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(maPTER 11 —GEBOLOGICAL SKETCH OF THE ROOKY MOUNTAIN DIVISION.

By 8. IF. BMMONS.

In the following pages the writer has endeavored to present a brief outline of the geological structure of the
states and territories of this division as far as it bears on the ore deposits of the region, the geological occurrences
of the ore deposits themselves, and their mineralogical composition as far as it has been possible to determine them.
Such o sketeh ab the present time must, from the natore of things, be extremely unequal, and, at its best, very

incomplete; but it hay seemed best to give it in this incomplete form, even if it merely serves to show the gaps

in our knowledge and to encourage others to fill them up. The importance of the geological relations of mineral
deposibs has been hitherto very much underestimated, ¢chiefly for the reason that so few competent men have given
attention to their study. For this reason geological literature contains but little trustworthy information on this
subject. . :

The material here presented has been in part compiled from data and specimens gathered by census experts,
and in part from reports of government sulveys, from reports by individual geologists upon mining districts,
unfortunately too few in nmmber, and from the personal observations of the writer in portions of Wyoming and
Colorado. There was difficulty in obtaining men who had at the same time o knowledge of ficld geology and a
practical acquaintance with mines, and the limited time at the disposal of those to whotn the work was intrnsted
rendered it practically impossible to visit every wining distriet. Of the specimens of ore, gangue, and country
rock whieh it was intended should be obtained from each mine a large proportion were in o too far advanced
staze of decomposition for satisfactory determination. In nany cases no specimens accompanied the schedules.
Heuce the tables of mines, country rocks, and ores which accompany the following sections are incomplete in
many important instances; but it has not been thought advisable for that reason to refrain from publishing them,
even in their imperfect condition, since they contain many data useful to mining engineers, and will serve as a
skeleton which may hereaffer be more completely clothed ns additional material is obtained. In cases where no
specimens were at hand it is indicated in the table, the information given being on the authority eithér of the
experts themselves or of some person connected with the mine. At the end of another decade it is hoped that our
Lknowledge of these important wmining regions will be suel as to render it possible to pregent the information whieh is
Lere outlined in a compuratively complete form, .

The maps which accompany these sketches are intended as o gnide to the reader unacquainted with the
geography of the country, and will serve to show those who are already somewhat familiar with it the connty
divisions, which have been followed in the treatment of each section. An attempt has also been made, in o very
general way, to indicate by colored dots the relative distribution among actually producing mines of ores in which

gold or silver predominate. These are given, as well as the rest of the material, rather as a sketch than as a finished .

and neeurate delineation.

»

GEOLOGICAL SKETCH OF COLORADO.

the state of Colorado, which is included between the 37th and 41st degrees of north latitude and the 25th and 324
degrees of longitude west from Washington, has an area of 103,645 square miles. This area may be divided into
three meridional belts: o plain belt, comprising a little over one-third of the eastern portion of the state; a
mountain belt, lying next west of the former, and covering also about one-third of the state; and a narrower belt
on the west, which is largely a mesa country, and belongs to the so-called Colorado platean region.

According to the classification of Lientenant Wheecler’s maps, only about one-fifteenth of the whole surface is
arable land, but at the time this classification was made probably only the alluvial bottom lands of the larger
streams were assumed to he available for agrienltural purposes.  This restriction may hold good for the mesa région,
but with the late rapid inercase in the population of the state increasing areas of plain country to the east of the
mountains have been brought under cultivation by means of irrigating ditches, and the results obtained have shown
that the soil is exceptionally favorable to agriculture, the extent to which it can Dbe profitably carried on being
probably limited only by the feasibility of irrigation. A large portion of the plain country is covered by a porous,
erumbling, homogeneous soil, filling irregularities of the rock surface Lenecath to depths of from 5 to 20 or more
feet, whose external appearance strongly resembles that of the famous loess which has proved the source of
fertility of many important agrienltural regions in the world.

As yeb no systematic studies have been made of the geology of the plain country, and the actual extent and
charneter of this deposit is not definitely known, It seems probable, however, that it may at least be analogous
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to the loess which has been proved to exist farther east, in Nebraska and Kansas. An analysis of this soil,
talen from the neighborhood of Golden, close to the foot-hills of the mountains, made in the lahoratory of the United
States geological survey at Denver, gave the following results:
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The lime and magnesia in this soil are in considerably smaller proportions than in m'dimu'y loess soils, but at
least 50 per cent. of the material may be supposed to be free quartz. It may be assumed, therefore, that at a greater
distance from the mountains the proportion of silica will be smaller, and the more soluble and easily transportable
salts greater.  The same soil about 10 miles to the east of Denver, or 20 miles from the foot of the mountains,
vielded .5 per cent. of lime and 0.8 per cent. of magnesia in a soluble form, probably as carbonate.

The climate of Colorado is essentinlly a dry one, though less so than that of New Moxico. 1n summer there
are often showers, bat they are too uncertain to be depended on for agricaltural purposes,

ARTESIAN WELLS.—The extent to which agricultire may be carried on is therefore dependent mainly upon the
amount of water whichisavailable for purposes of irrigation. Thevarions streams which emerge from the mountains
yield @ sufficient supply for a comparatively narrow belt along the foot-hills, but, owing te the rapid evaporation
which takes place in this dry climate, they cannot be counted on for irvigating the landsg at any great distance to
the castward.

Artesian wells have been suggested as another source of supply, and government aid has been called in fo
make practical experiments, with a view to determining whether these wells will yield water insufficient amount for
purposes of irvigation. The water supply of artesian wells is supposed to follow the laws of hydrostatic pressare;
that is, where the surface water, penetrating the earth from the surface, reaches an impermeable stratum, it follows
the inclination of that stratum as an underground stream, I, then, this stratam be veached by an artesian boring
at a point where the surface of the ground is sufliciently below the outerop of that stratum, the water, seeking its
original level, will flow out through this boring to the surface. The structural conditions on the great plaing are
theoretically favorable for obtaining flowing wells,  The sedimentary formations which underlie them are upturned
at their western edge against the foot-hills of the mountaing, and are thus aceessible to the waters which drain their
surface. The surface of the plains slopes regularly to the eastward, althongh at a very gentle angle; so that to
obtain the required difforence of level it will be necessary to go some distance from the mountains, as it is found in
practice that the water from artesian wells does not strietly fulfill the condition of finding its own level, but that a
certain portion of the ditference of elevation is lost probably by friction and the want of a perfectly free underground
circulation. Of the sedimentary formations the Tertiary beds lie Trorizontal and are not upturned, and these, owing
to their porous character, probably would not darry the required supply of water. 1t is advisable, therefore, to avoid
sinking the wells where these still exist, and fortunately their present area is probably limited.  Of the Mesozoic
beds, (he upper formations (the Cretaceons) are largely composed of sandstones, which are also porous and more or
less permaeable to water. They contain also, it is true, beds of c¢lay, but it cannot be certainly stated that these
clay beds are continuons over any great aveas. It is questionable, therefore, if the Cretaceous formation will yield
a large supply of water, except: locally, as near Denver, where & synelinal basgiu is formed by «a slight fold in the
strata to the east of it. In the Jura, below the Cretaceons, the ¢onditions seem more favorable, as they contain
a considerable amount of clay and a comparatively persistent limestone bed. The Trias is a formation largely

“of sandstones, and therefore not favorable, and it is only when the Carboniferous is reached, which is made up of
compact and evenly-bedded limestone, that wo come to strata which are beyond doubt capable of carrying the
required supply of water. The thickness of these different formations has not yot been accurately determined ; but
it may Do assumed at the foot-hills that the Oretaceous beds are at least 3,000 feet in thickness, and the Jura and
Trias 2,000 more, Tt will be seen, therefore, that it may require o boring 5,000 feet in. depth to give a permanent
and consgiderable flow of water. On the other haud, there ave good grounds for supposing that the thicknesses of the
ditferent formations decrease to the eastward, and this supposition has been in part confirmed by actual observation
along o line near the southern border of the state. It is probable, therefore, that at a sufficient distance to the
sastward the thickness of the beds overlying the Cretaceous formation will be very much less than the figures above
given. In the present state of our knowledge these are largely matters of conjecture, and it is only by the actnal
experiment of boring wells that the thickness and water-bearing properties of the different formations can be
determined, Tt is evident, however, from what has been said, that these experimental wells should be sunk near
the eastern border of the state, and at points where the greatest thickness of the apper beds is likely to huve
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been removed, bringing the deep-seated water-carrying bed, therefore, nearest the present surfaces. To determine
these points with aceuracy, however, would require an aceurate nnd systematic topographical and geological survey,
which has not yet been made, and the choice of the right location must be largely a matter of chance. It seems
probable, therefore, that with its exceptionally favorable eonditions of climate and a soil of this character the
agricultural resources of Colorado are yet but partially developed. ‘

CoAL.—Its industrial possibilities, if gauged by its natural resources in coal, the indispensable Dasis of almost
every midustrial enterprise, are almost unlimited, not less than two-thirds of the area of the state being underlaid by
the coal formation.. While over a great portion of this arew it may lie too deep for profitable extraction, and while
coal beds are by no means necessarily continunons in any particular formation over very large areas, yet the geological
conditions are such that o relatively large proportion of this formation is brought to the surface and rendered
available for practical working, especially along the borders of the mountain belt, Along the eastern front coal
mines are already opened and working at intervals from the northern to the southern boundary of the state.
Mines are also worked in the South park, in the center of the mountain belt, and in Gunnison and La Plata
counties, on the western slope, while the developments in many other localities are only awaiting railroad
communication and an industrial demand,

MovuwirAlN BELT.—The precious-metal production of the state is derived mainly from the mountain belt, as
might have been assumed on a priori geological grounds, reasoning from which none would e looked for in the
plain country; nor wounld much be expected from the mesa region, except where eruptive rocks have protruded
through the sedimentary strata and formed such isolated mountain groups as the Sierra la Sal, Sierra Abajo,
Sierra el Late, and others. The topography of the mountain region and the platean country on its west, as well

-a8 its general geological structure, is pictured on the maps of the Hayden survey, of which the extreme northern

strip is taken from those of the Fortieth Parallel. The most important group of rocks there represented, and
intimately connected with ore deposition, viz, those of Mesozoic or Secondary age, have either entirely escaped
recognition or have been classed indiseriminately as belonging either to the voleanic rocks or to granites.

The mountain belt of Colorado, which in this latitude is generally known as the Rocky mountains, to distinguish
it from the other principal Cordilleran systems to the westward, the Wahsateh and the Sierra Nevada, has, taken as
o whole, a due north and south trend. When examined in detail, however, it is found to be made up of a number of
wore or less regalar chains or ridges having a general trend to the west of north, standing en cchelon or with their
ends overlapping each other, with mountain valleys of greater or less extent between them, as the result of which
structure the mountains in general seem to be divided up into two chains, with large included vallays which have
received the name of “parks”. The general name of Colorado, or Front, range has been given to the eastern of
these divisions, and that of Park range to the western, The North, Middle, and South parks and the San Luis
valley are the larger of the included valleys, the three former, with the smaller Wet Mountain valley to the south,
being really a portion of the same continnous line of depression, while the valley of the Upper Arkansas stands
in the same relation to the San Luis valley, The eastern front of this range presents a comparatively regular novth
and south line, broken here and there by bay-like valleys, running up into the mountains in a northwesterly direction
and following the prevailing trend of the echelon ridges, The mostimportant of these are the Manitou and Huerfano
parks and that which extends up Oil ereek from Cafion Oity. These in earlier geological times were actnal b‘m
in the seas in which the Palmozoic and Mesozoic rocks were deposited, while the parks were partially inclosed
arms of those seas. '

The western front of the mountains is, however, much more irregular, and is broken Ly branching mountain
groups extending out, also with o general northwest trend, into the mesa country of the Colorado platean. The
principal of these outlying mountain groups, commencing on the north, are the Elk Head mountains, the White
River platean, the Kik mountains, and the San Juan mountains, in all of which, as will be seen later, there is a very
great development of ernptive roclks. . ‘

GroLoeY.—The geological history of this mountain region is, brieﬁy and in its most general outlines, as follows:
At the close of the Archean era, or in the Cambrian ocean, a'large area, covering mostof what is now the Colorado
range, formed a large rocky island, with a number of minor islands lying to the westward, the most important of which
was that which now forms the Sawateh, from which it was more or less completely separated by the waters occupying
the present depressions of the North, South, and Middle parks. During the whole of the Paleozoic and Mesozoic eras
& continuous sedimentation went on in the seas surrounding these islands of material derived from their abrasion.
The geological record, as fépr a8'it has been studied ab the present day, gives evidence of no great disturbance during
this long period, although it is probable that local elevation and subsidence might have taken place ; and there is
some evidence to show a general subsidence of the whole area, which gave a somewhat larger field of deposition to
the later sediments of these periods. Toward the close of the Oretaceous period, at the time of the formation of the
coal beds, the seas became shallower, owing to a general elevation of land, and considerable portions of the outlying
ureas were partially inclosed. During this time, and possibly earlier, immense masses of eruptive rock were forced up
through the already deposited sediments which were still beneath the water. Unlike the lava flows of modern
dlays, however, these molten masses were not, as a rule, spread on the surface of the rocks, but congealed before
1hey reached it, either in large masses, in (ikes, or in sheets spread out between the beds. It is impossible to say
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how long before the elose of the Cretaceous period the eruption of these Secondary igneous rocks commenced, but
it is known that in certain localities it must have continued nearly to the close of the period. At some time after
the close of the Cretaceous period a general dynamic movement took place in the Roclky mountains, by whicl the
existing mountain ranges or islands were crushed together, broken, and elevated, and considerable arcas of the
adjoining sea-bed were lifted above its surface. In the general coutinental elevation which followed fresh-water
Iakes or inclosed seas were formed, in which, by the degradation of the newly-made land arcas, considerable
sediments were deposited, The ou(hnes of thesc Tertiary seas, owing to the nature of the deposits made in them,
which were easily evoded and earried away by subsequent atmospheric agencies, cannot be yet definitely determined.
It can only be said that their area and location were frequently changed, and that during the Textiary era, and
subsequent to it, eruptions of igneous rock oceurred, generally following the lines of earlier -ernptions, but, unlike
those, spreading out oun the actual snrface of the land, and in some cases bencath the sea. While the general
form of the mountain area, as has been shown, was determined in the very earliest geological times, it is only
since the Tertiary era, and in a great measure by erosion subsequent to the Glacial period, that the present
sculpturing of the mountain forms and carving of the valleys have taken place. At what period during this history
the different mineral deposits of Colorado were formed it is as yet impossible to say with 'any degree of definiteness.
The gold deposits of Gilpin county in the Archman may, like those of the Black hills of Dakota, be of pre-
Cambrianage. Tt is probable, however, that some of these at least, and the silver deposits in the adjoining counties
of Clear Creek and Boulder, were subsequent to the intrusion of the porphyries, which are presnmably of later date.
The silver deposits of Leadvlllo are known to have been formed subsequent to the Carboniferons and previous to the
dynamic movement at the close of the Cretaceous. Some of the silver deposits of Gunnison, on the other hand,
must have been later than the Cretaceous, while thoqe of Custer county and the San Juan region are in part at
least presumably of post-Tertinry age. “

Onres,—The oves of Colorado present an almost infinite \"u'mtv of mineralogical composition, so that it is difficult
to formulate any general laws with regard to their distribution or manner of oceurrvence. Of the actual precious-
metal production of the state, by far the largest portion is derived frow pyrites and galena and their decomposition
produets.  The telluride ores of Boulder county and the auriferous pyrites of Gilpin county, with a few individnal
deposits in the southern portion of the state, constitute the source from which its gold is derived. With these
exceptions its mineral deposits may be considered as essentially silver-bearing. The principal source of silver, as
has alrbady been stated, is argentiferous galena and its decomposition prodoets, while argentiferous gray copper,
or freibergite, is next to this the most important silver-bearing mineral. The sulphides of silver also occur, and
in some cases bismuth is found in sufficient quantity to constitute an ore. As yet, so far as known, no copper is
extracted from the ores of the state, except as an adjunet in the reduction of silver-bearing copper ores. Placer

deposits are generally confined to the valley bottoms among high mountain ridges, and while they are locally of

considerable value and importance, and were the original attraction which brought the mining community to the state,
their present yield forms a very inconsiderable proportion of its precious-metal production. Prior to the discovery of
the silver ores of Lieadville mining in the state was principally contined to approximately vertical veins either in the
Archiean rocks of the Front range or the ernptive rocks of the San Juan region; but since the limestone deposits of
the Mosquito range have proved so exceptionally rich the attention of prospecters has been more and more turned
to the ores which occur in sedimentary rocks, and many new districts have been discovered, but none to rival that
of Leadville.
) Asregards geological distribution, gold is found in the Archman and in the eruptive rocks of the Secondary age.
In the sedimentary formations it is comparatively raregin limestone beds, but is not infrequent in siliceous beds.
" Silver is also found in the Archaan and in the Secondary eruptive rocks. In the sedimentary beds, on the other
‘hand, it is more common in the limestones, although it is not exclusively confined to them. By far the greater
portion of this metal produced in the state is dervived from the limestones of the Pal@ozoic formations.

The most important generalization to be made with regard to the distribntion of ore deposits is one that has
been already noted in other countries, viz, that the largest and most important ore deposits are found where igneous
rocks are most abundant. The experience of the writer leads him to further modify this by saying that if is the
eruptive rocks of earlier age than the Tertiary volcanies with which valuable ore deposits are generally associated.

The mineral wealth of the state is by no means confined to the precions metals. Its coal beds are widespread,
and ¢ontain both bituminous and anthraeite coals. Gypsum beds are of frequent ocenrrence in the Triassic and
Upper Carboniferous formations, and salt springs are not infrequent, and probably derive their supply from the same
horizon. The Dakota group of the Cretaceous on the eastern foot-hills carries beds of most remarkably pure fire-
clay. Execellent building-stone is gquarried from the Archsean, which fornishes red granite; from the Mesozoic
formations, which furnish white and red smdstones and valuable flags; and from the tufaceons rhyolite-lava beds
of the plains. '
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BASTERN COUNTILES.

Weld, Arapahoe, Elbert, and Bent counties, and the eastern portion of Las Animas, lic entirely in the plain
region east of the mountains. Their surface is covered to a depth of from 10 to 20 feet by w light, porous, almost
loess-lile soil, which is admirably adapted to agriculture wherever it is possible to bring water for purposes of
irrigation. Where this is not possible, the natural grasses are most valuable for the raising of stock. No metallic
minerals are to be looked for in this region, but it is underlaid by the rocks of the coal formation, which must eontain
extensive and valuable beds of this mineral, whose development is only dependent on the market demands and the
depth below the surface at which it occurs.

LARIMLR COUNRTY

This connty includes the northern end of the Colorado range in (Jolorado, and, although mostly a mountain
district, has as yet developed no considerable mineral wealth. One reason of this may be found in the fact thet
the range is here mainly made up of Archoan granite—a coarse, red, erumbling rock, which is characteristically
developed at Sherman, on the Union Pacific railroad, and which has in this state thus far proved barren of
metallic minerals. A further reason may befound in the comparatively limited development of Secondary eruptive
rocks, which, so far as known, oceur only in the western limits of the country bordering on the North park, at the
lead of Grand river. Miunes have already been discovered near the western boundary of the countv, at the
head of Laramie river, in the Medicine Bow range.

GRAND COUNTY.

This county includes the North and Middle parks, whose surface is mainly covered by Mesozoic rocks, and
are separated by a cross-range of eruptive porphyry and volcanies. In the Archean mountains which inclose tha
county, and still wore in the eruptive range which divides the two parks, the geological conditions are favorable
for the formation of valuable deposits of minerals. As yet, however, owing to the difficulty of access and want of
railroad connection, no important mines have been developed, and data from the few mining districts that exist
within the eounty are entirely wanting. The coal-bearing formations originally covered the g,reater part of both
pa,rk areas, but these have been removed in part by erosion.

ROUTT COUNTY.

This ¢ounty, which extends from Grand county west to the Utah line, comprises the valleys of the Yampa and
of the Little Snalke rivers, which are underlaid by coul rocks, whose deposits come to the surface along the horders,
"but in the centers are too deeply buried beneath the overlying Tertiary Dbeds to Le practically available.
These deposits, as elsewhere, afford no promise of metallic minerals, In the bordering mountains the only known
mineral developments are the placer mines of Hahn's Peak district, which are found in the angle between the
Arclean uplift of the Park range and the voleanic group of the Elk Head mountains. These placer deposits are
evidently derived from the disintegration of Archmean rocks, and lhave yielded a small but constant return for
many years past. Near the junction of the Blk river with the Yampa is an extremely interesting group of mineral
springs carrying sulphur and free carbonic acid, known as the Sseamboat springs. The coal-bearing Cretaceous
formations oceupy the valley of the Yampa river and a great part of the ridge which divides it from the White
river on the south, TFavorably situated onterops are nbuu#ant, and only await the advent of railroads to become of
practieal value.

BOULDER COUNTY.

TorotrArPHICAL—The mines of Boulder county are situated on the eastern slope of the Colorado or Front
range, not far from the town of Boulder, which lies at the mouth of Boulder cafion where it debouches on the plaius.
The district containing the mines extends about 13 miles in a north and south direction,and from 4 to 10 miles from
east to west.

The country is drained by a number of creeks, which cut deep cafions between the mountain spurs. These ¢ are,
commenciug on the north, the south branches of Saint Vrain creek, then James (popularly Jim) and Left-hand -
creeks, which joiu a little below Jamestown and flow out on the plains, as Left-hand creek, into the Saint Vrain at
Longmont; next the various forks of Boulder ereck (Four-mile, North Boulder, and Middle Boulder), which flow
past the town of Boulder in a single stream, and also are tributary to Saint Vrain ereek.

The town of Boulder is connected by the Colorado Central railroad with Denver on the south and Cheyenne
oun the north, and by the Boulder Valley railroad with the Denver Pacific railroad. A narrow- -gauge railroad is
also plo_}ected from Denver to run up into the mountains via Boulder. There are a number of small mining districts
in this region whose limits were not definitely ascertained, but they are not in themselves important, except for
purposes of description. The mines on the Saint Viain ave generally included in the Saint Vrain district. On
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James creek is the Central district. South of Left hand creek is the Gold Hill district, with the Sunshine distriet
nearer the foot-hills, and at the head of this ereelk is the Ward district. Still south of this, between Four-mile creek
and North Boulder, is the Sugar-loaf district, and south of Boulder creek Magnolia district, while at the head of
Middle Boulder creek is Caribou or Grand Tsland distriet.

GrorocroaL.—The general geological structure’ of the district is simple and typical of the mining distriets
on the castern slope of the Colorado range. Along the foot-hills immediately adjoining the plains is a series of
so-called bog-backed ridges, formed by upturned Mesozoic strata resting on the Archaean core of the range. These
upturned sedimentary beds form o fringing belt, of a width varying with their angle of dip, along the entire extent of
the eastern foot-hills, Just south of Boulder the'r angle is almost vertical, and they form a promiuent peak, rising
to an elevation of over 8,000 feet, or 3,000 fees above the plains. The upper member of the sedimentary series,
the Laramie or Lignitic group, contains valuable coal deposits, whose outerops, by erosion at Boulder, have been.
moved out some distance on the plains. Besides coal, these beds furnish admirable building-stone uud flagging,
and also fire-elay and lime. Of metallic minerals, howcvcr they have as yet proved barren. The Archaan rocks
immediately adjoining the plains have gencrally been fouud to eontain but few valuable minerals, and it is not
until the range has been penetrated for a distance of several miles that prominent deposits appear.

In Boulder county the mines are found within 2 miles of the plains, The Archsean rocks of the Boulder distriet.
consist mainly of gneiss, intersected by veins of pegmatite (or coarse-grained secondary granite) varying in width
from a few inches to 40 or 50 feet. In addition to these there are later eruptive rocks of Secondary age, oceurring
either in dikes or massive b()dl(‘b, of whose extent and character only imperfect data are obtainable. The

prevailing gneiss of the region is of a type of rock not uncommon in other mining regions; and for purposes of

deseription the name ¢ granite-gneiss” has been adopted for this, for the reason that it is largely a assive rock,
in which the bedding is either indistines or not at all visible. At times this gneiss is coarsely erystalline, at others.
fine-grained, in which case the proportions of hornblende and biotite are velatively greater and the rock assmnes a
darker eolor. Quartzis always prominent in it. Inthe coarse rock two feldspars are visible,an orthoclase feldspar,
generally of a delicate pink tinge, and a white opaque feldspar, which is triclinie, and frequently shows the
characteristic strintion on the basal cleavage faces.  In a specimen from the eastern base of Sugar-loaf, examined
microscopically, plagioclase feldspar is largely predominant, and is of two varieties, one probably nlwoc ase, thoe
other labradorite. Magnetite, apatite, and pale zircons are sparingly present. This granite-gneiss generally iorms
rounded hills with extensive débris slopes, and presents but few prominent or angular ontedops.

The pegmatite veins, or gangues, as they are loeally called, are mostly composed of white feldspar and quartz.

arts of them ave coarsely granular and contain some mica, others arelike a fine-grained granite, and in still others
these two textures are found bearing irregularrelations to each other. Sometimes they are notmore than o finger thicl,
cerossing the rock in every direction without infersecting each other, and sometimes they consist entirely of quarta.
Two of these veins have strongly marked characteristics, and have been traced for a number of miles through the
distriet, The first, the Maxwell gangne, runs a little cast of north from Four- mile ereek to Left-hand creelk ,erossing,
. the road to Sunshine, two miles from Boulder, and is said to carry pyrites and some tellurides. Thelloomcr gangue,,
which is supposed to form the western limit of the telluride belt, is about 30 feet in width, and,runs through G old HilL
in a direction east of north, A specimen examined in this belt is like fine- -grained granite in appearance, thougle
consisting chiefly of quartz and feldspar, with black metallic particles macroscopically visible. The microseope:
shiows only quartz, orthoclase, microcline, the remnants of biotite and titanite, and apatite in small prisms. The
quartz containg fluid inclusions and hair-like microlites of rutile. This carries silver ore and gray copper. Tho
telluride belt includes the Magnolia, Sugar-loaf, Gold Hill, and part of the Central districts. In this belt eraptive
rocks are very rare, bub the peglmtlte veins are extremely common. West of this region are enormouns masses of
eruptive rock, and tellurides are not found.

In the Caribou district are rich silver ores carrying from 30 to 1,500 ounces of silver to the ton, and in the
Ward distriet veins carrying free gold, with iron and copper pyrites, which have a general direction east and west,
while the others are more nearly north and south.

Of eruptive rocks, that which forms the Sugar-loaf, & conical hill between Four-mile and Boulder creeks, is a fine-
grained porphymtlc rock of grayish color, showing in the hand specithen small white feldspars, biotite ,hornblende,
and t1tam1te, the latter, of ayellow color, bemg quite frequent. Under the microscope the rock shows some angite and
a crystalline groundmass containing a little quartz, but it is made up chiefly of feldspar, in-rounded particles, not
gufficiently well defined for their determination. A somewhat similar rock oceurs on the north bank of Four-mile
creek, which is more markedly porphyritic, its constituents being larger, and the large feldspar predominantly
orthoclase. This rock is evidently a massive eruption of very considerable extent, as it apparently forms a much
larger hill west of the Sugar-loaf and large outerops up the worth braneh of Four-mile creek, nearer to the Ward
district. In the saddle immediately east of the Sugar-loaf is a small dike of diabase, and about half a mile east is a
larger one of the same rock, the former a dense black rock, in whieh only small plagioclase crystals can be
distingnished, the other a granular mixture of augite, feldspar, and ore particles. Both are free¢ from olivine.
The former has a little globulitic glassy base, while the latter is entirely crystalline. '

vor 18——>b



66 PRECIOUS METALS.

At Jamestown '(also known ag Jimtown) occurs a normal quartz-diorite of rather light color, although it eontaing
considerable hornblende. Titanite is also abundant in this roclk, and it forms a dike, running east and west, almost;
in the street of the town., The cliffs, over 500 feet in height near Jamestown, ave formed of' quartz-porphyry of a
white color, which is partly due to alteration and partly to the absence of basic minerals. Itis composed of pale
flesh-colored orthoclase, sometimes having crystals one inch in diameter, with quartz, which jis not particularly
prominent, and occasionally a bleached mica. The ground-mass is micro-crystalline, and consists almost wholly of
quartz, with a few small erystals of orthoclase and plagioclase feldspar. By its appearance it should be an older
rock than any of the others. It contains 67 per eent. of silica, and by assay no gold.

A dike is found in the Ward district which contains pyrites, and is supposed to be a continuation of one of

those in the Sungar-loaf district; but as no specimens were obtained, its determination could not be made. Still
another dike, called the Black Eagle, south of SBugar-loaf, is said to hzwe been traced 16 miles in an east and west
direction.

Mings.—The mines of Boulder county are chiefly noted for the occurrence of tellumdu minerals, next to the
native metals the richest and rarest ores that oceur in nature. - ‘

The telluride belt occupies the eastern partiof the district, extending te within a short distance of the sedimentary
beds on the east. Its western limit may be roughly defined by a line running from Jamestown west of Gold Hill and
throngh the Sugarloaf. It comprises, as already stated, the Magnolia, Sagar-loaf, Central, and Sunshine distriets.
West of these it is said that no tellurides have been found. Im Caribou distxict, where the earliest discovery was
made in 1869770, the ores ave mainly argentiferous galena, and are geverally quite rich, Inthe Ward ﬂistriet, at the
head of Left-hand creek, the ores are largely pyritiferous, and contain, where decomposed, free gold, but are generally
diffienlt of reduction. In the Saint Vrain, on the otherhand, where comparatively smnall developments have been
made, there are large veins rich in copper, but econtain little silver.

The distriet as a whole is characterized by exceptionally rich ores, in spite of which development has been very
drregular and production uncertain, This is due in large part probably to the somewhat irregular manner of
-oceurrence of the ores. The veins, which are popularly regarded as true fissure veins, and generally stand at a
‘steep angle, ave often of great width, but the rich ore, on the other hand, is concentrated in thin streaks and not very
continuous bodiés. If we confine the term true fissure vein to its narrowest limits, and apply it only to that form of
vein which was once evidently a strong, deep-seated, open fissure that has been filled in by vein matter and ore
‘é['owlgn and distinet from the country rock, there are probably no true fissure veins in this distriet. As far as
known, the vein material is almost without exception an alteration of the country rock, which is impregnated with
rich mineral. This impregnation has takén place either along the eontact of a porphyry bedy with the country rock
or in a pre-existing vein of pegmatite, or again along some fanlt or jointing plane in the conntry reck itself which
has been favorable to the concentration and precipitation of metallic minerals from their solutions. The direction
of the veins is in general between northeast and northwest, but in Ward distriet an east and west direction seems

. to prevail, Their plane, as already stated, stands at a high angle, approaching the vertical.

