane... 2,000 | Black argillnceous shales, mt‘nm'u or less arenaceous, with intm'cnl:\ti(ms; ;t‘wd and rad&mﬂ;.b_rown frialTle

Lower horizons indistinetly bedded, sncuharoidal textare, gray color, pussing up into strate, distinetly bedded,
brown, reddish-Urown, and gray in color, frequently finely striped, producing a variegated appearanca.
The upper horizons nva massive, well heddod, nnd bluish-black in eolor. Highly fossiliferona.
w | Jone Mountain Umestone. ............ 1 800 | Black gritty beds at the buse, passing into n light-grray siliceons rock, with all traces of hedding obliterated,
§ ‘Lrenton fossils ot the base, Halloysites in the upper portion.
v | Bureke quartzito.. ... ..eeveeiensoonne. 600 | Compuot, vitreous quartzite, white, bluish, passing into reddish tints near tho base ; indistinet bedding.
g Pogonlp Hmestone. ..coieeenereeeanaa, 2,700 | Intorstrntifiod Hmestonoe argillites and avenaceous beds nt the lmsc,imssing inte purer, fino-grained limestone
of n bluigh-gray color, distinctly bedded, Highly fossiliferous.
Hamburg shalo. coeveiriieiiinninn, 860 | Tellow argillneeons shale Inyers of chert nodales throighout the bed, but more abundmnt near the top.
43 [
2 . ;
E Tmburg lmeatons. ....o.ccevevvanns 1,200 | Dark-gray and granular limestone, Snrfuoo wenthering rough and ragged ; only slight traces of bodding.
-~ -
5 ;
Socret Cafion shale (overlies the oro- | 1,000 | Yellow and gery argillpccous shales, passing into shaly limestone. Near the top interstratified lnyors of
:g bonring rook). shnlo and thinly-badded limestone,
&) I’rospeuﬁMouni;ainllmastono (inclosea | 3,060 | Gray compnot limestone, lighter in color than the Hamburg Jimestane, traversed with thin seams of oaloite,

the oro dopesite), . Bedding-planes vory imporfeot.

Prospect Mountain quartzite (under- | 1,500 | Bedded brownish-white quartzites, weathering dark-brown ; fovrnginous near the base. Tntercalated thin
lies the ore-bearing rook). Inyers of arennccons shales. Beds whiter near tho summit.

It appears from this table that the ore deposits lie in the lower horizons of the Cambrian. When they were
formed is guite another question. The distriet shows a number of massive rocks, viz: Arehman granite and
Tertiary or post-Tertiary andesites, dacite, rhyolite, and basalt. The eruptions most closely associated with the
mines were rhyolite, and a connection between this roek and the ore may fairly be suspected; but the deposits are
still ander investigation, and something more satisfactory regarding their nature and genesis than any speculation
which e¢ould be offered here will probably soon be ready for publication, ‘

The ores of Ruby Iill are argentiferous galena, accompanied by its decomposition produets. Indeed, the larger:
part of the ore thus far mined is carbonate, mixed with some sulphate and ocher, as well as with mimetitfa and
wulfenite, the occurrence of which indicates the presence of considerable guantities of other memllifmjou? mineral
besides galena prior to decomposition. The ore bodies are irregular, kidney-shaped masses distributed in limestone.
This rock, though highly metamorphosed, is distinetly stratified in parts, and has been proved by Mr. Hague’g party
to carry fossils which determine its age as Cambrian. The nature of these ore deposits hag _formecl t.he subject of
repeated lawsuits, and the many well-known geologists and mining engineers W‘llO }mve given testlmm_ly on the
subject have expressed very discordant views, some holding them to be pipe veins in thc? limestone, while ot!.mrg
regard the whole limestone formation between the quartzite and the shale as ore-bearing, the barre-m portions
answering to the bone in coal seams. While the one party consider the small seams of. ore sometimes found
connecting the ore bodies as the rake vein corresponding to the pipes, the other pa-rt,sf attmbu?eg these sey:vuns to
the accidental presence of fissures, and ascribes no significance to theu. T].le d'we.rsmy of opinion deYeloped-' a8
regards the dejosits of Ruby Hill appears to indicate merely that large financiat mteres'rs are involved in ﬂ.m tx?le‘
to this property, and noti that there is anything exceptional in the echaracter of the depomt§ ‘ghemselvtas. Leaq .Olf%h
are more often found in limestone than elsewhere, and when so found almost always exhibit great n'regul-am‘.y in
form and distribution. The fact is that little is definitely known with reference to the modus operandi of the

VOL>18—3 a Second Annual Report of Divector of United States Greological Survey.
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often advanced thab this ore has been deposited in pre-cxisting caves were correct concentrie structure would
necessarily vesult, He regards it as more probable that the ore has been deposited by substitution for limestone.
It this can be shown conclusively, lead deposits of this character would have to be regarded as veins differing
from the usual type merely in the extreme irregularity of the walls; for an ordinary vein is merely an opening in
the rocks, which is always limited in horizontal extent, and probably also in depth. Into such a fissure metalliferous
solutiony percolate and deposit ore minerals, precipitation being due to chemical ov physical causes, Usually
the walls of veins are chemically inert, and hence do not lose their original form ; but if the substance of the walls
of avein, instead of, e. g., infiltrations of organic matter, were to induce precipitation, that fact certainly would not
. deprive the resulting deposit of its character as a vein, though the shape of the walls might be strangely modified.
A very remarkable feature of the BEureka deposits, shared to a greater or less degree by many others in the
Great Basin, is the great depth to which decomposition, involving an accession of oxygen, has proceeded. The
mines are between 1,200 and 1,300 feet deep ; yet, although some water has been met of late, the permanent water-
level has not been reached, and the amount of galena in the ore is scareely more than enough to prove that the
original lead mineral was the sulphide. The conversion of the galena to earbonate and sulphate, which must
clearly be aseribed to the agency of atmospheric oxygen, could take place to such a depth only in an extremely dry
country such as the Great Basin now is, and the decomposition must therefore have been accomplished since the

early Quaternary.

CHURGUILL COUNTY,

The produet of this connty has for the most part been confined to borax, but there are guartz veins in the IX 1
district occurring in granite and on the contact between granite and limestone. They carry silver and galena, but
were not worked during the census year. ' '

’ ELEKO COUNTY.

The deposits of the Tuscarora district, in this county, ave silver ores, including light and dark raby silver,
stephanite, argentite, and, near the surface, horn-silver. They are accompanied by pyrite. often argentiferous, and
form veins in highly decomposed eruptive rock. This was formerly considered to be propylite, but from the slides
and gpecimens of the census collection and of the fortieth parallel collection, and from known occurrences in the
neighborhood, it is probable that the rock should be regarded as an altered hornblende-andesite.

. BLEO.

[Norg.~Doterminations in parentheses ars given on tho authovity of the exports.]

. WALLS.
Mine, Ore and gangue., - : Ch(f’gx':gg?f of
. Foot. Hanging,
TUSCAROILA.
Bollo sl eeevvnnnn-- SO Stephanite; gangue quatrtz, pyrite, and chalcopyrite..| Probably andestto*.......... Probably andesite* ......... Voin.
ADEenta o v iiaiiie i aa Horn-silver, dark and Ught ruby silver, and probably [....d0 veeuueeneann. wmmemaaa PR {1 S Do.
. stophanite ; gangue country vock,

Grand Prize..ovcieeiccnanan Light and derk raby allvor, argentito, horn-silvernear |, ...do vovereovrceneiacnenens [ U S R Do,
surfnee; ganguo gquartz, jvon and copper pyrite, -
amnd zineblendo. :

Independenca. .. Horn-silver, (sulphides onlower lovols), (quartz)..o.oo] v @0 covern eeins camercnnnon T Do.

CNRVAJo i PO Chloride; gangun, (quartz and 8pAT) ceeaeevieesvenns. Andesitet .. ......... oo ADdesito® cieveniineninaon Do,

Novth BelloTsle .onveuae.nn. (Chleride, yuby, and argentiferous pyrite; gangue, {Birdaeye porphyry)........ (Birdsoye porphyry)........ Do,
apor, and quirtz,) . ’

Silvar Star . ueeee iviiciemnnn. {(Antimoninl ruby md argontiferous pyrite; gangue, | (Corphyry) eoooo. oL eees]| (POYDPHYTY) +eveann et Do.
wpar, snd quartzs) 8 7 gangue, | (Lorphy'ry) (Porphyry) o

* Miovoscopionlly oxamined.

ESMERALDA COUNTY.

Most of the mines of this county exploit deposits in the metamorphic slates and schists. These are broken
through at numerous points by volcanic rocks, especinlly basalt, to which the solfataric action attending the
formation of the ores is possibly due. The ores resemble some of those found in Inyo county, California, carrying
sulphantimonides of silver, argentiferous galeus, tet raliedrite, copper and iron pyrite, zineblende, and pyrolusite, in
a quartz gangue, There are also gold-quartz veins in granite, similar fo those of California. In the Columbus
distriet there is a nickel vein.

The Northern Belle wine is sunk on a series of irvegular deposits, forming a bel which is, in general, conformable
to the slates in which it Hes, There is much basalt in the immediate neighborhood. Most of the ore is oxidized,

but a few bunches of sulphurets ave left, carrying galena, tetrahedrite, ete. The Northern Belle produces about a

million a year,
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ESMERALDA,

[NoTE.—Deteminations in parentheses are given on the authority of the experts.] .

Mine.

Ore and gangue.

-
~

1

C.

COLUMBUS.
Mount Potosi

Nickel
Monte Diable
Northern Belle

B 11 P,
ESMERALDA.
Real del Monto vevnvnnenn....
ONEQTA.

Indian Queen

WILSON.

‘Wheeler......oveveenen [

Grold and caloareous ocher, (lead, said to carry silver
and gold); gangue quartz; (antimonial compounda).

Nickel in an indeterminable form,
(Samo as Northern Belle.)

Horn-silver, malachite, galcna, and tetraliedrito;-
gangue, {ron oxide, pyrolusite, pyrite, quartsz,
(zincblonde).

(Horn-silver, malachite, galena, and antimonial sil-
ver); gangno quartz, and ivon oxide.

Gold, (copper); pangus quartz and iron oxide...,....

Galens and chalcopyrite, (smuall quantities of sulph-
antimonides of silver); ganguc, Pyrite, quartz, and
zincblende, ’

.

WALLS.
O Ch&wactar of
eposit.
Foot, Hanging, Tost
1L O (Porphyry) .oocvenrivnnnnnan Yein,
Slate (called porphyry) ..... Blate.....vviiniiiinenneann, Do,
.............................. ()11, U SN Do,
............................................................ Vein,
Micn-sehist .. ...oevenn oot Mica-sobisb.....oouennn.o. Vein,
[£571311 14 SR Lthryolite nnd limestono ... Mineral bokt,
PR (4 PR PPN (0 T Do.

EUREKA COUNTY.

‘The chief deposits of this county, those of Ruby Hill, have been sufficiently enlarged upon. Most of the others
are also of lead ores, and oceur either in or close to limestone, but some of them, those for instance of Cortez district,
are accompanied by copper minerals, native silver and mispickel, and some have more or less quartz as gangue.
These are of especial value in smelting the prevailiig extremely basic ores.

EUREKA.

[NorR.—Determinations in parentheses are given on the authority of the experts.]

Sttver Conmer.........oveane

WALLS, .
Mine, Ore and gangne, Ch&lggggfé of
Foot, Hanging, .
CORTEZ .
Garrison. ...l Chloride, galena, tetrahedrite, mative silver, and | (Limeatons) ............ ... (Limestone) .o..eevuen cnvens Irrogular deposit.
malachite; ganpgne, zincblende, and mispiakel,
(quartz).
KUREKA, )
AleXandrin «ovoveeanreranas, Cornissit)e, (gold and silvor, ganguo quartz and irvon | (Limestone) ........evvv oont (Limestons).
oxide,
Eldorado No.2..c.ovvianans (Carhonade, silver and gold, ganguo quartz and iron | Timestono ......veeeee oee..| Limostone,
. oxide.
Tureka Consolidated ...... )
JACKBOI, . aevanvrmnnnennnnnes Argentiferous palens, corussite, anglesite, mimetite, f....Q0 -coooiiiiie e |on 80 oiieiianiencaee.| Trregular bodies or
Richmond. . e, wulfenite, with limonite and aragonite gangue. pipe veins,
Phonix ...oovniniaeeals ;
Macon City eeervannnennnns (Cerussite containing gold and silver, gangue quarts, |....do .oocoevimiiaananiieaufen O [T Irregular mass,
and iron oxido.) .
Bilver Liok .oovvvnnnniiininns Corussito, gangue quartz and fron pyrite .. ..o ceeisaremencnrerimniesnnennnaes .| Shale
BLORET CANON, )
Geddos & Bertrand ...... ... Argel%tiferous ceruseite, ganguoe quartz and irvon | Limestone...... RN LAmestone seeeesanenes wuss-q| Irregular mass,
: oxide. : .
EUREKA,
Galenn and alteration products (telluride),............ TAnaestone ...vevenarernaanas Limostone, \

HUMBOLDT COUNTY.

Most of the veins are in the Mesozoic slates, and carry ruby silver and stephanite with iron and copper pyrite
and mispicke] in a quartz gangue. Near the croppings the silver takes the form of chloride. Some of the veins in
the slates are worked for gold, but of these a part will probably be found to carry more gilver than gold_when the
‘water-level is passed. The Pride of the Mountain, Winnemucea district, is reported to be on a contact between

glate and granite.
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HUMBOLDT,

[NoTg.~Determinations in parentheses are given on the anthority of the experts.]
WALLS,
Mina. Ore and gangue. Ch(immct?; of
TFoot. Hanging. epoail.
MOUNT ROBE, OR PARADISE, ) .
Big NicK cevvierarvrinnnannns Chlovide, gangno quarts, .eev.vovevrriaemmennicinanes £S5 11 1 O [S 1500 7 R Vein,
Bullion of Paradise .......... Chiloride, pyargyrite, (ruby and stephanite); gengue [« .d0eieavereornreesncinacssfinanllOeniiiiiiiiiiionvinnn Do.
. - qu;gtz, pyrite, mispickel, chalcopyrite, and iren
oxide,
Live Xankeo. .oocveunenrssns. Samo as Big Nick Do.
Uranus e Do.
BIERRA, OR DUN GLEN. .
Lang Syns...ivooviiiinnian .o Gold with quartz gangue c...ieeiiimieieriiiiiiine e Silicified sedimentary rock | Silicified sedimentary rock
) . (called porphyry). (called porphyry).
Litoky BOY vueneennnnicionane Copper-strined quartz, (ZoId) «vueeveeareavrnrncvennas [E53EL ) (Slate) cooeeneniiiiiiianinan, Vein.
WINNEMUCCA, '
Prids of the Mountain.......| (Sulphurets and antimonial silver minerals, with | (S1a46) cvevervemeecnesconnans (Granito) .vvevvcnaccieinann Contaot vein.
quartz gangue.}

LANDER COUNTY.

Besides the Austin mines, sufficiently described above, there are veins of ruby silver, ete, in quartzite, and of
galena with quartz gangue in Paleozoic alate. :

LANDER.,
[NoTr.—Determinations in parentheses are givon on the authority of the experts.]
o
! ' WALLS. ‘
. i : Character of
Mine. Ore and gangue. ey Honging, depostb,
BATTLE MOUNTAIN. |
BB, e e iraeee neninanse....] Golona, gangne pyrite and (quards) .....oooeeiiiill Blato. .. oncaemnrimai e, Slabt.ecieiinciiiaianennnan Vein.
LEWIB. :
Starr & Grove covvevevneans .{ Ruby nnd sulphurets with (quartz gangne).-......... Quartzite . ....corviivaienea] Quartzite ..o iioaiill Vein.
RELSE RIVER, {
Manhattan or Curtis........ .| Dark and light 1uby silver, stephanito, polybasite, g Granite®. . cameeiuuecunronens Gardte*cesne cncesnns vann-.| Voin,
totrnhedrite, galena, iron and coppor pyrites, and |
quartz. |
i

* Microscopically oxamined,

LINCOLN COUNTY.

This county shows several classes of deposits. There is a considerable number of occurrences of galena and
its decomposition products in limestone similar to those of Hureka and elsewhere, and which seem especially
abundant in the Palsozoic limestone of the Great Basin. The Meadow Valley and Raymond & Ely are also in
metamorphic strata; but these ave quartzites, not limestones, and the character of thoe ore is correspondingly different.
Below the water-level the ore consists of sulphuareis of unspecitied composition; above the water-level it carries
horn-silver, some gold, & little Jead, and manganese. In the Eldorado district there are mines in a massive rock, -
probably diorite, which carry argentiferous copper minerals.