Placers have been worked at various points in the narrow valleys which intersect the districts. Though rieh,
their superficial extent cannot be great, and no data have been gathered in regard to them.

MINERALS.—No exhaustive mineralogical study has yet beén made of this interesting region. Among such

rare deposits the temptation to discover new species is great, and it is necessary to aceept with caution the statements
‘as to their ocecurrence. In the list below the attempt has been made to give as complete as possible an enumeration
of the unusual minerals occrring here under the following categories: I. Tellurides—a. Old species proved to
occur, and cited by btfmdard works on mineralogy; b, New species recognized by standard works on mineralogy;
¢. New' species, probably good but needing further investigation ; d. Mixtures described as species, II. Other
minerals mentioned which have not been confivmed by publication or analyses. - The oceurrence of those marked with
an asterisk is doubtful either as a species or in point of oceurrence, and needs further mvestlg'xtlon.

I Tellurides—a. Old species proved in Boulder county: :

Altaite (PbTe); anal. by Genth. (Cited by Daua and Naumann- énkel)
Tessite (AgyTe); anal. by Genth. ‘
‘Hessite, auriferous=7petzite. Genth; not indep. sp.
Sylvanite (AgTe,+-AuTe;); anal, by Genth,  Cited by D. & Z.
Tellurite (TeO,); anal. by Genth, Oited by D. & %. '
Tellorinm, native, Genth, Cited by D, & Z.
b, New species recognized : ' . ‘
Calaverite [M(AuTe),4 AgTes], sp. by Genth, from Calfweras co., Cal Cited by D. & Z., sometimes
regarded as a variety of sylvanite. TR ’
Coloradoite (HgTe), sp. nov. by Genth. Cited by D. & Z., orig. from Boulder’o.
Schumeute [3(Ag:Pb) S+2(BizSy)], sp. nov. by Gentl, Oited by D. Groth and Z, A mineral of the
" same name by Endlich, from the same locality, is pronounced a mixtire. "Orig. from Boulder co..
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¢. New species needing further investigation : !
Ferro-tellurite (FeTeOy), sp. nov. Genth. Mentioned by Groth, Orig. from Boulder co.
Magnolite (Hg,TeO,), sp. nov. by Genth. Orig. from Magnolin district; decomposition product of

' - coloradoite mentioned by Groth.
d. Mixtures described as species :

Heunryite, Endlich. Universally pronounced a mixture,
Lionite, sp. nov. by Berdell. Considered impure tellurium by Dana (App. III, p. 119).
Tellure-pyrite, J. A. Smith. Descr. by O, U, Sheppard; from description, probably a mixture.

e. Menorite (NiyTey), sp. nov, by Genth. Orig. from California, Noanal. Smith authority for Boulder co.

II. Other minerals mentioned : :

* Amalgam. Authority, Smith.
Argentite. Authority, Smith.
*Bismuth, native, sulphide, and carbonate. Smith.
Copper, native, minute crystals. Smith,
*Lodyrite. Endlich.
*Kobellite. Smith. Sp. not recognized in Dana.
Mercury, Smith. '
*Pyrarvgyrite. Indlich.
Roscoelite. Sp. nov. (zenth. Roscoe believes it a mixture.

CENTRAL DISTRIOT.—The most prominent miné in this distriet is the Golden Age, near Jamestown, It is on
the contact of porphyry with the Archeean, the former constituting the hanging wall. The vein is about 40 feet in
width, The richest ore comes from a streak of white quartz from 1 to 2 feet thick on the foot wall, which is
sometimes almost a mass of free gold. Pyrites prevail toward the hanging wall, but small rich concentrations of
gold are also found at intervals,

Gorp Hirr pisTrior.—This is in the telluride belt, and is traversed by the Hoosier gangue. Many of the
telluride veins cross the Hoosier gangue, and are said to be richer in its neighborhood. The most prominent among
these are Cold Spring and Goldsmith Maid, The Red Cloud is the oldest minein the distriet, and is the one in which
tellurides were first -discovered in 1872, Its vein is 3% feet in width, and the ore was tellurides at the surface and
auriferous pyrites in depth., The Slide, Melvina, and Prussian are also important deposits. The Fmancipation is
near the Sunshine district. All these arve in the granite-gneiss, which here offers but few good exposures. The
‘Washington Avenue mine, west of Gold Ilill, carries galena, blende, and pyrites. ¢

SUNSHINE DIsTRICT,—This district comprises the easternmost development of the telluride belt. Its ores are
generally of lower grade, free gold and tellurides oceurring in the upper portion, passing into pyritiferous ores in
depth. Prominent mines are the American, Grand View, Sunshine, Osceola, and Young America.

- SUGAR-LOAT DisrRIOT.—In this district the Yellow Pine mine is an eurichmient of the Toosier gatgue of
pegmatitic granite. Other prominent mines are Baile’s lode and the Tnerson, both carrying telluride in granite-
gneiss, '

MagvoLra nigTrRICT.—This is at present the southern limit of the telluride line. Iere, as well as in the
neighborhood of Jamestown, the gueissic character of the country rock is very distinet, and the bedding planes are
easily distinguishable, The prevailing strike seems to be in a northeasterly (111‘0('#1011, which is also that of most
of the veins of the telluride belt. The Senator Hill'is one of the most promising mines of the district. In the
Keystone and Mountain Lion, which are said to be on the same vein, a narrow deposit only from () to 7. inehes in
width, tlie new mineral color: 1(1o1te is found, . - o ‘

WARD DISTRIOL.~Between Gold Hilland Ward the gneiss iy much (,ontortm and the bedding very plaln, (md
bodies of eruptive rock, whicli were comparatively wanting in the telluride belt, are here frequent. The, most
important mines are the Niwot, Columbia, and Stoughton. The ores arve gulphides of iron and copper, carrying
gold, and therefore, when undecomposed, difficult to rednce. ' ; ‘

CARIBOU O (PRAND INLAND DISTRICT: I3 situated atan elevation of nearly 10,000 feet above sea-level.. Its
most finportant mine is the Caribou, which was discovered in 1869, and has produced a very large amount of silver
ove; This is & masgive mixture of galena, chaleopyrite, and zineblende, which oceurs in gneiss, but closely associated
with'diabase. Other important mines are the No Name (which is said to eross the Cariboun and faunlt it), the Boulder
County, and Native Silver. The ores of this district are essentially silver-bearing, but also carry some gold.
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Mlne. Conutry rock and vein. Ore and gangue.

CENTRAL DISTRICT. .

Goldon Ago (near Jamestown).; Foot wall gneiss; hanging wall porphyry. Vein vertical; strike, Tree gold, with iron and copper pyrites and quartz,
E. and W.; dlp 449; 40 feot wide,

SMUEIeT ias e iieat e Mica-schist. Strike, N. and S.; dip, 600 B . .. ormeii e Tellurides and pyrites in siliceous gangue and altored country,

GOLD HILL DISTRICT,

AMETIONT cenneseanrenarannenes Granite-gneiss, Strilke, NX.; dip, 84° 8B ceeeu-crainanainnnns ~.| Tollurides of gold, silver, and mercury, with free gold, sul-
phide of iron, zine, lead, 'and capper; no specimens,
Cold Spring...cecviiiivinnaenas No specimens.  From the gongne it is apparvently fine. grained | Tellurides. Specimen, evidontly from the side of thoe vein, is
granite, and a much-nltered porphyry is near by, sttrition material; clay, rounded pieces of quarty, with py
MAGNOLIA DISTRICT, - rites and tellurides.
Keyatone «ooocvvemiininnnnnn. (Gneiss. No specimens, Vein: dip, 65°; 2 foot wide .....c......| Tollurides in quartz gangue. No specimena.
Mountoin Lion...o.coveeaan. Guelss. Voin: strike, NBE, ; dip, 06°; 2 feet wide. .. .cnonvoenan o Ir;_ui c{)ﬂdu and free gold with tellurides. Gtangue: quartz and
aldspar.
WARD DISTRICT
Nelson.cooeveriaieaiiininnnnns, Decomposed mica.sehist, Strike, NE.; dip, 020 convereinnnunenn. Auriferous ohn.]cor()tvrit.o and pyrit.e with freo gold, Gangue:
quartz and altered country.
I 4 20 U Gmnll% p,no]ms lmnié_ng wall and porphyry foot wall. Strike, E. | Massive pyrite and chalcopyrite cemented by quarta.
nnd ; Qip,
BUGARLOAF DISTRICT, P 7 .
Emerson ....oouen.. Cereerannas Alterad ENEIAE v iiiveiarecicce i cr s renear v a e n e nanes '.I‘Em sfaxme rock jwpreguated with flne grains of pyrite and tel-
. uridles
Yellow Pine . ..coocvnvvvnnanns, Granite, with reddish feldspars and but little mica...ocvooveei.on, G n?r copper, axurite, malachite, and some unknown greenish
neral in o {lecomposed gneise or granite.
. Baile'slodo . .ceeetieiaetae. .. Coarso granite Fneiss with wd foldapars, in which are veins of | At the contact of pranites is quartz witha littlo galena, pyrites,
fine-grained Wotito-granite. and black stains,
GRAND ISLAKD DIFFRICT,
Boulder County.... . ceceenan. Voin: striko, o, and W.; dip, 560 b PN Galens, pyrite, and blendein quartz; blende orystals covered by a
Inyer ot hematite.
[OF 8 311Y4) | Y Syenitio IlDiﬂﬂ Diabase ocours in the noighborhood. Vewn: | A massive mixture of gnlenn chalcopyrite, zineblende, and a
strike, i, and W, ; dip, 140 N, (76° %) mineral called “antimony .
Horsefall lode........ccooo 0.0} Mica-schist, No specimen. Strike, B, and W.; dip, 85° N...... C]ln:lmlco yrito and pyrite with free gold, somo galena lm('l zine.
endo,
Nutive Silver ... __.cceeinnin. A flne-grained biotite-granite. "\Tem' tho vein the biotite has dis- | Mixture of galena and sulphides.

appeared, Voein; strike, 1o, and W.; dip, 52 N. (85°1)

7

JEFFERSON COUNTY.

This county inclndes she foot-hill region south of Boulder county as far as South Platte river and a narrow strip
of the mountain region, Although mainly a mountain county, and surrounded by important mining districts, it
reports no produoet of the metallic minerals, On the other hand, its production of coal from Ralston creek, Golden,
and Morrison, and of valuable fire-clays and building-stone all along the foot-hill region, is extremely important.
~ Irom tle basaltic mesas at Golden a number of interesting zeolitic minerals have been obtained by Mr, Cross, of the
United States geological survey, among which are analcite, apophyllite, chabazite, laumontite, mesolite, natrolite,
scolecite, stilbite, and thomsonite. Jet is also found in the Tertiary beds under the lava flows and bole.

GILPIN COUNTY.

This is the smallest cfmnty in the state, and consists of a triangular bit of mountain region, covering 180 square
miles of surface, drained by the north fork of Clear creek and adjoining Jefferson county on the west. It is the
oldest mining region in the state, the first gold being discovered here in Russell gulch in 1859, and is still the
greatest gold producer. Itsplacer deposits, lying along the bottoms of deep ravines, are of limited extent, but
they are extremely rich, and though most of them have been worked over several times, they stlll yield a certain
amount of gold.

This county is entirely in the Archsan formation, which consists mainly of gneiss, the prev'uhng type being
structureless granite-gneiss, aleady described in the section on Boulder county. The gneiss is penetrated by
variousbodies of porphyry ; but, owing to the peculiar readiness with which therocks yield to atmospheric influences,
few characteristic outerops are found, so that the geological structure is not readily recognized on the surface.
Here also the veins are mainly a,lteremon& of the country rock along certain planes, and rarely, if ever, show the
character of a pre-existing open fissure filled by foreign material. In some cases the vein material seems to he a
porphyry dike. Many of the veins have been traced to a very considerable depth, in some cases to over 1,000 feet,
and it is claimed thab some have been traced in length between 2,000 and 3,000 feet. - The direction of the veins lies
either between north and south and northeast and southwest, or within 10° of east and west. Among the more
important veins the Gregory & Briggs, Bates, and a few others belong to the former, the Bobtail, Burroughs,
Gunpell, and others belonging to the latter group. In all the dip is generally near the vertical. Faulting or
displacement of the vein is rare, but where the vein material is porphyry it frequently contains jnclosed fragments
of gneissic country rock. In.one mine rounded boulders of gneiss of considerable size have been found in the vein
at a depth of about 700 feet from the surface, but whether their form is due to attrition of the two walls or to the

vounding actlon of water and mineral solutions is not known.
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The ores are maiuly a mixture of pyrite and chaleopyrite, with less frequently galena and zineblende, carrying
more or less gold. In the northern portion of the distriet, however, galena ores, with zincblende and pyrite, carrying
silver, occur, but as a rule contain little or no gold ; and similar deposits almost surround the extremely circumseribed
limits of the gold-bearing area, whose radins, taking Central City as a center, is only about 1% miles. In the gold
veins the richer ore generally occurs in streaks that are not more than one foot wide, a compact fine-grained
mass of pyrite, copper pyrite being as a rule richer than the ordinary pyrite. The rest of the vein, which often
attaing a width of many feet, carries pyrites (irregularly disseminated through a more or less decomposed mass of
country rock) either in the form of white clayey material or as a mixture of quartz and feldspar, Outside the
narrow streaks of solid sulphurets, the bulk of these ores, as they are extremely difficult to smelt, are generally
treated by mill process, and the percentage of loss is generally much higher than in more completely oxidized ores, or
those which are free from pyrites, averaging probably 40 per cent. The richer portions of the ore and concentrations
of mill tailings are sent to the smelting works in th.eivalley below. According to Mr. A. N. Rogers, of the Bobtail
mine, who has had long experience in the underground workings of this district, the veins invariably follow the
cleavage planes of the country rock, the planes crossing the strata with a nearly vertical dip, while the stratifieation
of the country rock has a dip to the eastward. He also states that the porphyry has its cleavage in common with the
country rock where the cleavage does not invade the veins themselves, the joints or laminm taking the line of the
veins and lying parallel with their walls. Hence he reasons that the porphyry is older than the veins, inasmuch
as the cleavage is older and intersects the porphyry. These observations are of interest as giving a slight
indication of the age of deposits in the Avchman, for which, as a rule, it is impossible to obtain any definite data.

The mountain region, from 12 to 15 miles in width between the mining districts and the plains, mainly included in
Jefferson county, which consists also of Archwman rocks, has hitherto proved relatively barren of valuable minerals.
In this region the rocks are comparatively undecomposed and the bedding planes remarkably distinet, having a
prevailing ‘easterly dip. They are generally gneissic in character, with some granite, and, as n rule, are highly
siliceous.

MineErALS.—Besides the ordinary sulphides of iron, eopper, zine, and lead, sulphides and arsenides of silver
are found ; and among rarer minerals the occurrence-of enargite (sulphide of copper and arsenic) in massive crystals
in the Powers mine, in Russell district, is noteworthy. TFrom the Wood mine, in Leavenworth guleh, a small pocket
of pitehblende or uraninite was obtained by Mr. Richard Pearce, who first noticed it in the refuse of the dump.
Aurichaleite is reported by Dr. Genth in connection with zine minerals, cobellite by Dr, Loew, and melaconite by
Dr. Peters with copper’ minerals. '

The following minerals are reported from this county by J. Alden Smith and Dr. Endlich, but no analyses are
given: Allophane, azurite, calamine, chaleanthite, cerargyrite, copper (native), garnet, gold (in erystals), goslarite,
greenockite, jarosite, licvrite, magnesite, magnetite, magnetic pyrite, marcasite, mispickel, molybdenite, selenimn,
giderite, smithsonite, sulphur (native), tourmaline, willemite, wolfenite, zincite, and a variety of uraninm minerals.

Mining DISTRIOTS.—The mining distriets, like the county, are extremely small, and their limits not definitely
known. The Grogory district includes the mines in the immediate vieinity of Black Hawk and Central, the most
important being the Bobtail, whieh ig the richest and largest producer, although worked on a length of only
800 feet. On the Gregory lode c¢laims have been located over a length of 4,500 feet, but actual explorations
cover an extent muceh Jess than half of this. It isexpected that these two lodes, together with the Bates (which
lies to the northwest of the Gregory and noarly parallel to it), whose courses are convergent, will all unite to the
southward in the Mammoth lode. Nevada district, which lies to the west of the Gregory, takes in the head of
Nevada guleh, and includes the California, Kansas, Burronghs, and other lodes. -The Russell district lies to the
south of these, in Russell guleh. The number of mines is too great to admit of apy special mention, but the
following table gives the daty furnished by specimens colleeted by the census experts:

Mina. Country rock and romarks, Ore and gangue.

XEVADA DISTRICT,

Amervienn Flag . oveuvvnnennnaon Gneiss riel in DIoBIte .o vvseeenee e i iinn s r e ea e lellunn, copper, and iron pyrites, and some zingblende, ceiented
Dy quartz.
Californin . caeeserecvnnneasarnan Grl'milt:e-gueisa imprognated with pyrite. A dike of -quartz-por- | Pyrite, chaleopyrite, zineblonde, and galena, with siliceous
phyry 2 feet thick on the hanging wall. cement; in somo portions gray coppern
Hidden Treasure . .oceeeeee oo, Samo walls as in the California mine....oesveemrivaneeiinerunans Chaleopyrite and dark blende. Gangus: altered country rock,
JONCH o evvie i iivenreneee e 3] FINEZEANON EPABIO. e oo i e ere e ine e remn e v s e Darle plende, with pyrite, and some chaleopyrite. In one case
‘ . thedo arve doposited on both sides of & thin fragment of granito-
£neiss, :
Tansug cooonvennrneenmneans .| Biotite-gneiss ; frosh on foot wall, altored on hanging wall........ Fine-grained mixtore of pyrite, chalcopyrite, and fahlerz,
- Bennett's Kausas. ... L LAghE BYANIEe-gNei8s. . vr s inen e craaae s et Fine-grained mixture of pyvite and chalcopyrite, with siliceous
. ) . coment, associntod with fragments of wall-roek.
Kent County convianiennaannan. Guoeiss, On the hanging wall dark blonde concentrated in tho | Pyrite, cém]uupyrite‘ galena, and dark zineblende, with quartz
figsures. coment } .
Lacrosse (Burroughs)....... . TFine-grained Liotite-gneiss....ooinsererrieauecniirreasreaenncanaas Pyrite, with fragieents of decomposed wall-rock,

Massivo galena, with ehalcopyrité and pyrite; also fragments
of wall-tock cemented Iy blende and pyrite.

Polle County..cvnevavuaennennas Hanging wall fine dnrk mica-sehist. ... ccoin wevnesanear onne.o ..l Chaleopyrite, \vit}l some pyrito comenting fragments of pgneisa,

Pyrences......oiiecciannenn.in Dark gneisa rich in biotite
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Mine, ) Country rock and remarks, X Ore and gangue,

NEVADA DISTRICT—continued.

Sayr-'Bmwou;jhs .............. Fine-grained gueiss. . ..oe vvieiiremianicrvrisniscen e -..-| Fragments of wall-roek with n little pyrite, or massive pyrite

. . with siliceous cement,
Ry S B 7T SR Pyrite and chaleopyrite, with quartz.
Torks y ‘ Reddish granite .......cooioooll e enre e emeenni s ranaanes Com-spt pogmatite imprognated with galena, pyrite, and chaleo.

: pyrite.

GREGORY DISTRICT. '

Bobtuil...... feereeanaanns amm—as Fifpo-gmined compact gronite-gneiss, perily schistose on the | Chaleopyrito, with some pyrite, cemented by quartz,
00l wall.
Cashier.cor it areii iy Granite-gneiss imprognated with pyrite ......oocooeniis ceeee..] Quartz and pyrite.
Centennial tunncl. | GDEISS ceeie e iiree e ra s .} Chalcopyrite and pyrite in altered country rock.
German voeeeens. .| Guoiss Pyrite and chalcopyrite with quartz.
Minnio ..... ereaet s hen e, Tolsite-porphyry impre;ir,:nnted with pyrite, and cnrrying frag- | Porphyry heavily impregoated with pyrite.
moxnts of Archmean rocks,

Smibh. e it e . Mussive mixture of pyrite, chaleopyxite, zincblende, and galons,
e } [T T T { Gaugue: nlterod country, ! o
TUnired Grogory .ooovvveenn... Amphibolite 00t WALl .coiiiieeiiiianenitiiianen e inacaranaaann,y Pyrite and chalcopyrite. Gangne: altered country.

RUSSELL DISTRICT. .
Tlaseltine ..o ..o.eeuai il Apparently gneis8......iiei e iicaaecene s s ana e Mixtare 1?f pyrite and flaorite; golena and fahlers occasionally

‘ prosent.
Powors oo ooeiiie i Gneiss . oconasn ek wemad e emaeeeeraniananeanananamneanaaeeions Mussivo cnargite, with pyrito and fluorite.
Silvor Dollar. .o civme ool ALICRCCONS ENOIBS < vanmnrrnnamesacssmancmariamesannnenssrassisioncn Ennargito, fohlers, and pyrite. - Gangue: feldspar and quartz.
Wyandotto cooveniaiaan s, Gneiss, A porphyry dike oceurs near the mine . ..o.ouviaeii oo, Pyrite;. Gangue: gquartz and feldapar,
BNTERPRISI. AND MOUNTAIN-
© VOUBE DIRTRICT, '
A T e Gmelss, Ganguo: fine-grained white quartz-porphyry.......... } Mixinre of galena, blende, chaleopyrite, and oconsional 1iby efl-
Tannio .. . Cneiss . . ver. Ganguoe rock: white porphyry.
Toremto.... .-| Granito. Altered porphyry occurs at 70 feet distanco.. Decomposelﬂ granito, in which cerussite and chlorides have been
. . : deposited.
TLLINOIS CENTRAL DISTRICT. '
Bgypiian ..ol [ T S P vane ane Pyrito, with comfm- und arsenical pyrites and zineblonds, Gongue:
quartz and feldspar,

HAWKEITE DISTRICT,
Tnrd Money..oceeeaeeaueonenn. Albered EReiBs. .ovierieiir e e Magsive golena, with some corussite and zinchlendo, (angue:
: bleached and kaclinized country roclk,
KUREKA DISTRICT. ,
°
Gunmell. oo vnineiie cce i Altered gnoiss. .. o.eiiiinriiieeieniiasiiars s tanarencenansans Massive chalcopyrite and pyrite. Gangue: altered country rock.
QUARTZ VAITEY DISTRICT,

J0B8 veeeenvranionesnnsncsnmenne Altered and stnined gneiss:....occceeceiseaiivernaniveecenaa o] Corussite; alteration products of galena, with stains of coppor
Ganguo: altored country rock,

CLEAR CREEXK COUNTY.

Clear Creek county lies to the south of Gilpin, and is considerably larger than the latter, having an area of 460
square miles. * It extends from the western boundary of Jefferson county to the- crest of the Colorado range, and
is, next to Lake county, the largest producer of silver in the state. Its mines lie mainly among the steep rocky spurs
between the various tributaries of the main Clear creek, but it includes also the Geneva district across the divide on
tho south, at the head of the Geneva creek, a tributary of the South Platte. Like Gilpin county, this county lies
in the Archman formation, the rocks being mainly gueissic, with subordinate development of granite. Dorphyry
dikes seem much more frequent than in Gilpin county, but this may be due in part to the steepness of the mountain
slopes, on which the character of the country rock is more readily distinguished. The veins, like those of GHlpin
county, secm to be mainly alterations of the country rock along a jointing or fault-plane, and are frequently in
direct connection with the porphyry dikes, which form either one of the walls or constitute the vein material itself.
In some cases also the vein seems to be an impregnation of a pre-existing pegmaitite vein in the gueiss.

MiNerALS.—The ores of Clear Creek county are essentially silver-bearing, the silver being .derived from
argentiferous galena, and in part from fahlores. In the eastern or lower portion of the distriet, where the earliest
developments were made, the ores are, however, mostly pyritiferouns, and eoutain relatively little galena, hence yield
both silver and gold. In the npper districts, aronnd Georgetown, they are mainly silver-bearing, The rich ores
are smelted dirveetly, and are generally sent out of the district for this purpose. A very comsiderable proportion of
the product is, however, concentration ore, which is generally an impregnation of the couniry rock at a greater or’
less distance from the wmain crevice. This impregnation seems to take place by preference on one side of the vein,
and this is generally the foot-wall. = Tliese ores are concentrated, as a rule, in Georgetown, and the concentrates arve
sold to smelters. A relatively small proportion of the oxidized portion of the deposits, especially those which are
comparatively free from lead and zine, are suitable for milling. There is no doubt that this district contains an
unusually large proportion of valuable veins; but their development has been. incommensurate with the intrinsie
value of the deposits for varions reasons, among which are pernicious systems of working and the abundant cases
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of litigation arising from the close vicinity of the veins to each other and their frequent crossings, A very large
proportion of the more important mines were closed at the date of visit, and consequently the returns obtained by

the expert are far from complete.

on the direction or interdependence of the veing as a whole. ,
Besides the ordinary metallic sulphurets, the following minerals are reported as oceurring in the county:
Anglesite, argentite, azurite, bornite, bournonite, calamine, caledonite, chrysocolla, fahlerz, garnet, minium,

proustite, psilomelane, pyromorphite, silver (native), stephanite, sternbergite, stibnite, tennantite, tetrahedrite.
The following table gives the character of ore and country rock of the mines from which specimens were

Under these circumstances it weré useless to attempt to form any generalizations

obtained:
Mine. Country rook and romarks, Ove and gangue.
&

BANNER DISTRIGT.
Tirat National

Rig Chief

Nathan

CABCADE DISTRIOT.
Muscovite

CORRAL AND TRAIL RUN DIS-
TRICT.

Donaldson

Brooklyn

GENEYA DISTRICT,

GRIFFITIN DISTRICT,

Burleigh
Consolidated Herculos
Diamond
Dunderberg
Equator
Junetion........ Vemmeaaenaee
Colorado Central

IDAHO DISTRICT,

Champion

Idaho tannel
Victor ...

JOWA DISTRICT.

Mackoy

MONTANA DISTRICT,
¥roo American
Murray
Joo Reynolds

MORRIB DIBTRICT,

SPANISH BAR DISTRICT.

Fairmount-Shafter

Freoland......coooeavnnn praenan

Hukill.....
Mayflower.

...| Gnolss indistinctly bedded

.| Much decomposed gneiss

Micn-gneiss ; finely bedded on hanging wall; iron-stained and schis-
tose on faot wall.

Mica-gneiss, containing on the foot wall & number of small pink
garnots. .

Gnoiss

Hanging wall granite-gneiss; foof wall decomposed gnelss and
{felsite-porphyry. '

He;nlgigg wall iron-gtained éneiss; foot wall grayish compaet
elsite,

Ginelsa

No spocimen

Gueiss, passing on one side into granite; on tho other, into schisty

Porphyry and gnelss (@)

Altered goeigs..... beateresseanssanensarcriosarecoanennanssanaaton

Indistinetly bedded gneiss

Hanging well mainly white orthoclase ; foot wall gneiss

GOISS o v covneennnmaivecennuas N

No specimen
Whito granite whose mica is altered to a light greenish substance
Toot wall mica-gneiss ; hanging wall pegmatite vein

Gnoiss

(HIBISB vaaceuanscsnrmnsonnanmannrnncsnnanesnsess Neneennnmsunnnans

Gnoles ccveeeaeans femmsenvieEeeatenn b e sanesucaasamnmarannan

aneiss imprognated on foot; wall with pyrites.......cccoveneennn.,

G@ncﬁl\)ls impregnated with pyrites morve abundantly on the foot
hyoall, ]

Gnelss vorying in depth from a hornblendic variety to a feld-
spathic.

Sohistose gneiss of varying character..

Quartz, stnined reddish and yellow by iren oxide,

Pyrite, chaleopyrite, fahlers,
Gangue: altered gnoiss,
Crumbling iron-gtained mass with no recognizable minerals;

probably altered country rock,

, and chaleosite, with quartz matyix,

Stained Twoccindike mass, with no distinet motallie minerals

Pyrite in quartz; smelting ore contains fahlerz;
thoveughly decomposcd constitutes free-gold oro,
altered gunelas,

Pyrite and chalcopyrito with fahlers,  Gangue: quartz end feld-
spar, '

vite
G uIl)lyguez

Pyrite, chaleopyrite, blende, fahlers, and a little galenain silicoous
ganguo ; occasional pink caleito oryatals,

Chiefly massive galonn and chalcopyrito.

Chalcopyrite and nrgentiferona galenan.

Chaleopyrite and blende, Milling ove: altered country rock im-.
pregnated with particles of pyrite.

Argenical fahlers with azorite and mnlachite.
country rock.

Galena, zineblende, and pyrite doposited on hanging wall rock,

Zincblende, pyrite, ete., altered in high grade ore to a stained
decomposed mass. . Gangue: sltered country rock,

Gangue: altered

Ore and gangue specimens both pranite-gneiss, the gangno

gpecimen having more visible pyrite than fho pay ove.

Galena, pyrite, and barite.
Galong, pyrito, and chalcopyrito, Gangue: altered country rock.
Gulena. Gonpue: quartz and feldspar. ’

Pyrite, chalcopyrite with some fahlorz, Gangnes. quartz and
feldspar. :
Galenn, pyrite, chaleopyrite, and poasibly fahlersz,

~ quartz and {feldapar.
Socms to Lo mainly country roek imprognated with chalcopyrite
" and other minerals invisible to the aye.

Gangune:

Brilliant mass of zineblende, with galenn, falhlerz, a'nd.
concentration ovo wall-roek mora orless Impregnated with these

yrite;
, it
minerals and carrying caleite.

Galung,- pyrite, and pyrolusite. Ganguoe: feldspar in large in-
dividunls, ‘ ] ]

TFino-grained mixture of pyrito and chaleopyrite; relative vich-
nossdepending on proportion of latter, Gangue: altercd country
roclk, :

Pyrite and bornitein siliceouy gangue.

.| Pyrite and galens, with some fahlers and zineblonde either mas+

wive or mixed with siliceous gangue.. Gangue: altered country

. rock.

a Rorphyry assays 0.088 to 0,083 ounco of silvex pér ton, with a trace of gold. '
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Mine. Counntry rock and romarks, Ore and gangue,
UPPEL. UNION DISTRICT,
Fred ROgora coc.eameeoineaian, l ‘
Neith.oerrnnnnen G088 e v wevasvsmmans amcnnensrnee canmens cacanermeuerevsssenas| Chiefly massive chalcopyrite.
PIONOOY s covieannnnrrrrnreeaaas J
VIRGINIA DISTRICT ’
O G {63 1T L SR eemerseaan Massaisaanass Massive galena, chalcopyrite, and pyrite, with a little fahlers.
Gangue’ altered country rook.
Specie Payment -c.ocaeemennnn. [T P veaaabeees mneansmasuasseanaeuannon Rich ore, pyrite in quartz; sccond-class oro, gneiss impregnated
with pyntes
White Cloud...crmamcnneaainnen Gnoias on hanging wall o oeeee e e ca e e Pyrite with & little galena in quartz; low-grade oro, gnolss fm-
. prognated with pyrites.
YORK DISTRICT,
CUFord «eveeiareme coeneaes ...| Gueigs, Slickensides 0COUY .ccleeasnoremnnei v in s PSSR l Galena and zineblende, Gangue: altered country rock,

SUMMIT COUNTY.

By the recent cession of the lands of the Ute reservation a large area of the mesa region of the Colorado plateau
country between the White and Grand rivers, extending as far west as the boundary of Utah, bas been added
to what was originally a small mountain county. This new region, with the exception of the White River plateau,
at the head of the White river, in which Palmozoic rocks, cut through and partially covered by basalts, are exposed,
is mainly covered by Tertiary beds, and offers little prospect of metallic wealth.

As originally constituted, the eastern end of Snmwit ecounty adjoins Clear Creelk and Park counties, the crest
of the Colorado range separating it from the former, and the cross range connecting this with the Mosquito range

and dividing the two parks from the latter, and includes o portion of the Park range, consisting of the northern

end of the Mosquito range and the Gore mountains, together with the valleys of the Blue river on the east of these
monntaing, and of Bagle river on the west.

The high mountain portion of the connty is mainly composed of Archsan rocks, but along the valley of the Blue
there are fragmentary beds of Mesozoie and Pal@ozoic rocks which have escaped erosion, relics of a former ¢connection
of the Mesozoic seas which filled the South and Middle parks. Theserest on the Archfean of the Park range, and
are repeated on its west side, the Park range probably bhaving been lifted up by the great fault movement which is
so well defined in the Mosquito range. Along the upper portion of Eagle river there arve Palwozoic beds dipping
north and resting ou the Archiean of the northern end of the Sawatch, whicl, as one goes westward down the stream,
gradually pass under the suceeeding higher Mesozoic beds, and are finally lost under the Tertiary of the lower Grand
and White rivers. Associated with the lower beds is a very considerable development of Secondary eruptive rocks,
which are very inadequately represented on the existing geological maps of this region.

The lofty mountain erests which bound the county on the east have hitherto been a serious barrier to the
development of its ores, which, though frequently oecurring in large masses, are on the average of low grade, and
cannot support heavy freight or reduction charges. The vecent advent into the valley of the Blue river at Frisco
of the Denver and Rio Grande road promises to ameliorate this condition of things to a limited extent; bub its
circuitons course, which necessitates the earrying of freight from here to Denver over five times the wetual distance
in a straight hne, still involves relatively bigh freigh! charges on supplies and ore,

In this county there is a marked connection between the prevalenee of eruptive rocks of Secondary or Mesozoic
age and the richness and magnitude of the ore deposits. These are not only found in the Archaean and Paleozoic
systems, but also extend up as high as the Trias. As yet none of value are known to occur in the Jurassic or
Cretaceouns formations.

MINING DISTRIGTS.—The oldest mining distriets are thos,e in the neighborhood of Montezuma and Perua, near
the head of Litfle Snake river, the east fork of the Blue, their veins belonging to the same mineral belt as fhose
of Georgetown, in Clear 01‘eek county, and of Geneva gulch and Hall valley, in Park eounty, from which ﬂley are
respectively separated only Ly the intervening curving crest of the Colorado range. The deposits occur in the
Acrchman rocks, and consist mainly of argentiferons galenn and sulphurets. Several pres%mably valuable mines

have heen developed in the district, and simall smelting works have been erected, with the usual want of suceess
attendant on small capital and a limited supply of ore. No report was furnished from this distriet.

Numerous ore bedies have been found at the head of the Blue river, where the Palaozoic and Triassic formations
have been extensively traversed by intrusive sheets of Secondary eruptive rocks. These eruptions have undoubtedly
caused considerable local metamorphism of the sedimentary beds, which have further been extensively dislocated
by a complicated system of faults, so that, without a careful studyin the field, it is impossible to definitely determine
the geological horizon of any individual deposit, The prineipal devel opments have taken place near Breckenridge,
on the northwestern slopes of mounts Hamilton and Guyot.

Reports are at hand from the Helen mine, in the Bevan district, in French gulch, whose ore body is an
. impregnation of quartsite, called a vein, striking NNE. and dlpplng 60° to the southward, and some 45 feet in

width. The ore is free gold, with some silver in a quartmte, iron-stained by the leaching out oi‘ the pyrites which it
originally contained.

P L e
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In the McKay district the Naperville mine has a deposit of argentiferous galena and carbonates occurring
between an overlying porphyry and an unreported sedimentary bed below.

The Monte Cristo mine, on the slope of Quandary peak, west of the upper valley of the Blue, is a deposit of
low-grade galena, with some zincblende impregnating the Cambrian quartzite. This deposit is exceptionally
favorably situated for mining, the quartzite bed in which it occurs dipping’eastward at the same angle as the
gpur of the mduntain, and the overlying white limestone and succeeding rocks above having been eroded off so
that it forms the actual surface of the hill and can be quarried out. In spite of its low tenor in silver, said to
average 15 ounces to the ton, it seems that under proper management the mine ought to be made to pay. Veins
have been discovered at many points in the Archsean rocks that form the sharp crest of the Mosquito range, often
in the most inaccessible lomhtleq but during the census year, so far as could be discovered, none were in the
condition of producing mines.

Ten-mile district, between the heads of Ten-mile creelk, a fork of the Blue river,and of Bagle river, is at present
the most important mining region of the (,ounty JThe ores occur mainly in the Upper ()fnbomferouh limestones
and in the sandstone beds immediately above them. These lie at the western foot of the Archasan mass which forms
the sharp, jagged crest of the Mosquito range, and which has been lifted up by the movement of the great Mosquito
fanlt. An area here of some 10 miles square has been the scene of most wonderful eruptive activity during or at
the close of the Mesozoie epoch. In number and size the intrusive bodies of porphyry and porphyrite which oceur
in these sedimentary formations, either as interbedded shicets, as dikes, or as intermediate irregunlarly transverse
bodies, exceed even those of the neighboring region of Leadville. Between these two districts, bub neaver that of
Ten-mile, occurs a Tertiary eruptive mags of the rather uncommon rock nevadite, or crystalline rhyolite. Although
but a portion of the probable ore-bearing area has yet been prospeeted, the quantity of metallic minerals found here
is remarkable. Unfortunately for the prosperity of the district their quality is not so satisfactory, as they mostly
run very low in silver and are extremely refractory, consisting mainly of pyrites, with a very considerable admixture
of zineblende. The ore deposits mostly occur in the thin beds of limestone, which are prevalent in this formation,

* at or near their contact with an overlying micaceous sandstone. Less frequently they are found in actual contact
with ‘an intrusive Led of porphyry, and at other times impregnating a dike of porphyry which traverses the
sedimentary formations.

The most important-and the typical mine of the district is the Robinson. Its ore is an argentiferous galena
of exceptionally high grade, associated with pyrites and some zineblende. It occurs at or near the surface of a bed
of bluish-gray limestone, overlaid by a white micacecous limestone, dipping northward at an angle of about 172.
The ore seems to e an actual replacement of the country rock. The upper layer, locally called ¢ white iron”,
which is a mixture of fine-grained crumbling pyrites with white mica, nearly free from galena, seems to e a
replacement of a portion of the overlying sandstoune, and is practically worthless. Below this the orc consists
of a varying mixturve of galena and pyrites, extending at irregular depths into the limestone, and in the larger
bodies occupying nearly its whole thickness. The ore chute, whose maximum width is 100 feet, bas beoen traced
over a linear extent of 1,000 feet, following the general direction of the dip. A line of fracture, probably a
fanlt-plane, may be observed in the roof following the line of the ore body, 4. e, a vertical plane at right angles
to the line of strike, It seems probable that this fault-plane £ urnished the echannel through which the ore solutions
reached the limestone, inasmuch as pyrites extend apparently into the fissure as far as it has been opened, and in
the portions of the limestone adjoining there is ne mineral matter at its contact with the overlying sandstone
at a little distance from the ore body. Small bodies of mineral have also been found in the limestone along the
line of several minor faulf-planes, which are also at right angles to the line of strike, and whose displacement
amounts at most to a few feet; The Wheel of Fortune, on the summit of Sheep mountain, at the foot of which the
TRkobinson mine stands, has an e\tlemelv rich body of mlver ore in the same or an adjacent limestone stratum and
adjoining au irregular transverse body of white porphyry.

On ik mountain ore occurs over a very large area in a thin bed of limestone at o hi gh(,r horizon than that of the
Robinson. This ore is a similar mixtureof pyrites and galena, oxidized near the surface, and sometimes to considerable-
depths along certain lines, with unalteved sulphurets on either side. This almost continnons body has heen developed
by the adjoining claims of the White Quail, Aftermath, Milo, Badger, Raven, Eagle,and Colonel Sellers to an extent
of over 2,000 feet along the strike and 700 to 800 feet on the dip. 'While a great portion of this immense mass is
too poor in silver to pay for working, as an instance of widely extended ore deposition it is certainly remarkable.
Where the same bed crosses the north end of Sheep mountain, a mile or two to the eastward, beyond an intervening
guleh, similar great bodies of pyritiferous ores, with more or less argentiferous galena, are found in the Snowbank,
Nettlc B., Triangle, and. other mines.

Ore is found following the limestone horizons m higher levels and extending probably up into the Triassic
formation. In one portion of the district, called Copper mountain, copper minerals are associated to some extent
with the iron pyrites.

The Pride of the West, on Jacque mounhun, is a type of the deposits which follow a narrow dike of porphyry.
Here the vein mass, whwh is from 6 to 80 feet in' thickness, crossex the formation diagonally and, stands
nearly vertical. It is an iron-stained quartzose mass, through which run seams or veins of barite parallel with the
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walls, one being particularly persistent, and in connection with which the richest mineral is found. Where the
siliceons gangue material is sufficiently unaltered it is found to be a decomposed quartz-porphyry. Another
example of the type is the Little Chicagu, which follows a dike of decomposed porphyry. This vein or dike yields

an abundant supply of water, which is milky, from suspended particles of kaolin. Small jets of water from the

adjoining rock also deposit’ hydmted oxide of iron, bat the bodies of mineral as yet developed have been small
and at widely separated intervals.-

On Bagle river,in the neighborhood of Red Cliff, deposits of argentiferous galena and cerussite, associated
with iron oxides, ave also found in limestone, sometimes bebween it and an overlying white porphyry, and again
with a limestone hanging wall and. a quartzite foot wall. These limestone beds belong to the Palrozoic system,
and are probably Carboniferons in age; but whether, like those of Ten- m1le, they are in the upper portion of the
Carboniferous, or, lilke those of Leadville, in the lower, is not known, nor is it of any 1 practical importance. They
are said to be very much broken and fanlted. This district, as well as that of Ten-mile, is now reached by the
Denver and Rio Grande railrond, and its ores are treated at Leadville or by some of the smelters on the plains.

PARK COUNTY,

Park county embraces the bro ad mountain valley of the South park, its houndary running along the crest of the
Mosquito range on the west,{ and of the irregular chain which separates it from the Middle park on the northwest.
It includes also, on the northefmst, a portion of the Colorado range lying to the south of Clear Creek and to the
west of Jefferson county. The valley plains are covered by sedimentary deposits of Mesozoic age, which, with
underlying and conformable l?almo,z\oic formations, slope np tothe crest of thé Mosquito range on the west, hut are eut
off abruptly against the Archsan on the east, probably by a fanlt. Thecoal beds of the Upper Cretaceous are thus

included in this area, and have b?een‘ extensively developed in the neighborhood of CGomo. Near Hamilton there ave

deposits of hematite iron ore, whose exact geological horizon is not known, and which have been but irvegularly
developed. Besides the less precious minerals, there are salt springs in'the southern portion of the park, from which
at one time rock-salt was obtmned and which probably originated in (1eposms of this mineral in the Trinssic
rocks. There are also indications of copper in the sandstones of the Trias, in the form, usual in these str ata, of
impregnations of carbonate of copper accompanying plant remains. As yeb none have been discovered of economic
value. Minera,ls carrying the precions metals have thus far been developed only in the Paleozoic formations, with
their accompanying porphy ries of Mesozoic age, and in the underlying Archaan.

In the northeastern ecorner of the county are the Hall Valley and the Greneva districts, whose depouts properly
form part of the Clear Creek belf of silver-bearing ores and occur in the same gneissic formation. The Whale
lode, in the latter district, is one of the most characteristic. The country rock is here a fine-grained gneiss, with'a
ganeral strile of north and south and a steep dip to the west. It is intersected by numerous veins of pegmatite
composed largely of feldspar. The lode itself runs northeast and southwest, dipping to the northwest at an angle

of 65°, and is a thin vein, consisting mostly of barite, carrying also fluorite and quartz, with irregular bunches of’

galena and gray copper, and often separated from the adjoining portions of the lode by a clay gouge., This vein
varies from an inch to 3 feet in thickness. The erevice of the lode is between 5 and 10 feet in width, and outside
the above-mentioned vein consists of altered gneiss, more or less impregnated with pyrite, galena, zincblende,
and a decomposition product. Thé pyrite is said to be confined to the decomposed wall-rock, and seldom occurs in
the vein proper. There ave numerous other veins in the vieinity of this lode which are also.characterized by the
oceurrence of barite as gaugue ‘material. The Treasure Vault is said to have produced bismuth-silver ore.

The prineipal mineral developments of the county bave taken place along the eastern slopes of the Mosquito
range, and have been mainly derived from Palicozoic rochs, since, although numerous small deposits of gold and
silver have Deen found in the anderlying Arvchaan, which is exposed near the crest of the range and in the deeper
caflons, and many interesting minerals have been obtained from them, no ore deposits of considerable value have
yet been found in this formatiorn. ‘

The Palzozoic system liere consists of the following series, commencing at the bottom:

. " Feot.
Cambrian quartzite ..oivivivinaon coveainneieneans O g 200
Silurian or White limestons -..........ocoov i, g + 200
Lower Carboniferous or Bluo 1i111estonc- P e mas eeer e e aaaann 200
Middle Carboniferons or Woeber grits ... ..o et ie oottt it iet et caee e e aaeea b 2,000 to 2,500
Upper CM‘boniferous,'éoh'sisting of limestoncs, sandstones, and conglomerates ... ... ... ..o..t..... 1,000 to 1,500

These formations, as well d4s”the underlying Axrcheenn, have been traversed by eruptive rocks of Secondary
age, mainly quartz-porphyries and porphyrites, whieh, in the Archaan, occur generally in the form of ivregnlar dikes,
but in the Paleozoie system are mainly spread out in intrusive sheets between the beds. There is a marked connection

betwéen the prevalence of thiese eruptive masses and the development of mineral deposits. Indeed,in many cases

lere, as in the Leadvilleregion, it is evident that the ore bodies are a concentration of the metallic minerals originally
disseminated through the m\zi.s"s‘eé of these bodies and now deposited along their plane of contact with the sedimentary
Dbeds, and extending more or 1685 into the mass of the latter. Thetype of these deposits maybefound in mounts Lincoln
and Bross, where most valuable aid extensive ore bodies have been developed in the Moose, Russia, Hiawatha, and
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other mines, which enjoy the further distinction of being the most elevated%mines in the country, their altitude
varying from 13,000 to 14,000 feet. The ores are mainly argentiferous galena and its produets of decomposition,
carbonate and sulphate of lead and chloride of silver. Barite is a frequent gangue material in the richest portion of
the deposit. Pyrite also oceurs with the ore, bub is gencrally decomposed and changed to a hydrated oxide,
associated with more or less oxide of manganese. These give to the mass of the ore, which frequently contains
cougiderable mechanical admixture of clay, & red or yellow, or, where manganese predominates, a black color. The

.deposits oceur in irregular bodies, often of great size, in the blue limestone, and generally near its upper surface. This

blue limestone now forms the surtace of the spurs of the mountain, sloping east at an angle of from 100 to 15°, but was
originally covered Dby a sheet of quartz-porphyry, portions of whieh still remain on the highest parts of the peak.
This quartz-porphyry, to which the local name of Lineoln porphyry has been given, is of a type so widespread
throughout Colorado, and seems to be so intimately counected with the rich mineral deposits, that it is worthy of
a detailed deseription. It is so thoroughly crystalline that it is often mistaken for granite. Its most striking,
although not absolutely essential characteristie, is the ocenrrence of large porphyritic erystals of orthoclase of rather
glassy appearance, with extrémely well-defined faces, either in single erystals or Carlsbad twins, in size from a half
inch to 2 inches in length. The ground mass is a crystalline mixture of two feldspars, in which plagioclase sometimes
predominates, with miea or hornblende generally somewhat decomposed, and frequently a large amount of free
quartz in double-pointed hexagonal pyramids, which often have the appearauce of rounded grains. The guartz
often has a pink tinge. The rock itself, taken comparatively fresh, is of greenish-gray color, but often bleached
by decomposition or weathering., As to the age of the porphyry in this region, it can only be said th at it is later
than the Trias; but what is apparently the same rock is found in the Gunuison region, and befween the North and
Middle 1m1‘1;.s, bre aking through the Cretaceous strata, It is, however, distinetly older than, and of a different
character from, the Tertinry eruptive vocks.

The Dolly Varden mine of Mount Bross is a siwilar deposit of slightly different type. Its orve, which is
mineralogically similar, oceurs in the mass of the limestone in close proximity to a vertical dike of white
quartz-porphyry. The dolomitic limestone in which it oconrs is the same as that in which the previously deseribed
deposits are found; and the ove has been traced to a vertical depth of over 100 feet, and in bodies extending from
40 to 50 feet on one side of the dike in the mass of the limestone. On Loveland hill, a spur next south of mounts
Bross and Lincoln, are numerous deposits in the same blue dolomitic limestone, the best known of which is the
TFanuy Barrett, whose ore body stands vertically or at vight angles to the stratification planes, and is probably
deposited along a cross fissure or jointing plane.

In Buckskin guleh, betwean these two mountain masses, is the oldest mine of the district, the Phillips, which
is an immense mass of auriferous pyrites, also carrying some silver, deposited in the beds of the Cambrian quartzite
near a dike of quartz-porphyry. The Oriterion mine, on the north wall of the guleh, is also in the Cambrion
quartzite—an immense body of thoroughly oxidized material, whose original character cannot be determined, but
which wag probably a varying mixture of galena and pyrites, carrying both silver and gold. A porphyrite dike
oceurs near by. Colorado 8prings mine, in the Red amphitheater on the southwest face of Mount Bross, is a rich
deposit of galena along the bedding-planes of the white limestone, Here both diorite and quartz-porphyry are
found traversing the sedimentary beds.” The Sweet Home mine, near thison the cliff face,in the underlying Archean,

- is principally interesting from the minerals which it has produced—combinations of silver with arsenie and antimony.

TFrom the Tanner Boy, also in the Archman, on the opposite side of the gulch, beautiful rhowbie crystals of
rhodochrosite are obtained.

In Mosquito gnleh, the Orphan Boy, once an 1mportant mine, is in quartzite underlying the limestone
bed. The London mine, on London mountain, at the head of Mosquito guleh, has developed two strong veing
of sulphurets, carrying both gold and silver, the one with a gangue of quartz, the other of calcite, which oceur
citherin the Blue or White limestone in connection with an intrusive bed of White porphyry. These veins stand in
an almost vertical position, as the beds in which they occur are turned up at a steep angle against the London

“fault, which crosses the formation diagonally, and by whose movement the Archaan rocks, which form the eastern

half oi‘ London mountain, are brought up into juxtaposition w1t11 the Slllmhm and Ofubmnferous beds on its western
point.

Southward the masses of intrnsive 1)01phwy dummsh in extent, as do also the number of developed mlneral
deposits. Between Horseshoe and Sacramento gulches rich bodies 01 galena and carbonate ore, carrying silver, hfwc,
been developed in the Sacramento mine, also in the Blue limestone, to the east of the London fault, from whose
surface the original covering of quartzporphyry has been denuded. On the west of the London fault the
Peerless and Badger mines, the former at the very crest of the range, find their ore in the same limestone which
here was covered by the White or Leadville porphyry.

PLACER DEPOSITE.~The mountain masses bordering the South park on the north and Wet’t ha,vc, owing to
‘the great elevation, been exceptionally exposed to glacial action. An enormous amount of detrital material has in
consequence been accumulated in the valleys radiating out from them, which, when rearranged and concentrated,
forms valuable placer deposits. The first placer gold was discovered in Tarr yall creek in the fall of 1859, and placer
mining has been carried on since that time 'with more or less vigor in the valleys of the Tarryall and of the Platte.
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Near the town of Fairplay the bankg.of the Platte expose a thickness of over 5(? feet Olf -grzweil‘, x:rllntchﬂlms bﬁen
extensively worked over by sluice mining, but is now abandoned. At present, active work is con 11}(: 0t lle Vf.l ey
of the Platte opposite Alma, where hydraulic working is carried on and a gravel bed of over .GO‘I‘(“.e’r.’m t}lukn(zss
on the east bank of the creek is being developed. Two important conditions for hydraulic Pnnuzg% o; 2 lla? 'g?e scgle
are present in the ceunty: first, an enormous amount of gravel, and secon_d, an al?und_mlce ?f “:at’u:l“- 6 f’“ Y remains
to be practically proved whether these accumulations of gravel are sufficiently rich to pay for working.

LAKE COUNTY.

Lake county is of small area, having only 430 square miles of surface, a.nd occupying‘(')nly aLl)out;‘EQ n}iles o{" f.he
upper valley of the Arkansas, its boundary following the crest of the bordering ranges. bnu_:sa the (hsf:m oy oi. the
Leadville m&'nes ithas become second only to Arapahoe county in population, and furnishes 11111‘004‘.0111%]1:?' ofth ‘u preci 01.1.9-
metal produet of the state. Its western boundary is the Sawatch range, which is an Archman mass in which granite
predominates over gneiss, and which abounds in dikes of porphyry. The western slopes of Mosguﬂ:o range on th.e
east, and the hills on the north which form the water-shed between the Arkwnsa‘s and G«."and rivers, have & b;m_ls
of Archman granite and gneiss, more or less covered by remnants of the Palmozoie fOl‘metl()lls, already desuml)ed' in
Park county, which have escaped erosion; and their lower position relative to corresponding bfzds‘ on the eqsmrn .sm%e
of the Mosquito range is due in part to faulting and in part to flexure of the beds. Within these .I:‘alm(u()l(:
formations there is an enormous development of eruptive rocks, partly occurring as irvegular dikes, but in the main as
immense intrusive Sheets, following the bedding-planes of the sedimentary rocks. Glacial erosion here, as in other
clevated distriets, has played an important part in the carving of the present mountain outlines, and in the flood
period following the first cold maximum of the Glacial epoch a lake was formed, which occupied the head of the
Arkansas valley, and was probably almost entirely included within the present boundaries of the county, The
stratified gravel and sand beds which were deposited at the bottom of this lake now form terrace-like ridges bordering
the present alluvial bottom of the Arkansas river. Whether the gold contents of these gravel beds, like those of
California which may have had a similar origin, will be found to be, in any portion of them, sufficiently soncentrated
to be worked at a profit is a guestion which no steps have yet been taken to $olve. The gravels resulting from the
ecarving by erosion of the later-formed gulches have, however, been found to contain payin g quantities of gold ; and
it was to the exceptional richness of those of California guleh, discovered in the spring of 1560, that the developm eng
of the enormous silver wealth of the Leadville region is indirectly due. Of late years the prominence given to silver
mining has diverted attention from the gravel deposits, and their development has been practically stopped. Itis
probable, however, that a profitable field for hydraulie mining will be found in this county.

The mineral product of the county is mainly confined to the California mining district or the mines immediately
adjoining Leadville, those of the outlying districts furnishing Dut a small fraction of the aggrogate produet, Tho
ores are mainly argentiferous galena associated with zincblende, and, exceptionally, a little copper,  They arve
essentially smelting oves, and their value is greatly enhanced by the fact that thus far they have bheen found in an
oxidized eondition, the lead oceurring as carbonate, the silver as chloride, 4n a elayey or siliceous mass of I ydrated
oxides of iron and manganese. Here, even to a greater degree than in Park connty, the main body of the ore is
_ confined to the horizon of the Blue or Lower Oarboniferons limestone, which is here invariably covered by an
intrusive sheet of White or Leadville porphyry. The ore was at first supposed to be confined to the immediate
contact of the limestone with the porphyry; but as developments have proceeded it hag also been found 1o extend
into the body of limestone sometimes to a depth of over 100 feet from its upper surface, and in such cases in lage
but very irregular deposits, as is characteristic of ore masses oceurring in this rock. .

Less important ore bodies, generally carrying gold rather than silver, are found at other horizons, either
along bedding-planes or in gash veins crossing the stratification. Such are the Colorado Prinee and Miner Boy,
in the Cambrian or lower quartzite, and the Green Mountain, Tiger, and Ountario, in the Weber grits, or Middle
Carboniferons. The first mine opened in the district, and the one which hag produced the largest amount of gold,
is the Printer Boy, which is a deposit of free gold with carbonate of lead and galena, passing in depth into auriferous’
copper and iron pyrites, which oceurs in .2 body of quartz-porphyry along a vertical Plane or pair of planes
nearly parallel, either as cross-joints or fault-planes. The gangue material is simply a white clayey mass resulting
from the decompos.ition of the porphyry itself, and, althongh at times exceptionally rich, the ore seldom shows any
visible meta?lic minerals. The Paleozoic formations and accompanying intrusive Leds of porphyry have beon
compressed into gegtle folds and broken by a series of faults having a general north and south direction whose
movement of uplift is as arule to jche east. The prevailing eruptive rockis the White or Leadville borplhyry, which
generally occur§ abov.e the Blue limestone, butis also in Places found below it and at other horizons. Besides these
there are other intrusive sheets of d.ifferent varieties of quartz-porphyry, generally of extremely local development.
Along the western end or lower portion of the spurs of the Mosquito range on which the mines are sitnated the actual
surfz_a,ce of the ground Is very largely huvied to a depth of 100 feet or more beneath an acecnmulation of rearranged
glz.tcm,l or mor@m'e ma;tel.nal, locqllyl ca,lled. wash. ’l‘liq extremely complicated conditions resulting from this state of
- things venders it impracticable within the limits of the present sketch to giveany detailed descri ption of the geological

structure of the district, and the reader is referred for this purpose to' the memoir of wri Y
, moir of i1ter on “The 3
and Mintng Tndust of 1ooq e . ) rof the writer on “The Geolog
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The most important groups of mines of the normal Leadville type, taken in the order of their development and
of their relative distance from the valley, are as follows : (1.) Those of Fryer hill, which is the western extremity of a
spur adjoining Evans gulch on the south, including the Chrysolite, Little Pittsburg, Little Chief, Amie, Climax,
Dunkin, Matchless, and Lee mines. In these mines the ore bodies, which reach a maximum thickness of 90 feet, lie in
an approximately horizontal position, and are included between two sheets of White porphyry. In some cases these
ore bodies are split up by the porphyry into two or more distinet bodies. They ave distingnished from the deposits
in other portions of the district by the almost entire absence of the original limestone, of which they are a
replacement. (2.) The mineg of Carbonate hill, which adjoins California guleh on the north, include the Carbonate,
Yankee Doodle, Crescent, Catalpa, Evening Stfu', Morning Star, Henrietta, Altna, and Pendery Of these the
seven first-named follow tho contact of the limestone and the overlying porphyry onits dip into the hill at an angle
of from 15 to 25 degrees, and are east of Carbonate fault, whicl runs across the face of the hill, while the last two
find the limestone at a lower level on the west side of the fault. (3.) To the west of Carbonate hill a second shoulder
of the spur is Iron hill, which has been elevated to its relatively higher position by the movement of the Iron fault,
which, like that of Carbonate hill, runs along its western base. Eere the principal mines are those belonging to
the Iron Silver Mining Company, which with the Smuggler, and, south of California guleh, the Rock and Dome,
find their ore at or near the surfuce of the easterly dipping hmestone, while the ore of the Silver Wave and Silver
Cord, also on Iron hill, and of the La Plata, in California gulch, is mainly found in approximately vertical but
extremely irregular bodies extending down into the mass of the limestone. Other important mines of this type are
(4) the Florence group, on Printer Boy hill, north of Towa guleh; (5) the Long & Derry group, on the opposite
side of the guleh, and on Breece hill (6) the Highland Chief group, overlooking Evans guleh. On Yankee hill are
the Andy Johnson, Chieftain, Scooper, and others. 'While in Stray Horse guleh the Double Decker and adjoining
mines have gold ore in the lower quartzite, the Adelaide and Argentine find carbonates of lead at the contact of
the White porphyry and the upper portion of the Silurian formation.

MINERALS.—The mogt common minerals are cerussite, anglesite, pylomorphite, and galena; chloride, ¢hloro-
bromide and rarely iodide of lelvor, ironm, genemlly as hydrated sesquioxide, but in the Bxeece iron mine as red
hematite and magnetite, also in the deeper workmgq in the form of pyrite; manganese generally as a sort of
wad, and frequently also as pyrolusite; zine as calamine or silicate, and in depth as zincblende; bismuth as
Stllphide and as sulpho-carbonate in the Florence mine; vanadium as dechenite, or vanadate of ]ead aund zine, in
the Morning Star and Evening Star mines. More rarely, native sulphur is found as a decomposition produact of
galena; also native gold and silver in the limestone deposits. Arsenic and antimony show themselves in the
products of the smelters, the former very persistently, but are seldom found as definite minerals in the ores,

Qutside the California distriet, the principal mine is the Homestake, on Homestake peak, in the northwestern
corner of the county, which was developed before the discovery of the silver ores of Leadville, It is arich body
of argeutiferous galena in Archman gneiss, and is said to have produced at one time a considerable quantity of
nickel oreinthe form of an arsenical nickel mineral supposed to be gersdorffite. A number of less important mines
have been developed along the western slopes of the Sawafch range in the Archean which have produced small
quantities of pyritiferous ores carrying galena. Their main value lies in the silver which they contain, which is also
accompanied by a certain amountof gold. They are mostly reduced in the amalgamating mills which havebeen erected
at Leadville for treating the fow siliceous ores of the distriect which are free from lead. The comparative poverty
of the mineral deposits of this district in gold is remarkable when one considers the exceptional richness of
many of its placers. In the normal silver deposits of Leadville gold is present, if at all, in very minute qunantities;
so that it is not detected by the assayer, but is only found concentrated in the bullion. That it exists, however, is
proved by its having been found occasionally in the state of native gold in the limestone deposits ; for instance, in
those of the Florence mine. ' '

GUNNISON COUNTY.