LINGOLN.
[NoTe.~Determinations in parentheses are given on the authority of the experts.]
i . WALLS. .
Mine. l Ore and gangue. - Uhnlm%te.z of
Foot. Hanging, toposlt.
BRIBTOL.
HINBIAG voeetvmiaeievnianany Galena andl cerussito and (Hmestone) ...l LAMOREONA covererensrounann. Limestone.
Independencs .....ioonviiens e et e e e s -.| Quartz-porpbyryand shale. .| Granite.
Mandha . oo 1 Galena and Qecomponition produeta. o oo ieaial (ol saiie i e Limestone,
BLDORADO, . ; i
JADTALY +ov vneniennnacnias (Hornesilver), dron oxido. . ooov oot cnnninan, Probably diorvite ....c..c.. . Probably diorite.
BOVAED it Strowmeyerite, guartz, and enleite ...l Granito®. . cereenacociomanans Granito*. ... Vein.
JACK RABBIT, : : :
Day ....... cerranrieeanaenn Argentiferous galena nud Joad earbonate, vod copper | Limestono ...oo.vveavance-en Limestono .....ocvuvennnnes Pockots.
oro and malnehite, manganese oxideo, (eale-gpar and N
iron oxide).
RLY,
Mendow Vallay....oooeenn.on (Gnldl, lorn-gilver, quartz, ivon oxide, and manganese | (Quartzito) «...cvevvneiaias (Quartzite) ...t Voin,
oxide.) : .
Roymond & Bly ...ceeueenee, B B B D Do.
Broollyn PR Galena, gineblonde, iron pyrites, (anthaoninl silver | Siliceons limestone ......... Siliceous liimestone. :
and quartz). .

* Mievoacopically examined,
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Argentiferous lead ores, inclosed in limestone in the usual irregular masses, veins of silver and copper oves,
accompanied by slate or granite as well as limestone as wall rocks, and veins of arsenical and antimonial silver
ores, inclosed in quartz-porphyry, are all found in Nye. The {famons Belmont mine is on a vein in Silurian slate
which lies between granite and limestone. The vein is conformable with the slate, and carries sulpho-salts of copper,

silver, and lead.

NYE. .
[Nore.—Determinations in parentheses are given on the authority of the experts.]
WALLS, y
Mine. Oro and gangue. ‘ e uﬁ%‘;‘:;ﬁf of
Foot, ‘; Hanging,
BELMONT.
Belmont . ceveeesiannenersnnas Galona, Probably stephanite, quartz, pyrite, (sulphur- [ Slote between granite and | Slabo.......cooviiiiivnnnnnn. Vein.
. ot of end, copper, nud silver). imestone. :
MOREY.
Bay State.cev.ivneeeiene.onn | Sulphurets, arscnical and antimonial silver minorals | Quartz-porphyry*.......... Quartz-porphyry* .. ..., Voin,
and mispi(skel. ’
Kalsercvveecvenre. w eremany Ruby silver und sulphurets, arsenical and antimonial |, ... Q0 coveervueeavinn o 0 vrmnenrneniercernaians Do.
silvor minerals, and manganese spar,
Moagnolit sverevrniivariacnusafon. L Y (L R 1 N Do.
© TEBO,
Tybo Gonsolidated vo...-.n.. Gnlena and decomposition producets, (horn-silver, fron | Timestono coeeeeeiion e, Limestone seeaevvenenvannn, Contact vein,
B oxide, quartz, and argentite).
UNION,
Alexander....... chimscamanne Galona, horn-silver, {(copper res, nativo eilver, lime | Linestons . cueevesunerscenns LAmUBtONe cvveveranneranenns Mineral beolt,
gtone, and quartz), shale, zinoblendo, snd iron oxide,

* Misraseopically exomined,

STOREY -AND LYON CCOUNTILS.

The only mines of importance in these counties ave those of the Comstock lode, of which sufficient mention has
been made. There ave, however, other silver-beaxing veins in eruptive rocks of this region, though none which have
yielded large and steacdy profits,

STOREY AND LYON.

Mine,

TIIE COMBTOCK

Tialleiioiiiirnraniennnnnes
Teyton..eees viveiiiiiinnan,
Sierra X evada
‘Union Consolidated.
Mexican . aaviiiriiiianin
Oplir.....ooo. Ceaanemane
Ceiifurnia..i.. ... -
Consolidated Vivginia.
Bert & Belcher
Gould & Curry
ITule & Noveross
Chollar...... [ R
Potosi ..
Bullion..
Excheque
Alphn..oae
Cliallenge. .ot ievnivnnnn.

Jonfldents..eeoaeieaa oo,
Yellow Jackeb.eeaniian.
Kentuek.......
Crown Point
Belcher

Oro and gonguo,

Gharnotor of
doposit,

Axuriferous quartz............ crmeean [P ereen .

Quartz, argentite, native silver, and éold. ocoasionally
stephanite, polybasite, eto., iron and copper pyrite,
rarely caleite,

Quartz, argentite, native silver, and gold, ocoasionally

stephanito, polybasite, eto., iron nnd coppor pyrite,

rarely caleite.

}’Blaok slata ¥

. Quartz-porphyry;* diorite,*
© “and metamorphies.*

iyry *and meta-

Dinhage*..coveriverenren vere

Diabase in part*

Diorite* and andesite*
Diovite* and andesite*

Vein.
. Do,

* Microscapically examined,
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WHITE PINE COUNTY.

_ The famous deposits of the White Pine district consist largely of horn-silver in irregular bodies in Devonian
limestone. The chloride is accompanied by somo lead minerals, however, and these predominate in the deposits of
the base metal range near by, It'is possible.that the horn-silver of the Eberhardt & Auarora is a product of the
decomposition of argentite, and it is distinguished from ordinary occnrrences in limestone by the presénce of large
quantities of quartz gangue, but the admixture of lead minerals suggests that the ore bodies may be nearly related
to the class of which the Eureka deposits are representative. There ave also veins in the county associated with
slate and massive rocks as well as limestone. These for the most part carry copper, besides silver and some gold.
In the Robinsen district theie are wines the ove of which is smelted for copper. They carry gold and silver in
addition to the copper, aud may represent extreme cases of the mineralogical association last mentioned.

WIHITE PINL,
{Norr.—~Deoterminations in parenthesis are given on tho anthority of tho experts.]

. WALLS. »
Mino. Ore and gangue. ) Clﬁ‘éﬁgﬁ‘ff ? f
. ' TFoot. Hanging. .

CHERRY CREEI.

Fxchangs......... PP, (Horn.silver, argentita,) and quartz......ccveeevvann.. Contact vein.
. {Pyrite, galenn, stephanite, quartz, snd eale-spar). ... Vein.
Copper enrbonates, sulphurets, (hoin-gitver, and quartz) Contact vein.
NEWARK.
Bay Btato ..o eeeeiiaen Probnbly tetrahedrito, with earbonates.........veeues| Limoatono .cueveniinenonnnn. Limestone.
WARD, ‘
Paymasnter. . coceeeennmennns I’mlmbly stromeyerito and anplphantimonides, quartz, | Sloto, limestone, and prob. | Tinestons «ooaeeveeen,...... Vein.

cale-spar, pyrite, sincblende, and eheleopyrite. ably granite.
WIITR PINE.

Tiberhardt & Aurora... .| (Chloride, with siliceous mestons). .

. Impi‘cgnut.ion.
Stalford. .. cciiecmuennnccncesfoana 00 samucimenrsrmanenceaceiiunsacionanarnnonnnes

Do.

The remaining counties are of little importance at present.  'Washoe is one of the oldest mining counties, and
containg base metal mines angd silver veins, but its produet is now very small, while the resources of Dowlas,
Ormeby, and Roop are undeveloped.

GEOLOGICAL SKETCII OF UTAH.

In northern Utah the Wahsateh range trends approximately north and south. It ends to the south about
latitude 89° 80/, but is nearly continuous with the western edge of the high Matean, which sweeps to the westward
ag the latitude diminishes, Together they form the eastern limit of the Great Basin, and divide Utal into two
unequal parts, of which the western is the smaller. These two portions of the territory differ greatly. The Great
Basin in Utah is characterized by tho presence of the Great Salt lake and extensive areas of especially desolate
alkaline desert, gs well ag by the system of mountain ranges mentioned in the deseription of Nevada. To the east
of the basin lies an elevated area, of which the distin guishing chardcteristic is the horizontality of its strata. The
general character of this region is that of a great undulating plain, though it is not utterly devoid of hills. Its soft

- surface is deeply carved by modern streams into fantastic pinnacles and bluffis, which, added to the prevailing extreme
barrenness, gives it a strange aspect, and a large portion of it has received the significant name of ¢“bad lands”.
This plain is broken in latitude 40° 30/ by the great eastern and western ranges of the Uintah mountains, which ave
150 miles long, and rises at its eulminating point, Bmmons peak, to an elevation of about 13,700 feet, Itis unlike
any other range in America, being, in fact, a lofty forest-covered plateaun, from which rise bare rocky peaks,
composed, Iike the plateau, of 11_emly horizontal strata, It divides the Green River basin from the great plateau
bagin of the Golorado, but is cut through by the Green river. These two areas share the characteristics just
described.

The mineral resources of Utah are extensive and varied, und comprise lead, silver, gold, copper, coal, iron,
salt, sulplur, ete. )

All the government surveys have done moreor less work in Utal, but so far as the mining regions are concerned
the chief sources of information are the publications of the exploration of the fortieth parallel and the geological
volune of Captain Wheeler’s survey. Dr. J. 8, Newberry has printed unportant papers on the subject, and Mr. G.
K. Gilbert has published a paper on lake Bonneville. (a) .

The Wabsatch forms the boundary between two distinet geological regions. At the close of the Carboniferous
the western portion of the Great Basin (including the area of the Wahsatch) was raised above the level of the

a Second Annual Report Divector United States Geological Survey.
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ocean, a position which it maintained throughout the Mesozoic era. The region to the east of the Wahsateh, on the
other hand remained undisturbed during the Trias and Jura, and underwent only gentle changes of Llev ation .
during the Cret‘weous. The post-Jurassic npheaval, which folded up the Sierra Nevada and the Basin ranges,
probably also had its effect upon the Wahsateh, but extended no farther. At the end of the Cretaceous a vast
upheaval took place in the heart of the country, by which the wholé system of the Rocky Mountain ranges was raised
substantially to its present position, displacing the great gulf which had hitherto ocoupied this avea. In this uplift
the Walisatch was involved, as is known, by the plication of the Cretaceous strata on its eastern slope; but the effect
of the movement is not traceable further to the west. The Wahsateh range thus belongs geologically both to the
system of the Basin ranges and to the Rocky Mountain system, and forms a broad boundary wall between the two.

A great fault has taken place at the western side of the Wahsateh, which forms its foot wall, Had erosion no
modified the range, it would be seen to consist of Mesozoic and etuher strata continuous with those of the country
east of it but bent npward near the fault-plane, so that on the west of the erest there would be a gigantic cliff,
cutting the strata nearly at right angles, while the eastern face would slope steeply away frow the erest, but wonld
gradually flatten and pass over into the nearly horizontal surface of the plateans. To the south of the Wahsateh
the plateau country was also elevated af the close of the Cretaceons, hut its uplift was not attended or followed by
any horizontal thrust sufficient to flex the strata near the line of upheaval into moantaing.  The Uintah range likewise
dates from the post-Cretaceous uplift, and indicates a northern and southern compression, for its character is that of
2 broad anticlinal. Since the post-Cretaceous there have been further ovographical changes, though none which have
introduced new topographical features of importance.

 The great Wahsatch fault is a feature of the geology of Utah which has probably had an important influence
on many of its geological phenomena, including that of mineral deposition, The geologists of the fortieth parallel
have shown that, as far back as the Archean, a fault occurred along the range coineiding for the most part with its
present western foot. Renewed dislocation on the same plane occurred at the close of the Uretaceous or early in
the Eocene, again in the Quaternary, and the fault appears to be in progress even ob the present day, for so fresh
is the most recently exposed surface that vegetation hag not bad time to elothe it.  Thie observers draw the inference
that such fractures in the eartl’s crust always remain lines of weakness, liable on comparatively slight occasion
to farther dislocation.

During the Trias-Jura the golf or inland sea, of which the Wahsateh formed the western shore, was shallow in
the northern and central portions of Utah, and the sediments consist of sandstones and shales, often cross-bedded
by the action of currents, Numerous pools seem also to have been eut off from the main body of the water, and thus
to have been exposed to evaporation. The result is seen in {frequent gypsam deposits, which are, for the most part,
thickest at the center and thin out toward the edges. Such conditions are not favorable to marine life, and o very
large part of the strata representing the Trias-Jura contain only fragments of vegetation from surrounding coasts,
At the southern end of the territory during the Jurassic the sea wag deep and deposited ealearcous gediments.

During the Cretaceous the water was for the most part shallow toward the north, and, in consequence of gentle
oseillations in level, land and sea frequently alternated on the eastern side of the W‘th ateh. Portious of the
country, however, were maintained long enough above sea-level to permit of the growth of an extensive flora, and,
a8 o consequence, the Cretaceous strata are marked by thoe presence of numerous carbouaceous beds, which often
contain coal seams of fair thickness. In southern Utah tho (Jwtm'eouq sen ali certain points was deap, but
thr ughout the platean area most parts of it were shallow., :

© After the post-Cretaceous uplift, and throughout the Tertiary, the region sast 01 the Wahsate h was occupied by
great fresh-water lakes, the sediments of which toward the north, and especially near the Uintah range, are deposited
unconformably on the Cretaceous. In this region they are also unconformable among themselves, showing that
orographical changes took place during their deposition. In southern Utal, however, the Tertiary fresh-water
strata appear to show no non-conformity either with one another or with the underlying Cretaceous, It is these
fresh-water Tertiaries which have been modeled by modern streams into the fantastic forms characteristic of the
bad lands. Several large lakes existed in the Great Basin during this era, and similar eonditions prevailed through
the Quaternary, modified only in more recent times by slight orographical changes and by greatly inereased
evaporation.. The great Quaternary lake of Utah was Bonneville, the history of which has been studied by M.
G. K. Gilbert., According to that geologist the presont dry period in the Great Basin is not the only one whiclh it
has experienced. A long remote period of drought, during which the lake sometimes nearly or quite dried up, was
suceeeded by a long wet period, in which, however, there was an insufficient supply of water to permit an overflow,
‘Next came a time so dry that the lake altogether disappeared, and then one of so much precipitation as to allow of
discharge by overflow. This was {ollowed by the present epochy, in which the avea of water has been reduced to that
of the Great Salt lake and the smaller bodies south of it. (a)

The eruptive rocks of western Utah are the same as those of Nevada, and ave represented by Archwean granites,
Mesozoic diorites, diabases, cte., and Tertiary or post- Tertiary andesites, rhyolites, and basalts, According to Mr,
Hague, no true trachytes are found among the rocks collected in Utah by the explontlou of 1he iorheth pamllel

a Second dnnual Report of the Direotor of 1hc Umtcd Slatca (:aoloqtcal S:m ey,
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An interesting series of rocks, locally called syenitic porphyries, has been collected in the West Mountain distriet,
Oquirrh range, by the census expert, which seem to be highly augitic granite-porphyries, As in Nevada, there is
an intimate relation between the ore deposits and occurrences of ernptive rocks, the former seldom being found
except in the immediate neighborhood of the latter. '

" Metallic ores are rave.east of the Wahsateh and in the plateau country, where indeed Tertiary strata occupy
much of the surface. In southern Utah, however, the Trinssic sandstones carry silver and copper, and especially
rich strata of this age form the famous silver reefs near Leeds. To the west of the Wahsatch and along the edge
of the high platean a series of ore deposits is found from one end of the territory to the other, forming a true
mineral belt. All of these are associated with Palieozoic strata, which, however, proves nothing as to the age of
the deposits; indeed, it is known that some of them must be Tertiary or post-Tertiary. It seems extremely probable
that these ore deposits owe their existence to the solfataric action aecompanying the ernption of magsive rocks, and
that the points where these reached the surface were determined by the line of disturbanee, of which the great
Wahsatch fault is the most striking manifestation. At all events, it is a fact that the western edge of the post-
Oretaceous nuplift is marked in Utah by an immense number of deposits. It has been pointed out on a preceding
page that there is a strong analogy between the geological relations of the mineral belt of Utah and those of
California. There are ores in the Basin ranges of Utah as well ag near the Wahsateh, and particularly in the
Qquirrh mountains, which lie to the west of Utah lake. These are vary similar to the deposits in the kindred ranges
of Nevada. '

The prevailing type of the ore deposits in Utah consists of more or less regular bodies of argentiferous lead
ores associated with limestone, and usunally accompanied by eruptive rocks. The original form of the ore was
probably in all such cases galena, which in 2 majority of instances has yielded to decomposition processes for a loug
distance from the surface, and is now replaced by carbonate, sulphate, and other secondary minerals. Of such
occurrences the Horn Silver mine is an excellent type and an important instance. The deposit worked by this
mine lies between a foot wall of dolomitic limestone and a hanging wall of rhyolite. The nature of this lava is
proved by microscopic slides in the census collection. Small masses of galena occur, but the prevalent mineral is
the sulphate which has formed in consequehce of oxidation of the galena. It is a significant fact that heavy spar
is one of the gangue minerals, but ocenrs only near the rhyolite, The same district shows other voleanic roclks, An
augite-andesite is found near the Horn Silver mine, and the Carbonate mine, near by, is associated with a hornblende-
andesite of so-called “ trachytic” habitus similar to the Mount Rose hornblende-andesite of the Washoe district.