Gunuison county lies to the west of Lake and Chaffee counties, its eastern houndary being formed by the crest
of the Sawatch range. It originally included only the mountmnous country connected with this range and the
group of the Blk mountains which branch off from it in & northwesterly direction, Since the recent cession of the
lands of the Ute Indian reservation it alsd includes a large portion of this reservation in the Colorado plateaun
region, extending to the boundary of Utah. Its present area of 11,338 square miles is greater than that of any
county in the state.

The plateau region, as yet compamhmly unexplored is mmnly occupied by nearly horizontal beds of Cretaceons

“and Tertiary age. TExcept, therefore, where the underlying Archaan rocks have been exposed by deep erosion, or
the later formations have been traversed by masses of eruptive rock, this region affords little promise of return
to the prospector in his search after deposits of the precious metals. In the eastern mountainous region, on the
other hand, the geological conditions are such as to lead one to expect widespread and important deposits of
metallic mmerals Owing to its isolated condition, being separated from the rest of Colorado by high mountain
ranges whose lowest passes are over 10,000 feet high, and having been but recently reached by lines of railroad, but

e
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few actnally producing wines have yet been developed within its limits. In spite of the fact that it is penetrated by
two lines of railroad, the Denver and Rio Grande and the Denver and South Park,its conditions would be unfavorable
for the treatinent of low-grade ores—the true souree of wealth of a mining region—on account of the high grades which
havé to be overcome by these roads in reaching it, and whicl, therefore, enhance the cost not-only of snupplies, but of
the movement of ore and fuel, were it not for the fact that it contains within itself the means for treating its own
ores at low cost in its coal beds, which are not only exceptionally well sitnated for mining, but are of a quality
probably superior to any on the eastern slope of the mountains. On the completion of the extension of the former
road to Utah it will have an additional outtet in that direction, free from the drawhick 01 exceptionally heavy
grades.

The geology of thu western slope of the Rocky mountains preseuts certain contrasts to that of the eastern. In
the latter region, although along certain shore-lines, by uneqnal erosion, beds of different horizons are found abutting .
against the underlying Archwan, in general the lowest Cambrian beds are tliose which rest divectly upon it. In
the western region, on the other hand, erosion discloses crystalline gneisses and granites, presumably belonging
to the Archaman, in direct contact with horizons as high as the Cretaceous, and at points far removed ﬁ"om any
well-defined shore-line. The sedimentary beds also differ somewhat in lithological constitution, and are, as a rule,
considerably thicker than corresponding beds on the eastern slope. Again, the coal-forming period, which on the
eastern slope was at the very close of the Crefaceouns (or, as some have maintained, at the commencement of thé
Tertiary), in the western region, to judge from the testimony of the thickness of beds overlying it, occurred
considerably before the close of this epoch. The ore deposits also, which there are fonnd mainly in the Archaezm or
Palmozoic formations, in the Gunnison region are found to occur also in the Mesozoic formations even as late as the
uppermost portion of the Crefaceous. The bituminous coals of the Cretacecus formation, which are generally called
lignites, but not it seems with absolute propriety, are here locally transformed into semi-bituminous and even into.
anthracite coals of excellent quality.

The geological structure of the Elk Mountain region is one' of such extreme complemty that only the barest
and most general outlines can bo presented in the limited space here allotted. Aeccording to Mr. W. . Holmes, its
structure is that of o great fault-fold, 4. e, an anticlinal fold, running generally with the axes of the range and
broken along its crest by a fault, the eastern slope of the anticlinal being relatively gentle, but the western so
steep that in one portion the beds are actually inverted. Of the sedimentary beds involved in this fold only the -
Carboeuiferous, Trias, and Jura have escaped erosion in the higher portion of the mountains, while the Cretaceous
beds are left along its flanks. In the center of this fold Mr. Holmes places a mass of ernptive granite. ' The writer
bas had no opportunity of verifying Mr. Holmes’ observations in the center of the range, but is quite ready to accept
hig solution of the structural problems involved, while making a mental reservation as to the existence of eruptive
granite at this point. TFrom observations made during a hasty visit to the southern slopes of the range along Slate
creek and the heads of Ohio and Anthracite creeks he is inclined to think that. this eruptive body may belong, as
do the ernptive masses there, to the porphyries of Mesozoic age and of the Mount Lincoln type, already described
in the section on Park county. These rocks here brgak throngh the’ Cretaceous strata, not only in narrow and
well-defined dikes, but in immense masses, forming entire mountains of most picturesque outline, of which Crested
butte and Gothic peak form the simplest type, relics of neéarly horizontal Oretaceous strata extending up their
sides for several hundred feet above the bottoms of the present valleys. These porphyries in the region visited
areindicated on the'Hayden map either as cruptive granites or as Tertiary voleanic rocks. - Since they break through
the Cretaceons beds, they must have been erupted in post-Oretaceous times, but probably before the deposition of
any distinetly Tertiary beds, and their mode of occurrence and lithological characteristics are quite different from
those of Tertiary voleanic rocks. The intrusion of such enmormons masses of molten material has produced an.
extensive and widespread metamorphism of the sedimentary beds, and may probably account for the (,hanoe of the-
bituminous coals to anthracite.

The Elk mountains are evidently of later age than the Sww'ztch, and, very possibly, even later than the Mosquito
or Park range. -The ore dupoqws of the Ruby distriet must be of poss- (;remceous age, since they traverse Oretaceous
rocks 3 but as to the age of deposits oecurring in the older rocks no data ave yet at hand. Ore has been found
in ’LIHIO% every portion of the Elk monntains and on the flanks of the Sawatch. The principal mining centers are
Aspen, on the northeast slope of the Elk mountains, and Independence, on the west slope of the Sawatch, in the
drainage of Roaring Fork; Ruby, Gothie, and anumber of smalltowns on the southwest slope of the Idlk mouufanns ;
and Pitkin and Tin (Jup, on the southwest slope of the Sawateh. At Independence sulphuret ores carrying silver are
found in the Arehwman., The Gold Oup mine, near Alpine pass, in the Tin Cup distriet, oceurs in a black, fine-grained
limestone, not unlike the Carboniferous limestones of the Mosquito range. Its ore is a silver- Dearing ceruss1te,
associated with some oxide of copper in a ferroginous and siliceous gangue. Of the ore deposits occurring in the-
Cretaceous rocks in Ruby district the Forest Queen mine may be taken as a type. The vein material seems to be
a decomposed porphyry; ; probably a narrow:dike traversing the Cretaceous sandstones, and standing in an:
approximately vertical condition, The oreis lmrgely ruby silver and arsemcal pyrite, occurring in small erevices and
fissures in the decomposed porphyry The gangne m&terlal is sometimes ‘simply an indistinetly bzmded quartz.
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CHAFFEE COUNTY. *

Chaffee county occupies the valley of the Arkansas river between the crests. of.its bounding ranges from the
southern boundary of Lake county down to I'remont and SBaguache countics, alittle below the mouth of the South
Arkansas. Ifs mountain slopes are composed of Archean rocks, mainly granite, traversed by porphyry dikes,
with occasional remmnants of Palwozoic formations in the southern parts which, have. escaped erosion resting
on their crests, The valley bottom, as in Lake county, contains stratified beds of gravelly.formation and of recent
date; but whether they are of the same age as the Lake beds of Lake county, or.have been formed in the Tertiary
period, is not yet definitely known, The more recent gravel deposits at the mouth,of the larger cafions, as well
as those along the bed of the Arkansas river, yield gold. The richest are those af Cash creek, which have been
worked since the earliest discovery of minerals in this portion of the country.. ., .

Tts ‘mining districts have but few developed mines, hence data with regard to them are extremely meager.
In the neighborhood of the town of Granite gold-bearing veins have been worked on:the east side of the valley in
former years. Near Buena Vista, also on the east side, is the Free Gold district, so called from the Free Gold mine,
which is an auriferous quartz vein in a syenite containing abundant titanite. The foot-wall specimen differs from
that of the hanging wall, which snggests the possibility that the vein may be on a fault-plane.

The Chalk Creek- district toward Alpine pass, on the opposite side of the villey, shows also syenitic country
rock which contains a little quartz. The mines from which specimens were obtained ‘are the Black Hawl, Mary
Murphy, and Hortense. The vein material of the two former is a felsitic mass whicli'may be a decomposed porphyry,
In the ore specimen the only recognized minerals are pyrite and a black mineral whicli'Seems to contain manganese.
The ore of the Hortense is a decomposed qualtz porphyry, from which some metalhc inmeral has been removed by
solution,

The Monarch district is near the head of one of the branches of the South Arkansis river. The Monarch mine,
from which its name is derived, i3 a limestone deposit, occurring bebween a darkigray limestone above and a fine-
grained white limestone below. The horizon of these limestones is not known; but it'is very possible that they
correspond to the Blue and White limestones of Leadville. The ore, like that of Teadville, is mainly cerussite or
carbonate of lead. The Columbus mine, in the same district, occurs in granite, its ore consisting of fragments and
erystals of quartz, cemented together by some metallic mineral colored red or yellow by ‘oxide of iron.

by :

AR ERIN

DOUGLAS COUNTY. RN

Douglas county lies south of Arapahoe county, and extends as far as the divide ﬁeﬁ%&een the Platte and Arkansas
rivers and east of Jefferson county, including a portion of the Colorado range lymn' east of the Platte cafion. As
is the case further north, this portion of the range is not yet found to contain’ve blmbble metallic minerals. The
coal rocks, however, und(,rho the plain country east of the foot-hills, though as one &pprow ches the divide they are
more and more deep]v buried beneath the Tertiary deposits of which this mesa 111&@ rl(lge is formed. Their outcrops
can be traced from the Platte cafion to the southern borders of the county, <L1)1)I‘ achmg nearer and nearer to the
foot-hills as one proceeds southward. ;

In the neighborhood of Castle Rock are mosa- lilo 11dges, whieh extend. almoqt Lontmuoublv to the eastward;
but west of tlie railroad, and between it and the foot-hills, these ridges are br()]\ul by 01051011 into a series of 1bomted

- buttes, and are made up of gravel and coarse conglomerate derived frofm the A}ch'nfm fommhon belonging to the
Monument Creek Tertiary of the Hayden survey, whose age has not yet been d(,fg(‘gmnud In th(, neighborhood of
Castle Rock, and for somo six or.eight miles to the sonthward, the surfaces of tjhct(‘e 'vmes as arve covered by a light
pinkish-colored rhyolitic tufa, which forms an admir: Wlo 1)1111(;11110 -stone, and hag b

L § he *_n very extensively used for
this purpose in Denver, The outlm‘ca of this voleanic low have not yeb been acuumtely determined ; it oxtends
but & short distance east and west, and has an average thickness of (ml)oub 20 Ieut’ )

EL PASO COUNTY.

i o i

’\I01e than lmli of the area oi El Paso connty which les to Lhe 80 uth of DOllb,ldks,,]ﬁ plain country. lts western
mountainons area includes the. partially isolated mass of Pike’s peak, separated from the main Frout range by Ute
pass and Manitou park, which once constituted a bay or arm of' the Palwozoic sea,; ...

The only mineral of industrial importance thus for (1evolopcd is coal, of Whloh worl\mg mines exist to the east
of Colorado Springs. Prospectors after the precious metals on Pike’s peak haye, hinever developed an extremely
interesting servies of minerals, of which those of the cryolite group may possibly.proye of econemic importance.
The following are the species previously recognized: ., SRS :

Microcline, -as green amazon stone and other colors; albm, blotltL, VA,
smoky; Huorite; columbite; gpthite; hematite and lmmmte as pseudomom )

erophyllite ; quartz, clear and
g.-pfter  siderite; arfvedsonite;

abtrol)hylhbe 3 zireon, vl \
_In addition to the above the, followmg ]mve reoenuy been determmed by thg llp@,lll,belb of the Rooky Mouuta,m
division of the United States.geological survey: e ol

Topam, phenacite, kaolinite, a peculiar green, muscowte, cryohte, thomqenohte, gea,rksutlte, and_ other, ﬂllOI‘ldGS
not yet cleﬁmtely determined.
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FREMONT COUNTY.

Fremont eounty, which lies to the east of Chaftee and Saguache counties, includes the cafion valleys of the
Arkansas after it bends to the eastward and a portion of the plain country beyond Cafion City. Its mountains
have a base of Archwean, which in the western portion of the county is covered by Paleozoic formations, and on the
north, toward the South park, by Tertiary eruptive rocks, with probably some older porphyries. Along the foot-hills
at Oaucn City occur the upturned Triassic and Cretaceous rocks, which furnish valuable bnilding-stones. A
limestone of the Colorado Cretaceous, which is remarlkably pure, is used in making lime and as a flux for smelting
works, Irom less pure limestone above the Triagsic hydraulic cement is made. From Jurassic and Lower
Cretaceous beds in the plains, as well as in the valley of Oil ereek, petroleum has been obtained, and several wells,
some over 1,000 feet in depth, have been sunk. As yet no considerable concentrations of oil have been developed.
South of Cafion City is a synelinal basin in which the Laramie beds have escaped erosion, and where valuable coal
mines have heen opened by the railroad companies.

CUSTER COUNTY.

Custer connty lies to the south of Fremont, and comprises the Wet Mountain valley, lying between the Wet
mouitaing or Greenhorn range on the east and the north end of the Sangre de Oristo range on the west. The
former mountains are a southern continuation en echelon of the Front or Colorado range, and consist of Archean
rocks, mainly granite, with Mcsozoie formations resting against its eastern base. This range is relatively low, and
its slopes gentle, except where cut through by deep cafions, The Sangre de Cristorange, on the other hand, which
is a southern continuation, also en echelon, of the Mosquito or Park range, is a lofty imposing chain, whose 1'ugged
outlines suggest a very different composition. It hus not been examined by the writer, but presumably consists of
the same Palmozoic rocks that are found in the Mosguito range, resting on an Archsan base and traversed by
Secondary eruptive rocks, of which the so-called Sangre de Cristo granite, outlined on the Hayden map, is very
possibly a variety. The Wet Mountain valley at its widest point comprises a distanee of over 20 miles from east to
west between the crests of these bounding ridges. The valley bottom lies near the west side of this depression, its
Quaternary covering resting either on the Avchwan, or on the eruptive rocks which have broken through it.

The principal mines have been developed in the neighborhood of the towns of Silver Oliff and Rosita, and an
area of 10 miles cast and west and 6 miles north and seuth inclodes the greater portion of these. In this area the
underlying Archaean is hroken through and covered by Secondary eruptive rocks, among which diabase is the only
type which has as yeb been definitely deterinined. To these cruptions have suceceeded flows of andesite and
rhyolite, which outerop at Rosita and Silver Cliff,

The town of Rosito is situated near the eastern end of the dl&tl‘lbt in the midst of a group of steep hills with
smooth rounded slopes, which preject out into the valley from the Wet Mountain range. The town of Silver Oliff,
about six miles west of Rosita, is situated on the open plain near & mesa-like ridge, on whose cliff face, from
which the town derives “its name, are found the silver deposits of the Racine Boy mine. The rock of which this
cliff is formed is a light pinkish-colored rhyolite, showing the charactenshe finely laminated or fluidal structure.
In the town itself, and alonw the castern edge of the cliff, are outcrops of a dark pitehstone, probably a hyaline
variety of the rhyollte Outierops of granite are found on the plains between Silver Cliff and in the hills around
Rosita, rendering it probable that the rhyolite rests directly on the underlying Archman. A number of isolated
Lills rise out of these plains, the most prominent of which is Round mountain, on which is situated the Plata
Verde mine, and about two miles to the northward are the Blue mountains, in which is situated the Bull-Domingo
mine. The bottom of the valley, through which runs Grape creek, lies still to the west of Silver Ollf.f' and has a
considerable extent of arable land.

OrE DpEPOSITS.—The ore deposits of this region are in many cases rather exceptional in character, and have
given rise to considerable speculation as to their origin. As yet, however, no systematic or exhaustive study has
been made of them on which to found a definite and satisfactory classification. Most prominent and vremarkable are
the Bassick and the Bull-Domingo, each situated near the northern limits of the eruptive rocks, the former a short
distance north of Rosita, the latter 7 miles westward, correspondingly situated with regard to Silver Cliff. The
characteristic feature common to these two mines is that the ore is found in large bodies without any definite
boundary, forming a coating on irregularly-rounded fragments of the country rock. A favorite method of accounting
for this mode of occurrence has been that the ore cavities are old craters or solfataric openings, in which the
fragments of country rock have been tossed about and rounded by attrition and coated by a deposition from metallic
vapors and solutions. While the known facts with regard fo these deposits are insufficient to afford a positive
theory with regard to their origin, the evidence is decidedly against this somewhat startling hypothesis. The
. country rock of the Bull-Domingo mine is a hornblendic gneiss, and therefore probably belongs to the
Axchean. The ore, which is mainly an argentiferous galena, forms a regular semi-crystalline coating from one-
eighth to one-quarter of an inch in thickness around the bowlders and pebbles of country rock, and fills the irregnlar
_ interstices between -them.  These pebbles are not in direct contact one with the other, but are separated by the
metallic coating belonging to each individual pebble. The galena is frequently covered by a second botryoidal
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- ¢oating, probably of a siliceous nature. The deposit is from 40 to 60 feet wide, and strikes in a northwesterly
direction. No fresh specimens of the country rock of the Bassick mine were obtained, and its exact nature is not
therefore known. It is said to be the same on Doth sides of the deposit, and to be an eruptive rock. In this case it
is probable that it is a breccia, and the ore is a replacement of the matrix. According to Mr. L. R. Grabill, (a) the
deposit is an irregular opening, nearly efliptical, in horizontal sections from 20 to 100 feet in width, and standing
generally vertical to the depth of present developments, ¢. ¢, about 800 feet., The fragments ofwcountry rock
which fill this opening vary in size from one and a balf feet in diameter to the smallest dimensions, They are rarely,
if ever, in actual contact with each other, whilé the metallic shells which surround them are tangent. The size of
the fragments, as well as the quantity of ore or metallic mineral present, decreases from the center outward, without
any definite limit having yet been determined. In the shell or metallic coating whieh surrounds these fragments
My, Grabill distinguishes a series of concentric layers, the innermost and thinnest consisting of a mixture of sulphides
of lead, antimony, and zine, carrying about 60 ounces of silver and from 1 ounce to 3 ounces of gold to the ton.
This layer is always present. A second coating, not always fouud, is lighter in color, and contains more lead, silver,
and gold.. The third shell is mainly sphalerite or zincblende, reaching a maximum thickness of & centimeters,
which carries from 60 to 100 ounces of silver, and from 15 to 50 ounces of gold to the ton, with consicderable iron, and
gsome copper. This constitutes the principal pay-ore of the mine. The fourth coating, when present, is formed
of chalcopyrite, but is much more irregular than the previous ones, and carries as high as from 50 to 100 ounces
of gold and silver, Outside of these a fifth thin coating of pyrite crystals is occasionally found. All the layers
have a more or less crystalline structure, The remaining interstices between the pebbles are filled with kaolin,
Another singular fact connécted with the depositis the occurrence of small fragments of eharcoal in cavities between
the bowlders toward the outer edges of the ore body, and most commonly near the water-level. These are sometimes
partially mineralized, and at others are perfectly unaltered and retain the woody structure. The greatest depth at
which they have been found is 765 feet from the surface. The other minerals found in the mine are calamine,
smithsonite, jamesonite, tetrahedrite, free gold, and tellurides of silver and gold in minute quantities,

Another type of depositin the region fills more or less vertical fissures traversing the eruptive rocks which form
the hill country around Rosita, The principal of these is the Humboldt-Pocahontas vein, running northwest and
southeast, a short distance north of the town. The exact character of the country rock is not definitely known.
This ore carrvies chalcopyrite and fahlerz, with a little siderite, in & gangue of barite. o

The Racine Boy mine, near Silver Cliff, forms a third distinctive type, and seems to be an irregular impregunation
of the ecountry rock, the ore in general showing a little black staining of some manganese mineral as its only visible
metallic constituent. Thin films-of chloride of silver ave sometimes distinguishable. This is a free-milling ore of

" comparatively low grade, but valuable on account of its great mass. PlataVerde mine has not been worked since

its mill was finished, and no data are available in regard to the character of its deposit, which is, however, in rhyolitic

rock. The ore is chloride of silver, with some sulphurets, impregnating the conntry rock, Tho Terrible mine, in the

Archean, is about 12 miles northeast of Silver Oliff, and has a foot wall of fine-grained iron-stained gneiss. The

vein strikes N, 200 W, and dips 78¢ NE, Its ore consists of » massive cerussite, sometimes cementing fragments

of wall rock, the gangue material being decomposed country rock. The Gem, & newly-opened mine some 12 miles
north of this district, is interesting as having afforded specimens of a rich nickel ore. On Grape creek, in the
norther portion of the county,a considerable body of titaniferous magnetite has also been discovered. Both these
last-named deposits are probably in the Archwmean.

Oro deposits have also been developed on the east slope of the Sangre de Oristo range about 7 miles weat of

Silver Glif. The Verde mine has a vein striking N. 500 W., and dipping 60° SW., said to be in granite. Its oreis

a mixture of pyrite and chalcopyrite, with fahlerz.

HUERFANO COUNTY.

Huertano county, lying south of Custer and Pueblo, is largely a plain country, and only its eastern end, which
includes Huerfano park, a southern continuation of the Wet Mountain valley, extends into the mountain region.
The surface of the plain country, as well as the bottom lands of Fuerfano park, which was a bay in the original
Archean shore-line, is covered by Cretaceous deposits; and it is only along the crests of the bounding ridges, the
Wet mountain and the Sangro de Oristo, and near the eruptive mass of the Spanish peaks, that the rocks liable to
carry metallic minerals are exposed.

The schedule reports furnish data from ‘only a single mine, the Mountain Monareh, in the Third Judicial
district. This mine is situated on the north slope of the West Spanish peaks, about 10 miles sonth of La Veta. Its
. deposit is said to be a fissure vein running east and west, with a shallow dip south, and is from 3 to 6 feet wide.
The oreis a banded vein material, consisting of galena, pyrite, chalecopyrite, and fahlerz. - The country rock is said
to e granite, and the gangue material porphyry. No specimens of either were sent in, butit seems probable to the
writer that both belong to the erystalline quartz-porphyries, whose mode of occurrence has been already described,
and which correspond with what is known of the eruptive mass of the Spanish peals. '

. @ Trans. A. 1. M., E., August, 1882,
voL 18~—-6
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THE SAN JUAN REGION, .

Groroay.—The San Juan mining region, which embraces San Juan coanty, with the adjoining counties of
Hinsdale, Ouray, La Plata, and portions of Rio Grande and Conejos counties, takes its name from the San Juan
mountains, a lofty and irregular mass, which, like the Iilk mountains, have a general northwest trend, but are of
still more irrégular structure, and have #n even greater predominance of eruptive rocks. Owing Lo the provalence
of the latter, which constitute the mass of a great portion of the mountain region, the structure of the sedimentary
beds is necessarily very indistinet, and the geological data which are obtainable are of the most unsatisfactory
nature. The eruptive roeks ocear in great masses, sections 2,000 and 3,000 feet thick being shown in the different
caflons, their most characteristic and striking feature being the occurreuce of immense Dreccia beds over wide
areas throughont the region. The entire mass of these rocks has been classed by the members of the Hayden
survey among the TPertiary cruptives, and they have been colored on the map as either trachytes or basalts,
While basalts undoubtedly do oceur, and trachytes may be found, these or later flows cover bodies of earlier
eruptive rocks, and it seems probable to the writer that the deposits in the region will be found to oceur wmainly
in the latter. This idea is supported by the examination of the specimens of the country rock brought in by census.
experts, Although these specimens were mainly in & condition of alteration so far advanced—as is common among
eruptive rocks in the neighborhood of mines—that their original eondition could rarely be definitely determined,
some undoubted porphyries, diorites, and diabases oceur among them, and the others can be referred, with more
or less probability, to varietics of one of these types, while among the eighteen specimens which were examined
nicroscopically only & single undoubted Tertiary rock (basalt) was found. This oceurs as the foot wall of the Ohio.
Cousolidated mine, in Hinsdale county. Insome of the valleys erosion has exposed granite and guneiss, presumably of
Archzan age, underlying these eruptives, At the head of the Uncompahgre river, near Quray, beds of Palwozoic and
Lower Mesozoic age are found resting on the granite and sinking to the northwest under the Cretaceous formutions.
The latter cover the western portions of the connties of Ouray and La Plata, which, like those of Guunison and
Grand counties, belong to the Colorado platean region. On the southern slopes of the San Juan mountains, in Sawy
"Juan county and the northeastern corner of La Plata county, there is exposed a considerable arca of Palaozoic rocks,
whicl to the southward pass under the Cretaceous formations of the valley of the San Juan. A large portion of’
these ave of undoubted Carboniferous age, but adjoining the valley of the Animas, on the cast, is a mountainous
region called the Quartzite pealts, composed of rocks whose age is a matter of considerable uncertainty. The
limestones which adjoin the quartzite have been considered by Dr. Endlich as Devouian mainly on the evidence of a
single well-defined fossil. This fogsil is, however, pronounced by Professor R. P, Whittield to be a Carboniferous and not.
a Devonian type. The quartzite formations, which are supposed to underlie these, are called on the map Metamerphie-
Palweozoic, the rubric of this formation, however, being included in the Archman; a seeming contradiction of terms,
of which the writer has found no explanation. It is probable that the Palwozoie formations thicken tothe southward,
as they are known to do to the westward; and since the Devonian is well developed in Utah and Nevada, and fossils.
of the Waverly type have recently been found in Lake valley, New Mexico, it i8 very possible that this formation
may be represeunted in the region, but its existence cannot yet be considered as determined.

ORE pEPORITS.—The mwost striking feature in the mineral development of the San Juan region is the immense
quartz veins traversing the eruptive rocks, which stand nearly vertical, their outerops projecting like walls from the
surface, and often traceable to a depth of several thousand feet along the sides of the deep valleys and eafions.
According to Mr. R. C. Hills, these veins cross both the older eruptive rocks and what he considers as the overlying
Tertiary cruptives ; but. it is only in rare instances that the latter have been shown to incloge valuable ere bodies,
these being found generally in the older massive or breceiated rocks, whose prevailing color is some shade of green.
Veing are also found in the underlying gneiss and granite; and in the western portion, especially in the neighborhood,
of Rico, are deposits in limestones of Carboniferous age, frequently along bedding-planes and at the contact with,
sheets of intrusive igneous rocks.

The deposits of the region are wainly argentiferous. In some, however, gold is the chief pay wmineral;
others both gold and silver occur. Free-milling gold ores are, as a rule, comparatively rare, the majority of the
ores containing a large admixturo of base metals, so that they require smelting, The prevailing minerals are.
argentiferous galena, gray copper, generally argentiferous or freibergite, and, in the upper part of the deposits,
native silver and pyrargyrite or ruby silver. Bismuth-silver minerals are found in several mines in -considerable
quantities. Gold is apparently derived in most part from pyrite. Barite is not uncommon as & gangue material,
and fluorite also occurs, althonglh more rarely. Compounds of antimony and tellurinm are said to occur, and rarely
molybdenite and some nickel minerals. The veins are said to have a handed structure, and the quartz is said to.

be erystalline, It must be noted, however, at the same time, that in many cases one or both walls are not well:

detined, and a portion at least of the vein material is quite frequent] y decomposed country rock. Of the age of
these deposits, in the uncertainty which exists as regards the true character of the various country Toeks, but little
can be definitely said. Mr, Hills, who has devoted considerable study to ore deposits, especially those of Ouray
county, divides the veins into three systems, which he regards as distinet and probably of different age: TFirst,
silver-bearing veins, standing at high angles (80° to 90°) and thin (6 inches to 3 feet wide), with no gouge ov-
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selvage, carrying essentially base-metal ores. Second, gold-bearing veins, large and strong, dip about 60°, gonge
or selvage on one or both walls, intersecting the former, and therefore of later age. His third class differs from the
first only in being wider and stronger and in carrying their ore in' persistent bands or streaks. Like them, they
stand at » high angle, and sometimes carry bismuth and antimony minerals. These veins are essentially gold-bearing,
as even when carrying base-metal ores they contain little orno silver, According to Mr. T. B, Comstock, in an article
on the geology of San Juan county,(a) the age of the veins of the district is probably post-Tertiary, and in their
gradually varying strikes, in whigh there is little evidence of any systematic parallelism, he finds a tendency to
radiate out from certain points which he considers centers of trachytic eruption. A, however, in thie nomenclature
and classification of eruptive rocks, he follows a system adopted by Dr. Endlich, and which is peculiar to that
.gentleman, the writer is at a loss to know what value to place on his evidence. Ie recognizes a primary and
secondary system of veing, the latter of which cross the former, and makes the following provisory classification:
Tirst, those having a northwest trend, which are pre-eminently gray copper (freibergite) lodes; seeond, those with
an east and west trend, the bismuth series of lodes, carrying occasionally nickel and molybdenum minerals 3 third,
those with a northeast treud, the telluride series, with antimony and sulphides of the precious metals. From the
data gathered by census experts, which are necessarily very incomplete, it appears that in San Juan county the
northwest trend predominates; in the Uncompahgre district, comprising the northern portion of San Juan and the
adjoining portion of Ouray county, the northeast trend predominates; while in Quray county these two directions
are about equally distributed, the east-and-west trend being in either case of subordinate importance.

SAN JUAN COUNTY.

San Juan county has an area of only 560 square miles, and includes the drainage area of the head of the Animas
river. Itsmines are principally found in the lofty peaks which surround the picturesque and elevated basin of
Baker’s park and its tributary valleys. They oceur mainly in the older eruptive rocks, which here apparently rest
directly on a base of gneiss and crystalline schists, presumably of Archean age. ,

Trom Baker’s park southward the Animas flows in deep cafions cut through later sedimentary rocks, whicl
on the east consist mainly of the questionable series classed as Metamorphie-Palaozoic, aud on the west of limestones.
of Carboniferous age. Of the later eruptive rocks which cover those of Secondary age it can only be said that, in
view of the facts developed by recent more exact lithological studies, it is unfortunate that the term ‘trachyte”
should have been so universally applied, inasmuch ag late investigations of other distriets where this rock was.
sapposed to exist in large masses prove the normal type to Le of extremely rare oceurrence,

The mines reported by census experts belong to three principal districts: the Animas district, about Bakers
park and Silverton; Tureka district, in the northeast portion of the county ; and the Uncompahgre district, on the
mountains between the Uncompabgre and Animas rivers, which apparently takes in also & portion of Ouray county.
The region is undoubtedly one of exceptional richness in mineral developments, so thafi Mr. Comstock’s statement:
that one-sixth of the area of the county is taken up by lode claims seems scarcely an exaggeration. The subjoined
table gives a brief summary of the data obtained from producing mines by census experts:

Mine. . Country rook and vein, ! Ore and gangne.