The veins in Utah which are associated with slates or quartzites do not commonly carry a preponderance of
lead ores, but are cupriferous and sometimes auriferous; the gangue in such cases is also generally quartz. Of such
mines the Ontario is much the most important. :

The Ontario mine in the Uintah district, Summit county, is a strong vein, several feet wide. Its ores are
zineblende, galena, fahlerz, and pyrite, with some horn-silver and copper carbonate in a quartz gangue. The walls
are, in the main, quartzite, but at 400 feet a porphyry was struck near the vein which appears at lower levels in
contact with the vein, and it is thought will replace quartzite as the hanging wall, Unfortunately the specimens
of this porphyry received are too much decomposed to make determination possible. It is full of pyrite, and has
manifestly been subjected to solfatarie action. The Ontario is one of the richest mines in the country. Its ore is
treated by roasting in a Stetefeldt furnace and ainalgamation.

The sandstones of southern Utah and the adjoining regions carry a very unusual form of ore deposits,
consisting of impregnations of silver and copper, partly native and partly as sulphides. Much of the silver sulphide
has also been converted into chloride. The age of these sandstones was determined by Professor J. Marcou, and
subsequently by Dr. J. 8. Newberry, as Triassic—a determination confirmed by Messrs. Gilbert and Howell. (a)
The geological information which has been published on this subject is very largely due to Dr. J. 8. Newberry. (D)

Atter having described the peculiar character of the Lriassic sea in this portion of the continent and mentioned the
well-lcnown facts regarding the silver contents of ordinary sea-water, this geologist states his opinion as to the origin
of the silver and copper in the sandstones as follows :

Near the Utah shore of this T'riassic basin the water would seem to have been more highly charged than elsewhere with silver,
though it was also the associate of the more abnndant copper in New Mexico, the Indian territory, and Texas.  Doubtless this silver
was brought up in springs on the old land from the same sources which furnished so large an «mount of silver to the fissure veins formed
there long after, Near the old shore the dvift-wood brought dewn by the draining streams and scattered by the shore-waves, when
Luried in the accumulating sediment, beearne more or less replaced by copper and silver, precipitated by the reducing action of organic

. matter which is manifested in so many diffevent ways., The quantity of silver in some of the bays and estuaries carried by draining
streams, perhaps fed in part by mineral springs, may have been greater than that in most parts of the water-basin, and herce the
sediments formed there hold a quantity larger than the average. Woe find the same variation in the distribution of copper farther east.

In some plages it was so abundant that it was not all taken up by the decaying wood, but formed concretions of sulphide in the sand or
lay.
ety # * * i # *» * C
The ores of silver and copper plainly existed as solutions, which saturated the sand when it was collected and deposited. the
sulphideswith sandstone after the mechanieal action which transported the sediment was ot an end. All this, however, was within the
Triassic age, while the water was shallow and highly charged with mineral matters,

a Smmays TWest of the 100th Meridian, vol. 2, p. 176. b Bee especially Bngineering and Mining Jowrnal, vol. 31, p. 5.

-
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He states later in the same article that he regards it as possible, though not probable, that in some places the
porous sandstones of the Trias were penetmted by solutions, from which the sulphides of copper and silver were
precipitated.

The undisturbed condition of some of the sandstones is certainly an argument in favor of the supposition that
the ore was deposited with the sandstone, but there are comsiderable difficulties involved in its acceptance.

" Common sea-water will dissolve only an extremely small amount of silver salts, though saturated solutions of salt
are capable of dissolving silver chloride in considerable quantities. If the Triassic sea held the silver in solution,
it can only have been charged with the metal after isolation from the main ocean and concentration by evaporation;
but it is diffieult to suppose this combination of conditions prevailing over wide areas. The deposits of commern
in Rhenish Prussia present very strong analogies to those of Silver Reef, but there it is an argentiferous, though
otherwise very pure galena, which is disseminated through sandstone. There are strong chemical objections to
supposing this galena to have been deposited directly from the ocean, or even from a land-locked basin of
concentrated sea-water; yet a satisfactory theory would give an account of it as well as of the Utah silver, The
theory of impregnation of the sandstones by solution presents, in my opinion, fewer difficulties. 1t is not easy to
sec why the replacement of organic matter, such as wood, by the metals would not oceur ag readily from an
ascending solution as from sea-water, while ascending solutions would certainly favor the formation of the
considerable nodules of ore sometimes found in the sandstone. May these deposits not, after all, be chemically
and physically analogous to ordinary veins, though so different from them structurally? It is sapposed that
precipitation takes place in veins where there is room for deposition, and where at the same time rvelief of
temperature and pressure or chemical nction, especially that of organie matter, induce precipitation. In ordinary
rocks such conditions are te be found mainly in fissures, but in sandstones, particularly such as carry organic
matter, they may oceur anywhere, and the presence of copper or lead would be as readily accounted for as that of
silver. Dr, Newberry records that analyses made at his instance Dy Mr. J. B, Mackintosh show that the silver
in some of the sandstones is accompanied by selenium in considerable quantities.

The number of workable coal-sdams in Utah is very considerable. Those thus far opened lie for the most part
on the eastern flank of the Wahsateh, or not far from the western edge of the high platean, and while search for
them elsewhere is by no means hopeless, these localities seem most likely to show good seams. Both Cretaceons
and Tertiary beds are said to occur, (@) and some of them are reported to present very unusual qualities for coals of
such recent date, not erumbling on exposure, containing a very small amount of water, and yielding strong coke.
The great value of such beds, at an immense distance from the well-explored coual-fields of the Garboniferous era,

is patenti.

In the appendix will be found a report ou the mining industries of Utah by Mr. . B. Huntley, who filled the

office of special expert for the territory. This paper describes the mineral resources in 8o mueh detail that any
special notes on the counties are unnecessary here.

BEAVER,
[NOTR,~Determinations in parentheses are given on the authority of the exports.]
. WALLS.
; ‘ : harncter of -
Mine, Ore and gangue, G (196’;’::3&!: o
Foot. Hanging,
B
BRADEIAW, C N
O L LLTTTe vanens Cerussite, cuprite, cox)rer cerbonates, with ocalelte, | Limostono --euveeeeroe. oo TAMestone . cvvueiivarniinns Irregular bodies.
aragonite, and Bmon te, (manganecse oxide, noative
sulphuz).
BAN PRANCIECO.
, -
Hern Silver...ooooaeeanaan... Corussite and anglesite prodominate; p;ulnnn., dufre- | TAMOBLONG 1ovvnevarens vueus RIyolte * covrvvnnnniunennns Ohimney,
noysite, proustite, (pyrargyrite), oer m-;iyrlto, argen.
tito also oceur with enleite, quartz, and barite.
Coarbonato ....cvavenennnian. Argentite, axgentiferous galena, corussite, and quartz.| Hornhlende-andesite * ......| Hornblende-andesite* ...... Vein. .
Grampian.....cocoiiiiiinnn, Galena, cerussite, and caleite, (iron oxides and guartz).! Timestono .....o.coonviwennn TAmestone ..ooovervenerennan Trregular bodles.
Makalola & Summlt ......... C(H’Dm cmbonutea, caloite, (iron oxides, snid to carry | Limestone and slato ........ Limestono and slate Pipes,
uorspar).
STAR,
Burning Moscow Il .......] Corussite .......ccoveevarsvrans .................... Black limestone. .. Black limestone.
CrmBus eveesvennnnnnn .} Cerussite, horn-silver, malachite, and quartz-........ Tdmestons ..ov.eveerneunanns Limestone.
Harvisbarg coveeeoceneenaen.. Galena, ceruasite, gypsum, and pyrolusite, (limonite)..| Dolomitis limestone.. ....... Dolomitic limestons ........ Chimney.
Oseeoln.oenniiiiienniinaiona, Ceorusaito and quarts....covvcnieiniiiiinieieaniian Siliceouns Hmestono ......... Silicgons limestone.
.| Galeny, (cerussite and iron oxides)....... veoeeviennen Limestono ....... ceeeuennns Limestone.
Guilunm, &omasxte free sulpbur, gypsum, and guartz, | Crystalline limestons ....... Crystalline limoestone,
(limonito) ‘
Hematite and limonite used as flux ..........cooci, Granifo*' ooooiiienioin, Limestone,
Galena, cerussite, and clay, (hmonlto, littla gold, or | Dolomitic limestone ........ Dolomitic limestonse ........| Chimney,
silver).

* Microscopically examined,

o E. E. Howell in Surveys West of the 100tk Meridian, vol. 3, p. 278,
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Loulso .. .uus.

minerals,

(Limonite, quartz, with galens and cernsaite).........

Northk Star........... sveraeas | Galenn, cernssite, and walfonite ......... cevaname

(Limestone) vesevesancns caes

Limeatone .......

JUAB,
[NoTr.—Dctérminations in parenthoses are given on the anthority of the experts.]
WALLB.
: haracter of
Mine. Ore and gangue. ¢ (ilggusié ¢
Yoot Hanging.
TINTIO.
DODANZR varver cannmmermmrenr .| {(Galens, pyrite, and other minerals) .. .....c.. e {Porphyry) . .... seereeanes (Porphyry) . -ovoe... T Pipes.
British ......... vvesnevesme--| (Copper minerals, limonite, caleite, quartz, rarely | (Limestone) .......... vaanas (LAimestone) «.ovecevennrancn Mineral belé,
gold, and munganeso oxidoe.) .
Carist coevenen. veeeseenens.] Quartzose, carrying limonito and lead, rrolmb]y as | Probably dacite,* (lime. | Probably  daeito, * (lime- | Vein,
cerussite, (copper carbonates and sulphides), stono). stone).
Blmer Ray..-. -« cnsreq.c---| Brubescite, nnglosito, pyvite, mispickel, quartz, (lim- | Hornblende-andesite™ ...... Hornblende-andosite* ...... Do,
onite).
BurekaHill. ...ovvernnrnnan..| Galenn and its decomposition products, copper stains, | Siliceous limestone ... ... Silicoous limestone......... Trregular masses.
hemntito, quartz, ealeite, {lead ocher,-gold, horn-sil-
ver, and zinchlende).
Golden Bell....vu.ouenoaa.. | Blsmuthito (argentiforous).
Goldon Treasuro..........-..| Siliceous and ferruginous rock {earries bismuth and | Indoterminablydecomposed | Indeterminably decomposed | Vein.
gilver). masgive rock., R massive rock,
Joo Bowers ....... v Terruginons quartz, ealeito, and cerussite (?) ......... Andesite, (7) decomposed | Andesite, (%) decomposed
' ond pyritiferous. and pyritiferous,
Mommoth .....ia.n N Cuprite, pyromorphite, copper carbonates, quartz, cal- | Dolomitic limestone ....... Dolomitic limestona........ Vein.
dite, pyrolusite, (limonite, argentite, and horn-sil-
N . ver). . .
Mammoth Gopperopolis......| Epargite, malachite, quartz, pyrolusite, {(ailver)......| Limestone ........cavueeene .| Limestone,
* Morning Glory --............| Anglesito, iron oxide, and quartz, .
ParK..oeeeeiiioriiancannn «...| Galenn, cernssite, quartz, (limonite and silver, prob- | Digrite* ........ PPN DioTHo™ ceeeeneiieiinanes Vein,
ably as argentite). ) .
Rising 8un vuvvemvnnn. Ceeeaes Argontiferous pyrolusite, (galenn, gold, and coppor)...| Hornblende-nndeaite * . .....| Hornblende-andesite* ...... Do.
BhOWeL +eoneeuen Veavemeeannns Qnlens, corussite, caleite, nnd qurrz.
BIvansem «oovceeneannn sesanes.| (Galena, cerussite, limenito, and quartz).............. (Granite) (3} v...oeenes peaans (Granite) (%) ..ooveviannian, Do.
: * Miogoscdpiouﬂy examined.
PIOTE,
[NoTe, —Determinations in parenthesos are given on the aunthority of the experts.] .
OHIO,
Buolly BoY.verseaennnn venvras.| Galona, quartz, (cerussito),
Copper Belf...... reveseasanas Melncouite, (1) copper carbonates, iron oxide, (fotrs- | Quartz-porphyry* .. .......} Quartz-porphyry*....... v.-] Vein,
hodrite, chaleopyrite, chalcosite, and quarta), :
MOUNT BALDY,
Dear Trail............ wrevne.) Golona and decomposition products, malachite, wals | Quartzite .........cccooo. ... Limestone.......... . Contaot: velu.
fenito, quartz, (lead ccher and copper sulphides),
Grecn-Eyoed Monster cvu.oo... T [ . P PR ¢ [ T RN ; 1 S, . Do.
PIub0 coeniearennienan Cemaren Argentite, froe gold, and caleito,
Lucky Boy -....u.vnan PR Quicksilver selonide.
* Microseopically oxamined.
SALT LATE.
[Wotg.~Doterminations in parentheses nro given ou tho nutherity of the experts.]
BIG COTPONWOQD. {
Anellis ..viaeinnn. aesemamanas Meolaconito and malachite, {lead, silver, and gold). ... | (Limestone) ...... .o...i....] (Limoestonae),
Antelopo & Printe of Wales.| Gulena, limanite, copper staing, and ealeito, (corussito | Timestono . ...c..ovevnaviins, Limestone.
and manganeso oxide). 1 . .
Butte.......cooeoovneeenao ! Galens, Hinonile, caleite, pyrolusite, and guartz ... .. FR . (P R Vein,
Carbonate ...................| Galens, corussite, limonite, and enleito ......... .....] Dolomitic limestone -....... . Dolomitic limestone.
Maxfiold..... Cermerenneoanoan Galena, covussito, malachite, pyrite, quartz, coleite, | Limestone .o.veeooooonoeeen. LAMOSEONe e et Bedded vein,
tate, {mangancas oxide And lituonite). )
Ophir.......ocenuee [, Gﬂlcpln, eerngsite, copper staing, pyrolusite, and iron | Blue limeatone.............. Bine limestone,
oxide.
Reed & Penson ..... PN .- Cerugsite, plumbic vcher, anglesite, and ealeito. ..... | Timestono .......... PR TR Timestane.
Bitver Mountnin .............| Galena, cerussite, plumbic ocher, (copper stains, | Quartzite and shale........ Quartzite and shale.........1 Bedded vein,
quartz, and limonite). )
SThor & Bright Peint......... (Galena, cerussite, limonite, and quartz)...... .. Ceeid QuAartzite ooeaeeceaiaeae.. | QuoaTtaite ool Vein,
LITTLE COTTONWQOD.
Cineinnati .......o..ooo... (Ctalenw), cerussito, angloaite, and pyrolusito.
Clty Rocks .......oivaiens (Galena), cornasite, walfonite, cuprite, malaghite, py- | Limestone and diorite * ....; Limestono and diorite. *
relusite, and limonive, : .
Dexter .oo.ovurinns suicare.. | Galens and quartz. I -
Bmmwd . ....oooooooioooo Galenn,  eornssite, anglesite, Hmonite, caleareous | -Limestone «oo.......... vras Limestone .o.... [ Bels,
gangue, (manganese minorals), . :
Emily ....... B TR Galens, dufrenoysite, pyrite, ealcareous ganguo, (tet- | (Quartzite) ...... eeeannans (QuaTt®ite) ... oe.ieeiaans Vein,
rahedrite, zinoblende, and quartz). . ’
Rquitabla...... terareiasaien + {Galona and cerussited .............. femeeeraanes [P {(TAMestone) «o-ves coeevaanen (Limestone).
Evergroen -| {Galens, cerussite, limonito, and coppor carbonates)..| (Limestone and sandstone)..| (Limestone and sandstone).
Grizaly oo +»~.| Cernasite, coppor atains, limonito, and manganese | Timestone ......ooeene.n «-.+; Limestone,

Limestone ........ Vemuenan

(Limestons) .vevsiv.nenvien.| Vein,

..i Vein or Delt,
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WALLS.
Mine, Oraand ganguo. - Charactor of
Hanging. doposit.