ANIMAB DISTRICT, ;

Arpen Groupe...ooerncviananen Greenish, indistinet porghvritm rock, Undetorminable. Vein: | Galena and corussite, with gray copper, rich in silver (frol+
strike, NW.; dip, 80° 8TV.; width, 4 feet. Yergito).

Bowery.coiovmiiiiiiiiiinneans Altered felsite-porphyry. Voin: stiike, N. 800 E,; dip, 80° 8.; | * Cnrbonato" ore in quartz, with incrustations of ocher, neu-
width, 10 fect. ' ) rite, and malachite, Ganguo: altered country,

Clovoland Conaclidated........| Tiorite (diabase ?), Containg fibrous uralitic hornblende, which | Mnssive freibergito in gangue of enloite and dolomite, with e
may havoe come from augite; chlovite, epidote, and calcitons do- little galena,

composition yprodueis. Vein: strike, N..270 W, ; dip, 75 W
width, 4 feet,

Diamond (Emblem lode).......| Dioritic (1) rock with quartz in small grains, Vein vertical; | Mixture of galenn, freibergite, and chaloopyrite, with barite
atrike, NW,; width, 4 {ect. betwoen quartz layers, forming banded vein material,

Empire «ovoesvmrsneneanny R Quartz-bearing hornblende-diorite. Vein: strikd, N, 45° W.; ! Freibergite, galonn, pyrite, and chalcopyrite in quarts,
dip, 86° 8W,; width, 7 foet, : '

Horenles..oovmvneeeonemmnanon. Diorite? (cnlled syenite). Vein: strike, N'W.; dip, 820 SW.; . Mreibergite, pyrite, and some galenn earrying silver,
width, 10 foet.

. Bighland Mary.......oco.o.... Biotite-gneiss, A dike of quartz-porphyry cuts the vein at right | Galena, freibergite, and chalcopyrite carrying silver, with trace

ljl_ng;los. Vein vertical; strike, N.82° W,; avoragoe width, 10 of gold.
foot, .

Jonnie Parker ....eo.uvuean.... Diorita? (callod syonite). Vein: astrike; NW,; dip, 80° SW.; | Argentifarous galena, freibergite, nud chaleopyrite, - Quartz,
width, 5 fest. ganguo. . .

b ) R Hanging wall white indistinctly stratified rock, consisting of | Galena and barite, with stains of copper minerals,
quartz and feldspar--between a quartzite and & gnelss; foot
wall decomposod porphyry. oin verticnl; strike, NE.;

width, 0 fect.

North Star (Sultan mountain)..| Very mueh decomposed porphyry. Vein: strike, N, 860 W.; | Massive argentiforous galena, freibergite, nnd zinoblendb, with &
dip, 660 SW. little pyrito. :

North Star (King Solomon | Greenish fulsitic rook (diorite?), Voln: strike, N. 470 E.; dip, | Argentiferous galona and cornssite, with freibergite.
mountain), 74° NE, ; width, 40 feet.

aTrans, A. I. M, B, August, 1882,



84

PRECIOUS METALS.

Mine.

Country vock and vein,

Ore and gangue.

LAB ANIMAS DISTRICT—cont'd.

Philadelphin . covviiimvanannnns

Pride of tho West.eea.uncanan.
RUREKA DISTRICT.

N1 15) ') S

Big Gianb. coueencreienianiiinas
Bonanza tunnel ....... .......,

[T T 1
Mastodon

Bloux Ciby .. oo viveennrniinann

Tom MOOLS . ccvvareneennncaenns
 UNCOMPAHGRE DISTRICT.
Alabama coaiviriiiininiianan,

AnnlaWood. ..o..ooveniin

BONANZR 2o vtiaransenaneannanns

Red Cload.eaeeeneieiniiinn,
2ol ROBOIB. n e vneeveiianenn,

[0 300 M

No specimen. Called ¥ trachyte”., Vein: strike, N'W.; dip, 71°
SW.; 24 feet wide. .

Darlks green compact decompeoned rock, in part brecein. TUndoter-
minable. Vein: strike, N, ; width, 28 faet,

Quartz-ﬁ'eé plagieclase rock, with orystalline groundmass,
probably diovite, Basio silicato changed to ehlorite and calclte.
vin: atrike, NT. ; dip, 78° SE.; width, 3 feet.
White quartz-porphyry. Vein: strilee, N, 50° X.; dip, 45° SE.;
width, 23 feot.
Porphyrite, with biotite, nnd probably hernblende, and n little
quartz. Much caleite in filma,

Diorite? Voin: strike, NX.; dip, 860 8T ....coonvnrmicncnmennannss

Decomposed greenish rock {(diorite?). Vein: striks, N, 400 I, ;
dip, 700 8B, ; width, 200 foct.

Greenigh decomposed rock (diorite?). Vein: strike, W.; dip, 780
Ii. ; width, 4 feet. '

Greenish_ decomposed rock (diorlte). Vein nearly vertical;
atrike, NI.; width, 060 feet; pay streanks, D inches to 5 feot.

Greenish eruptive rock, with pogyhyrlttc crystals and included
fragmeonts of red quartzite, Vein: strike, NI, ; dip, 70° L.,
width, 25 feet.

Diorite or itinbingo microscopically similar to that of the Adelphi.
Vein: strike, NE.; dip, 80° SE.; wiith, 30 inches,

Hanging wall () plagioclase.-horublende reck; diorita (%); foot
wall () much altercd _Borphyritio diabnse; groundmnas, crys.
talline, Vein: strike, N. 200'to 30° E,; dip, 80° E.; 5 foet wide,

Greenish felsite-porphyry much altered. Vein: strike, N. 85° K.;
dip, 80° 8B,

Light-colored decomposced porphyry. Veln: strike, N. 200 &,;
dip, 70° SE., ; widtly, 4 feet. :

Plagioclase rock, with both hornblendo smd angite. Porphyrito
or dinbaso (7)., Vein: sirike, N.200 E.; dip, 65° E.

Greenish decomposed porphyry ; basio. Vein: strike, N. 100 B,
dip, 72° SE. ; width on surface, 80 to 60 feot.

Tog xi}mgh ajtered for determination. Vedn: dlp, 76° SE.; width,

3 feot, )

Greenish country rock; decomposed porpliyry. Veln: strike, N.

602 E.; dip, 80° SE. ; width, 4 feet.

Greon decomposed porphyry. Vein: strike, NE.; dip, 85 SK.;
width, 30 to 40 feet,

1“mibefp:ite; « little galena, with silver and some gold, in quartz
ganguo.
Massive argentiferous galena, with chaleopyrite and freibergite,

Massive freiborgite, with barite and some chalgepyrite.

TFreibergite, argentiforous galenn and pyrite, with quartz,

Oconrs in two parallel veins, one carrying galona, tho other frei-
bergite and barite,

Freiborgite, with some galena and pyvite.

Massive argentiforous galena, with layers of quartz parallel te
the cube faces; zineblénde, pyrite, and chalcopyrito slso ocour,

Mainly galens ; some gray copper.

Argentiferous galona and zinoblende; magsive.

Arﬁzontifnrous egalenn and freiborgite, with some pyrite and
chalecopyrite, Gangue: guartz and feldspar.

Chiefly frelbergite, with some galena, and containing bismuth-sil.
ver In considerable quantity,

Freibergito, stophanite, ruby silver, sulphide of bismuth with
chaloopyrite,

Treibergite and chalcopyrite with barite, Galons and pyrite alse
found, Quartz ganguo,

Argentiferons gnlena with chalcopyritoand zineblende. Gungue:
quartz and altered country.

Argentiferous galena, froibergite and zinoblende, with chaleo.

pyrite and pyrite. Ganguo: guartz and nltered country,

Freiborgito, stophanite, ruby silver, native silver, sulphideof bia.
mutl, with pyrite in quartz and altered country.

Argentifoerous galena, fraibergite, zincblende, chaleopyrite, nud -

pyrite, with somo gold in quartz and altered country.
Freibergite, stephanite, ruby silver, with barite and quartz; &
little galenn.
TFroibergite, galona, and stephanite (#), with some chaleopyrita.
Ganguo: quartz.

OTURAY COUNTY.

Ouray county includes the northern and western slopes of the San Juan mountains, with certain outlyivg
groups belonging geologically to the same mass, and the plateau country extending westward from thence to the
Utah line, which is composed mainly of nearly horizontal Mesozoic beds.

The development of the precious metals has been thus far confined, as might be expected, to the eastern and
more mountainous portion of the county. In the neighborhood of Ouray, which is near the northwest limit of the
eruptive area of the San Juan mountains, erosion has exposed the underlying Palmozoic formations and a small
area of what is presumably Archeean. The deposits of the northern portion of the Uncompabgre district occur
mostly in the sedimentary beds, butin general are more orless closely connected with the overlying eruptive rocks.
The veins belong more generally to the metamorphic type, althongh there seems to be-no marked change in their

mineral constitution. Mineral Farm seems to be a somewhat exceptionally rich deposit in limestone.

In Sneffles

district to the west of Ouray, in Upper San Miguel distriet, and in Iron Springs district near O phir, to the south, tho
veing, like those of San Juan county, are in eruptive rocks, and stand at a high angle, many of them, especially in
the latter district, carrying considerable gold. In the neighborhood of Rico, still farther south, the ores ocenr in

sedimentary rocks, in general parallel with the stratification and with either foot or hanging wall of porphyry.

They are essentially silver-bearing, and have a clay gangue material colored by hydrated oxides of iron and

manganese.

Mine.

Country rock and vein,

Ore and gangue,

UNCOMPAHGRE DISTRICT.

Golden GOte cvncee . enneenaune.

Grand VIEW «oovuineiaaannrnes

Blue-gray crystalline limestone, with chort segregations, Quartz-
porphyry is said to occur,

Argentifero{m nleﬁn. chaleopyrite, and pyrite, with freibergito
and stilmite (f). CGangue: quartz and Larito. )

Hanging wall precnish folsite-porphiyry, and shale below, Toot | Massive argontiferons galens, native silver, stephaunite, zine-

wall shalg, and quartzite below.” Vein: strike, N. 200 E.; dip, |

30° E. with éountry; width, 18 inches,

W‘;l;iti.e quartzite. Vein: strike N, 200 'W.; dip, 86° W,; widih, {
eet.

Bandstono’'and conglomoernte overlaid by eruptive rock, Vein:
strike, N, 820 W.; dip, 77° 8.; 18 inches wide,

blende, Chalcopyrite and pyrite are said to occur, Gangiw:
quartz and altered country,

Argentiferous golens, freibergite, chalcopyrite, and pyrite in
quartzito. -

|
Dyrite and chalcopyrite, carrying gold and silver, impregnating

country roclk.
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Mine,

Conntry rock and vein.

Ore and gangne.

UNCOMPAHGRE DISTRICT—cont'd

Riversido . oonenvenennnniainns

Union

SNEFFLES DIBTRICT.

Potosi

Torrible weueseiiiiinieaanns,

T, 8. Dopository....ccccovennn.

Vieginlus e ccneinnriiniiiiiine,

‘Wheel of Fortune

Yankeo Boy

PIONRRR DISTRICT,
Grand View

NOWIAN. ee e eeveseennrnsnennn

UPPER 8AN MIGUEL DISTRICT,

Gold King .vveveniinmineasnnaes

W Jleerenereaaeeieanns

Palmyrn . veeerrin e
Pandorp & Ordontal..... T
Smugglor cceeesiiieninnanen

Sommit.ceeeeiiieiniiciianun.,
IROK SPRING DISTRICT,

Aonlezuma. sreerviesueiianun e

Valley View ...... tavanenaneons

What Cheer ...vvvvivnnenannn.

Green porphyritic rook called trachyto. Vein: strilke, N, 50
B.; dip, 78° 8. width, 4 feot.

Gray porphyritio rock called trachyte, Vein: strike, N, 40° W, ;
dip, 80° 8, ; width, 7 foet.

Greenish felgitio rock, locally colled trachyte. Vein: strike, NE.
dip, 86° NW.

Probably altered diabase. Vein: strile, N. 800 W, ; dip, 850§ ...

Undetorminable breeointed eruptive rock, loeally called trachyto.
Vein: sirike, N. 870 W.; dip, 750 SW.; width, 63 feet.

Na specimon ; loeally called frachyte., Vein: strike, N, 320 W;
dip, 8u° W, ; width, 4 feet.

Porphyritio rock lilie that generally called trachyte in the region,
Vein: strike, N. 52 W, ; dip, 850 W, ; width, § Teet,

No spcciu‘g"en; locally enlled trachyte, Vein: strilke, N. 859 W, ;

dip, 850 8,

Hanging wall decomposed porphyry or porphyrite; foot wall bine
il]u.%-lgmim:d dolomite, D%l)gsig : 5(rlip,I;.'Soptuyﬂ’.o NE.,2 to 14 foet
iick,

Hanging wall porphyry (8). TFoot wall limestone. Vein: dip, 26°
NI ; deposit, 1 {o 8 foot thick.

Hanging wall darke argillaceous shale, oot wall porphyry or
porphyrite, Vein: dip, 8° N'W., 6 feot thick.

Undeterminable; cnlled trachyte. Diko of altered porphyry(h.
Vein: strike, N, 750 W, ; dip, 70° N,

Decompoged rock, Probnbly porphyrite or diabase. Vein:
atrike, N, 220 B, ; dip, 750 818, width, 8 foot.

TUndeterminable, Porphyry (1) Vein: strike, N, 22¢ I8, ; dip, 76°
SH.; width, 8 feet.

Greenish breceinted undeterminable eraptive rook called trachyto,
Vein: strike, N, 16° W.; dip, 820 W ; width, 12 feot.

Loonlly ealled trachyte. Decemposed porphyry.

Vein: strike,
N. 850 W, ; dip, 056 NE.; width, 4 foot,

Groeonish_undeterminable rook, looally called trachyte. Vein:
strike, N, 72® B, ; dlp, 60° S.; width, 10 fect.

Groeonish nndeterminable brecoin, locally called trachyte. Voin:
strike, N.18° W, ; dip, 66° W.; width, 10 feet.

Undetorminable eruptive rock lncnlly cnlled trachyte, Vein:

strike, NE,; dip, 70° NW, ; width, 4 feet,

Cryemllluo quartz-porphyry. Vein: strike, E.and W.; dip, 55°
8. width, 4} feet.

While * siliccous Mmestone”. (Porphyry?) Vein: strike, NW.;
dip, 66° NE.; width, 43 feat.

Called traohyte. No specimen, Voin vertical; strike, NE.......
Bizté&rporphyrlte. “Vein: strike, N, 88° W, ; dip, 70° N.; width,
oct.

Tine-grnined very eryatalline quartz-porphyry.
mulgw.; dip, 60 N.; width, § feet.

Syenite or diorite (f) with a little quartz,
. ; dip, 75° W.; width, 4 foet. .
Called trachyte. Nospecimen. Vein, vertical ; strike, NE, ; dip,

§09; width, 8 foet. .

unartz-porphyry, like Tincoln porphyry, Vein, vertienl; strike,
Qe 0TS Wik, 4 foot, '

Vein: atrike, B.

Vein: strike, N. 160

Argentiferous galena, with pyrite and a little freibergite.

Argentiforous galena, chaleopyrite, nand pyrite, and some ste-
phanite,

Freiborgite, stephanite, and argentiferous gnlenn, in white quarts
and decomposed conntry.
Mninly argentiferous gnlena.
try.

Argentiferous gnlena, zincblende, nnd {reibergite, with some
pyrite.

Avrgentiferons galenn and freibergito.
tered country vock,

Crangne: quartz and altered coun-

Gangue: quartz and al-

Stephanite and freiborgite, Gangne: quartz and porphyry.

Arpentiforous galenn and zinehlende, with barite and chaloopy-
rite. Goangue: quartz and altered country.

Oxides of manganese, carrying silver, probably as chloride ox
gulphide,

Hydrated iron and manganese oxides, earrying silver.

Tvon-stained olayey mass, carrying silver, carbonato of lead, and
othor minorals,

Argentiforous galena and freibergite, with barite and quartz.
Sevoral parallel veins.

Avrgentiferous gnleun, freibergito, chaloopyrito and pyrite, with
gome freo gold. Gangue: light-colored felsitie rock, banded
parallel with walls,

Gold-bearing quartz in altered couniry roclk.

Quartz imprognated with ealenn, zinoblende, ehaloopyrite, and
pyrite, cavrying gold and silvor. Gangnoe: quartz and nltered
coantry rvoek,

Argentiferous gnlena, with barite aud stibnite.
and altered country,

Auriforous quartz, with pyrits and chalcopyrita,

Ganpguo: quardz

Native silver, stophanite, argentiferons galena, and zineblende.
Gangue; quartz and altered country.

Argentiferous gnlona, cernssite, with stephanite and freibergite,
Goanguo: quartz and altered country,

Galenn, corusgite, with some chaleopyrite, in guartz and nlteved
ecountry rook, .

Galens, pyrite, and auriforous iron-stained quarts,

Gnalena, freiborgite, chalcopyrite, and pyrite.
and porphyry, ,

Tron.stained - auriferous quartz.
couniry.

Argentiferons galenn, zincblende, pyrite, and barite. Gaugue:
quarts and altered country, '

Avgentiferons galena and pyrite, with a little gold, in gungue of
dolomito and quartz.

Argentiferous gnlena and corussite,

Goangue: quortz

Gnngue: quartz and aliered

Argentiferons galena and frefbergito, with chaleopyrite, pyrite.v
nnd zineblendo, Gonguo: quartz and altered ocountry,

T

LA PLATA COUNTY.

La Plata county lies to the south of Ouray and San Juan counties, and is largely a nesa country formed of
approximately horizontal Mesozoic beds, protruding through which are the eruptive masses of the La Plata
mountains and the Sierracl Late. The coal horizons underlie a large portion of the county, as well as a portion of
western Oﬁmy, and developments have been made in the more thickly settled portions.

In the census year its mines were mostly in the condition of prospects. A schedule was ebtained from only
‘one producing mine, the Comstock, in the California district, on the west side of the La Plata river, and 24 miles
north of Parrott Oity. Itsore deposit oceursin adike of felsite-porphyry included in a reddish sandstone or quartzite,
lithologically resembling those of the Upper Carboniferous of Park county. The deposit strikes north and south
with the formation, dipping 65° to the eastward, and is apparently an impregnation or alteration of the country
rock for about 6 feet in width near the hanging wall of the dike, Its ore is auriferous pyrite in a quartz gangue,
with scattered spots of galena and gray copper. Specimens have been brought in from an extremely interesting
deposit of copper glance in a coarse conglomerate resembling lithologically those which occur in the lower portion

of the Triassic formation found to.the west of Durango.

A similar deposit is said to oceur in the valley of the Rio

Dolores, in the immediate neighborhood of a mass of eruptive rock which traverses the sedimentary conglomerate.
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HINSDALE COUNTY.

Hinsdale county lies to the east of Ouray and San Juan counties, its area being mainly covered by eruptive
vocks, with some exposures of underlying Arvchaean in the valleys tributary to the Lake fork of Gunnison river.
Its mines ocenr mostly between Lake City and the crest of the range which divides this county from San Juan.
In manner of oceurrence of country rock and minerals they resemble those of the latter. Exeeptionally, the country
rock of the Ohio Consolidated mine, on Henson creek, 15 miles west of Lake City, is a fresh feldspar-basalt,
containing olivine, which is largely altered to serpentine.

S T T U A T R T T S L T L A e e L WL T L E LTI ITETRIT ST IR e R N I T S T
i

Mine. I Country rock and vein, : Ore wud gangue,

GALENA DISTRICT,

Caliternin ... .o oo 0 Porphyrito () Hnugmg \ml] resembles decomposed felsite-por- | Argenfiforons galenn, froibergite, zinchlendo, chaleopyrite, with
C phyry. Veln: strike N, 570 18 Qip, 552 NW.; anded strne- g ealeite nud rhodochrosite (1) in qmnu gangue,
. ture, 4 feot wide, !
e Watve o vaen e ; Grray cruptive, ealled trachyte.  Vein: strike NE.; dip, 809 8, Avacptiforous  galena and freibergite; little native coppor,
wldihy, 4 foct. - Ghanguer quartz and alteved country.
Ohio Clonselidited ceeeeeaneend Foof wall fresh feldapor-basalt, swith olivine alteved to seipen. j Freibergite und ebaleopyrite. Gangne: quirtz and altered coun.

sme,  Voin: stiiko N. 50 W, dip, 730 Wy 33 feet wido,

Pulmetto .o (un\ diabase-porphyrite, with iendoney to amysdaloidal struce-

tine;  bauging wall much altered basle voek, pussibly rlm‘! iy,
!

{ Chaleepyrite, stephanite, and ruby silver, with some gold in

Itire Veind strilfe No950 B dip, 748 8.; 4 feit wide, . querlm gangue.
Silver Cord Extension......... ‘ Nospnumen loeally called porphyry, Voin: strike N, 1% W.; | Freiborpite, with native silver and galens, ehaleopyrite and zine-
o dip, 860 T, No fuot wall fuun(ll blende,  Goangue: quarts, with alirtle altered country.

Way & Tloooe ooeeen. o f Decomposed undoleummﬂ»luIm-k locally ealled trachyte, Vein:

Freibergite, galena, and chaleopyrite: quartz gangue.
strike N, dip, 74¢ (). .

'

LAKR DISTRICT, "

Dedleof 41 Westoenea e, ‘ Troecompuosed light-eolored orthocluss rock, with little quml/ lo. | Argentiferous galenn, freibergite, zinoblends, and auriferous
enlly endied tinchyte. Vein: strike N. 660 I ; dip. 620 8.5 0 cbaleopyrite; yuartz gangue,
widll, 18 inches,
PARK DISTRICT,

Stophanite and galenn, with pyrite and ohalcopyrite; quartz

1
0 LY 3 No spéeimon ; ealled diorite, Vein vertionl; strike N340 E..
. | gangna,

|
|
i
i
B
|

SAGUACHE COUNTY.

Saguache county comprises the head of San Luis valley, with the slopes of the Sangre de Oristo range, which
face it on the northeast, and the Cochetopa hills on the northwest, a volcanic mass, reaching from the southern
end of' the Sawateh range to the San Juan mountains. .

No working mines of the precious metals are reported for the census year. On the western slope of the Sangre
de Cristo, not far from Hay den’s pass, ocenrs a rich deposit of red hematite iron ore in lJimestone (Carboniferous ),
whiel is worked by the Colorado Coal and Iron Company, and to which a branch road has been extended from
the Denver and Rio Grande railroad above Poncho Springs.. Iron ore is also said to occur on the west slopes of the
Coclietopa Lilly, In the valley of one of the ereeks tributary to the Gunnison 1‘1‘.’61‘

RIO GRANDE COUNTY.

Rio Grande county comprises the very uppermost portion of the valley of the Rio Grande and the eastern end
of the San Juan mountains, which is made np almost entirely of eruptive rocks, said to belong to the Tertiary
voleanies,

Little Annie mine, in the Summit wining district, is the most important producing mine. It is sitnated abous
98 miles to the sonthward of Del Norte, at the head of Alamnosa creek. - It is an exceptionally rich deposit of free
gold in quartz 45 feet in width at the surface. The quartz is a peculiarly cellular rock, and the cavities are
supposed to be those teft by the leaching out of feldspar crystals. The country rock is probably an older porphyry.
This could not be determined for want of w specimen; but it has been suggested, with considerable appearance
of probability, that the so-called vein is an altered porphyry dike impregnated with mineral.

GEOLOGICAL SKETCH OF WYOMING.

The territory of Wyoming lies to the north of Colorado, having a corresponding area as measured by degrees
of latitude and longitade, bhut sel off 20 of longitude to the westward.

. Although directly in the line of the main Rocky Mountain uplift, the larger portion of its area is a plain or mesa
countiv, The Colorado range extends a short ‘distance north of the bound(u‘y of that state, but with a very mucl
diminished elevation. In the northwestern corner of the territory is a considerable mountain area, occupied
principally by the Wind River, Shoshone, and Big Horn ranges, which are connected with the northern continuation
of the Colorado range by low east and west ridges, the Sweetwater and the Seminole mountains. In the extreme
northeastern portion of the territory a portien of the Black Hills uplift is included within its boundaries.

i
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With these exceptions its area consists of broad grassy valleys or Tertiary mesas, which either form arid deserts
or are covered with a somewhat scanty growth of nutritious grasses. But few large streams are found in the
territory, although within its area are some of the sources of the three great river systems of the country, viz, the
Green or Colorado river, which flows sonthward throngh its center; the Snake Fork of the Columbia, which takes
its rise in the northwestern portions; and the Platte, Cheyenne, Powder, and Wind rivers, important tributaries to
the great Missouri River system. With the exeeption, therefore, of narrow strips of alluvial soil in the bottom Iands
of these streams and their tributaries, it is of little value for Lgmculm al purposes. On the other hand, the immense
stretch of grassy plaing available for grazing constitutes its great wealth,

Our geographical and geological knowledge of the territory is mainly obtained from the reports of thv
Exploration of the Fortieth Parallel, whose field of labor covers o narrow strip along its southern border, and from
detached notes on the same field wmade by the Hayden survey.,  The last seasow’s field-work of this survey (in 1878)
covered a considerable portion of the western and northern areas of the termtorv but its results are not yet
printed. (a) ‘ :

GENERAL GBOLOGY.—It is donbtful whether any portion of this territory emerged from the surface of the ocean
during the Palwozoic and Mesozoic eras, At the most,land areas, if they existed, were confined to the northwestern
portion, consisting of what now constitutes the Wind River range, and possibly portions of the adjoining mounutain
areas, The mountains of Colorado find their continuation in a system of submerged reefs and small islands,
stretehing in o direction a little east of north to the Black hills of Dakota, and branching off in a northwesterly and
westerly direction to connect with the Wind River range. In this area sedimentation, fed by material derived from
the land areas of Colorado on the south, of Ttah and Idaho on the west, and of '\Iontdna and the Blaclk hills of
Dakota on thie north and east, went on w1th(mt any important interruption until the close of the Cretaceons. As
already noted in Colorado, there was a probable continental elevation toward the close of this period, resulting
in the partial inclosure of the basin which forms the central portion of the territory, so that its waters becamo
gradually fresher, and were finally shut off from all communication with the ocean. The conditions of this period
were particularly favorable for the formation of coal, and the upper portion of the Cretaceous, wherever it outerops
thronghout the territory, has been found to yield an abundance of this valuable mineral. After the great
dynamic movement at the close of the Oretaceous large areas wers still beneath the snrface of fresh-water Tertinry
seas, in which deposition went on with great activity. It iy as yet too early to outline definitely the areas of these
different seas, but it is known that within the Tertiary system there exist important developments of beds of 1he
Eocene, Miocene, and Pliocene periods. The wealth of fossil remains of animals, fishes, and plants which have
been exhumed from these beds has already given them a world-wide renown among students of the evolution of life
on the globe.

The surface changes during the Quaternary have been. comparatively small as compared with those of the
mountain regions adjoining; and yet enormous masses of the beds deposited in the Tertiary era have been.swept
away. In the Wind River mountaing a local system of glaciers existed relatively greater even than those of
Colorado, living relics of which ave said still to exist in the higher parts of the mountains.  Of eruptive rocks there
seems to be a singularly small development in this great nrea. As far as known, they are mainly confined to the
_ Yellowstone parl, in the extreme northwestern pm-t‘i‘ou of the territory, whose geysers, generally considered as
intimately connected with recent volcanic action, eclipse the hitherto unrivaled springs of the voleanic island of
Iceland. In the midst of the Tertiary plains of Lho great Gtreen River basin is found a small low of leucite-lava, the
only occurrence of this mineral, which is characteristic of the lavas of Vesuviusg, hitherto discovered on the Amemcan
continent. - It is not to be wondered at that we have but little information about earlier eruptive rocks, since so
mueh of the area of the country is covered by sediments deposited since their eruption and the Archeean arcas in
which thiey might be found arve ag yet comparatively unstudied.

GOLD AND SILVER.—As might be inferred from the above brief sketch of its geological structure, Wyoming
can searcely rival its northern and southern neighbors as a producer of tlhie precions metals. Ibs actual resonrces
have as yet, however, been searcely developed, pactly becanse the broad plain areas offer little indneement to the
prospector, and partly because be has hitherto been debarved from the northern mountain areas by the Indian tribes
to whose reservation they belonged.. The only discoveries of ores of these metals which are known to the writer arve
confined to the Medicine Bow range, a northern offshoot of the Colorado range, to the south of the Laramie plains;
to the Sweetwater and Seminole mountains, a group of hills running east and west from the northern end of the
Laramie hills to the Wind River mountaing; and to the mining districts near South Pass, at the southeastern end of
the Wind River mountains. Irom the latter region alone were returns obtained by the eensus experts.

The Archmean nuclens of the Wind River mountains consists mainly of granite, on whose northeastern fanks
rest the Palmozoic and Mesozoic formations; while on the southwest the Tertiary beds of the Green River basin
come directly in contact with it. “At the southeastern extremity of the rauge the granites give way to a series of
schlbtosc rocks, prevailingly gneiss and mica-schist, whose area éxtends out for some distaunce bcy(md the actual

@ The writer has been favored with a glanw at the fopogmplucnl nnd freologlou] maps of this lupoxt Trom w]nch 1)‘11'1 of the data
hersin contained are derived.
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mountain uplift. In the foot-hills of the range, nearthe South pass, are the Oalifornia, Miner’s Delight, and Shoshone
districts, the former near Atlantic City, and the latter near South Pass Oity. Mines were first discovered here in
the fall of 1867, and the region was the scene of considerable excitement in the following year. Wild-cat speculation,
danger from the Indians, and other canses have combined to prevent its proper development; so that, although the
mines are now almost deserted, it wonld seem that their abandonment has not been necessarily due to want of
good ores. Trom the data obtained, they seem to be mainly free-milling gold ores, ocenrring either in qnartz veins or
as impregnations of the country rock, which is mainly gneiss of both micaceous and hornblendic varieties. It
ig diffientt to form « clear idea of the exact geological relations of the deposits, but they would seem to be in some
respects analogous to those of the Black hills, Galena and copper ores are also said to have been found in the
vicinity, but their exact location is not given,

Copper ores have recently been developed near the Platte river to the northwest of Fort Laramie. From
the bhoundary of Colorado nortliward to the Platte river extends a broad flat ridge, known as the Laramie hills,
whose surface is made up of Archman rocks, from which the Paliozoic and Mesozoic beds, which originally covered
it, have heen removed by erosion. ITrom Laramie peak, the northern extremity of this ridge, which itself was
possxbly an island in the Cambrian ocean, an irregular reef of Archman rocks extended in a direction a little
north of east toward the Black hills, I’ortions of this reef, which in Tertiary times projected above the water,
now form anp irregular group of hills, known as the Rawhide buttes. At the sonfhern base of these hills, in the
sedimentary rocks which rest against the Archeean, oceur the deposits of copper above mentioned. The ore consists
of carbonates, oxides, and silicates of copper, containing no silver, and, thus far, not sufficient sulphur to make a

matte. To what goological horizon the country rock inclosing these ores belongs is not known, nor the character
of the deposits ; but it seems probable that they are rather impregnations of a certain bed than a vem crossing the
stratification.