LITTLE COTTONWOOD-—cont'd.
Oxford & Goneva..... PR Galena, ceruasite, plumbic ocher, wad, enargite, Py-

rite, chalcopyrite, malachite, marcasite, caleareons

ganguy, (oxide of manganeso and quartz).
Toledo. .oon o iiiiiin i (Hematite, quartz carrying silver).e.oovveceeeeonina.. (Quartzite) . (Quartzite) ....... reeenan .| Vein,
Vallejo Jounniiiaiiiont caan, Galens, cernssite, anglesite, copper staing, limonite, | Dolomite ...... ............. Dolomite,

lausmannite, and walfvnite,
Vietoria & Surpriser.........! Cerussite, limonite, probably hom-silver. )
Woellington ....ooeeiianea... Ga]ux{a. '.]Iilx)lchlcmlu. copper pyrite, (Hmonite, silver, | (Black limestone)...........| (Black limestone)........... Vein,

and gold),

WEST MOUNTAIN. - ‘

Highland Boy .ovvvennaniinn. Galeny, chalcopyrito, (gnld') ........................... Quartzite ...... ... wireaeees Limestone.
Jordan ...... . caen .| Galena, (gold), iron and copper pyrites, cerussite, 1inmo- J.. .00 veeaeres..n pereaene, Siliceous limostono ... ..... Vein,

nite, quarliz, and copper staing, ' . ’ )
Live Yankee....uoeuvarnan.e. Galena, cornssito, limonite, and quarts ... ..... +-.{ Granite-porphyry*.... . ceen Granite-porphyry.*
Lucky oy ... senness Orpiment and voulgar ’ :
Moy Flower coveetceannnn s Goldl, quartz, and Tmonite . ooee ciiiiinnn canenn. (Between graniteand quartz-| (Between graniteand quartz- | Voin.

i ite.)
Neptane...... .| Zincblendo, galona, pyiite, (silver and gold).. . .....| Limestone ................. (Quartzite).
Old Telegraph.. ... T Galony, corussite, ivon anil eopper pyrites, malachito, |...do oeeevoin... crenes voud] Quartzite ..o ool i Belt.
v limenite, snd gquartz !

QUEER .ol Galenn, corussite, argentite, pyrargyrite, thodoerosite, | Angitic granite - por- | Augitic granite - por- | Vein,

ziueblende, quartz, bavile, (bornife, ealeite). phyry. (8% ;
Stewart. .o eveeeniiannnann, Goll, quartz, limenite, galona, and chalcopyrite ......| Quartzite .oouo.ioveennnn.., Quartzite.... ..... Cevieanas Bedded vein, (1)
Stewart No. 2.0 cocoeeeenna.. Gold, quartw, limonite, (silvor and copper carbonate)..! (Unknown) .......... PPN PR ([ S [ .. | Vein.
TCelegraph 1at W, Extn ...... Cerussite, quartz, (galena nnd Hmonite)............... (Quartzite) -c.oovvaennnionn (Quartzile) .. .+ Bedded voin,
Tho T.ond Mine...eeeesuee... Corusgite and quarts ... .. U errereaaeas Quartzite ... .| Quartzito. ... Beit,
Tiownukeo ...... repmernanuns Galent, hinnite, zineblende, pyrite, corussite, quartz, |....do sauu.. Do.

iron oxides, (ruby silver and native silvor),
Victor ..... e tainaeasarens Corussite, (silver and gold) coo.. vevvveiaiiianniannnnn (Quartzite) .................! Vein,
Winnsemucek..... Caneee saaens Galena, dufrenoysite, iron and copper pyrites, corus- (10108 (S Bedded vein.

site, limonito, zine.vitriol cflorescenco, native sul-

phur, (zincblende, cubanite, totrnhedrite, caleito,

afid gypsum),
Yosemite ....... PR «eex..| Galenn, cerussito, ivon and copper pyrites, melnconite, fv .- do weevonevioccminionnans Quarkzite ..oveiuniiiiienn. Vein,

limonito, (bornite, zineblends, and quartz),

* Mioroscopienlly examined.
SOUMMIT,.
[NoTR.~Deotorminations in parentheses are given on the authority of the experts.]
UINTAH. .

Empire ....... eeenanaan senes| (Horn-silver), malachite, (cornssito), quartz, menga- | Quartzite...... PO <eve.| (Said to bo porphyry). ......| Vein

RO IS 1Y R
Ontario ... ccoovivevinasenn.s

neso oxide, and limonite,

Ceorusaite, plattnerite (1) with culonroons ganguoe ..... (Quartzite) .
Galena, argentito, (native silver), tetrahwdrite, zine. | Quartzite. ..... ceveamenn

blende, (pyrite), horn-silver, malachite, clay, (quartz).

.| (Quartzite),

Quartzite and indetermina- | Veln.

ble diorite-like porphyry.

White Pino.......u.u.seess..] Galeny, zineblende, pyrito, cornssito, malachite, (tet~ | Limestone.......... P ...| Dinbase ().....-. emeeeeanen Do.
rnhcdrite, argentite, and native silver ). . .
Whalker & Wobster ..........| Galeny, cornssite, nnd quartz. .
BoS8 .oinnnnaana. cervsesseenss] (Zineblonde, galenn, corussite, horn-silver, copper car- | (Silicsona limostone). ...... (Green porphyry)...........| Voin,
Donate, manganese oxide, Jimonite, and quartz.)
Woodsido..oovvviiiincannanns (Corussito, anglesite, galens, iron oxide, and calcite). ..| (Quartzite).... . (Siliceous limestone). ... ....| Vein. (1)
TQOELE.
[NoTr.~Detorminations in parentheses are given on the autherity of the o¥perts.]
CAMP FLOYD, '
Oarrio Steele.................| Stibnite, quartz, limonite, (horn-silver and antimonial | Limestons.....c......-.. ve--.| Biliceona limestono .... ....| Bedded vein.
gilver), ' : '
*QPIIR, ! ) Bediled vl
Galifornin.............o......] Corussite and BmMonite. - .oocreceovnvieiavnans (Limestone).....c.vvveens vo| (Limestone)............ \«...| Bedded vein,
Douglag...oovienviiiiiviennnn Galens, cornasite, caleite, quartz, and limonito .| Bedded mass;
Qem, Antolopa......o........ Galena, chaleopyrite, (limonite and pyrifie) ...... . Ve?n.
Hidden Tressure...... iaeaas Galona, corussite, malachito, and limonite, (silver).....| Limestone, quartz-porphyry. Chimueys,
Rearsarge...... [, veenns| (Argentiforous fnlenn., corussite, copper carbonates, | Siliceous limestone.......... ! Trrogular bodies,
native silver, horn-gilver, and limonite.) | )
Monarch........ Crevvenenneas Cerussite, horn-silvor, and siliceous gangue .......... Limestone and quartzite. ...} Indeterminable porphyry...' Bedded vein.
BONO .ot veeiieiceiie.. .| Galenn, corussite, plattnerite, () pyrite, (horn-silver, | (Clay sbale, close to lime. | (Clay shale, closo to lime- ‘ Vein.
chaleopyrive, and limonite). . stone.) f
Quuen of the Hill............ Galena, {ctrabedvite, cernasite, malachite, limonite, | Fetld limestone............. Calearcous sandstone. ...... i Do.
anst ealeito. . i
TrREO - ....o. eeerneeann.....| Cotussite, limonite, And ealeite, (the limonite is argen- | Limestono..............loe.. Limestone <. - voe weee | Do.
tiferous). -
Zelln group ........... ... (Cernasite, horn-silver, limonite, nud caleite) e | A0, e e s A0 oo nneeeeeann.l] Pipes.
RUBH VALLEY. . R
Firat National...... [T Galenn, cetussite, limonite, manganese minerals nnd | (Siliceons limestone)........; (Black imestone)....... Bedded vein.
copper stuins), . .
Queat Vasin............. ve--i Corngsife, limonito, clay, (nrgontiferous galena, mala. | Limestone ....ooooooaninne. Limestone............ Do.

chite, and manganese minerals).
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TUTAH,
[N oTE.—Determinations in parentheses are given on the anthority of the oxperts.]
WALLS,
Character of
Mine, Ore and gangne. deposits.
TFoot. : Hanging. :
AMERIOAN YORK, '
Livo Yankeo.-..ou.... Genmaus Galena, pyrite, quartz, (silver, gold, zineblende, and | (Quortzite)............ PRI (Quartzito). .o veeeensrunannan Vein.
capper ore). .
Millor.oioveiiraniinennn. ve..| Galena, cerussite, zinoblendo, pyrite, limonito, (silver, | Shalo...............n [P TAMEBtONe. s vesvaseereenennns Do.
gold, ‘and quorta),
Pittaburghi.cce vu. cuneen aena .| (Galong, cerasaite, imonite, and clay) .. PR B A 13 1-T:1175: 1. PO (TAMOESONO) . nceavnvrernnaans Do.
‘Wild Dutehman..............; Galonn, corusaito, zincblende, quartz, hmomte, arsen- | Limestone............ [P leeatuno .................. Do,
feal and antinmonial compounds. .
B VLHE: N T (Corussito, pyrite, quartz, limonite, and copperstaing.)l....d0 .cc.cvvemeneieniiaaaoa RO U D B 0 )
BILVER LAKE,
Milkanadd ..e ... .. cernaasmenes G%!.lemi' ():el ussite, quartz, limonite, (pyrite nnd zine- | Quartsite ...eoeeeeniiiiaanas Quartzite .oeveiiniiii e, Pipes.
o1l .
Waoahsateh covvenvieninnnnnan (Galenn, cerussite, limonite, and quartz).............. ‘ {Quartzite)....covoeaieiinnns (Quartzite).....eeeveenon--. | Pockets.
WANSATCH. - Coe
[Nore.~Deotorminations in parenthosos are given on the authority of the experts.]
BLUR LEDGE, ‘ )
Tady of thoXake ..cconvennt. Galonn, zinoblende, calelte, nnd quarts........coocenon Granite * .ovoisunneieeennns .| (Porphyry)........ [T Vein.
Waoahaatoh........ ieatsacunnns Galenn, cerussite, pyromorphite, snd quartz.......... (Quartzite) .......... Vermnean (Quartzite). . ccvvuiuareann... Do.
SNAKR CREEK. :
Jones Bonanza. .veeeien PR Mualachite, Hmonite, onloito, and (quarts). .c..o-vo.onv.. GrAtibo® «vvsuvevamansinnnns Granite®......... Nevuemenan Voin,
Tioneor .. .} (Gnlenw, cerussite, limonite, copper stoins, and clay).. (Quurtmtc) [N
Ttohe.oeeiennnnn. veramnsanns Galena, cerussito, zinoblende, I:yrite vlay, and (tet- | Quartzite ..... Vasmeaniieanen Decomposed diorite (1) * ....| Vein.
rahedrite).
) |
* Micrescopically examined.
WASHINGTON, .
{NoTH.~Doter minutlona in parentheses uro given on the authority of tue exporta.]
HARRIBBURG. !
BUEKOFO «eeintnenrarnnn-.ar.| Mognesian clay, showing flalcos of silver. Sandstono | Sandstons and elay slate.. . .| Sandstono and clay slate....| Bed.
with native silsernnd argentito, TFossil plants re.
placed in part by silver and horn-silver. .
Barboo & Wallker....veeeu... Bandstono with native silver and sulphurets, (horn- | Sandstono. ... PP vanaaan Sandstons...eeviacicniiian Do.
silvor, argontito, and lignite).
8 3T 1 R, %ndutmm contuining horn-gilver, (argentite, and na- |. Do.
tive silvur).
FiNner. coneesvncsannneacanan Sendstone containing horn-silver and sulphurots, Do.
(silver, nvgontite, and Ngnite),
Toeods ..ot (Horn.silver, argentite, native silver carbonized veg- Do.
etablo mattor.)
Mand .ovnvvnneniin caimaane v do... . R . Do,
Stormont Do.

GEOLOGICAL SKETCH OF ARIZONA.

In the latitude of Salt Liake the Cordilleras, as Humboldt called the entire system of western North American
mountaing, occupy a breadsh of over 1,000 miles. In the latitude of Tucson they are contracted to about half this
width, which is still further reduced in Mexico. While Nevada oceupies only a portion of the breadth of the Great
Basin, Arizoua, though ne wider, includes alarge part of the platean region, the southern continnation of the Basin
ranges, and probably a portion of the group of ranges of which those on the southern coast of California aro
members, The topography is thus extremely diversified and for the most part mountainous. There are fertile
vallays and well-wooded mountains in the territory, but the prevalent character is one of great aridity, and in the
sonthwestern portion there are large tracts of shifting sands, relieved only by oceasional cactuses, in comparison
with which the sage-brush plains of the Great Basin seem areas of luxuriant vegetation. Arizona is, of course,
famous for its mines, which produce chiefly gold and silver, though lead and copper, particularly the former, are

rather abundant, and will, no doubt, be exploited on a large scale when the railroad system is further developed.
Coal also occurs in considerable quantities.

A number of geologists have visited Arizona.  Dr. Newberry was a member of Lieutenant Ives’s expedition
in 1857 ; Major Powell and Captain Dutton have explored the Colorado cafion and a portion of the plateaus, and
the geologists of Captain Wheeler’s survey have contributed very greatly to a knowledge of the main features of
the territory. But little detailed work, however, has been done in the mining regions, and such of the facts
ascertained as are appropriate to this sketeh are soon told. '
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Northeastern Arizona belongs to the Colorado platean, of which about one-third falls within the limits of the
territory. The Arizona plateaus are for the most part nearly level, though, as in Utah, therc are folds, and even
ranges, of uplifted mountains at long intervals,

The southwestern limit of the plateans is roughly indieated by a straight line running northwest from a
point in latitude 33° 307, Iongitude 1100, T~ the east of this point the limiting line curves eastward, and in the
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adjoining territory of New Mexico turns toward the north. The plateatn country sepamtfas two systems: of rang"eé
which meet to the south of it. Of these the eastern group have a northern trend and pass into the Rocky mountains




46 7 PRECIOUS METALS.

of Qolorado. The western group trends northwest, and is continuous with the Basin ranges of Nevada. Ounly the
latter ranges are met in Arizona, the most westerly of those of northern trend occurring in New Mexico just east
of the dividing line.

~ The region in which the plateaus and the two systems of ranges meet is characterized by an immense lava
field covering between 20,000 and 25,000 square miles,

The relations of the two systems of ranges to the platean country and the lava fields are shown in the sketch
map on page 45, borrowed by his permission from Mr. Gilbert’s report on the geology of parts of Arizona and
New Mexico, to which our knowledge of the region in question is chiefly due.