CoAL AND IRON.—The actual development of coal in Wyoming is alveady very considerable, and its possibilities
areimmense. With the exception of the mountain ridges, the entire area of the territory may be said to be underlaid
by the coal formation. Qver a very great portion of this ares, it is true, this formation is so deeply buried bencath
Tertiary deposits that it is practically unavailable. On the other hand, the coal formations are by no means
absolutely horizontal over all the plain country, but have been broughtto the surface by various geological movements,
so that the actually known extent of its outcrops is very great. The two largest basing are those of the Laramie
plains and of the Green Riverbasin.. In the former coal is worked extensively at Carbon, onthe Union Pacific railroad;
in the latter, coal beds have been opened at Black Buttes and Point of Rocks, on the east, and at Rock Splmg“i,
on the west of a synelinal basin lying east of Green river, while the outerops of a seco‘nd basin to the west of
Green river have been found extending all along the western borders of the territory and beyond the line in Utah
from near the head of Bear river, following the valley of that stream and of the south fork of Snake river as far as
the junction of the latter with Henry’s fork, a distance, in round numbers, of 176 miles. Outcrops have also been
found extending around the northwestern point of Wind River range, at the head of Gros Ventre and Wind rivers,
and at various points ameng the bays of the Big Horn mountains and the Black hills of Daketa. They have also
been found not far from the copper mines to the north of Laramie peak., The only actual working mines, however,
are those along the line of the Union Pacific railroad, which are either owned by or are indirectly under the control

of that corporation. Iron ore has been discovered in immense masses in the Laramie hills at the head of Horse

ereek. This oreis magnetic. The specimens as yet tested have proved to contain too large a pereentage of titaninm
to be of marketable value, but it is by no means certain that a more careful investigation may not discover bheds
comparatively free from this injurions constitnent. A valaable deposit of remarkably pure red hematite also exists
in the Carboniferous strata resting against Rawlings peak. The ore was used for some time as a mineral paint, but
the mine has of late years for some unknown reason been abandoned, IPetrolenm is found in the rocks of thé
Cretaceous formation at many points, and oil of excellent quality for lubricating purposes has been obtained in small
quantities; but the practical value of this formation o8 an oil producer has not yet been thoroughly tested. At
varjouy points in the Tertiary plains are beds of dried-up lakes containing valuable deposits of alkaline salts.  These
are specially frequent to the north of the Union Puaecific railroad, between the Platte and Green rivers, and in
one case a deposit of solid sulphate of soda 15 feet «in thickness has been proved. Their actual development is
mvaltmg the advent of some enterprising nmnufacturmg chemist.
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SWEETWATER COUNTY.

Mine, Country rock and vein, Ore and gangue.

CALIFORNIA DISTRICT.

Ameoriean..ovverainrenanens ... | Fine-grained gnelss. Vein: atriko, NE.; dip, 8.5 2 to 8 feat wide.| Free:gold in quarta,

Buekeyo Stato........oovena. Horablende-gneisa. Vein: strike, E. nnd W.; dip, W, width Do.
jrregular, ¢ inches to 12 foet,
(67205 11111 A Archman schists. Vein: strike, NB.; dip, N.; width irvegular, | Gold-bearing quartz.
8 inches to b feot. PO R rregn rolc-henring ¢
" Manchester. «oceeecaeeiannn. Amphibolito and gneiss. Vein: strike, NW.; dip, 45°8.; width . Do.
irregulnr, 4 to 16 feot.
Mary Bllen ccocaveaaciinaaann. “Black granite” ; no specimens; probably greiss. Vein: striko, | Free gold.
NIL.; dip, W5 t'wewgoltoot thick. Iuegulm on himgingwull. &
VICTOTI® cevnveranrnnnnnancnnns Gnelss, Vein: strike, NI ; dip 8E.; 1to 4 feet wide ........u.. Do,
MINERS' DELIGHT DIRTRIOT. ’
Hartloy.covmeaeeaeraeenonnconns Coimllnct du&g‘gneisa Vein: strike, SW. ; dip, S.; 6inches 10 2 | Free gold in quartz and decomposed country.
oot in width,
Miners' Delight .......ccnvots l)ng-l,r.asdned gneiss, Veln: strike, NE.; dip, S.; 1 to 6 feotin | Freo gold, with little silver in quartes.
wid
Kidnoy Johnston. .......ce..e Gnelss and schists, Vein: strike, NE.; dip, 8.; width, 6 inches | Free gold in quartz,
10 6 feot in width.
Yollow Jnokeb.neesveneennnt Gne_iag and sohists. Voin: strike, NW,; dip, 8.; 1to 4 feet In Do. ) .
. width, . .

SHOSHONE DISTRICT.

JOLIB0 caeccaiiani i iananaaanas Agpn.runtlv Archmnn gneiss, Vein: stiike, NW.; dip, 8.; 2 to Do,
foot wido,

GEOLOGICAL SKETCH OF THE BLACK HILLS OF DAKOTA. (4)

The Black hills of Dakota coustitute a wooded island rising from 2,000 to 3,000 feet above the treeless plains
of Dakota, quite isolated from the main ¢hain of the Rocky mountaing, whose foot-hills lie 100 miles further to the
west. Their uplift forms an oval sgome 120 miles in length by 50 in extreme width, its longer axis having a direction
a little to the west of north. The surrounding plain or mesa country i covered by practically horizontal beds of
Cretaceous and overlying Tertiary formations.

Their geological structure is that of a singularly regular quaqumvers‘tl having o central nueleus of Archaean
schists, on which rest beds of the Palwozoic and Mesozoic formations dipping away from it in every direction,
the outerops of the latter forming a series of fringing reefs, or so-called hog-back ridges, which completely encircle
the island. The area in which the Archman rocks are exposed occupies the eastern and higher portion of the hills,
and also forms an oval somne 56 miles in length and 24 in extreme width, its Ionger axis running north and south.
The northwestern portion of the hills is covered by nearly horizontal beds of the Paleozoic formation, patches of
which are still left in the Archman area, while the steeper dips of the quaquaversal are found as a rule only near:
the foot-hills,

The Archoan rocks of the Black hills are divided by Mr. Newton into two series, an older and a newer
Archman, the former, in general, occupying the southwestern portion of the oval area above mentioned, and the
latter (the newer Archean) the northeastern portion. The latter he considers to closely resemble the Huronian
of the cast, and it is certainly unlike any Archman formation yet studied in the Roeky mountains, except that
of the Red Creek area in Wyoming, (b)) which wag also considered as corresponding to the eastern IHuronian,
and resembles it lithologically. The older Archean is also somewhat different from that of Colorado, in that it
contains but little gneiss. The granite which occurs in it, however, would not seem to form so much of a
distinctive character from this Archeean as was thought by Mr. Newton, since it is apparently an exaggerated form
of the pegmatite, which is largely developed in Colorado in secondary veins and irregular masses tr: aversing the
gneiss and schists. This older Archaan consists, according to Mr. Newton, of quartzose, garnetiferous, and
ferruginons mica-schists, chloritie schists, amphibolites, and subordinate gneiss, with interlaminated veins of quartz
carrying gold. In these occur large masses of granite of lenticular shape, conforming in general with the
stratification of the schists, and made up of very*large individuals of quartz, feldspar, and miea, crystalline in
structure, but not always in complete crystals, Tourmaline erystals are quite common in the granite. This
granite Mr Newton regards, from the fact that it sometimes incloses fragments of schist and has polished contact
surfaces, as distinctly of an eruptive origin, but as erupted in pre. .Cambrian times. The rocks of the newer Archasan
are, avcordmg, to him, not essentially different in mineralogical composition, but are characterized by a mueh finer
texture, They consist of micaceons clay slates, siliceous slates, hydro-mica schists, and guartzite. Quartzite forms
an important constituent, often carries a certain amount of' mica, and occurs m powerful beds from 50 to 200
wnd sometimes 500 feet thlck. The mica-schists are often gu‘netﬁerous, and contain also staurotide crystals.

"@The data for this sketeh, additionsl to that gathered by census experts, were obtained from 4 Report on the Geology and Resowrces
of the Black Hills of Dakota, by Heury Newton and Walter P. Jenney, ohgervations made in 1875 and publlshegl in 1880, and from a paper
by W. B. Deverenx on ‘“ The cceurrence of gold in the Potsdam formation”, Trans, A. I, M. B., February, 1882,

b Geological Eaploration of the Foriicth Parallel, vol. 11, ])Esmptno Geology, page 269. .
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Gneiss also occurs, but rarely. To these should be added, from data furnished by the census specimens, a series
of very fine phyllites and some actinolite schists, Interlaminated lens-shaped bodies of quartz are also noted
in this series by Mr. Newton, and are by him sapposed to be auriferous. Mr. Jenney considers these quartz bodies
ag differing in the two series, though the reasons for this difference are not apparent. Both are parallel with that
bedding, and neither traverses it; hoth carry gold, but those in the older series he considers interlaminated fissure
veins and continnouns, and those in the newer series as segregated veins and not continuous. The enormous quarts
bodies which have yielded the principal gold produet of this region belong to the latter class.

Overlying unconformably these Archeean sehists is a thickness, in round numbers, of 2,500 feet of Paleozoic
and Mesozoic beds, which, according to Mr. Newton, are entirely conformable within themselves. These consist
first of a thickness of 250 fect of caleareons sandstones and quartzites, having a conglomerate with caleareons
cement at or near the base and local developments of glanconite grains in the upper part. In these are found
well-recognized fossils of the Potsdam formation, whicl is classed by Mr. Newton ds Silurian, but which it is now
more common to group under the Cambrian epoch. Above the Potsdam sandstones are pinkish and gray limestones,
passing np by a gradungl transition into red and variegated sandstones, in the former of which are found well-recognized
Carboniferous types. Over these are the red Triassic sandstone beds, suceeeded by variegated clays and marls, with
a little limestone of Jurassic age and coarse yellow sandstone, with clays and shales of the Cretaceous formation.
The thicknesses given by Mr. Newton are 690 feet for the Carboniferons group and 1,440 feet for the entiro
Mesozoic system. The striking features in this series of deposits are the apparent absence-of representatives of
the formations included Letween the. Cambrian and Carboniferous and the relative thinness of the entire series as
compared with sections found in other parts of the country. The latter fact is leks surprising when it is considered
that the tendency of the Rocky Mountain deposits has been observed to be a thinning out toward the east, and
that the Black hills were an island at least 100 miles east of the Archean shoreline. Whether the apparent gap
in the series signifies that there was actually a cessation of deposition during Silurian and Devonian times, or
whether representatives of these formations exist but have not yet Leen detected, is a question that can only
be definitely determined by far more detailed studies than have yet been made.

The geology of the Blaek hills is of singular interest, not only to the general but to the economic geologist,
and the facts already obtained show that its history has been a remarkably varied one, According to Mr. Newton,
there is evidence that the newer Archman is unconformable to the older; in other words, that dynamic movements
took place, snd land existed here which was acted on by erosion before the closeof the Archan. The conglomerate
at the base of the Potsdam bears unmistakable evidence of having been a beach or ghore formation, and shows
that new land appeared at the close of the Archeean, while the comparatively horizontal position of the Potsdam
and Carboniferous beds in clevated portions of the hills seems to indicate a gradual subsidence during the Cambrian,
whieh, it the Devonian be really wanting, must have been followed by a sufficient elevation toprevent the sediments
of that period covering its area. This elevation, however, must have been of such a gradual character that the
formations were not disturbed, inasmuch as the Carboniferous beds were deposited with perfect conformity on the
Cambrian. At the close of the Cretaceous the area of the hills was again lifted above the sea and a second
conglomerate deposited round its shores, Erosion during this time removed a large portion of the Mesozoic and
Paleozoic beds to form the surrounding Tertiaries; and that elevation bas gone on since Tertiary times seems to
be proved by the evidence of conglomerate beds more recent than the Tertiary, which oxist, aceording to My, Jenney,
300 feet above the present stream beds, and are made up of bowlders of the Archeean and other rocks from the
interior of the hills. These gravels or conglomerates Mxr. Jenney regards as quite distinet from those of the present
stream-beds, and as probably dating back to the close of the Glacial epoch. There are thus four different ages of
gravel formations, all of which, except possibly the third, have been proved to be gold-bearing :

TFirst, The Potsdam conglomerate.

Second. That at tlie elose of the Tertiary.

Third. That at the close of the Glacial period.

Fourth. The recent.

Of eruptive or igneous rocks, of which there are abundant outbursts, especially in the northern portion of the
hills, where the richest mineral deposits have hitherto been.found, Mr. Newton recognizes only those of Tertiary
age. It seems probable, however, that had not his untimely death cut short his observations a further study might
have led him to modify this opinion. Mr. Caswell, to whom the specimens of eruptive rock were submitted for
microscopieal examination, says himself that in several cases he would have classed the rocks as quartz or feldspar-
porphyries had not their geological relatiouns, as described to him, forbidden it. Among the census specimens are
some which undoubtedly belong to these types. They are the rocks which are described by Mr. Devereux as
breaking in dikes through the Potsdam conglomerate and spreading out over its surface in the neighborhood of
Lead Oity. Moreover, the structural relations of the eruptive masses which form many of the prominent peaks;
and which, according to Mr. Newton, have uplifted the surrounding sedimentary beds, belong rather to the type of
earlier intrusive eruptives, analogous to the laceolitic bodies, than to the Tertiary volcanics, which as a rule have

flowed out on the surface without exercising any considerable disturbing influence on the sedimentary beds through
which they have passed.
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To the economic geologist the most interesting fact in the geology of this region is the definite date given to
the formation of the gold deposits. The Potsdam conglomerate is in places an actual placer deposit formed on the
beach of the Cambrian ocean from the débris of veins at present worked in the Archwan. The gold of the Black
hills is therefore distinetly of Avchman age. Mr, Deverenx also recognizes a probable secondary deposition, whicl
he considers as probably resulting from chemical solution of gold contained in the Potsdam conglomerate and
redeposited in the underlying schists. e also seems to consider the deposition of certain silver-bearing ores in the
neighborhood of Bald mountain, a region traversed by bodies of porphyry in the forms of dikes and sheets, which
oceur in the quartzite adjoining these bodies, as dependent on the eruption of the porphyry. If the section which
be gives of the region in the neighborhood of Deadwood guleh be correct, the porphyry must be of subsequent
date to the erosion of the Crataceous and Paleozoic rocks, and therefore probably post-Cretaceous.

OrE pErosits.—The most characteristic ores of the Black hills are auriferous pyrites, now almost completely
oxidized, impregnating lenticular masses of gquartz, and portions of the adjoining schist in the newer Archiean of
Newton, Owing to the decomposed condition of the rock and its freedom from injurious metallic combinations
these ores are so exceptionally easy of amalgamation in the stamp-mill that they yield a profitable return, even:
when carrying only from $4 to $6 per ton in gold, These deposits have been mainly developed in the extreme
northern portion of the Archiean arvea at the head of the Whitewood guleh, in the vicinity of Lead, Central, and
Deadwood cities. The country rock here consists of fine-grained mica-schists, avgillites, or phyllites, with nomerous
interlaminated lenticular bodies of quartz parallel thh the stratification, which has a prevailing northwesterly
strike and a dip of from 50° to 75° to the northeast. The ore belts are from 40 to 200, 300, and cven 500 feet
in width, and consist of impregnations of these quartz masses and portions of the adjoining country rock with
iron oxide, resulting from the decomposition of pyrites carrying fine gold. Iu these Lelts ave barren streaks ov
“«horses” of country rock and dikes or bodies of what is locally ealled porphyry. It is evident that these deposits
have none of the characteristics of a true fissure vein, though they are none the less valuable on that account. It
is probable also that the individual ore bodies, or lenses, are of limited extent both horizontally and vertically, or,
as Mr. Jenney says, not continuous. This fact is not necessarily derogatory to the deposits as a whole, sinee, while
one lens may pinel out, another may be found contiguous, though not exaetly in the same plane. Moreover, in
apite of the popular delusion in favor of fissure veins extending to the center of the earth, all known facts go to
prove that all ore bodies arve limited in extent, the difference between one and another being merely in the extent
of the limit. Tlorizontally the limit is casily traced, although in depth it is sometimes beyond the present reach
of practical mine development.

Another important souree of gold is the cement or Potsdam conglomerate, which, though its ore is milled in the
same mauner as the vein materialy is in faet an ‘Lllcibllt placer deposit., It is only of local extent, is of varying
thickness, and is made up of roundul and angular fragments of quartz, hematite, and Archmn qclmtq, often
with ferruginous cement, and, according to Mr. Deverenx, carries free gold, distribated in an exactly analogouns
maneer to that found in mod(,rn placers.  In many cases the cement deposit is worked as a horvizontal vein, while a

vertical vein is desceribed as ocemrring 1nunodnu(ly Leneath it,  Whether Mr. Deverenx wounld coungider all these
vertical veins as instances of later deposition is not known to the writer.

In mines reported from the Bald Mountain distriet, at the head of the Whitewood guleh, the reports show o
different class of deposits, which consist of chlorides of silver and ivon oxide, carrying gold, impregnating the quartzite
strata to o thickness of several feet,  These ave probably the deposits which Mr. Devereux considers as a later
formation, and counected with the porphyry ontbreaks. No specimens of porphyry were returned by experts, but
the distriet is apparently in the neighborhood of Terry’s peal, the rock of which Mr. Caswell reports as & granitic
rhyolite, with a completely crystalline gronndmass, closely resembling granite- or felsite-porphyry.

In the Bear Butte district, 10 or 12 miles to the east of Deadwood, irregular deposits of argentiferous galena
and cernssite, with oxides of iron carrying both gold and silver, oceur in limestones and guartzites, sometimes
parallel to the stratification, and again crossing it. Gold is also obtained from a conglomerate or breceia largely
made up of fragments of what is apparvently felsite-porphyry. The geological relations -of this class of deposits
are not clear.

In Pennington county, in the central portion of the hills, free-milling gold ore is found in Archaan rocks in the
Rockford, Oross, and Newton Forks districts; and to judge from the specimens of country rock sent in they ocecur
apparentlyin the same Archean formation as that of the Whitewood district, atthough, according to Mr. Newton’s map,
a portion atleast of these mines would be included in the older series. Itis to be noted, however, that the geological
outlines of the map are confessedly imperfect, owing to the fact that Mr. Newton’s material had to be worked up
by another hand than his own. In the Cross district the ore-body seems to be the impregnation of a mass of
actinolite-biotite schist, instead of quartz, included within the mica-schist country rock. Itis to be noted, however,
that in these districts, while, according to the census schedules, the formation strikes nearly north and south, its .
dip iu the Rockford and Cross districts is to the eastward, and in the Newton Forks district to the west.

In*Custer county, still farther south, are the Gole aud Custer districts, in which the same lenticular masses of
quartz, carrying free gold, occur in mica-schists. Both these districts are included in Newton’s older Archean area.
The specimens of conntry rock sent in are micaceous selustb, carrying considerable gnartz, and sometimes
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garnetiferous, while the ore-bodies, in addition to the quartz, are sometimes amphibole-schists, and in one case
consist entirely of fibrous tremolite. Associated with the gold is frequently a little silver. The prevailing strike
is here also nearly north and soutl, and the dip to the westward. \

Three miles to the horthwest of Custer City is a mica mine, in one of the bodies of granite described
by Mr. Newton. In its general character it resembles the pegmatites of Colorado, but the size of the individnal
constituents is actually gigantic, and the association of minerals is somewbat remarkable. The data are.not
sufficient to determine the exact geological relations of the rocks. The feot wall of mica-schist strikes north and
south, and dips 40° to the westward. Above this a thickness of four feet i3 worked for mica, which oceurs in large
sheets over a foot in diameter, usually nearly perpendicular to the foot wall. Specimens from the zone next above
the mica show albite (var. clevelandite), labradorite, beryl in erystals 2 to 3 inches in diameter, and a lithia-mica
in small leaves. Above this is pure milky quartz of great thickness, said to extend to the top of the hill, over
100 feet above the vein, Whether these deposits prove of economic value or not, a visit to it would evidently be
fruitful in interesting results to the mineralogist. ‘ /

PrAcer pDEPOSITS,.—The placer deposits of the Black hills are apparently of great extent and richness; but,
except those immediately adjoining the beds of the present streams, which are largely worked out, they have as yet
proved of little practical value, owing to the difficulty of procuring a sufficient supply of water. As already stated,
Mr. Jenney makes four different ages of gravel deposits. Tle earliest, or Potsdam conglomerate, is worked as a
deep mine, and its ore is regularly crushed in the stamp-mills. Of the pre-Tertiary conglomerate no data are

. available as to its contents in gold. It occurs, according to Jemney, under the Miocene beds at the mouthg of
Spring and Rapid creeks, forming a bed 6 feet in thickness, made up of bowlders of granite, trachyte, slate,
quartzite, and quartz. Mr. Jenney says the glacial deposit which occurs sometimes 300 feet above the present bed
of the ereek has been proved to be rich by actual test, but cannot be worked, owing to the want of a sufficient
head of water. The recent deposits of the present cailons, according to data furnished by the census, have been
worked principally in the Archeean area, and have an average depth of from 4 to 30 feet. Mr. Devereux gives some
interesting fucts concerning the placer deposits of Deadwood and its tributary gulches, According to him, these
are formed in part from the disintegration of the Potsdam conglomerate bed and in part from the actual wearing
away of the quartz deposits in the Archean, which accounts for their exceeding richness; the placers of
Black Tail gulch were entirely derived from the disintegration of the cement, as the Archman, at the head of the
guleh, has not been exposed to erosion in recent times. To account for the known superior fineness of placer gold
over that in veins, he assumes that the chemical agencies to which the gold has been subjected since it was liberated
from the vein have acted more energetically on the silver than on the gold. To prove this he shows from actual
figures that while the average fineness of the gold from five different veins was 0.830, gold from the placers, which
would have resulted from the disintegration of these veins, averaged about 0.900, and that the small, thin pieces
of gold, which had proportionately greater surfaces than the coarser particles, were finer than the latter.

The other minerals of economic importance found in the Black Hills region are beds of gypsum, which oconr
in the Triassic formation, and of ecoal, which is mined in the Cretaceons beds to the northwest of the hills.

LAWRENCE COUNTY,

Mino, Country rock and remarks, Ore and gangne, .

WHITKEWOOD DIBTRICT,

Hanging wall folsitic rock with stratifled nppearance, probably
. . erupiive, Toot wall mica-schist, with some chlorite, ~Ore belt
verticul, Strike, NW., 200 foet wide; capped by conglomerate,

Conglomerate (coment deposit) of fragmonts of Avchman sohist.
%IJ}upzxc{ f‘e}aitu overlying conglomerate. Ore body, horizontal,
wet thick. * ’

Hanging wall Ehy]]itu. with pyrite and garnct. Foot wall miea-
schist with chloritic Jayers, A felsite oceurs whose relation is
a0t clear. Strike, N, 69 W, ; dip, 51° 1. (1) ; twoorobelts, onad0
feet, the other 162 feet wida.

Cap and hanging wall felsite-porphyry. Foot wall caleareous

quartzite, Horses in vertical part of vein composed of car

. bonates ofiron, lime, ete. Sirike of furmation, NE.; dip, 75° B, ;
ore belt, 86 fcet wide.

Hanging wall chlorite-schist with §nmet. Toot wall mica-slate
formation., Strike, NW.; dip, 500 to 75° NE.

Free-milling auriferous quarts.
Freo gold in conglomerate.

CAledonif, eeaeueeseeiancennnn. Pyritiferous chloritio schists carrying gold. Chlorite apparently

comes from actinolite.

Champlon vaeeos vvennnriennnan, In part Bteepilty inclined beds, in part horizontal bods resting on
8

upturned edges of Archman, overlaid by porphyry.

Dondwood-Terrs. . u ceeeaean. Ferruginous quartz carrying gold and a little silver scattered

throogh a belt of Arehman, 250 feet wide,

TameraldReecnecananiiuonane,, Probably Archwean, No apecimens, Overlaid by coﬁglomemte Free gold in horizontal cement deposit, and segrogated guarty
. {cement), lenses in schists below, .
IS LA TS Archean overlnid by conglomerate, Strike, NW.; dip, §0¢ to | Gold-Dearing cement ‘and quartz lenses in ivon-stained mica-

75° NE. ; cement, 20 feet thick; ore belt, 200 feet wide ; felsito
(1), above the conglomerate,

Chloritic schista, Strike, N'W.; dip, 502 to' 75° NE,; ore belt,
150 ti-et wide, with horses of barren rock, :

achiat,

Tather Do Smeot veveeennnnnan.. Quartzlenses and altered schists, with pyrite 3 gold-Learing.

Tlora Bell ...wv ..

Gisnt & 01d Abe

GOlAANCh. .o ciiniies ceinaea

.| Phiyllifeon lmngiué wall, Altered achist on foot wall. Horvizon-

Eﬁ% c&lglomemtu capped by felsite (1) above, Strike, NE, ; dip,
Archman schists impregnated with iron,
BUO to 75° WE.; ore belt, 60 feot wide.

Quartz conglomernte, overlnid by finegrained Potadam sand-
stone; quartzite (#) below.

Strike, N'W.; dip,

Gold-hearing cement and schist impregnated with quartz,
'
Ferruginous gold,bearing quartz, with o little pyriteimpregnat-
ing schists,
Cement 5-to 6 feet thick, carrying free gold,
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LAWRENCE COUNTY—Continued.

Mine.

Country rock and remarks.

Oro and gangue.

WIITEWOQOD DISTRICT—cont'd.
Golden Gate......co.eiuanvanans

Golden Terra ..coovnervaes vaee

Gophoer ............. tameeaeenes
Gient Kastorn ......... PO

Hidden Treasure........ .

Highland

igh Lode..............

Homestele

OroCash .ovueninnnnnnanns vaas
PeeCho . ieen civannaanea e

Portland ......... teerreeareanes

Rattlor

Seondinavian ...
Sir Roderiok Dha........... s

Bnowstorm

DEAR BUTTE DISTRICT,

L6715 )
Clormaont ........ [
ElRefuglo. covvniinnnnnnnniines

LEseondido . vareviniieeiniannian,
Florento..... teneesaarnerenaans

Hoodoo

Kaystone

Merritt No,2 o ooveeniiiannaan,
Oro Fino....... PR

Union Hill..... Venmensaraieneen
Washington ....... Cemmnr s

‘Yellow Jackoet. ....... reiresens

Tine-grained mica-sehists. Strike, NW.; dip, 50° to 76° NI, ; ovo
belt, 26 feot wide.

Mica-slato on hanging wall. Mica-schist, vich in quartz and mi-
croscopie oro grains, on foot wall,  Strike, NW.; dip, 50° to 75°
NfE.]; t;om belt 300 feet wide, with ** porphyry " dilces and horses
of slato.

Tine-grained compact mica-schiat,  Strike, NW.; dip, 50 to 750
NE.; ore belt 60 feot wide. .

Conglomernte of gnurtz and somo schist, overlaid by quartz-por.
phyry. Dip, 159 . ; 8 feet thick; resting on sehista,

Conglomerato of quarts and schist fragments ; horlzontul, Thick-
neas, 20 fect to nil.  Felsito above, Arvchwan below.

Archman schists.  Argillito on foot wall; lentionlar bodies of fel.
aite (1) parallel with the formation. Strilke, NW.; dip, 50° to 759
NE.; ore belt 550 feot wide, leas felsite bodies.

Conglomorate, resting on flne-grained Archman schists, overlnid
by Potasdam sandstono. Horizontal; 8 feet thick.

Archmnn schists and ][))orphyry (1) bodies, Strike, N, 10° o 88°

W, ; dip, 512 E.; ore belt 40 foet wide.
Conglomorate, resting on Archman, overleid by sandatone. Dip,
309 14, ; 7 fcot thick. .
I"e]qi(%e-pomhyr 7. Strike, NW.; dip, 80° NE.,; ore belt 150 feet
wide,

Conglomurate, oup]&(_sd by felsito nnd resting on Archwan schists.
Striko of latter, N, 50 W,

Quartzitic sandstone (Potsdnm?), Strike, NW.: dip, 8° 8W.,;
doposit, & nearly horizontal bed and a vorticnl voin below. Hor-
Jizontnl vein, 7 foet thick; vertical; strike SW., 5 feet thick.

Hanging wall quartzite.schist, foot wall mica-achist. Strike,
N'W.; dip, 760 NE. ; 40 {feet wido,

Avchmonn sehlsts.  QreLelt 38feot wido; strike, NE. ; dip, 850 N'W.
Cl:g_m“-’llic schists and mica-slatos, Ore, lontioulnr mass; dip, 85

Fine-grained oplonreons sandgtone above, quartzitle schist below.,
Deposit, horizontal; 3 feef thick,

Mica-sehist, with needles of decomposed hornblende.
W.; dip, 869 W,; ove belt, 100 feet wido,

Fosslliforous limestone on hanging wall.  Vein vertienl; strike,
NE, ; 40 {eot wide.

Quartzite, Strike, NB.; dip, 169 SE, Ore bodies irregnlar, follow-
ing stratification ; average, 2 feet thicl,

Enrthy limostone, Doposit: dip, 80° B.; 6 foot wido . ....c.ccnuen

Ferruginous quartzite (Potsdam?). Iorizontal; frrogular bodies
© following steatifiention ; 2§ foet; thiek.