Concerning southwestern Arizona there is extremely little definite information. This portion of the territory
is mostly composed of granites and crystalline schists, and the mountain ranges are somewhat irregular. They
appear, however, to belong to the same structural system as those of California south of fort Téjon, with which
they correspond in a variety of details. '

In Utah the edge of the platean system is nearly coincident with that of the inland Cretaceous sea. In Arizona
this is by no means the case, the surface of a great part of these elovated plains toward the west being of
Carboniferous age, and the Triassie being largely represented on the surface. The belt of Paleozoic included in
the platean country, measured from the southwestern edge of the latter, averages about 80 miles in width. The
ranges trending northwest and continuous with those of the Great Basin are also composed of Paleozoic strata,
except where the Archean is exposed or where voleanie rocks hide the sedimentary beds. Captain Dutton’s
investigations have established that the Jura-Trins strata formerly reached the edge of the plateau system in
Arizona as they did in Utal, but have sinee been removed by crosion. Thisis shown by the presence of remnants
of these beds protected by lava near the edge of the platcan, and by the impossibility of reconstructing their surface,
except on the sapposition that they reached this line. The elevation of the range system, judging from the analogy
of the Great Basin, is most likely referable to the post-Jurassic disturbancee which resulted in the formation of the
Sierra Nevada. \Nhether the Jura-Trias beds were also raised above water-level along this line at this time is

. uncertain, but it would not be surprising if this should prove to be the case. The Cretaceous sea in Utah was
shallow, and a slight post-J urnssie elevation would have thrown its shore far east of the Wahsatch, Such a change
of shore line may have taken place in Arizona and left the western portion of the platean dry, or the shore line
may have been nearly coincident with the edge of the plateau, and the Cretaceous deposits afterward removed by
ocrosion, like those of the Jura-Trias. The disturbance to which the Arizona rangesis due extended eastward to the
edge of the platean country, and the post-Cretaceous upheaval which raised the plateans extended westward to the
ranges, exactly as was the casein Utah, In the northern part of the territory the contact between the Palmozoic
area and the crystalline rocks to the southwest of it has been traced for o long distance. This line probably lies
somewhat to the northeast of the original edge of the Palweozoic, but atno great distance from it. That a portion of
these strata have been removed by erosion is indieated by the oceurrence of isolated patches near the main area.
The most remote of these is reported as oceurring in the Bill Willimns Fork country, and may represent a gulf in the
Palmeozoie sea. Though the southwestern portion of the territory has not been systemafically explored, it has been
traversed in many directions by geologists who would not have failed to recognize Palwozoic strata had they
encorntered them, and it is probable that they are absent from that region.

- The main contact between the Paleozoic and the underlying strata is laid down in the geological maps of the
snrveys west of the 100th meridian continuously from Virgin caflon to Camp Verde, a distance of 170 miles.
Farther south the most westerly occurrences of Paleozoic shown are in the Pinal mining distriet near Florence and
in latitude 320 20/, longitude 1040 40/. These are probably near the edge of the area, thongh there is some evidence
of detached patehes still farther to the south, and to the west of the general course of the contact so far as traced.
The Chiricahui range Las been shown by Mr. Gilbert to be largely made up of P‘ﬂmozolc strata, and the mines of

the Tombstone distriet are many of them sunk on deposits in limestone. In this region limestones can hardly be.

other than Palweozoic, and they are reported as containing Carbouniferous fossils.

The rocks adjoining the Palmozoic to the southwest are unquestionably Archoean, for their relations to the
Silurian are clear at a great nymber of points, and their lithological charaeter in this region is very characteristic
and persistent.  There seems no evidence that these Archaean rocks have been covered at any time, except where
comparatively small patches of the Palaozoic have been removed by erosion near the contact. Had this area
formed a sea bottom, like the corresponding region to the north, during the Trias-Jura, it is scarcely supposable that
the thick sediments which must have formed should have disappeared without traces which would have been
detected before now; and while only an elaborate field study can establish the facts, it seems allowable to suggest
the probability that the snbsidence of the Archman, which took place at the closo of the Carboniferous in western
Nevada, did not extend to ¢entral Arizona, so that the continental area of the Trias-Jura embraced eastern Nevada,
western Utah, and most of Avizona, excepting the northeastern corner. The Pacific coast of that time followed the
meridian of 1170 30/ (approximately) to the neighborhood of Owen’s lake. . If the supposition stated above is correct,
it st then have left the Palgozoie area and continued in a southerly or southwesterly direction. It appears most
probable, on the whole, that it passed to the south of fort Téjon and out into the area at present covered by the
Pacific. The coast in San Bernardino county, California, has no doubt slowly changed its elevation repeatedly, but
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Professor Whitney states that, while in that county a belt of 10 or 12 miles next the coast is occupied by Cretaceous
and Tertiary strata, the region back of this is composed of granite and highly crystalline rocks of the geological -
age, of which nothing is known. (@) Such descriptions of S8an Bernardino county as have been published, however,
show tha{ the rocks are extremely similar to the Archwan of Arizona, and in the absence of definite information
it may be assumed that they are identieal. If so, there is a body of Archman reaching from San Diego to Cawmp
Verde, a distance of about 300 miles, Its northern limit is not far from Owen’s lake, and its southern extension is
unknown. If the shore line of the Pacific ocean in the Mesozoic era passed westward or southwestward from near
fort Téjon to the present coast, Jura-Trias strata probably underlie the coast rangesin that neighborhood, and it iy
possible that they may somewhere be exposed.

It is, of course, wholly impossible to assign a (hte to the Archean mnqm of Arizona, the more so that the
topographical maps of the area are very inaccurate. These mountaing scarcely appear to form a portion of the
Basin range system, but they may have been raised at the same time, for, though their lithological character differs
greatly from that which prevails in those ranges, the trend and general relations of the Archaman mountains
certainly do not differ more from those of the Palmozoic ranges of Arizona than the Mesozoic Sierra Nevada from
the ranges of the same era in western Nevada., It at least seems more likely that the Archean ranges date from
the post-Jurassic upheaval than from cither of the three other important uplifts mentioned, while it scarcely seems
possible that any traces of a pre-Palwozoic mountain formation should have withstood erosion till the present day
unles§ protected by overlying roeks of later age.

Of the eruptive rocks of Arizona not much is known., Besides granife, there are enormous quantities of trne
basalt and of other voleanic rocks which have not yet; been subjected to the minute examination necessary to classify
them satisfactorily. The census ecollection contains numerous specimens of pre-Tertiary eruptive rocks, quartz-
porphyry, diabase, and diorite. If the analogy of Nevada could be trusted, these rocks would be regarded as Mesozoie,
and as probably post-Jurassic. They appear in the Paleozoic ranges, not merely as dikes, but as large masses,
inclosing veins, and their extrusion was most likely a concomitant of the disturbance to which the formation of the

anges is due.  Though only an examination in the field can determine the age of those mountains, the ocenrrence
of these eruptives is another argument for referring them to the great Mesozoic upheaval. '

The census collection of the Pacific division contains only a single syenite. This forms the hanging wall of
the Golden Bagle mine, Globe district, Pinal county, Arizona territory. = A slide shows orthoclase, a little plagioclase,
hornblende, mica, and scarcely a trace of quartz. The exploration of the fortieth parallel encountered but one
syenite. This was found in the Oluro hills, Cortez range, Nevada, and containg much more quartz than that from
the Golden Eagle mine. The lzmtter, however, bears a strong resemblance to the granite which is the prevailing
rock in the Globe district, and is represented in the census collection by a large nnmber of specimens. The Cluro
Hills syenite is also smrcdy distinguishable from the granite of the same region, and it way fairly be asked whether
both are not to be congidered as granites containing an unusually small proportion of quartz.  As is well known,
almost every fresh investigation of Buropean syenites diminishes the number of oceurrences to which the name is
considered applicable, and it seems not unlikely that it will eventually disappear from the list of rocks.

.« The ore deposits of Arizona in a majority of cases are found in gonnection with massive rocks. Often both
walls are granite or some later eruptive; in many cases a massive rock forms one wall of the veins, and even where
limestone or shale entirely inclose the ore it i3 kmown in some cases that eruptive rocks ocecur close in the
neighborhood. The velations of the mineral belt as a whole to the southweqtern edge of the arvea of post-
Carboniferous upheaval have already been sufficiently commented on.

APACHE COUNTY,

In the northern part of this connty good coal seams exist in the Cretaceous, but at mesent they are little
exploited for want of facilities for transportation. At the southern end of the county, where it adjoing Pima,
copper ores, with blende and pyrite, occur in the veins associated with limestone and quartz-porphyry. There are
also gold placer mines in the same neighborhood, and consequently there, must be gold quartz veins, though none
such have been reported by the experts.

APACHE, .
WALLS
N ) Character of
Mine. Oro and gangue. deposit,
Toot. Hanging.
COPPER MOUNTAIN,
Longfollow .oovvevanansoannnn Melaconite and azurite, zincblende, pymte, with cal-
careous ganguo. .
GREENLEE GOLD MOUNTAIN, .

Boston group....ocvecvravnns Ariferous Sravel cvaeeeeweriione e aiiee et Probably diorite..... e eerreresnreroeaasrecsssanensst DlBCOT,
Coronadn group . cceece enennn, Malachite and cuprite, quartz gangue...... Ceviaieenes Quartz-porphyry......ove-e. Quartz-porphyry.

a Auriferous Gravels, p. 18.
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MARICOPA COUNTY.

Maricopa county includes a portion of the plateau country, and extends across the range system far into the

Archman area.

The principal mining district in this county is the Globe, about half of which, however, lies in

Pinal county. The principal ores are argentite and cupriferous minerals, associated with galena and zincblende.

The ordinary gangue mineral is quartz, but heavy spar also occurs.
highly metamorphosed strata, but the walls of the Mexican mine appear to be diabase.

contact hetween the Palwozoic and the Archsean.

MARICOPA.

{Nore,~Deaterminations in parentheses nre given on the n.uthorify of the experts.]

The inclosing rocks are usually granite or
This district is nearly on the

Mine.

GLOBE,
BV 1 T -
Muck Morrig ...... onmeansnae

Moxiean.....coivenan [P

Richmond West, ...
Sliver Noggot......... vecnen .

Vulture............ seremmanns

.| Argentite, mnlachite, and cuprite

Ore and gangue.

Argentite, eruboscite, and chalcopyrito;
quartz and barite.
Copper glance; gangue quartzand barite.........co-o.

Copper-stained, (carries lénd, ailver, copper, and
zine, whioh on the lower levels take the form of
sulphurets; also gold),

gangne

Mnlachito nnd azurite, necompanied by some sulph-
araenide of copper, (alao silver and horn-silver).

Galena, chrysocolls, malachite, stromeyerite, (gold)...

WALLS.
- - Chaxnoter of
deposgits.
Toot. ITanging,
Metwmorplic diorite* ... Metamorphic diorite® ...... Probably vein.
Granite......veeeeriiieninnns Do.
Diabaso ceeeeeiiiavniiin..n Do.
Grandto..ooooveianiiannens Do,
Do.
Mion-schist...oocieenoiin. Mica-achigt .................] Probably vein,

* Mioroscopically exsmined.

MOHAVE COUNTY.

Mohave county lies in the northwestern corner of Arizona. The best knmown district is the Hualapai,
The conntry rock of the Mohave

containing Mineral Park, which lies a few miles to the west of the Paleozoic area.
county mines is almost exclnsively granitic, but a-gneissoid structure is said to be apparent in many cases.

The

ore oceurs in veins with quartz gangue, and consists of argentite, stephanite, ruby silver, freibergite, ete.,
accompanied by galena, zineblende, and copper pyrite and mispickel. )
Near the croppings these ores are largely converted into horn-silver and native silver, which are readily worked;

but at some distance from the surface most of them beconme very base.

Many disappointinents in the working of

Avizona mines have been due not to the exhaunstion of the ore, but to the fact that below the water-level the ores

wore found to De rebellious.

when very rich.

MOHAVE,

[Norr.—~Determinations in parentheses ave given on the authority of the experts. |

Such ores can bs worked at a profit under the prevailing economical conditions only

-

Mine,

HUALAPAL

Qerbab, ... ..oo.- e rane e
(X115 17)¢) 11 DA

Tairlleld,casaeesannane. .
Indism Boy...... [
Koystono. covueeiercanans vans

Lone Star. ...l erenaraen e
PureMotal..oraevmeeinaanss

‘ MAYNARD,
Amorioan Flag. cooonvven.a:

Peabody . eaeenieniian caenns
PELLT 141750 b v,

Quarts; carrying blnck suiphurets and green stains,
probably of elloride of silver.

quartz,

Ruby silver, zincblende, galona, and ehalcopyrite

Gualena, zinoblende, nnd chalcopyrite and pyrite,
quartz gangue,

Ruby silver and indeterminable black sulphuratstains;
Jquartz gangue,

Galena and corussite with quarts gangue

CGralenn, stophanite, argentite, zineblende, and iron

mispickel), quartz gangue.

WALLS. Charactor of
, aracter o
Ore and gangue, R doposit.
Foot. Hanging,

{Granite)...... remeavaaaaa (Granito) . ...cvvemen cunrona. Vein.
Galona and its producis of decomposition, gangne |....do...coooeiiioiniinan. .. R U Do.
Do.
..... Do.
Do.
............................................................ Do.
............. (€63 15 1 (7Y JPRSURRPIPPRRIN  (¢ 5 /1% 131 7<) S Do.

1

(Granite).ne e ionnnen vemunn
andl coppor pyrites, (freibergite, native silver, and
Y 1 T

.1 Galenn and colorados; quartz gangue, ... c.e..o.. ..

{8ilver olhloride, argentifsrous galena, and antinionial
silver; quartz gangno.)

* Miorogcopically examined.
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Hualapai district is very large, and contains a number of mineral neighborhoods.  At-Chloride veins ocenr in
granite with quartz gangue. Near thesarface the ore minerals are carbonate of lead and silver chloride. Below the
water level these are replaced by galena and pyrite. The mines mentioned are: Schenectady, Schuylkill, Empire,
Juno, Silver Hill, Pinkeye, Kanawha Belle, Oriental, and Porter. Near Stockton deposits are found which are
similar to the foreg,om g, but they are reported as containing also native silver and ruby silver, as well as zincblende,
chalcopyrite, and some stibnite. The mines mentioned are: Indian Boy, I X. L., Tiger, Ed. Everett, Cupel,
Dolly V., Pure Metal, Little Chicf, Prince Geo., and Tigress, At Mineral Park mtive silver and silver chloride
oceur near the croppings of the veins which carry a quartz gangue and are inclosed in granite. The undecomposed
minerals are argentite, ruby silver, stephanite, with some galena and zincblende, ivon pyrite, and arsenical pyrite,
The mines mentioned are: Keystone, Lone Star, Fairfield, Quick Rolief, Conner, and Metallic Accident, At
Cerbat the ore thus far mined carries horn-silver in a quartz gangue, with sowe native gold and silver, complex
sulpharsenides, and antimonides and zineblende. The mines mentioned are: Cerbat, Black-and-Tan, Snowflake,
Mocking Bird, Sixty-Three, Falstaff, Fontenoy, Champion, New London, Flora, and Paymaster.

The Maynard district, like the Hualapai, shows quartz veins in granite and mineral associations similar to that
last mentioned. The mines reported are: The American Flag, Peabody, Dean, Antelope, and Mississippi.

The Cedar Valley distrietis also i ina granite country. ’Fhe ores are argentiferous galena, ruby silver, tetrahedrite,
and, near the croppings, horn- hllV(‘I‘, accompanied by zinceblende, pyrite, and quartz. The mines mentioned are:
Silver Queen, Hibernia, Hope, General Lee, Arnold, Billy Iingle, Rainbow, Fugenie, Bunker Hill, Congress,
and Gunsight.

Owens district is in a granite (,ountry, but & portion of the rock iy gneissoid. The ores are argentiferous galena
and argentite, with decomposition produets near the croppings and a quartz gangue. The mines of the McCracken
company and the Signal mine are the chief ones of the district.

PIMA COUNTY.

This county occupies the southern end of the territory, and crosses the mineral belt. It contains & very large
nwmber of districts, the most famous, of which is Tombstone. Many of the mines in this distriet are in limestone,
and carry chiefly argentiferous lead ores, Manganese minerals (pyrolusite and wad) sometimes accompany them
in large quantities. There are also veins in the Tombstone distriet in quartzite. These carry cupriferous minerals
more or less charged with silver and some fres gold.

From mine reports and papers by Professor W. P. Blake it appears that the ore in the Tombstone district
oceurs in Palmozoic beds, probably of Carboniferons age, which have a prevailing inelination to the north and
vast, resting on a granitic base, which outerops someé distance to the southiwest. These DLeds consist of o fine-
grained qunartzite, ealled by him novaculite, about 140 feet in thickness, underlaid by o light-colored dolomitic
limestone and overlaid Ly a Dblue-black limestone passing into shaly beds. The principal portion of the ore is
found at the horizon of this blue-black limestone. The sedimentary formations have been compressed into aseries
of sharp folds and fissured and traversed by dikes of pre-Tertiary eruptive roek, known in the distriet as diorite.
The census collection from Tombstone containg both diorites and diabases, The general divection of the fissures and
dikes lies between norvth and northeast. The ore oceurs both in fissures which cross the strata cither parallel to
or in direct councction with the dikey and in Lodies branching out from these approximately vertical bodies in a
more lorizontal direetion, following in general the bedding planes of the formation, whose prevailing dip is to the
northeast. The ore is most abundant and richest in that pavt of the black limestone beds which are contiguous to
the quartzite, and the vertical fissures gencrally contract and become less rich where they cross the quartzite itself,
Their continuation in the lower limestone beds has not yet been much explored. In the origin and manner of
deposition of its ore bodies the district would seem to resemble that of Chatiarcillo in Chili.

There are also veins in the granite, or associated with it, near Tombstone, which are similar to the other
deposits of the territory found in this rock., The group of dx.strlcta, inelnding the Oro Blanco, Arivaca, Harshaw,
ete., just north of the Mexican line, seem to possess much the same character as Tombstove. The country rock
is granite, limestone; quartzite, or earlier eruptive roeks, and the ores are galena and its products of decomposition,
ordinarily accompanied by copper minerals and charged with silver. They are sometimes auriferous. In the
western part of the county there are gold and copper mines, with some lead ores. These are sunk on veins in
granite, which carry, besides quartz, fluorite and heavy spar as gangue minerals.
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TIMA.

[Norr.~Determinations in parentheses are given on the authority of the exports.)

Mine,

ARIVACA.

Gongolidated Avizona.. ...,

N8 CAHEZAS,

Junipar... oo

Murphy -......0

HARBIIAW,

a4
TLermo8t coenen e .
Holland covennviieeian,

W Davig

IARTFORD.
Wiseonsin

MEYHRS.
Atlanta. ...

Woatward
Gunsight .......

MULE PABS,

CopperQueen........
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North Pacific..
WU vy
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San Xavier........
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LT P
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civand Central
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Alamie ...
Monttor. v vieiiiin e
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[11)
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Tingn
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Toughunt and Goodonough. .

Truoe Bluo ...

TURQUOIST,

Defiance

|

| Malachite, (earbonates with copper and leady . ...,

Oae snd ganguo.

WAL

LB,

Gopperstalns and black sulphurets fnr small quantities,
with quartz and barike, {8lso ¢hlorides and earbon-
ates).

The ore shows blue staing, which arve possibly liorn-
silvor (free gold and horn-sitver), gangue quartz and
Hwonito.

(Fres gold and horn-silver), gangue quartz and Hmo-
nite. .

Kaalin und wanganeso oxides, (earbonatesy.....

Jeruasite and cupriferous minerads, (zinehlonde, gn-
lenn, snd antimonml mineials, gangue quarts, and
Timuktune).

Cerussite, (zaleny, ganpue quarts) o.........
fis iy :

Alalachite, (horn.silver), gangoo hematite ... ......

Cral na, cevussite, copt er stajus, gawgue quartz, fuo-
vite, ond heavy spar,

Galena, gangue quantz [

Ghtlena, hounesilver, copper stuing, gangne quartz,
havite, and hewatite,

Malachite, gangue quartz, amd ealedfo ..ol

Gralong, cupnssite, mulrebite; pussibly stephanito and
horu-sil ver, guarts gangue.

Cornssite, gangue quartz, aud limonire
(Gold), gnngue ved quartz ... ..

Galena, freibergite, and chaleopyrito, (varbona to near
surface), gunguo quartz (cale-spar).

Ginlong, pyrite, and chaleopyrite, gangae koolinite ..
(ralyna and ehaleopyrite, gangne quartz............

Corussite, gungue quartz, limonite R
Galenn and eerussito, (zangue caleorsous).. .o.c.eee..

Gialena, cevussite, malaghite, ely socolly, and proba-
bly mimetite, (bovusilver), ganzuo elay, (quarcs).

Gummsih}, (horwsilver, gangne caleite) coo. .o ooviie. .| Probadly quavtz-porplyvy. .

Malachite, (horn-silver), gangue, quartz, and enteite,.
{Horn-silver), gangne quavtz and Hmonite....... ...

Minunte specks of Waek sulphurets, (horn.silver and
corugsite), gangue quarts and limonito,

Hornsilver, malachite, and chrysocolls, (gangne
quaptz and caleite).

(Gold and bornesilver), gangue guartz and limonite. ..
Anglesiteand corussite, (horn-silvevand eopperstains) .

Cornssite and horn-silver, (free gold), gangue enleite,
liniounite, (manganess minerals),

Cerassite, (horn-gilver), gangne ivon oxide,
andl caleite),

Cerussite and hovn-silver, (free gold), gangue limo.
nite, aud caleite, (guarkz),

(Chlorides and carbonates), gangue, pyrolusite. . ......
Corusaite, (ehlovide and carbonate, gangne enleito). ..
(Chloride rud enrbonate), gangue, wad, {iron oxido)..

(Free gold and trace of silver), gangue, forruginous
fquariz, ’

(Chloridesand carbousates),ganguo, terrnginousquartzs,

(quartz

ool oo

Cerussite, (horn-silver and capper carbouante),

1 : aangue, -
limonite,

and fluorite, (quartz and limestonw),

(Hovn-silver), gangue, Himonite, and pyrolusito ......; Dinbagse*

»
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and limonite,

Chaleopyrite, bornite, and malachite,
ments of roclk,

gangie, quarts

ganguo irag-

|
|
|

Toot.

Shale
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!
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PR [ S
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R
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PINAYL COUNTY.

Most of the mines of this county are found in the northeastern portion, near the edge of the Palmozoic. Tle
ores are argentite and the sulphantimonide minerals, often associated with lead ores, commonly also with those
of copper, and sometimes accompanied by zineblende. The gangue miverals ave quartz, calcite, occasionally
manganese compounds, and sometimes (in granite) heavy spar. Limestone, slate, sandstone, and quartzite, as well
ag granite, diabase, and diorite ocenr as wall rocks. COupriferous minerals are less apt to be associated with
limestones than with other metamorphic rocks or granite and diabase. The famous Silver King mine is in the
Pioneer district in this county, and its great yield is a sufficient refutation of the statement sometimes made that
large deposits of good ores do mnot oceur in granite, for the country Jrock of this mine is a typical granite, though
locally called syenite. A very great number of ore minerals occur in the Silver King, the specimens showing native
silver, stephanite, freibergite, chaleopyrite, erubescite, stromeyerite, copper cm'bonates; galena, and zineblende, The
gangue is quartz accompanied by barite. Half of the Globe district occurs in Pinal county. Its characteristics
haye already been mentioned under Maricopa. ‘

PINAL,
[Nowp.~Determinations in parentheses are given on the authoriby of the expoerts.]
WALLS,
Mine. Ore and ganguo, | . : Glh"‘;‘)‘gg?‘i of
Toot. ‘ Hanging,
GLODBE, ‘(

Golden Eagle..c.uvnnnnn onans Galena, limonite, and malachite; quartz and pyrite | Syenite*......coeiveernn.oo. Syemite*.........ooieeiiiaas Veoin.
gangue.

Irene. oo i (Caxbonates, some lead, and o little arsenic), gangue, | Quartzporphyry* .......... Sandstons. ...vooociiiiiienas Do, )
pailomelnne, quartz, fimouite, and chlorite,

R. ¢, MeCormick enuntnnn.-- Copper stains and spockswhich ave probably stromey- | Quartzite...... menre enaenas Slate and limestons ...... .. Do.
evite, (chloride) ; gungue quarts, probably manga.
NoR6.

Silver Bro.... ool (Sulphided and chlorides), ganguo psilomelane and | Quartzite and alute......... Quartzite and slate ......... Do.
quartz.

Stonewall Joekson,. oo vaes Stromeyoerite, gangue knolinized rock.... ..., ceuuns | Dinbase.ceans ceene et .| Grandte...... cwweeasane ane Do,

TIONRER,
Silver King..oooeceaaviann, .| Native silver, freibergite, stephanite, zincblende, | Granite*® ...coeenvvnven. oo Granibo® . oooen, . iooiiiiaae Veain,
" chalcopyrite, erubescite, malachite, azurite, gnlena,

and stromeyerite, gangue quartz and bavite.

RILRY 0 U LT:) (Gold and carbonates), gangue quartz, probably man. | Quavizite...... ceaeis vuen Limestene and glate. ... .... Do,
ganeso minerals, ;

10) IEOR7) 151111 O Galena, polybasite, minrgyrite, pyrargyrite, andohaleo-| Diorito and siate............ Diorite and slate. c-vveeena.. Do.
pyrite, (stuixlmnite, argenfite, and zincblende);
gangne ealelto and (quartz).

* Mioroscopically oxamined.

YAVAPAI COUNTY.

The mining districts of this county are chiefly in its southwestern portion, near the edge of the Palmwozoic
area. There are sowme gold quartz veins in granite and granite-porphyry in this county, and silver veins oceur
under similar conditions. 1t seems not improbable that the relations of these two classes of veins are the same as
in Idaho, but this cannot be asserted without further information than is now available. Most of the deposits,
however, are veing in metamorphic rock carrying lead and copper iminerals ag well as silver. Heavy spar oceurs
as a gangue in the Silver Belt mine, gneiss or granite formil}g the hanging wall.

YAVAPAL
[NoTE.~Determinations in parenthescs are givon on the sothority of the experts.]
' WALLS,
harneter o
Mine, Ore and gangue. : G 3‘&1‘)‘0:&' £
Foot. ! Harging.
N1G BUG, ) |

Silver Belbouoovs veeeee vennns Galona and cerussite, ( oxides and chlorides), gangne | Metamorphic.......veu. -on. Metamorphic, ... covtvenen Vein.

. barite and caloite, .

CHERRY CREREK. :
Mammoth.... ... ...l Gold quartz, gangue quartz, and iron...... veveveooo Granite.....o cocian ool Granite. .o veien oo, Vein.
HUMBUG,
Tip Top.eeeriinnns ot peunens Pyrargyrite, zincblende, and pyrite, (chlorides on the | Groniteassees vveveesy caneaa Goedss. oo Vein,
upper levels), gangue guartz. .

PROK, : »

1 R (Carbonates ;and _chlorides, galena and antimony, | Slato......oceeivinso o Quartzite... o iveeninnins, Veiu.
) pangue quartz, ivon oxide, and caleite.) ' :
Silver Prince..... v waeaeranns Gealenn, cerussite, and copper staing, (chlorides), |.-..doi..ee coevevenoiiinnnia cee 0 caeiiiiiine s ee v v een. .y Ohimmneys,
. gangue (country rock;, :
TIGER, '
; N | vros

[N T R Galena, ziveblende, and pyrite; gangue quartz....a. | Granife. . oooiivaiaiaa., Granite, cvooiviiie i i Vein,
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YUMA COUNTY.

Most of the mines of this county are near the Colorado river, They are sunk on quartz veins in highly
metamorphic rocks or granite. The William Penn and other mines in the Castle Dome district are associated with
a greenstone, which proves under the microscope to be diorite. The ores of Yuma county are chiefly silver oves,
accompanied by lead minerals, Fluorspar and heavy spar are found ir many of the veins which are inelosed in
granite, '

TUMA.
[NoTr.—Determinations in parentheses are given on the autlority of the experts.]

| h

WALLS. i
i e e e e | Character of
Mine. Oro and gaugue, : deposit,
Foot. Hanging.
CASTLE DOME.
Flora Toemple...o.ocvaven.... (Argentiferous galena and mh;:lﬂsite), gangue, (flu-
orspar, cale-spar, quartz, and gypsum),
Galena Chief...... ..........0 (Ore same as above), gangne, fluorspar, and calcitoe... { |
NOTHUL. veeeeiminiivnenanns | Gralens, corussite, anid unglesite, gangue fnorspar | - Guelss, slate, and diovite*..| Gneiss, slate, and diorite*...| Vein.
and caleite.
Pocahontas..ooo. (oaiiien.. SO R NOTIR 4 emm e cemnevenass s vmanmienarameenmnn,
Willinm Penn
BILVEDR.
)
Prineess...c.. cooco.ooooo..l Galena and eerussite, (argentite and hornesilver), | Granite and micaccous slate, | Same as foot wall........... Vein,
pangue, ealeite, (guards, fluorspar, and bavito). capped with conglomerate.
Red Cloud...... ...... ......| Corussite, anglesito, and hornsilver, gamgne, manga- | Granite.c.oo.o coeee veeneons Hornblende-andosito.*
neso minerals, ivon oxide, quartz, fluovile, burite. |
3 P Gangue, calcito. I |
' -

* Microscopically examined.

IDAMO TERRITORY.

GENERAL CHARACTER OF THE TERRITORY.—Idako lies in the northeastern corner of the Great Basin, directly
southwest of the Bitter Root mountains, The sonthern portion of the territory resembles the regions farther soutl,
its southwestern poriion forming a continunation of the Nevada sage-brush deserts and the southeastern corner
DLeing {he northern end of 1he sandy and alkaline deserts of western Utah. The upper brauches of the Snake
river, the sources of which are in the Yellowstone park and the Téton range, just east of the Idaho line, unite
about 50 miles west of that boundary. For a shoit distance from the junection the course of the river is nearly
south, but it bends gradually westward and northward, reaching the Oregon line on a northwest course. The area
sofith of the Snake river i about one-fourth of the entire territory, The valley of the Snake is a plain from 50
to 100 miles in width, which is ocenpied by a vast sheet of recent basalt from the Wyoming line to Owyhee county.
Immediately to the north of this plam, which has an elevation of alittle over 4,000 feet, the character of the country
changes abraptly, and most of the rest of the tervitory is extremely mountainous, many of the smnmits rising to
between 10,000 and 12,000 {feet above sea-level. The elimate changes with the topography. Central and northern
Idaho are east of Oregon and Washington territory, to the coasts of which the trade-winds of the Pacific bring an
enormous amount of rain.  The coast is, indeed, separated from the northern portion of the Great Basin by the

Jaseade range, but this is much lower and muaeh less continuons than the Sierra Nevada to the south. The
westerly winds thus bring & greater amount of moigture to northern Idaho than to Nevada, while the lofty peaks
of the northern area promote its precipitation.  To the north of the Snake River region Idaho is consequently well
watered and well wooded, conditions of the utmost importanee to profitable mining.  On the other hand, the winters
are long and severe, and lines of communication are extremely circuitous.

'Except in the eastern counties, no portion of Ilaho has been submitted to systematic geographical or geological
survey, anld the wmaps of the territory arve very inaeccurate. The geological information furnished by the census
examination is necessarily tragmentary, presenting only data from u large number of mining localities, and but little
assistance can be derived from any loeal publications with which I am acquainted. The following paragraphs,
therefore, contain only a very rude outline of' the geological conditions of the mining regions of Idaho.

A very large granite area oceupies a portion of southwestern Idaho. It appears to be oval in shape, its longer
diameter extending from a few miles south of Yankee fork nearly to the South Mountain distriet, while its shorter
diameter reaches from the common boundary of Washington and Beisé counties in a southeastern direction to the
Wood River eonntry. Lts total area is probably about 12,000 square miles, Not all of the country within this oval
area shows granite on the surface, for Ada connty is largely alluviam, and Palmozoic limestones are reported as
oceupying much of the more northern portions; but the extremely frequent oceurrence of granite, for the most part
of a single type, appeary to justify the supposition that the body is continuous under the later formations.

: The granite from the Idlewild mine, Carson distriet (Silver City), Owyhee connty,ija soft gray rock with rather
, well developed erystals of white miea, cleavage flakes of which give the biaxial interference figure of muscovite.
Slides show under the microscope that the constituents are orthoclase, oligoclase, quartz, und mica, with o little
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apatite and magnetite. The guartz is extremely full of fluid inclusions, many of them containing moving bubbles.
The structure is the ordinary one of granite; indeed, the rock is quite typical. In the same distriet ocenr excellent
quartz-porphyries, slides of which show dihexahedral quartz erystals, with the characteristic association of glass
and fluid inclusions. Theassociation of these two rocks suggests a similar origin, or, in other words, that the granite
may be eruptive, but of course proves nothing. On the other hand, there is no known evidence tending to show a
derivation of the granite from sedimentary rocks, The granite from the Sub Rosa mine, in the Boisé basin, is in
most respects similar to that from OCarson district, though about 80 miles distant from it, but containg blotlte in
addition to the muscovite. In severallocalitiesin the territory the granite is extremely coarse-grained, and has oven
furnished marketable mica sheets.