Striko,

Conglomerate of folsite and stratified vocks; explored to n-dopth

of 25 feet.
Porphyry, with Httle quartz: largo ])ink orthoclase orystals ; no
mica or hornblendo; called * porphyritic conglomerato ™.
Quartzite (Potsdam), Dip, 35° B, ; deposit, 7 feot thick,

.} Conglomerate of schist fragments, with furruginons comenti. ...
.1 Breecln, or conglomorste of porphyry fragments. Dip, S.and I .

Quartzite (Potsdam). Dip, 200 SE. ; doposit, irregular hodies fol-
lowing stratification,

Conglomerato or breeola of folsite.-porphyry...... Ceiberaeruaneen

Quartzito (Potsdum). Deposit, ivregular following stratificntion;
horizontal, 1 to 8 foet thiuvk,

Toot wall, micn-schist; hanging wall, indistinetly schistose rock.
%trilm,iN W.; dip, 200 §W,; ovo body 8 feet thick following the
ormatbion.

Quartz nnd schists, withlittle pyrito; gold-bearing.

Terruginous quartz, with little pyrite in slate.

Lenses of quartz and decomposed schists; gold-bearing, with
little pyrite.

Free gold in cement,

Froe gold in cement.

Terruginous quartz and sohist, with little pyrite; gold-bearing.

TFree gold in coment.

If'orrllaglnous quarts and schist, with little pyrite, carrying freo
gold,

Freo gold in coment,
Gold-bearing hematito and limonite in qunartz.

Freo gold in cement, and gold-bearing quartz snd sehists in
Archian,

Qu(uitlzite, impregnated with horu.silver, iron oxide, and some
gold. .

Ferruginous gold-benring quartz.

Quartzose iron-atained masses, carrying gold,
T.enaes of quartz and pyrite, carrying gold.

Quartzose mass, imprognated with gold nnd chloride of allver.

Lunqlcla of quartz, impregnated with oxide of irvon, nnd cnrrying
gold,

Siliccous homatite, quarts, ¢hploedony, osher, and in part earthy
lmestone, mn'ryfng zold and silver.

Gold- und silver-bearing gnlona, altered to cernasite; orystals of
pyromorphite and wulfonito.

Galenn, pyrite, and zineblende, earrying silver.

Dyrolusite, ocher, and silicoons hematite impregoating quartzite,
carrying silver

Froo gold in conglowmerato.
Quavtz-bearing porphyry, impregnated with auriferous pyrites.

Argontiferous gelenn, limoﬁlte, and ocher, with little gold,
Freo gold in coment,
T'roe gold in conglomernto, with ferruginous cement.

(%nlienn and sitiesons hematite, with earbonate, carrying gold and
silver,

Country roek, stained with oxide of iron, nnd caxrying gold.
Galena, carrying gold and silvor

Cerussite, earrying silver nnd somo gold in quartzose mass,

PENNINGTON COUNTY.

ROCKFORD DISTRICT.

California ..cavennnas Ceeeniaan
Byangoline ceveceeivennainien..

CRO&S DISTRICT,

CXOBS veeenniecaiaamare vananans
Quiney nod Littlo Grace.......

NEWTON FORKS DISTRICT.

King Solomon

QueenBee .oovaooan.. Cemrennas

Roynl Bengal Tiger............

Hanging wall proenish dccomponcd mice-gehist,  Foot wall darlke
phyllite. Strike, N.; dip, 45° E.; ore belt, 100 feet wide.

Chiloritic mica-achist, Strike, W «.......cnel teve smsaeecsananees

Silicevus schists. Strike, N, and S.; dip, 170 E,; ore belt, 40 feet
wie,

Mica-schint, Strike, N. 170 W.; dip, 850 I, ; ovebelt, 100fect wide.

Siliceous mica-achist, Strike, N, 182 W.; dip, 85° E.; ore belt,
90 foot wide, N

Light-colored phyllites, garnetiferous on Toot wall, Strile, M. 159
W.; dip, 800 W,

¥ine.grained mien-sehist, Strike, N. and 8.; dip, 45° W.; oro
belt 16 foot wide, .

No specimen ; apparently samue as abovemine, Strike, W.and 8.;
dip, 859 W.; oro belt 20 foct wide.

Quartz and sltered schist, earrying free gold.

Tecom posed schist and quartz, oarrying free gold.
Altered country rock, carrying free gold.

Actinolite-biotite schist, carrying gold and silver,
Do.

Quartz and sountry rock, carrying gold and silver.
Quartz and conniry rodk, carrying froo gold.

Quartz and schists, earvying freo gold,
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CUSTER COUNTY.

Mine. ’ i Country rock and remarks. Ore and gangue.
I . ! e e e et e et |t :
COLY DISTRICT,

David City Lightning ...... ... Mica-schist, with much quartz on foot wall, Strike, N,and 8.; | Quartz and schist, earrying free gold.
dip, 85° W.; ore belt 8 fuet wide,

Knobseoth caererceniivan cone Mica-schist; dip, N.; ore helt 30 feet wide ... oo iiiianni.n Lenticular magses of smoky quartz, carrying freo gold.

CUBTHR DIBTRICT,

Atlantic. oo iiiiniiaeaa, Iln?glnﬂ\‘%}‘;lmiut schist; foot wall quurtzite, Strike, N.5° W, { Quartz, carrying frec gold.
dip, 6

Grand dJupetion .vv.viennnn Mica-achist. Strike, N, 52 W.; dip, 452 W.; ore Dbelt 70 feot wide.| Auriferous quartz, with little silver, in a schist consisting of

‘ " radiated aggregations of minute fibers of tremolite.

Hartford.ceeeseaneoewenennn....| Micn-schist, sometimes garnotiferous. Strike, N. 52 W, ; dip, 45° | Quartz and smphibolitio schiats, earrying free gold.
W.; ore Delt 100 foot wide.

Munmoth ....ocviieaiinanines Mica-schist. Strike, N, i° W.; dip, 45° W.; ore belt 100 foel wide.| Quartz xmd sehist, carrying frea gold and somo silver; garnet.

oceurs with the qmww.

[0) {101 | D Hanging wall quartzose mica-gehist, with garnet and pyrite; | Quartz and country, carrying gold and little silver,
foot wnll quartzite, with micacoous layers, ’

OldChmley.ceavevneeniaaaaaaa, Probably Archman sehists; no specimens. Ore belt 500 feet wide.| Quartz masses iu fine-grained gneiss, carrying fres gold.

GEOLOGICAL SKETCH OF MONTANA.

PHYSI0AL DESORIPTION.—The territory of Montana, lying along the northern boupdary of the United States,
extends westward from the line of Dakota, at the junction of the Yellowstone and Missouri rivers, theoretically to
the extreme crest of the Rocky mountains.

The eastern half, whiel consists of the valleys of the Yellowstone and Missouri rivers and their immediate
tributaries, belongs more properly to the plain country of the northern Missouri valley. This portion of the territory
is largely oceupjed by various Indian reservations, and its mineral wealth has been but little explored.

Of the mountainous western half, the northern portion, adjoining tho British boundaries, is also but little lmown
From the southern boundary of Montanfl, near the heads of the Yellowstone and the Missouri rivers, tho lxod\y
mountaing assume a northwestern trend, Thelittle chartographic knowledge obtained of thisregion is derived from
the records of the Northwest Boundary survey and from the explorations for a route for the Pacific railvoad made
under the War Department, which give a partial knowledge of certain lines, between which are broad gaps whose
topographby is comparatively nnknown. The Rocky mountains, whieh in (Jolomdo are a compact series of chaing
having a general north and south trend, end abruptly in southern Wyoming ; but in northwestern Wyoming they are
~ represented by the Wind River, Shoshone, and Big Horn mountains, which take a general northwesterly direction.
The Wahsatch systemin Utah has also a north and south trend, and is separated from the Rocky Mountain system
by the basin of the Colorado river. Through eastern Idaho this chain also loses somewhat of its continnity, and the
Rocky Mountain system in Montana is apparently formed by the junction of these two systems of elevation. In
general, the mountain regions in western Montana are less elevated than those of Colorado and Utah and abound
in broad open walleys, so that in spite of the northern latitude the climate is relatively mild. They are well watered,
the hills and valleys support an abundant growth of timber or grass, and in many of the valleys a limited amount
of agriculture is possible.

GroLoaY.—Of the geology of Montana but little is definitely known, the work of the government geological
surveys not yet having extended so far north. The surface of the eastern half of the territory is probably largely
covered by the Tertiary and Cretaceous formations which are found on the great plains of the south, while along
the large streams are broad alluvial valleys, which extend well up to the foot-hills of the mountmns and are
admirably adapted for agriculture.

As well as can be determined from. -the scanty material at hand the geology of the mountmnous districts of
western Montana is more nearly allied to that of the Wahsatch range than to that of the Rocky mountains of Colorado.
Indeed, the Archman uplift of the Front range of Colorado finds its northern continuation in the Black hills of
Dakota on a line with the extreme eastern boundary of Montana. It has already been observed () that the
Wahsateh range forms the geological center of the Cordilleran system, and that between the sedimentary series
developed on cither side of this central axis thereis a great and characteristic difference. The Pal®ozoic form ations,
which in Utah and Nevada reach an aggregate thickness of over 30,000 feet, in Colorado have an average of only
about 5,000 feet. Over the Great Basin area the Triassic and Cretaceous rooks are entirely wanting, and those
deve]oped on the eastern slope of the Rocky mountains, extending in the Wyoming basin as far as the flanks of the
Wahsateh, are entirely different from corresponding horizons in western Nevada and Qalifornia. The heavy
limestones of the lower portion of the Palaozoic system are found to thicken as one follows the line of the Wahsatch
northward through eastern Idaho. Irom the older sedimentary beds of Montana, as far as known, no fossils have
yet been obtained by which to determine definitely the age of any particular horizon; but the character of
specimens of limestone and argillaceous rocks received renders it probable that those developed in the mining regions

o Boe Reports of the U. 8. Geological Bxploration of the Fortieth Parallel.
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of Montana belong to the lower portion of the Pal®ozoic horizon, the more so as they rest directly on granites or
Arxchoan schists.  The only geological data available are furnished by specimens collected in the southern central
portion of the western half of the tervitory, viz, from Lewis and Olarke, Deer Lodge, Jefferson, Madisoﬁ? and Beaver
Head counties. Of the geology of the regions extending north from here to the British line, throngh Missoula and

Jhotean counties, but little information is available. That obtained from these counties, which is furnished
simply by specimens of country rock brought in by the experts who examined this region, is too meager to afford any
ideas of general structure ; but there would seem.to be an upheaval of Archeean rocks, exposing gneissic formations,
on a north and south line through the center of this region. Along this line is also a con siderable development of
so-called granite, in which the most valuable ore deposits occur. A very large portion of this granite, however,
proves to be o diovite of somewhat singular character, possessing certain marked characteristies, which is found
from Madison, throngh Deer Lodge, north to Lewis and Clarke county, and it seems probable that it is an eruptive
body of Archwan age, distinet from the true Archman granite. The specimens which have been microscopically
examined were obtained from near the Lexington and Alice mines, at Butte City, and the Deer Lodge lode, in Deer
Lodge county; also from Union lode No. 2 and Schafer Mill, in Lewis and Clarke county. It is a erystalline rock,
containing both orthoelase and plagioclase feldspars, the latter being predominant, with but little quartz; also a
large proportion of Lasic minerals, among which hornblende, augite, and biotite all oceur. - This association is the
more remarkable, sincoe it seems that these minerals are all original, and the hornblende is not, as would appear at
st glance, simply a decomposition produet of augite. Under the microscope the former is seen, indeed, to form in
many cases the periphery of the augite masses; but it is not fibrous, like the uralitic produets of hornblende
decomposition, but ¢lear and homogeneous. Hornblende also.aceurs in distinet individuals; and, moreover, there
are distinct intergrowths of biotite and hornblende, both fresh and with the biotite leaves lying parallel to the
orthopinacoid of the hornblende. It would seem, therefore, that at a certain period in the growth of the rock the
tormamon of nugite may have ceased and the hornblende have formed about the already existing angite particles.
The augite is pale, and contains much magnetite in small grains. The biotite changes to a green mineral, which
does not seem identical with the ordinary chlorite, and this, in turn, changes into epidote. Most,of the biotite is
fresh, and titanite, apatite, and magnetite are present. The type described i3 that from the Union lode. That from
Schafor Mill contains more quartz than orthoclase, and some of the quartz is intergrown with orthoclase, so as to
make a distinet graphic-granite structure, visible only under the microscope. Both angite and biotite are abundant,
but hornblende is relatively rare. The country rock of the Lexington mine, at Butte, has the same general character
as that of the type rock. Much of the hornblende is twinned, and intergrowth of biotite is common. The rock of
the Alice mine, at Butte, is somewhat coarser grained than the others, and contains a less proportion of basic
silicates, augite Leing entirely absent from the section examined, Mieca and hornblende ave about equal in quantity,
and the hornblende has frequently the outlines of the prism, showing that it can hardly come from the decomposition
of angite. The rock from Deer Lodge lode, MecGlellan’s Gulel district, Deer Lodge county, is somewhat different
from all of the above. It contains much more quartz and orthoclase, and augite is wanting, although hornblende
and biotite are similarly intergrown as in the typerock. It also contains apatite, a little magnetite, and a few pale
erystals of zircon, but no titanite. A more detailed study of this interesting rock than it was possiple to make .by
tho aid of the fow specimens collected by the census experts would be necessary in order to dffﬁm?ely.deternnuo
its character. In the subjoined tables it has been provisionally called “diorite-granite”, to distinguish it from the
normal type of granite which oceurs in the same district, but whose structural relations to it are as yet unknowu.

Of rocks which could be definitely determined as belonging to the Secondary eruptive series but few specimens

were brought in,  There can, however, beno doubt that they are of frequent occurrence in the terr.it.oxjy, and it seems
probable that to this type may belong the so-called granites which overlie the contact deposits in hme§tone of the
Bannack distriet. But little reliance can, unfortunately, be placed on the nomenclature given by miners to the

rocks they find associated with their ores, since they, too, often pride themselves on having distinctive names of .

their own, quite independent of any scientific usage. The so-called 1)orph.yries rep(')rted from 11\/Io_nta‘n'ch mu‘l%s
have proved, where specimens have been seut in, to be more or less zmlterec'l granites or gneisses. Of’lert.la}"y ex:ulptgle
rocks such great flows exist in Idaho on the south and west, and also in .the Yellowsf:one E)z_trk, +that {t. is pmh a hei
many may ocear in the territory. The only definitely known occurrence 18 the rhyolite, which breaks through the
diorite-granite at Butte City. . ' _ o
OrT pEPOSILS.—The ores of Montana are mostly of gold, silver, and copper, gither separatfsly orin (?OHﬂ:)m‘dthn
with two or meove of these metals.  Argentiferous lead ores also ocenr, butin far smaller propqrtmn than in Qalorado,
and are seldom free from other base metals, These ores are found either in veins in the crystalh'ne .rocks or as 1rreg1.11a1'
deposits in sedimentary rocks, gometimes crossing the strata, but generally more or less comcldfant ‘YlthtPe(lfti;%i
planes. Of the deposits in erystalline rocks the majority of. the })esn kno.wn., and th(?se WT?OSG boches‘ alja sklonbr .Or
well defined, ave of the class of metamorphic veins, ¢. 6., their vein m'ater‘ml is a portion of the GOUD"ny mc‘ ,ﬁnof et x
less altered along certain planes, in which silica, calcite, and metalhc.mmgrqls have replaced portmni or 4 no e
original constituents., In these deposits there is, as a rule, no definite limit or wall, or, at the most, on one
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only; and it is evident that there was no pre-existent open fissure, as is theoratically supposed to have been the
antecedent gondition of the “true fissure vein”. It may also be said that, as far as our present knowledge goes,
there is no valid reason for supposing thatsuch deposits are any less permanent or rich than those which may show
evidence of having been deposited in a pre-existing open fissure. '

In some cases gold-bearing ores seem to be simply impregnations of the gneissic country rock with anriferons
pyrites, and probably occur in lenticular interlaminated quartz masses, such as on a very much larger seale
constitute the so-called gold veins of the Black hills of Dakota. Deposits in limestone seem to be here, as
elsewliere, very irvegular in form, but tend to follow bedding or contact planes and cross-joints which have yielded
more easy access to metallie solutions. Owing to the superior thickness of the Paleeozoic formations in this region
the vertical raunge of the deposits is probably much greater than in Golorado.

A considerable proportion of the ores are auriferous pyrites and quartz, sufficiently oxidized to mill freely; but
the greater value and bulk are those of more complex compesition, which require to be smelted. These have
two characteristies which distinguish them from the ores of Colorado : first, a usual presence of copper, rather than
of lead, ns a silver-carrier, and of manganese, instead of iron, in that part of the ore which goes into the slags in
smelting. Chalcocite, or copper glance, is one of the most common minerals, and oxide of manganese, passing
into carbonate below the water level, is exceptionally frequent. No data are at hand for making even an
approximately complete list of the minerals which oecur in the territory.

PrAcer pErOSIYS,—Until within a compammvely few years the main precious-metal production of Montana
has been derived from its placer deposits, which are exceptionally rich. Estimates place their tetal yield at over
$50,000,000, but it is impossible to say how close an approximation to the truth these estimates may be, since the
grounds on which they are based are not given, and the determination of the yield of placer mines is the most difficult
task the mineral statistician has to undertake. The first deposits were discovered in 1861 in the Pioneer district,
on Gold eréek, a branch of Deer Lodge river, in the connty of the same name. For many years the produetion of
the placer mines was very large; and a great many are worked at the present day, although their production hag
somevwhat fallen off by the working out of the exceptionally rich deposits. Hydraulic'mining is carried on to a
very congiderable extent, and many Chinese miners find ample remiuneration in working over abandoned guleh mines.

“Owing to an unfortunate combination of circumstances the census data were collected very late in the season, when
the placer mines were mostly abandoned for the winter; and the data in regard to these deposits are, consequently,
very incomplete. The deposits which are worked seem to have been found mostly in rather open valleys, but
comparatively high up in the mountains, and consist consequently of rather coarse gravel, For deposits of this
character they are exceptionally thick, varying according to datafrom 5 to 65 feet; and in many cases actual bed-rock
bad not been reached, but only a clayey seam or false bed-roelk, below which tht_. gravel is said to be barren.

Trom many of the deposits fossil shells and petritied bones and tusks are said to have been obtained. No
specimens, however, have been sent in. It seems likely, thervefore, that these deposits are, a8 a rule, older than
the ordinary river gravels, and may date back to the flood period follpowing the Glacial epoch. Placer deposits are
kunown to be worked in Beaver Head, Madison, Gallatin, Meaghier, Jefferson, Deer Lodge, Lewis and Clarke, and
Missoula counties, the most productive of which have been those of Alder guleh, abranch of the Stinking Water,
at the head of the Jefferson river, in Madison county. Next to these are those of Deer Lodge county, the most
important of which is the Pioneer district, and several'in the neighborhood of Butte City which are tributary to
the Deer Lodge river, the Henderson district, near I‘hut creelr, and the McClellan Guleh district, at the head of the

Big Blackfoot river.

In Lewis and Clarke county the Last Chance district, near Hblena, has been a large producer and important
deposits have been worked on both sides of the Missouri river, both in this and in Meagher county, as also on the
east slope of the Big Belt mountains of the latter county, Placers have also been worked in Gallatin county north
of the National park, along the tributaries of the Yellowstone river. In Beaver Head county the placers near
Bannack have a bed-rock of conglomerate with lime cement, containing shells and large bones, which must, it seems,
have as early an origin as the Glacial epoch. The gold is coarse shot gold, with a relatively large proportion of
lnggets as large as walnuts; and that derived from the Montana placers, in general, has a higher average
grade of finéness than that of other territories,

«
i

DEER LODGE COUNTY (SILVER BOW C‘OUNTY).

The most important mining district in the state is Summit valley, near Butte Oity, which, since the legislative
action of February, 1881, is now included in the new county of Silver Bow. The ore deposits of thig distriet all
oceur either in true granite or in the diorite-granite already described. The majority of the veins from which data
are available have an east and west strike and dip at a high angle to the south. Besides the granite country
roeck, rhyolite occurs, which forms the so-called butte from which the town derives its name, ramifications from
wlm,h body, it is suspected, may be found in the neighborhood of some of the important mines. The veins belong
certainly to the type of metamorphic veins, 4. e., although the richer part of the ore is often found in a gangue of
almost exclusively siliceous material and. with a fairly defined wall on one side, on the other there is no definite

v
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limit, but the country rock is found to yield pay material for a varying distance from the main ore body, and ‘the
limit %o whieh the impregnation has extended is, consequently, not determined, sinee only that which it would pay
to work is extracted. The most important mines of the district are the Alice, Lexington, Belle, Gagnon, and North
Star. Ores rich in copper and silver, aid carrying an exceptionally large proportion vf manganese minerals, are
the prevailing type.

The Tlint Creek distriet, near Phillipsburg, to the northeast of Butte City, has silver-bearing ores carrying
zine, copper, and lead minerals in a limestone generally white and crystalline. In the case.of the Salmon mine
granite is reported as occurring on the hanging wall of the vein, but as no specimens were returned it seems
gquestionable whether it may not be a erystalline porphyry.

In the MeClellan Gulch district, at the head of the Big Blackfoot river, auriferous quartz is found in a rock
resembling the diorite-granite of Butte City. :

LEWIS AND CLARKE COUNTY,

The prineipal mines of Lewis and Clarke county appear to be near Helena at its southern extremity and along
the heads of Silver creek a short distance north. At Helena they are mainly gold-bearing veins in granite. In
the Silver Oreek region they are also gold-bearing ores, containing a little silver, but oceur in slates and slaty
limestones ; and although standing at & high angle, and called fissure veins, it would seem that in some cases at
least they are more probably segregations of quartz and mineral in bodies lying parallel with the formation.

JEFFERSON COUNTY.

In Jefferson county the ores carry both gold and silver in varying proportions, and the mines occur in various
districts on either slope of the mountains lying west of the Missouri river. The ores are comparatively free from
base metals, and oceur in felsite-porphyry and other undetermined eruptive roelks, and in limestones parallel with
the stratification-planes.

MADISON COUNTY.

In the northeast portion of Madison county, near the Jefferson river, are the Silver Star districts, whose ores
oceur mainly in gneiss, and are gold-bearing, with a slight admixture in some cases of lead and copper ores. The
Broadway mine is reported to be a bedded deposit at the contact of limestone with granite.

In the Mineral Hill district, at the head of Willow creek, north of Virginia City, galena and quartz, carrying
both gold and silver, are found in gneiss; and in the Red Bluff and Hot Springs region, near the Madison river, are
ores of galena and pyrite, also mainly in gneiss, carrying both gold and silver. .

BEAVER HEAD COUNTY.

In Beaver Head county, near BaunackiGity, auriferous pyrite in quartz, sometimes associated with galens, is
found in limestone, with a hanging wall of so-called granite. The strilce of this formation seems to be uniformly to
the northeast, with a shallow dip of from 15° to 20° to the south and southeast. As alroady stated, it seems probable
that the so-called granite is a quartz-porphyry or diorite. Slates and limestones can be traced northward from
Bannack, through Argenta, to Glendale, near Big Hole river. At first they preserve the westerly dip observed
near Bannack, which gradually steepens, and becomes vertical some 15 miles north of Argenta. The formation
from here to Glendale dips to the eastward. Along Trapper creek, which flows into the Big Hole from the west,
are easterly-dipping slates, apparently underlying the limestone whieh is found at Glendale. At its head is a
cliff about 1,000 feet in height of blue-gray limestone beds, underlaid by black bituminous shule, dipping 16° to
the westward; half-way up the cliff are the deposits of the Heela Oomnsolidated mines, which are masses of
argentiferons galena, zincblende, copper, and iron pyrite, and their oxidation products, oceurring on the stratification-
planes of the limestone at different horizons. These ores are smelted to a lead bullion and a copper matte carrying
gilver. Big Holeriver, some 8 or 10 miles higher up, runs through a cafion eut in gneiss, and at Dewey’s flat, above
the cafion, abundant gold-bearing quartz veins in gneiss are said to occur.
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DEER LODGE COUNTY. (a

)

Mine.

Country rock and vein,

B e U,

BUMMIT VALLEX DISTRICT,

ALGO cme v

Clear Griteeansvieciannnann,an,
ColuB . e evvniienincimerannan .
Corn...... crameenmnaa [P
Gagnon....c.viaiiaacrannn ..
High Oro ....... e ra——

Lato Acquisition «..oooveae....

Lexington svvernecrranceene...
Morning Star....ccveemueaenn..
Mountain ..oooonivvriiiannn. .
National.eeiainennnnn .
Nottie seeenninineen.. [
North S10reeaiiaannennnn...
Bhalspeare .o.oovvnan. .. reaen
Shonbar .eeevvuenn.. .. cheeen .

Bilver Bow Mining Qompnny
(18 mines veported in ono
schedale).

Springfield. . ... Vesrarvaneien .

BAr WeBEeevreiveerenrenninn.,

Stevens ._....
Volunteer e e tianireninann.,
Wabagh.oaee o riniiiiin.. .

INDEPENDENCE DISTRICT,

Mountain Boy coeevnciceceenn.,

Sellrising oo, .. [

FLINT. CREEK DISTRICT,

Algonquin..... Crnr st ambea e an

Balmon suaee.ooen... eeeian .
Spockled Troub,...ea,...... .
Hopo covvivneiinnnna R

“Sexsteh Awlo.ooo.lll

M'CLELLAN'E GULCH DISTRICT,

Deer LOARO. - covans acerasvunnan

MeClellan's Guleh lodos . ......

.| Granite (). Veln: strike, B. and W,; dip, 75°; 8 feot wide......

-| Granite, containing pyrites, Veln: atrike, B, and W.; dip, 7°8.;

-:| Diorlte-granite. Vein vertical; strike, B.and W..oooeee.. ...

Ore and gangue.

Diorite-granite, rich in {ﬂagloolnse, with some augite. Vein:
strike, NE.; dip, 65° N'W.; 85 feot wido.

Granite. Vein: dip, 47° 8,; 2510 6 feet WIAe weveeeeeeennnnnn....

2 to § feut wida.

True granite. Vein: strike, NW.; dip, 70°8W.; widih, 16 to17
feot (2 feet productive).

Grninditu (1}, Nospecimens, Vein: strike, NW.; dip, 70°; 14 feet
wide.

Granite(?)., No specimens., Vein vertieal; strike, B, and W.;
20 foet wide, including horse of porphy ry.

Granite, Wo B{lﬁﬁim(‘llﬂ. No distinet walls, Vein: atrike, It.; dip,
809 S.; width, 160 feet (8 feet Pay). :

Decomposod granite, Veln: strike, B.and ‘W, ; dip, 45 8.; 1210
16 feot wide,

Dio;iltn-gmnite. Vein: strike, E. and V.; dip, 765 8.; 6 feet
wide.

Dioriitdu-gmnita Vein: strike, B. and W.; dip, 80° 8,; 8 foot
wide.
Granite. Vein vertienl; strike, E. and W...... Cerrenenean PR

Granite. No specimen, Vain: strike, NW, and SE.; dip, 750 8. ;
8 feet thick.

Dec&mpoaed granite. Veins strike, E.and W.; dip, 80° 8. ; % foet
wide,,

Granite. Vein: strike, B, and W, dip, 700 8.; 5% faot wide.....

No speeimens, Called granite.porphyry, may bo thyolite. Vein:
strike, E, and W,y dip, vertieal; 50 fuot wide,

Gli'_ﬂnitg (diorite?). Vein: dip, 800, 20 to 40 wide ; foot wall not
‘ound.,

““Soft granite,” No specimens. Vein: strike, B. and W.; dip,
700 5, 12 feot wida,

Granite and syenite (). No speclmens., Veins: strike, nbout E.
and W, ; dip, {from 45° to 800,

*Hard granite." No specimens, Vein: dip, 70° S, ; pay-strenk,
4 feet wide on foot wall,

Hl’il.l gir'; vcvgnll like granite. Foot wall dorite (7). Vein: sirike, §

dip, 80° 8,

Altered syenite (Giorite?). Vein: strike, B, and W, ; dip, 600 8. ;
4 foet wide,

“Soft granite.” Veins {2) 18 feot apart; strike, E. nnd W, ; dip,
41601 .5 ong 3 feet, the othor 8 to 15 feet wide, the former ihe
richer,

Granite. No apecimens, Vein: strike, E. and W.; dip, ‘100"
{probably EOO} N.; 100 feet wide; pay-streak 2 to 6 feet,

Granite, Vein: stﬁku. sbout E. and W, ; dip, 70°8.; 2 feet wide.

“Porphyry” (V. - Noapecimens. Yein: strike, B, and 'W.; dip,
vertical; 3 to 7 feet wido. '

White granular limestone (dolomitie?) vear granito, Deposit:
strike, N. 200 B, ; dip, 45° E,, in irregular bodios,

Granite (1) hanging wull, No apecimen. ILimestone foot wall,
Doposit: strike, N, 20 B.; dip, 46° X.

Groy erystalline limustone, fine-grained on hanging wall, conraer-
gm-.nlinud on foot wall. Vein: strike, NB.; Qip, 80° 8I6.; 2 faot 1
wide.

Fine-grained yellowish limestona; ore deporit in bedded masses; i
strike, B, and W. ; dip, 829, 4 to § feot thick. |

Lihmestone, white and erystalline, on tho north wall; thinly |
bedded and slaty on the south wall, Vein: strike, X, €9 &, ; Qip, !
vertical; 2 feot wide.

Diorito-granite.  Vein: strike, N, 20 B.; dip, 20°'W.; 1 t0 2
feet wide, .

Diorite-granite. Vein: atrike, NE.; dip, 20°8. B

Native silver, and aulphide, with ecarbonate of manganese,
qnux-:z, and pyrite, carrying gold and silver. Gangue: alterad
country. *

Chlaride of silvor, malachite, arurite, chalcocite, Ganguo: sili-
oceous, may be ultered porphyry,

Ceruasite, cnibonate of menganese, and sulphide of silver in
guartz; yellow stains of antimony; carvies silver and little
gold. Guenguo: decomposed granite,

Nativo silver; argentite, galens, pyrito; traces of miangnneae,
copper, and gold'in quariz. Gangle: decomposed granite.

Massive chaleopyrite, with pyrite, bornite, freibergite (1), and
uativesilver, with butlittle quurtz. Gangue: clay, with ronnded
granitoe pebbles,

Cellular quartz, containing sulphuret of silver; littlo gold,
Chalcocite, massive and impregnating tho granite. Gangno and
horse mutorinl; decomposed quartz-Dearing granular rock.

No specimens. * Copper, lead, s little zine and silver, and an-
timony.”

Chalcoclte, silver-bearing. Gangue: mainly quartz, with pyrite.
Ohloride of silver (7) in cellnlar quartz ; little gold.