The granite has been profoundly dlsturbul by eruptive action, and probably ot a comparatively recent date.
The evidence of this is manifold. Dikes of eruptive rock, among which the principal one appears to be basalt, (a)
are common in the granite, and as basalt appears everywhere to be the youngest of the lavas this wonld indicate
comparatively recent action. Hot springs, too, are thickly distributed through the granite area, in many cases
issuing direetly from the granite, though usually within a mile or two of known occurrences of volcanie rocks.
This is most naturally accounted for by supposing that there are still remnants of voleanic heat at great
depths below the surface. A forther and most interesting point bearing upon the structural geology of the region
and the age of the disturbances is the fact that the very numerons veing found in the granite usually strike in the
direction of the ranges on the flanks of which they oceur. The fissures which these veins oceupy must have been
formed by an upheaval sueh as would produce these ranges, and it seems necessarily to follow that the mountains
are substantially a result of uphieaval, and not of erosion. This upheaval, too, must be comparatively recent in a
geological sense, say as late as the Tertiary, since otherwise tlhe results of upheaval would have been obscured by
subsequent erosion. The ocenrience of the immense lava fields ot the Snake River valley immediately adjoining
the granite area suggests that the dynamical disturbances and the thermal action manifested in the granite may be
a portion of the same series of phenomena to which the Snake river eruptions are due. The age of the veins
themselves is quite another matter. The facts mentioned indicate o possibility that the ores have been deposited
after the upheaval which determined the present topographical charaeter of the country; it may be through the
ageney of the solfatarie action (D) accompanying the basalt ernption. Indeed, the numerous hot springs of the
granite area are in many cases highly charged with alkalies and sulphhydrie acid; in shovt, they are solfataras
They often oceur in the immediate neighborhood of the mines, one of the mining districts in the Wood River country
even bearing the name of the Mot Springs district, In a mineral region solfataras, active or extinet, are nsunally
associated with ore deposits, which are commonly ascribed to their action, and it is difficult to see how the period of
solfatarie activity now drawing to a close ¢an have failed to give rise to metalliferous concéntrutions in Idaho.

On the other hand, the structure of the couniry is not incompatible with the supposition that the veing are far
older than the basalt and a concomitant of a former disturbance of the granite. Fissnres in the eartl’s ernst, once
formed, seomn never to heal, and fanlts have oceurred at the present day on surfaces upon whiel movements are
lknown to have taken place in, the Palmeozoic era, The recent upheavaly may merely have followed old lines of
wovement which iad been marked by veins long before thé present mountains rose. An indication tending to
such o view ig the fach that some veins are fanlted, though this is not the rale, while slickensides, showing relative
‘motion of the walls of the veins subsequent to the deposition of ore, are very abundant, While known mevements
of a more recent date than the ore deposits are thus shown, the extent of these wovements usually appears to be
small. Mnch the strongest evidence of older veing is furnished by ‘the placers of Boisé lnmn and the calion of
Moore’s ereek, a little below and south of the basin, There is, of course, every reason to suppose that auriferous
gravels are accumulations from the croppings of veins, They do not represent the whole material eroded from a
gountry, but only the heavier portion which the streams have been unable to carry to great distances. The gravels
of Boisé basin are estimated to cover 30 square miles to an average depth of about 12 feet, This large mass
represents not merely a very extensive erosion of the upper country, but streams of a size inconsistent with the
present rainfall of the territory. It does not follow, however, that the general character of the topography of the
conntry must have been altered by this erosion to such an extent as to obscure the relation of the strike of the
veins to the trend of the ranges. Not only were these gravels deposited when the climate was much moister, but
they date from. a time prior to some of the basalt eruptions, for in Moore’s ereel, the outles of the Boisé basiu, the
gravel, which is continuous with the main deposit, is covered by a basalt eap which can scarcely be younger than
the Snake River bed.

[u the light of the present knowledge of Lho country, it seems on the whole most probablu that the greater part
of the guartz veins of this region are of Cretaceous or possibly Tertiary age, but it is by no means unlikely that a
part of them are subsequent to the basalt, and thus ave of very recent date. Should this be established by future
investigations, it would afford a remarkable instance of the repetition of certain chemical and physical conditions
at (,mmdc able intervals in geological history.

@ As the eruptive rocks are not immediately associated with the ore deposits in any of the mines leted specimens of this lmqu,lt
were not colleeted,
b Sce note to page 6.
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A very lai'g'e portion of the mines in Idaho are within the granite district, and are sunk upon veins between
granite walls. These veius are very similar to those in the other graniftic mining distriets of” the Great Basin,
They are numerous and rich, but narrow, being seldom above 3 feet in thickness, though there are a few wide
veins, as, for example, the Atlanta, Middle Boisé distriet, Alturas county, which is from 50 to 75 feet across, The
gangue of the veins in the granite arvea is quartz, acecompanied by more or less decomposed granite as horse matter.
The ores carry both gold and silver in very varying proportions. The gold is cither free or is mechanically entangled
in pyrite, mispickel, or zincblende, while thé silver appears near the surface as chloride, mnd at lower levels as
sulphide, staphanite, tetraledrite, or as raby silver. Zineblende appears occasionally, and galena still more ravely.
In some veins gold greatly predominates, in others silver; yet the association of minerals is the same in both classes,
the relative quantities only of the two precions metals varying. There is nothing to shew that the two classes of
veing are of different origin or age; on the contrary, every gradation hetween the two extremes oceurs, and
sometimes both are represented in the same vein. On the Atlanta lode the Buffalo and Monarch mines produce
about twice as much silver as gold, while in the Yuba tunnel, more than a mile distant from the others, but on the
. 8ame lode, the value of the ore is almost wholly in gold. : .

From a geological point of view there is little to note concerning the variations of the ore deposits of the
granitic area without going into more detail than this chapter is designed to record. On the contrary, the most
striking point connected with this area is the great similarity from one end to the other of the inclosing rock and
the included deposits. As soon as the water-line is passed sunites of specimens from the various mines are ahnost
indistinguishable, except in point of richness. In prospecting Tor these veins it would be well to observe not only
the float, the character of the croppings, and the like, but also evidences of disturbance, and particularly
decomposition of the country rock, for both of these plenomena are likely, though not certain, to accompany the
presence of ore, .

The uniformity in character of the veins throughout the granite area of Idaho, in spite of a possible difference
in age and their dissimilarity to those characteristic of other formations, is highly suggestive of the nature of their
- origin, It is almost certain that the ores of veins are precipitated from solutions, and that these solutions acquire
their valuable contents either at great depths and {from unknown sources, or from the rock masses adjoining the
place of deposition. The latted supposition, which is known as the lateral secretion theory, hag Dbeen gaining
ground of late years, and it has been proved in many cases to satisfy all the known facts. Of granite in particular
Professor I'. SBandberger has shown that the mica frequently carries varions heavy metals, and he has pointed out
an exceedingly probable series of reactions by which these metals may have been concentrated in veins. In the
granite of Carson district, Owyhee county, Mr, A. Simundi has detected gold (usually amounting to at least 25
ceuts per ton), besides silver, even at long distances from any known deposit of ore. In view of Sandberger's
investigations, it is improbable that this content is due to impregnation from veins.

If it be supposed that the Idaho veing are due to metalliferouns solutions rising from great depths, it wonld be
neeessary to assume that the granite has had a chemical influence on the precipitation; for if this were due merely
to reduction of temperature and pressure, the differences between the deposits in granite and those in the other
rocks of the territory would be inexplicable. But the Idaho granite appears to be Archean, and the lower surface
of the Archaan has never been reached in any part of the world. Whatever may underlie it, it is certainly
enormously deep. - It would therefore be also necessary to assume that the granite exerted little or no precipitating
influence at great depths and pressures, but only within a certain, no doubt large, distance from the surface; for
were the precipitating action vigorous toward the lower portion of the granite the solutions would, for the most
part, be robbed of their metallic contents at o depth of miles, If this were the case, ore veins, if reached at all,
would grow richer and stronger as lower levels were attained. Tf any rule can be established in regard to the
relations between richness and depth, it is rather that veins grow less rich and strong, though strong veins,
probably as a rule, continue netalliferous to a greater depth than mining can ever be carried ; but the cases in
which veins grow better in proportion to the depth reached are certainly very exceptional.

On the other hand, so far as the facts concerning the veins in granite in Idaho are known, the supposition that
they are the result of aleaching of the granite itself, probably by heated waters, appears simple, satisfactory, and
sufficient. It would account for the difference between the veins in granite and those in other rocks by the
difference in the rocks themselves, and place the source of the ores in the neighborhood of their present position.
‘Whether any actual particle of ore originally formed a constituent of the granite on the same level or a few
hundred feet below, or even above, no one would of course venture to assert. The hypothesis is merely that the
rock in the neighborbood of theé veins hias furnished their contents.

Interesting and in part extremely important ore deposits have been discovered in the sedimentary rocks
adjoin_ing the granite area, and, indeed, on all sides of it. It has been asserted that a portion of these deposits form
a continuous wineral belt. Sobroad a statement can hardly be indorsed, but there is sufficient evidence to warrant
the assertion thah the zone of country immediately surrounding the granite is well worth prospecting with unusual

carej and that valuable smelting ores are not unlikely to be met with at almost any part of this zone at or near the
granite contact.
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The most southerly of this class of deposits -are those of the South Mountain and Flint districts, in Owylee
county, near the Oregon line. The country rock is chiefly limestone, and the ove argentiferous galena, No work was
done in these districts during the census year or for some time before, not, it is stated, on account of lack of ore, but
in consequence of financial embarrassments arising from the failure of the Bank of Oalifornia in San Francisco in
1875, To the northwest of the granite lies the Heath distriet, in which rich galena, high-grade copper orves, iron,
and lignite are reported. No description of the country rock has been published, and as the district was idle during
the census year the census examination did not include a visit to it; but the association of minerals leaves little
doubt that the area is sedimentary. In the Yankee Fork district, north of the granite, the country appears to
consist of gneiss (a) and eruptive rocks, while the ores show gold and silver, but seem to carry more copper than
in the granite distriet. The important Custer mine is in this locality, In the Bay Horse distriet slates are
accompanied both by milling and smelting ores, lead and copper being often prominent constituents, Both this
and the preceding district were visited by Mr, Williams in the depth of winter, when work on almost all the
mines was stopped, and it was inpossible to obtain entirely satisfactory suites of specimens.

The Wood River country lies southeast of the granite area. Limestone, slate, and granite are the prevailing
rocks, and argentiferouns galena (or its produets of decomposition), offen extremely rich, is the chief ore.  As is so
usnally the case with galena, the ore bodies are ivregularly distributed in limestone, but the true meaning of this
association has never been fully explained. Mr. Bmmons, in discussing the Leadville deposits, regards the galena
as precipitated by substitution for the limestone, bnt no one as yet has indicated the probable chemical reactions
involved. Milling ores also oceur in the Wood River country in the granite and slate. This region was opened up
during the census year, but has since acquired greatimportance. The geographical distribution seems to indicate that,
a relation exists betweeu these lead-bearing districts and tlre granitic arca about which they lie. It is altogetboer
probable that the ore was deposited throughout the whole region at the same time or times, and that the
differences in the character of the ore arve attributable to the different chemical and pliysical characters of the roeks.
Were the galena deposits all on one side of the granite it might well be maintained that they were wholly
independent of the gold-quartz veins in the granite, but any hypothesis whieh will account for them independentiy
in their actual distribution appears extremely artificial,

Besides the deposits which have been mentioned, there are also veins earrying preecious metals in Warren’s
vamyp, in the northern part of Idaho county. The ores from this camp are quartzose, carrying free gold and oves
of silver., The association mueh resembles that met in the mines of the great granite avea, and. the country rock
ix also reported by Mr, Wolters as granite. Gold mines also oceur at Towa bar, in the extreme custern portion of the
torritory.  Limestone and *porphyry” are said to be the accompanying rocks, Lignife has been found in various
portions of Lidaho, for example, in the valley of Boisé viver and on Reynold’s ereek, in Owyhee and Oneida counties,
ete., but no commercially valuable deposits have as yet been discovered. Sulphur oceurs in connection with hot
springs in Bear Lake county, and deposits of alkalies exist in the same portion of the ferritory. Considerable
quantities of float cinnabar have been found in Stanley basin, at the eastern extremity of Boisé county, and along
the Salmon viver between the mouth of Yankee fork and the town of Sawtooth, but not fu place. Ciunabar is usually
associated with Cretaceous rocks on the Pacific coast, and this fact might be of use in the search for the ove if the
horizons of the neighborhood Lad been identified. Tinstone has been found as-wash in the bed of the Jordan river,
Owyhee county. This is one of the few points at which tinstone has been encountered in the far west, Temeseal,
San Bernardino county, California, and Deer Lodge county, Montana, being the principal other localities.

The auriferons gravels of Idaho are of great volume and extent. Though of much less importance than those
of California, they have been more productive than those of any other state or territory except Montana, and havo
probably yielded something like thirty million dollars’ worth of gold.

Three distinet classes of aurifepous gravels may be recognized in Idaho. The bavs of the Snake river are
aunriferons, but the gold is in an extrewe state of division, and can be recovered at a profit only in exceptional
wses,  Many rich but small placers occur along the banks of the Salmon and of the other rivers of Idaho, and
were cither deposited by the present streams during freshets, or left by a comparatively slight shifting of the
channels.  Small placers have usually been found near the eroppings of gold veins, which have undoubtedly
furnished the auriferous gravel, and a large part of the veins, as in California, have been discovered by tracing
these gravels to their sourees, Most of the richest of the swmall placers have probably been worked out; at least
few new onesg of remarkable value have been discovered for many years; but enough is left to furnish oceupation
to a considerable population. The deep gravels of Boisé basin are of a different character. The basin is surrounded
except at one point by mountains, and receives no drainage from beyond its own limits; yet it is estimated to
contain some 125,000,000 cubic yards of auriferous gravel, and some of it has a depth, it is asserted, of no less than
250 feet. While there is evidence of a channel in o northeastern and sonthwestern direction, the gravels spread
over nearly the whole basin, and occur even on the gops of considerable hills, The gravels extend several miles
down Moore’s creek, the outlet of the basin, and ave here, in part, covered by a heavy basalt cap. The pay-dirt is

@ A slide of the country rock of the Charles Diekens mine shows a structure usual in highly motamorphie rocks, corvesponding to
its mieroscopical appearance, but the constitnents aro so thoroughly decomposed that little more can ho said of it,
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commonly near the bed-rock of these beds, as is usual elsewhere. Large bowlders are frequent, as are also fossil-
tree stems, which are so eharacteristic of the auriferous gravels of California. The Boisé basin deposits are not
worked out, though their yield has decreased during the last few years, owing, it is said, rather to high wages and
lack of water than to dearth of good gravel. In the earlier days of mining in Boisé basin many extremely rich bars
were found, which were undoubtedly concentrations from the older gravels by modern streams. Few, if any, of
these rich spots can have escaped the eager search which has been made for them. It would be impossible to
account for the presence of the gravels of the Boisé basin at the head of a system of drainage without a special
examination undertaken for the purpose, but it may be considered certain that a great river once flowed through the
basin and transported the gravel. Some secular or paroxysmal action, not improbably a concomitant of the basalt
eraption, must have modified the topography in such a way as to deflect this river, but the character of the changa
in the drainage is unknown. The Boisé basin gravels were probably contemporaneous with those of California ;
for the present rainfall, as has already been pointed out, is insufficient to account for them, and it is not probahle
that greatly increased precipitation can have prevailed in either of two distriets so similarly sitnated as Calitornia
and Idaho without its being shared by the other. The fossil plants also seem to be the same or extremely similar,
as ave also the relations to the basalt, ’

The following sections of gravels ave selected out of a considerable number to illustrate their occurrence.
The third of these is noteworthy as an exception to the ordinary rule that the pay-divt lies near the bed-rock.

CREPISCULLA HYDRAULIC MINE.
MOORE'S CREEX DISTRICT, BOISE COUNTY, IDAHOQ (SECTION IN NORTIL WORKINGS).

T | Brown 08l i i it eea et ara e s 2-3 fuot. L | ¢ Nome absalutely barren, but the bulk
LI | Tniform low-grade gravel of modium 8146 ... .ooeciieeiaaeiiiranornaeean.) 47 fot, Maximum, 70 feet ....... g of the gold iy thought to come from
11T | Bowlder stratum (quartz and gramite)......oo.ee cvvvimesnnennninns eeeee] 10-20 fect, J J the lowost quarter of tho banl.
IV | Bed-rook granite; hard when firet uncovered, slacking rapidly on vxposure. !

The bank shows o fine section neress the river bed 550 feet wide, which ia now left at the summit of @ low hill,  Lhis part of the claim is from 850 to 450 feet
higher than the south workings.

R, W, SPENCER’S HYDRAULIC MINE,
BOSTON, BOISE COUNTY, IDAHOQ.