Pyrite and ohalcoocite in gquartz; galenn and ohlorides said to
ocour; little gold,  Gangue: decomposed country rock,

Galena and cernasite, with rhodonite; silver and gold beering.

Auriferons pyrite; native silver and sulphuret in quartz. Gangue
altered pranjto, '

Copper, No specimens.

Chaleocite and pyrite, carrying silver.

Psilomelane and horn-asilver, :
Chloride, black anlphuret, and native silver. No specimens.

Largely chaleoeite, carrying little silver,

" Black manganese,”" carrying silver and lttlo gold. No spoeci-
mena.

Ores cmrrying gnlenn, cerussito, pyrite, c¢halcopyrite, and aunl-
phurets. No specimens,  Veing #aid to be inelosed in porphy.
Ty, probably decomposed granito (diorite).

** Sulphurets of silver and fron.” No specimens,
Ereibergite and pyrito, with manganese mineral,

Cellular quartz stained yellow, onrrying gold and silver, No
mineral visible, ‘

Massive zineblende u.nd.ﬁ‘eibergﬂn, snid {o contaln also horn-
silver and galena,

Cellular guartz with yellowish green costing, said to contain
goldand chloride of silver, Gangue: acrumbling mnss of quarts
and feldspar stained reddish yellow, probably altered country.

'
Quartz, impregnated with galenn; pyrite, vhodochroslte, with

*nut]lvu silver on joint-planes. Ganguo: decomposed country
roel.

Black oxide of manganess, with gold, silver, and copper. No
speeimens,

Galeua, blénde, gray copper, ete., in quartz, Oxide of manga-
nose and pyrite also oceur; silver bearing,
Quartz, with zineblendo and copper staing, cnrrying silver,

Mainly orystalline mnehlonde and argentiferous galena; ssid to
carry ruby silvor,

Quartz, impregnated with blrek sulphurcets of silver and onr-
bonate of coppar,

Stn_ilnml quartz, with oxides of manganese and cappor, carrying
silver,

Iron-atained quartz.

Iron-stained quarta.

@ In Fobruary, 1881, s portion of Deer Lodgo county, including the Sommit Valley district, was sot off inte a sepmt'e ocounty, ealled Silver Bow.
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LEWIS AND CLARKE COUNTY,

Mine,

SILVER CREEK DISTRICT,
Albion

Ponobseot, Snowdrift, and

Courage.
Belmont

STEMILE DISTRICT.
Hielkey and Bluobird

Mount Ploasant aeeveroann....
Bandford .....oveviiiiinian I

W hip-poor-will

OTTAWA DIETRICT,

Drumlonmond ......... .

OWYIHEK DISBTRICT.

Union lodo No.Sueenrennnenn.,

Country rock and vein,

Dark slate, Voin: strike, . 842 N, ; dip, 70° N ; '
e, ¥ N ¥ 3 dip, 700 N, ; 18 inches to

Touglh gl‘('pniﬂh slate, with imperfoct bedding; small quartz
velng, Vein: strike, B.and W.; dip, 709N, ; 4 to 18 feot wite,

Slate at surfaeo. No rpecimens. Normal granite in depth.
Vein: strike, o and W.; dip, 8.; average width, 8 foet, with
two branches.

TDiark vompaet slate, with imperfeot beddi: bodies ; striki
. nd Weg Qip, 805, T ecings orp hadlea s Shke,

Sl?tv l{meatono. Deposit: strike, . and W.; dip, 80¢ 8. ; width,
b feot,

‘Same character ns Hickey and Bluebird, of which it is a con-
tinuation,

Slntiyl limestone, Vein: strike, E. and W.; dip, 76° N.; 8 feat
wide.

Sycnitic granite, with a little quaris.  Vein: strike, B, and W.;
alp, 700 B, ; 60 feot wido (40 foet long).

Diorite-pranito,with hiotite, hornblende, andangite, Vein: strike!
dip, 500 N.; 3 foot wide. »ondougd ’ f

Ore and gangue.

Quartz, with oxides of jron pnd munganese, little lend and cop-
per, carrying gold and little silver,

Quartz, with oxides of iren and manganese; stibnite in pocketa;
carries gold and trace of silver.

Quartz, with some caleite, carrying gold and silver.

Mixture of qunrtz and foldapar, earrying gold;
compaet limeatone in conter of ore body in dep

Ore deposit like the former.

tﬁm:lgne of fine,

Iron-stained quartz
Mixture of quartzand feldepar, stained with aznriteandiron oxide.

‘White gold-bearing quarts,

JEFFERSON COUNTY.

CATARACT DISTRICT.

BoulAor veveeveneveravunmnennes
Muantlo....... N
CEDAR PLAINS DISTRICT.
Konting...caevnamiereacnnsan ver

RLKHORN DISTRICT.
. U S

ammamr tresmes oo rTmny

A M. Tolter vvvvervmnnansnnns
MOUNTAIN DISTRICT.
TAttlo Glant .o.ee.. ;

DISTRICT NOT ORGANIZED.

Awrenr nenmoy

Bonanzn Chief...ocovvieinnann,
BILVER BTAXR DISTRICT.
Auarora Boroalls ...

wrwembesewn

Broadwny .......

Graeshopper and Cricket .

Grubstake

Docomposcd porphyry. Vein: strike, N, 70 W,; dip, 85° NE.;
74 feet wide,

Syenito (1) oonl‘uinin&: a little quartz, Vein: strike, ENE. ; dip,
vertical; 4 feot wido.

‘White homogeneons_felsite, impregnated with pyrites, Vein:
atrike, N. and §.; dip, 86°'W.; 8 feet wide.

Compnet folsitic porphyry. Veln: strike, NE.; dip, 60° NW.; 8
to 10 foet wido.

Limestone, thin bedded and compuet on hanging wall; grﬁmﬂnr,
resembling o sandstone on foot wall; ore body, dip 45° to the
north with the stratification,

Grernish aru]gtive rock ; nndeterminable.

Vein: strike, B. and
W.; dip, 80° 8.; 4 to 0 feot wide. .

No specimen,

+ Quartzose rook,” ‘‘bedded mass in gronite."
Dip, 20° NE,

S
Fino;{;minod gnelss, Vein: strike, B. and 'W,; dip, 45° 8.; 2 foet
.wi 0. '

Hanging wnll dark imgnm limestonoé foot wall granite, De-
posit: strike, NW. and SE.; dip, 88° 8. ; thiocknoss, 15 foet.

Syenite(?), probiably gneiss. No specimen, Vein: strike, E. and
‘W.; dip, 50° 8,; b to 6 inches wide. .

Evelnd-gmined gnolss, Vein: strike, NW.; dip, 45° NB.; 2 fect
wide.

Tron:stalned quarts, carrying gold.

Gold-bearing quartz, with pyrite; little silver.
Massivo pyrite, carrying gold and silver.

Quartz, earrying galensa and pyrite, silver, and a little gold.

Quartz, with argentiferons galens, some native and horn-gilver,

Tron-stained mass, guartz and clay carrying gold.

‘Iron-stnined siliceous matter, containing gold and traces of sllver.

Gold-bearing quartz with galenn; little carbonate of copper and
iron oxide,

Yellow forruginous jnsper, with spota of hematite, chaleedony,
and calelto in the fissures; carries gold.

Iron-stained gold-bearlng quartz.

Decomposed yellow roe)i, probably gnelss carrying silver.

MADISON COUNTY.

HOT SPRINGB AND RED DLU¥Y
DISTRICTA.

Red Chiof
MINRRATL HILL DIBTRICT,

Gueles, Vein; strike, N'W,; dip, 460 E.; 2 foet wide.

.| Pine.prained blotite-gneiss, Vein: strike, NW.; dip, 500 NE.;

2% loat wide.
Gnelss, Vein: strike, E.and W.; dip, 41° N,; 8 to 6 feet wide...

Granite (1), No spocimens, Veln: dip, 48° NE.; 4 feet wide....

Gnelss, with rhombio pyroxene. Vein: sirike, E. and W.; dip,
4598, ; 18 inches. wide.

Crumbling, atratified rook, iron-stained, and carrying gold, Al
tered country.

Crumbling, iren-atained gneiss, carrying gold ; Uitle copper.

At surface red or blue jasper, with some
carrying (fold and silver,  Below water
pyrite and galens, with little quartz.

Iron-stained quartz, carrying gold and silver.

fte andl galena
125’&1 solid ﬁllznsa of

Massive qnartz, with some galens, caxrying gold snd silvor,
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BEAVER HEAD COUNTY.

Mine. Country rock and vein. Oro and gangue.

BANNACK DISTRICT.

Dalkota and Blue Grnss........ Hanging wall granite; fpot wall limestone. No specimens. De- | Quarts, pyrite, and siliceous oxide of iron, carvying gold.
posit: mtrike, NE. ; dip, 16° SE, ; 8 fect thick.
Txeelsior cevveeniennnanven .| Hanging wall granite (#) and tne’p; foot wall limestone. No | Iron-stained quartz and pyrite.
spocimons. eposit: strike, NW.; dip, 20° SE. ; 8 feet thick,
Fronch coveneacimamsnnaiannene. Hanging wall granite (1) ;_foot wall limestono. No spocimens. | Siliccouns iron, with pyrito, carrying gold.
Doposit: strike, E. and W.; dip, 169 8.; 15 to 40 foot thick.
Golden Leaf ...o.eoovvvnn.n....| Samoas French. Deposit: 10 to 80 feet; dip, 15° 8. ; strike, NBE. | Oxide of ivon, free gold, argentiferons galena.
and SW. ; 10 to 50 feet thick.
Springfield ..ceoneiviiiinaaL, Hanging wall granite (3); foot wall limestone. No specimens. | Auriferous iron.-stained quartz.

Strike, NE.; dip, 15° 'S, ; 5 foet thiok,
Washington «coeocoveeniivnann. Liko the preceding,

BALD MOUNTAIN DISTRICT,

BAKhOrD oeov v iieeieceen e w oo .| Granite, No specimens. Vein : strike, NE. and 8W.; dip, 88° N\| * Zinoblende, black ocopper, gray copper, chloride, and native
silver.” No specimens.

TRAPPER DISTRICT.

Heelf vaneesreervamncisnnarsannn Dolomite, blue and gray. Ore deposit followsthe stratification- ; Containa galona, cerussite,ealamine,and copperminerals. Gangue:
planes, Strike, N.; dip, 160 'W.; 24 fect thick. Several bodies. white crystalline limestone. )
Keokuk ...ocovviniveeiianenann Limestone, siliccous on hanging wall, cvystalline_on foot wall, | Oxides, earbonates, and sulphurets of silver, lead, and copper.

Oro deposit following the stratiflostion.plancs. Dip, 359 SW. No specimons.

GEOLOGICAL SKETCH O NEW MEXICO.

The territory of New Mexieo, adjoining Colorado on the south, has & somewhat larger area, and is included
between the one hundred and third degree of longitude west of Gtreenwich and the thirty-second west of Washington,
and extends from the thirty-seventh degree of north latitude to the boundary of Mexico, which, except in the
southwestern corner, is formed by the thirty-second degree of north latitude. Its climate is even drier than that
of Colorado, which may be due to the fart that it has no econcontrated high mountain mass to act as a condenser to
the moisture-laden winds coming from the southwest, The mountain systems of Colorado end abruptly near its
northern border, the Colorado range continuing with a gradnally decreasing elevation as far south as Santa F¢,
while the San Juan mountains, o the west of San Luis park, sink beneath the Cretaceous plains almost before the
boundary is reached. Its surface is made up of an irregular series of detached mountain chains, stretching across
tlie middle of the territory in a southwesterly direction, with a mesa country, belonging to the Colorado platean
region on the northwest, and broad arid plains, a continuation of those in northern Texas, stretehing to the eastward.
Agross the middle of this area from north to soath runsthe Rio Graunde river, whose valley presents mauny analogies
with that of the famous Nile valley of Iigypt. Its climate is warm and equable, and its alluvial soil, which oceupies
a comparatively narrow strip on either side of the river, in general not more than 2 miles in width, is of exceptional
fertility. Like the Nile, it is subject to periodical overflows, and the area of its arable land ean probably be
increased. by a more perfect system of irrigation than has been carried on by the Mexican population which at
present occupies it.  'With the exception of this valley, there is little, il any, land in the territory which can be
congidered available for agricalture, not from any want of fertility of soil, but from the absence of water for
jrrigating purposes. The main wealth of the tervitory lies, therefore, in its grazing lands and its mineral resources.

Our geographical knowledge of this area is as yet extrémely imperfect, being derived only from the meander
lines mnade in early years by varions government expeditions in exploring routes for a Pacific railroad and from
detached maps of portions of the central and novthern regions made by the explorations west of the 100th meridian
under Lientenant Wiheeler.

In regard to its geology our information is eqnally fragmentary, being derived {rom the notes made by
Professors Jules Marcou and J. 8. Newberry, who accompanied the earlier railroad explorations, and of Messes, (3.
I, Gilbert, i, B, Howell, and Professor J. J. Stevenson, who accompanied different parties of the Wheeler
exploration. The census material with vegard to this territory is also exceptionally ineomplete, owing to the tact
that Colonel Charles Potter, o whom was intrusted the duty of visiting and reporting on its varions mining
distriets, was treacherously waylaid and killed by a party of seven Mexican robbers while in the discharge of this
duty, and while his work, though nearly eomplated in the field, still needed, his personal supervision to put it into
an intelligible form. '

(FENBERAL GBOLOGY.—The Arcliean island which stretched through the state of Colorado from its northern Lo
its southern boundary ended abruptly in New Mexico, its continnation to the southward being marked only by a
series of more or less submerged reefs in the ocean, which covered this area until the close of the Cretaceouns period.
Up to this time, therefore, the waters of the ocean had free aceess to the Colorado platean region, and at the present
day the ¢oal-bearing or Cretaceous rocks .are known to extend over a great portion of the territory. Owing fo
the limited rainfall, the valleys aud mountain slopes are much more heavily covered by Quaternary débris than those
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of Oolorado, and the character of the underlying rocks is therefore more difficult to recognize. The Oretaceous
formations are, however, known to extend from the plain eountry westward to the Rio Grande valley, and in the
northwestern portion of the territory to connect with the Colorado platean region, while they still form the surface
rock over a very considerable area. In the latter region they are known to extend beyond its western boundaries,
but in the mountain region, in the southwestern portion of the territory, they have either been entirely eroded off, or
else, owing to some dynamic movement later than the Paleozoic period, as yet unproved, they were not deposi ted.
Of eruptive rocks there is considerable developmentof quartz-porphyries and other Secondary rocks, especially in
the southwestern portion of the territory ; but no sufficient study has been made of them to determine definitely
their age or relation to the Puleozolc beds in connection with which they are found. The only known Tertiary beds
are those near San Ildefonso, which are supposed to be of Pliocene age. As yet, therefore, there is no record
to determine the period at which the Tertiary eruptive rocks, which are so largely developed in the territory,
were first poured out on the surface. Of these, as Mr. Gilbert shows, an immense crescent-shaped area cxtends
through eastern Arizona and western New Mexico to the voleanie group of the San Francisco mountain at its
northwestern point, and to that of Mount Taylor, in New Mexico, at its northeastern. They also cover considerable
isolated areas to the east of the Rio Grande. That eruptive activity has continued until comparatively recent
times is proved by the existence of numerous actual eraters and cinder-cones in a vegion 35 to 40 miles southwest
of Mount Taylor, from which streams of lava flowed out in every direction, extending at least 50 miles to the
westward and to an unknown distance to the eastward. These recent lava flows are, according to Mr. Gilbert,
all asaltic, while the mass of Mount Taylor consists of an older eruptive roek, described by him as something
between a basalt and trachyte, and which, from analogy with other regions, may be supposed to be either andesite or
a still earlier porphyrite. Professor Stevenson also describes extinet craters as existing to the east of Santa F'é near
the Turkey mountains and flows of basaltic lavas filling the cafion of the Mora river. The northwestern part of
the territory, therefore, which, from the Nacimiento range westward, belongs to the mesa region, and south of the
Carboniferous anticlinal of the Zufii range consists a broad Lelt of lava extending to the plains of San Augustin, is
covered by rocks of too vecent age to afford much promise to the prospector. It is in the mountain groups
gtretehing across the territory to the southeast of this region that the principal developments have thus far been
made. Among these Mr. Gilbert distinguishes two prevailing frends—a northwesterly and a north-and-south
direetion. The former, which is more ¢ommon in the southwestern portion of the territory, he considers as belonging
to a pottion of the Basin range system, which stretches through Arizona in the dircction of the Sierra Nevada;
tho latter Lo connects with the Oolorado system. In these different regions the rocks thus far recognized are
either Archeean or Palmozoic.  Granite and gneiss are often found as a nuclens, and here, as elsewlere, are distinetly
unconformable with the laser beds of the Paleozoic formations, whiclt consist of quartzites, sandstones, limestones,
and shales. Fossil evidence has been found of the existence of the Cineinnati group of the Silurian, the Waverly
or sub-Carboniferous, and the characteristic Garboniferons limestones of the Rocky Mountain region. Of Mesozoie
formations the Trias is recognized in the northern portion, gnd is desceribed by Professor Stevenson as being extremely
thin or at times entirely wanting along the edge of the mountains northeast of Santa Fé. The aggregate thickness
of the Oretaceous roeks, which consist, as clsewhere, of sandstones and shales, is given by Professor Stevenson ay
2,000 feet,  Mr, Gilbert states that coal is found throughout this entire formation,but only that of the middle
is of economic importance, Professor Stevenson, on the other hand, makes the Galisteo beds, which have been
practieally developed in the northeastern part of the territory, belong to the Laramie group, or extreme upper member
of the Crotuceons. Of the age of the coal-beds which have recently been developed in the neighborhood of the Rio
Grande valley in the central and sonthern portion of the territory mo information is available. In the succeeding
deseription will be given the few fuets it has been possible to obtain with regard to the geology of the mining
regions thus. far developed, following as far as possible the division by counties.
]
COLFAX COUNTY.

The western portion of Colfax county includes the southern end of the Rocky mountains, locally called the
Taos and Baldy ranges, which consist of a nucleus of Archgean, overlaid by Carboniferous limestone and flanked
by Mesozoie beds.  Throughout the region there is a considerable development of eruptive rocks classed_ as trachytic,
ad on the adjoining plains, on either side, are recent fAows of basalt. Partially included in the rangoe is the
longitudinal Moveno valley, whose Quaternary deposits are said to constitute rich gold placers. Besidesthe placers,
gold veins are said to have been developed, but no working mines are reported. Specimens of gray COpper Ore,
associnted with coal, have been bronght in from points along the eastern foet-hills of the mountains, Their geological
position is not known The matrixis a sandstone resembling those of the Cretaceous formation, and it may ba
that they oceur in connection with the singular longitadinal dike mapped by Professor Stevenson, (ralena and
jonsiderable placer deposits ocenr in Taos county, adjoining Colfax on the west.
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SANTA FE COUNTY.

The oldest mines of the territory, said to have been worked by the Spaniards when they first came here, over
three centuries ago, are probably in Santa I'é county.

The Los Cerillog district embraces the Los Cerillos mountains north of the Galisteo river, and the Ortiz mountains
to the south. In the former an eruptive rock, probably rhyolite or trachyte, breaks through the Cretaceous strata.
In this are found irregular, thin deposits of galena and the eelebrated turquoise mines, which have been worked
for years both by Mexicans and Indians. This mineral occurs apparently as an impregnation along the cleavage
faces of the country rock. Along the Ortiz mountaing and the Plucer mountaing to the south are valuable placer
deposits, whieh in places have been penetrated 60 feet without reaching bed-rock., Butlittle is known of their extent
or character, and, owing to the want of water, they have thas far heen but little developed. The Placer monntaing
consist of Archean rocks overlaid by Carboniferous limestone. Veins of auriferous pyrites are said to occur in the
Archsean; also magnetic iron ore. In the limestones are deposits following the stratification and occurring in
connection with what is calledl porphyry, which contain both auriferons pyrites and sulphurets of copper, more
or less oxidized, carrying silver.

In’ Berlmhllo county the Sandia mountaing, which rise abruptly to the east of Rio Grande valley, are formed,
according to Marcon, of Carboniferous strata dipping to the eastward, and have been apparently lifted to theu'
presont position by a fanlt. On their slopes oceur also rieh placer deposits. West of the Rio Grande copper has
been obtained from the sandstones of the Trias in the neighborhood of Abiquiu. The ores are found as carbonates
and oxides, replacing fossil plants. '

SOCORRO COUNTY.

Tn the Socorro mountains, lying opposite the town of Socorro, on the Rio Grande river, according to
Professor B. Silliman, (e¢) are several large veins of heavy spar running in a northeast and southwest direction and
dipping 40° to the northwest, carrying chloride of silver and vanadium-bearing mimetite, The Magdalena
mountmnh, 30 miles west of this, consist, according to the same authority, of slates, limestones, and quartzites, resting
on gneiss and traversed by porphyritic eruptions. The Juniata lode is described as a vertical deposit of lead
earbonates between porphyry and slates reaching a maximum thickness of 65 feet, but of low grade in silver. Galena
and zincblende, with calamine and anglesite, are also found in the same deposit.

In the Oscuro mountains, to the eust of the Rio Grande, are deposits of copper glance, azurite, and malachite,
carrying a little silver and gold in a siliceouseonglomerate. These ores, like those already mentioned, are associated
with remains of fossil wood and various plants, and are said to ecarry from 10 to G0 per cent. of copper. , This
conglomerate, because of the resemblance of the deposits to those of Russia, which occur at this horizon, is regarded
as of Permian age by Professor Silliman. The reason for such determination seems rather inadequate, in view of the
faet that the Permian group has not yet been definitely recognized in the Rocky mountain system, to which these
deposits belong, and that the beds in which similar deposits have been found in Colorado and New Mexico have
bitherto been determined as Triassic. '

The Negretta or Black range extends across Socorro county into Grant county, adjoining, and is apparently
connected with the Miembres range. It is so called because of the dark-colored firs which cover it. According
to Professor Silliman, this range is intersected by powerful lodes earrying gold, silver, copper, zine, and lead, bat no
indication is given with regard to tho character of the country rock, except that porphyry is mentioned as inclosing
one vein. In the western portion of the county, at the head of the San Irancisco river, is the Mogollon district, in
which islands of Archeean granite, with Dalxozoic rocks resting on them, oceur on the sonthern border of the lava
area already mentioned ; and in the limestones of the latter are rich deposits of copper, in some cases carrying
both gold and silver. No returns from individual mines are at hand.

&
: LINCOLN COUNTY. ‘

In Lincoln county, to the east of Socorro county, about 125 miles from thie Rio Grande valley, is the White
Oaks district, in a mountain group generally known as the Sierra Blanca. Gold ores are reported as discovered in
this district, but no reliable data are at hand as regards either their value or the geology of the-district.

DONA ANA COUNTY.

Iu the Organ mountains, to the east of the Rio Grande, 15 miles from Las Oruees, argentiferous galena ores are
reported. Near Hillsboro’, on the west of the Rio Grande, are placer deposits, and gold veins are said to have
been discovered.

The most important mining district of the county is Lake Valley, which is on the eastern slope of the
Miembres mountains, This range, according to Mr. Gilbert, has a core of Paleozoic limestone, with lava on the
western slope. The ore bodies occur following the bedding-planes of limestone beds, which dip to the eagtward.
The foot wall is a heavy-bedded bluish-gray limestone, above which are thinly-bedded shaly limestones, carrying

a Trans, A. L. M. E,, Feb., 1882.
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fossils of the Waverly group. The ore consists of argentiferous galena and cerussite, with chlorides and
chloro-bromides of silver in a gangue of red and brown hematite, with some oxide of manganese, and silica in the
form of chert. Professor Silliman reports also the occurrence of vanadinite. The deposits apparently resemble in
their manner of oceurrence those of Leadville. Trregular masses and dikes of eruptive rocks are reported also as

oceurring in the region, buf their lithological character and direct relation to the ore deposits is not yet definitely
Tknown.

’

GRANT COUNTY.

Grant county has been the principal mineral produeer of the territory, its most important mines being located
within an area of which Silver Oity and Fort Bayard form the center. Inthe Miembres district, on the west slope
of the Miembres mountains, to the east of Silver City, are argentiferous lead ores in limestones of Palmozoic
age. Thoe limestones are fossiliferous, and dip to the eastward; but it is not known whether they correspond to
those of Lake valley on the cast or to those in the neighborhood of Silver City on the west, The deposits follow
the bedding, having a foot wall of limestone, with shale on the hanging wall. To the north of Silver City is the
Pinos Altos mountain, which consists, according to Mr. Gilbert,:of granite, with porphyry overlapping on one
sido and the lavas of the Diablo range on the other. The veins are quartz veins, earrying both gold and
gilver, having a general north and south strike, and standing at a steep angle. According to the consus
gpecimens, they oceur in both diabase and quartz-porphyry. At Lone mountain, to the south of Silver City, are
ferruginous -deposits, carrying chlorides and sulphides of silver, following the bedding of limestones, which dip to
the northeast. v

The Burro mountains to the west of Silver City consist, according to Howells, of two bodies of Archman granite,
the one covered by heavily-bedded trachytes, the other by Palmozoie beds dipping to the northeast. In the latter
occur argentiferous lead ores, with chlorides and sulphurets of silver. Those in the Chloride Flat district oceur
between limestone beds, and those in the Silver Flat district between an overlying quartz-porphyry or diorite and an
underlying limestone or dolomite. Trom the silver-bearing limestones Mr. Howells obtained characteristic fossils
of the Cincinuati group. o

In the Santa Rita mountains, according to Mr. Gilbert, argentiferous galena oceurs in Carboniferous limestone,
and veins carrying gold and copper in porphyry, The famous Santa Rita mines are near the crest of the range at
the contact of the Carboniferous limestone and an overlying porplhyry., The Shakspeare or Virginia distriet is
about 25 miles southwest of the Burro mountains, in the Pyramid range, which is made up, according to Mr. Gilbert,
of bagalt and trachyte, overlying an olderlava, in which oceur the quartz veins, The most prominent of these stond
up above the weathered surface of the rock, while others less prominent earry argentiferous galena ores with
chloride and native silver, The country rock most probably belongs to the older or Secondary type of eruptives,
although Mr. Gilbert describes it as resembling the propylite of v. Richthofen.

SANTA FX COUNTY.

Mine. Country rock and veln, Oro and gangne.

LO8 CERRILLOS DIBTRICT.

Marshall Bonanza Argentiferous galena nnd cornsaite, with black oxide of manga-

neso and minute crystals of wulfenite (7).

Sup&osod to Lo rhyolite. Vein vertical; strile, N. 88% It.; 2fcet
witle.
BILVER BUTTE DISTRIOT,

San Pedroand Cafion dol Agua.| Quartzite and porphyry on hanging wall; Umestono on foot wall,
No apecinens, Doposit with the formation, Strilee, N.and S.;

dip, 150 I ; 30 feut tliiel,

Iron-stained quartz, with Pyrito. carrying gold ; 7 to 8 feet thivkon
hanging wall; underlii by doposit oFuzuvite, malaolite, chryso-

colliy, euprite, chalcopyrite, and bournonite. No specimens.

GRANT COUNTY.

CIILORIDE FLAT DIBTRICT,

Bromen ....ceeacuiavasse sunnss Timeatone; lght-gray and erystalline on hanging wall, darl-blue Cerm‘ﬁcvrito. argentite, and galonn, Ganguoe: barite, fluorite, and
and flno-grained on'Toot wall, Steike, N. 4918, ; dip, 1801, De. |  argillaceous slate,
positinirregular bodies on foot wall,

Providenoo .ueeevvenveeennnans Dark-Une limetono or dolomite. Veln: strike, N, 400 W.; dip, | Iron-stained quartz and limestone, carrying chlerides and sulphu-

LONE MOUNTAIN DISTRICT.

MIEMBRES DISTRICT.
Commereinl. .coiverviienaionans

800 Xi.. ; avorage width, 2 feot,

Dolamiticlimeatone; Hght hrown, erystalline, and called porphyry,
on_hanging wally reddish with conchoidat fracture on fook
wall,  Deposits with the bedding. Strike, NW.; dip, 21° E,,
in frregular bodica,

Dark onvbonaceous shale; foot wall, fossiliferoua limestone, No
apoecimong, Deposit in frregular poekets with the bedding;
dip, S8,

| Dark carbouaccous shale; oot wall, fossiliferons limestone. No
gpecimons, Deposit in frregular pockets with: thoe budding ;

~ dip, SE.

Dark carbonaceous shale; foot wall, fossiliforous limostone, " No

sﬁmcg}éens., Deposit in irregular pookets. with the bLedding;
dip, SB. i

i

vets of silver

Siliceous homntito, carrying chloride snd sulphide of silver.
Ganguo: altared foot wall. )

I3
Argontiferous, No spocimens.

Chlorides and sulphurets of silver, with cerussite and carbonate
ofiron in altered imoestone.

Chlorides and sulphoeots of silver and carbonates (?) of iron ; tree
milling. .
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GRANT COUNTY—Continned.

Mine.

Country rook and vein,

Ore and gangue.

PINOS ALTOB DISTRICT.
Langston

Minn Grande ...

Pooiflo o, 2.0 eiiiiicinnnnnanas
SILVER FLAT DISTRICT.

Mfssn.ohnaettu and New Mex-
co.

[2T T S

Much altored diabase, callod limestone, Vein: strike, N, 16° B.;
dip, 70° Sk,

Called quartzless granite, or trachyte. No specimens, Vein:
strike, N, and S.; dip, 86° B, ; 2 Tt wride

Decomposed gquartz-porphyry. Vein: strike, N, and 8. ; dip, I.;
4 feet wide,

Probably diabage. Voin: strike, N.and 8. ; dip, 765° B.; 2 feet wide

Hanging wall light.oolored quartz-porphyry; foot wall dark
dolomite. Deposit with the edding. ~Sirike, N. 820 W.; dip,
85 B.; up to 15 foot: thlok.

Hanging wall alterod, ertB)t.lve rock, possibly {iovite; foot wall
dnrk-brown dolomite, Deposlt with the bedding. Strike, N.
and 8,; dip, 15° E.

!

Gﬂni{&w oorussite, ohlorides, and sulphides of silver carrying
g0l

Auriferons quartz, with ohlorides and sulphides of silver. No
speoimens,

Gulitlanm chalcopyrite, with barite in qunﬁ.z. carrying gold and
silver. :

. mxltm‘e of harite, quarts, pyrite, and golenn, carrying gold and

gilver.

Chlorides and sulphides of silver, with quartz and calcite.

Galens, with chloride and sulphide of silver.
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