I | Loam, with somo small quartz howlders ...... ...occanueus e e F 3 fuet, }Mnximum. 10 fest ; average, { Grags-root gold. Colar throughout
II { Quartz, gravel, and clay, with small bowlders not over 8 inches in dinmeter, | 3 foot. a4 feet. duposit.  Best pay on hed-rock,

. chiefly granite. I
ITY | Bed-rock; soft, decomposoed granito, |

e . !

NOBLE, LOWER & MANN HYDRAULIC MINE,
A
MOORE'S CREEE DISTRICT, BOISE COUNTY, 1DAJNO,

| N ) ) SR .| 2 foet. -
) Maximum, 80  feot; | » 3 foot fr o .
1L | Quartz, geavel, and clay .. | 248 fect, } avergo where worlk: ‘%Y{II‘)E%O; tti%ﬂ. from surfaceis the pay
IIT | Rotten bowlders of quartz and granite, 9 inches to 4 feet in dinmetor ......] 10-15 feot. ing, 15 feet. i i

IV | Bed-rock granite; very rough, hard when first uncovered, but slacking |
rapidly on oxposure. 1

1 ;

River bed 300 feet wide and 2,000 foot long on claim. The bowlder strotum, IXT, is too poor to pay for working by itself, but all has to be pipod off to obtain
grade Tor race—onae-fifth good pay and lower fonrifths low grade.

SUMMARY BY COUNTIES.

ADA goUNLY.—There is very little mining in Ada county, the principal industry being agriculture, The
oceurrence of galena not far from the granite area of the adjoining counties, however, is an interesting fact, though
no work was done in the Heath district, where it oceurs, in the census year.

ALTURAS 00UNTY.—The western portion of Alturas county, together with Boisé county, forms a great granite
distriet, chiefly drained by the Boisé river and its tributaries. The veins in this granite carry a quartz gangne, with
gold and silver ores. In some the one metal predominates, in some the other, but as a rule both are present. The
ores are free gold and auviferous pyrite, native silver, both ruby silver minerals, stephanite, freibergite, horn-silver,
and galena. The gangue minerals are quartz, pyrite, chalcopyrite, mispickel, zineblende, and a little calcite,
Molybdenite is also reported. Neaxly all the veins dip at an angle of over 450, and the wajority strike northeast
and southwest, following the trend of the monntain ranges. '

To the southeast of the granite, in the Wood River country, there are deposits in limestone of galena and its
decomposition products, accompanied by copper and iron minerals. Milling ores are said to have been found in
the slates of this region since the expiration of the census year. There are also small placer deposits on the Salmon
river and its tributaries in this county.

e
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ALTURAS.
[Nori.—Dotoringtions in parentheses are given on the authority of the sxperts.]
WALLS, G
. haracter of
Mine. Ore and gangue. e [T T m— deposit,
Foot. | Hanging.
- S - S e a mr s ; - - i e . —
BONAPARTH.
Bonaparte Consolidated...... (Gold, galena, antimony, argoentiferous sulpbarsen. | Granito. .. .oovveeeiaeienan. Gronite.coees vieann venvenonn Vein,
lde ond sulphantimonide” minerals, rincblende,
pyrite), quartz, and caleite.
HARDSCRABBLE.
Crown Point Bonanza....... (GOlA), QUEIEZ .o cineeeirtrierieraevrercrianennatann (Granite) .. .oiveevivnvinnnas {Granite). ...ovveimncerieenns Veln,
R G117+ 17 TN RRI SRR (3 L Y b rmmmeeeemeeeaaveneeaaeas P (s S B | Do.
General Grant............... Gold quarts and limonite ... ool ceallOun i [N B 1 TP Do.
Row Oplir..oooiannnninaon, 5 Gr(l)lld (lll;ﬂl'tz, pyrite, mispickel, galens, and (zine- |oo.do i ineedeenlo L Da.
i Dlends).
MIDDLE BOISE, ;
Jeasio Bonton. evennnaaaatn i Ruby silver, quartz, pyrite, ¢haleopyrite, {(srsenionl (Gl‘ﬂniﬁo) ........ creerarianay (Granity)...... . [ Vein,
and antimoninl silver ore, with auriferous pyrites).
Buffilo. e eene vavnen ceviaaan {Dark and Hght ruby silver, native silver, auriforous ... do..... Cemerrrer e RS (RN Creeareiias Da.
. pyrites, and quariz,)
Buffalo and Attanta., . ... .. (Auriferous pyrites, argentifevous - sulpharsenides .. do..... Ceereeeecaraearaes Lodo.. ceaees e emireaeas Do.
and salphantimenides, quartz, snd molybdoenite.) i . °
Last Chanes. .weeeevven oo oy Gold, avriferous pyrites, vuby silver, and quarts .. ... .. B Y L Do
Monarch...covaevinans [ Dark 1-nhy.' horn-silver, nutive silver, quartz, pyrite, .| Gronite...... .. . Do.
. and probably mispickel, (light ruby, smiterous
pyrites, free gold, und tracos of vopper).
RO eeesaaeaeieenee...| Argontite, an argentiferous sulphursonide, guarts, .do ..., e eriaareamaaaas Do.
(ruby rsiivm-, native sitver, and a littlo froe gold).
Yubn Tunnel..eaeeeeann.... (Gold), quartz, foldspay, pyrite, and mispiekel, ‘
MINERAL IILL. ‘
Idahoan....... D, Rieh avgentiferous galona. ...l | (LAMOBLONO) .. eeirmeenneae (Limestone),
* Ty Gould.oemmeivnaanennnnn. Golenn aud COPUEBIEO . ..o v v veiereneinent e eonens e eeell0 seneier vernaeeenannien.| Do ‘
| i
QUEEN'S RIVER, i
JooDaly.oooviviiiiiiiiiin, TFree gold, quartz, mispickel, and limonite....... .. 1 Granite ....... Sierver e JoGranite. o on e Vein.
Mmumoth....... fevreraneane Quartz and galenn, (native silver, fres gold, Hght | (Granite} ..ol {tiranite) ...... RSN Do.
and dark ruby silver, and auriferous pyrites). ; ;
Silver Glanee..o.eeivenn. ...| Quartz and galena, (Htl\{lhﬂllito, native silver, light |----o oot el o Da,
ruby silver, pyrite, and a little gold).
Washington......o coooevenn Quartz and galena, (freo gold and haye sulphides)... .. O PRI RO (| s e Do,
RED WARRIOR,

~ : Donnybrook Falr............ Qu{llx-tz )co]nrado. (gold, pyrito, antimoninl oves, No | (Granite).......... feveeeraas (Grapito)...... [, Voin,

: ailvor).

; Wew Yorke.ooeeeeonioniearac|oanns Da,
Wido Wesb..ooooiiiiiianiiadian., Do.
IAdent. . .oveemes e Quartz and mispickel, (gold and silver in rebellious Do.

compounds),
B 153 7 Y ... Quartz eolorado, (EolA)., +vovveiiiniiiiii e, . Do.
ROCKY BAR.
Alturas Gold Hill............ Gold, quartz, pyrite, auld mispiekel. .......ovven oL Granito. ... ..ol Granito...... cooeviiaeian Vein,
Tdalo-Vishnn ... ... S Gold, galena, quarts, pyrite, and mispiokel...._....... vaeslOL i ceedflOn e Do.
BAWTOOTI.
Coluubin .. ..ol Q,uplrw,,)pmlmbly horn-gilver and freiborgite, (ruby | (Granite) .....oovvevovneae| (Granito)ecevess womavsy-nn.| Vein,
silver),
Pilgrim........., L e Quarts and freibergite (ruby silver) . ...l Jeaawdooaii e JR T Do,
Lueky Boy. oo ooveenniaiianne Quartz and horn-silver .......... [ irennvarans R PR RPN " oaeas [ PR, P Do.

Borsti 00uNTY.—This county is, for the most part, in the granite area mentioned under Alturas county. The
veing carry chiefly gold, except in the Banner distriet, where the silver is in excess. The placer deposits of this
county have hitherto been the most important in the country outside of California, Their character and occurrence

have already been sufficiently described. )




PRECIOUS METALS.

BOISH.
[NoTr—Determinations in parentheses arce given on the authority of the experts.)

Mine.,

TANNER,

Crown Poinb.coeennvveen s

Ianamind - ceeemrvenanerenaoss
CANON ORERK.

Centenninl. ..oooooaiin

JEDOIOZOL e v vveen e viriannns &

GAMBRINUS,

Sub Roan,

GRANITE,
{zold ITill.,... iewa eraesonane

AMOORK'S CRBEK.

Crepiseulls Hydranlie. ......
Thorn Creek Hydraulie......

BHAW'S MOUNTAIN,

North Star. ... cevenveian.n.
Paymastor........
TRSTIE BT us e cciemnaaas,

|

(G old) quarts

i mispiekel, {fico sulphur),

Oro and ganguo,

A sulpharsenide of lead, probably dufroynoysite,
guartz and_ pyrite, (ruby silver, ‘horn-silver, mis-
pickel, sulphur, and copper compounds).

Quartz, (ruby silver).........

Gold, quarts eolorado. ccoaee ceioniaiiiiiii e
Gold qluxn-tz, jron and copper pyrites, and mis-
pielol,

Gold QUATEZ o e mane i icasnaacarrmem et aaaas
Quartz and pyrite, (gold)...vvoivininn.. reaiertanan.

[0 G P Y

Gold quarts ... .ooooiiinan,

Grold quaviz, gulena, coppor, pyrite, and probably

'

WALLS. \

|  Character of

o T . h deposit.
Toot Hanging.

|
Granite dinhnso......cuvvn .. Granite dike.-.....ocvueooe. Vein. .
Granite. ... iveeaeenian Graoite.....................| Da
Grandto.cov e ieenenaann. Granito....cooeviiiiniiaa., | Vein.
Grantte..coovvrrrein inniian Granite...... e 1 Do.

|

!
Granite ™ coecevivienaniaanns Granite® .............aaen. | Veain.
GITanito. e cvrcvvnannesesne-t| Granite .o ...l Vein.
Gramito... o oo iann e e aras ceeeeeaens Plaser.

(o S R, vees Do.
GIAmto. - o coverenr cmiaannn Granite....c.oovveis vaniiian
(Granite)...... [P, {Granite)

Granite. ......... ey e (62810111 1 VU

* Microscopieally oxamined,

IpAno couNty.~This county appears to contain an isolated granite area in the neighborhood of Warren’s

samp  and  Florence.

accompanied by small deposits of auriferous gravels,

IDATIO.

[NoTi.—Doterminations in paventheroes are given on theanthority of the oxports.]

The quartz veins are much the same in character as those in Boisé county, and are

Mine. ]

WARREN'S OAMD,
Various mines

Ore and gangue,

Gold, native
quarts,

WALLS.

silver, horn-silvor, sulphurvets, and | {(Slate and limestone). ! (Slate and limestone)
|

} Hanging,

Charncter of
doposit.

LeMur couNTY-—The important mining distriets of Yankee Fork, Mount Istes, and Bay Horse lie in the

southern portion of this county.
which is possibly rhyolite.

In the Yankee Fork distriet the principal rocks appear to be gneiss and an eruptive
(The workings were superficial, and the specimens were too much decomposed for

determination,) Free gold and silver minerals are accompanied by quartz, pyrite, and copper ores. In the Buy
Horse distriet the country rock is slate, and the ore consists of argentiferous galena, with copper minerals and traces
of gold in a quartz gangue.

LEMHI,
[Nork.—Detorminations in parentheses aro given on the authority of the experts.|

Mino.

Ore and gangue.

BAY IIORSE.

Ramshorn ....ooeiiiiia,,

YANKRE FORK,

Charles Dickens . ............
General Cusfor .o..ooveaon..

Toknown..ooooireoeiiniiaas

WALLB,

Hanging.

(Argentiferous galenn, gray copper, a little chloride
and bromide of silver, copper cxu‘bonutes, traces of
gold, hematite and quartz.)

Iron and eopper pyrites and mclfx.cunite, (gold)...vaa.
Quartz, pyrite, and preuably stephanite, (argentite).

Bame as General Caster. ..ol iann ..

(Slate) vovremivnncnenciiannn.

Character of
(leposit.

[0 )

Mutumorphic*............. | Metamorphic*._.__........
Indeterminably decomposed | Same as foot wallcouooo. ...
yellow porphyry (loeally
called rhyolite),
R ¢ 1 S ceellon

Vein,

Veoin.
Do.

* Microgeopically examined.

i
i
i
;
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Owvupn county.~The mining distriets of Owylee county lie about Silver City and Wagontown, on the
Jordan river. This region iy separated from the grauvite region of Altaras and Boisdé counties Ly the Quaternary
plaing of Ada county, but it is extremely probable that the granite of Silver City is a portion of the larger mass
to the north. To the southwest of Silver City the surface is oceupied by quartz-porphyry overlying metamorphie
roeks in part, and both porphyry and granite are intersected by dikes of basalt. The ores are similar to those of
the northern granitic area: gold, silver, freibergite, and sulphurets in a quartz gangne.  The veins follow the geueral
trend of the mountains to the northwest and dip at high angles.  As usual, small placers accompany the gold veins.

In the South Mountain district, near the Oregon line, galena occurs in limestone, Coal has been found, but
only in insigoificant quantities, Tinstone has been identified as float in the Jordaun rives.

OWYHEE,

| Norp.~Doterminations in paventhoses are given on tho anthority of the exports.]

: WALLS.
Mine. | Oro and gangue, : S : et en e o eovne i Cll:llsg:]:?g of
Toot ' Hanging,
- — | S —
CARBON, |
Blavk Jack cov cvvenveen onnn Quartz, and probably argentite, (gold and horn-sitver) | Metamorphic =~....... «e.| Quartz porphyry*. ... .1 Vein,
Clearbrook ... ..oovooieenns Quartzs horn-silver, and probably argendite, (gold, | Muscovite granite Museovite granito .......... Da.
enle-spar, coppor staing), i

Empite . oo (Irvoe gold aud srgentiforous sulplurews, quarts) ... ... (Granite) .....o..ooienn C@ranite) oo e : s,
Florida I oo vveieniiennn (rold, quartz, limonito, i
Tdlowill ooooninviieiinnan Quartz, home-silver, (somo gold) ool Lol (Muscovito granito)” ..., (Muscovite granite)* ... ..., ’ Vein.
Owyhes .. (I'reo gold and argentiferous sulphurets, quartz) ..... ceedo oo B [ Do,
T OLOS . e e e ean cnernieann Fincly divided sulphurets not detorminable, quarts .| Granite...o.veoviiiiinnan. Grazmito . coovneens vmreieaas ‘ Do.
Ruthe .o v, Probably avgentite, QUariz ... ceeoiiiaiiinieniian ..| Granite of somewhat gnels- | Granite of somewhat gnels- i Do,

. i soid sfruefurs, - soid ptruetnre, ;
War Eagle..ooenoeninnns 1 (Iree gold aad argentiferons sulphurets, quartz).. ... | (Granite) oooev e | (Granite) oo Do.

WAGONTOWN, . “ .
THOMUreR «oeeneinn vannenn, Gl quartz, and Jimoenito...coiiii i F{POPPIYEY) +eeercnaneiinaend (Porphyry) ooene el | Vein.
Last Chaneo ...l i CGrald, guurtz, and Hmonjte ..o ey i Quartz-pophyry............ Quartzpoyphyry ...... ... Do.
Mageio covviiniiiiene i Shmilar to Tyremont and on same vein, nob speeifieally - (Quariz-porphyry) ........ (Quavtz-porphyry) ... ... Do,
i determinable, quaris, |

Oldo ...... .| Avgentite, quartz, (gold, pyrite, and antimony)....... ‘ {POTpLYry) coemeeeeiinnas (Porphyry) ...oivnnns eeaeas Da.
Tromont . ! Stephanite, quartz, and kaolin....cooiveveenaann. i (Quartz.porphyry)... (Quartz-porphyry) ..... ..., Do.
Woebfuob..... l Quartz, (rold, low grade) ....cooceniiirneiennnan, ; (Porphyry) «cvenenns, (PorphyTy) conevnneniaanann, ]’Jn.‘

* Mioroscopically oxnmined.

OTHER COUNTIES.

In Oneida county gold quartz veins and placers are worked at Qariboo and Iowa Bar, and along the course of
the Suake river in this and Cassia connties gold washings are conduncted on a small scale.

The northern countics of Kootenal, Nez Percé, Shoshone, and Washington contain gold quartz veins and
placers, which are not, however, worked to any congiderable extent, and the conditions of their oceurrence are not
known. ) ' ’

" Salt and sulphur are ebtained in Bear Lalke county.
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