REPORT OF A TRIP ON THE UPPER MISSISSIPPI AND TO VERMILION LAKE,
MINNESOTA.

BY BAmLEY WILLIS.

Professor RAPHAEL PUMPRELLY,
Chief of Division.

SIr: On the 25th of Angust, 1880, I received your instructions to sample and report upon the iron ores of
Minnesota. ‘

Owing to unavoidable delays, I did not enter npon the work until September 10, when I visited the deposit
north of Agate bay, on the north shore of Lake Superior.

On the 15th I left Duluth for the Upper Mississippi with Mr, George A. Fay, of Marquette, and a half-breed. -
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K16, 203, —MAP OF A PART OF NORTHERN MINNESOTA, SHOWING ROUTE TRAVERSED,

Mr, Fay’s illness obliged me, on the third day, to proceed without him. I was gone two weeks up the Mississippi

and Prairie rivers with two Indians, and retnrned to Duluth on October 1. On the 3d I left Duluth with Mr. Fay

and three packers for Vermilion lake. At Hsquagama bridge, 65 miles from Duluth, we joined a guide, whoe had

previously been sent up the Saint Louis river with our canoe and provisions, On the 10th we reached the Two
‘ ; 457
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a Rivers range at Vermilion lake. Snow fell to the depth of 3 feet between the 15th and 17th, after which all work
was done on snowshoes, during very unfavorable weather. We broke camp on the Vermilion range on November
10, and reached Duluth on the 18th.

Very respectfully, yours, BAILEY WILLIS
1
’

Special Agent,
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) The strata forming the north shore of Lake Superior from Daluth eastward belong to“ the copper-bearing
series. At Agate bay the outerops on the shore consist of amygdaloid and other beds, frequently stained with the
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green carbonate of copper. Tor six miles north of Agate bay the country is flat without any outerops whatever, a
but in Sec. 35, T. 54 N., R. 11 W, there is a small ravine, having a northeast sonthwest course, with 1)rec:pltous
sides of gmbbro

The northwest wall rises to a beight of about 60 feet. It is more coarsely erystalline than the gabbro on the
southeast, which only forms low bluffs 15 to 20 feet high. In this latter are little veins of magnetic ore and among
the loose blocks at the foot were found several pieces of ore 1 foot to 18 inches thick, This magnetite forms a range
that exlends several miles northeast and southwest.

_Sample 977 was taken from the loose blocks mentioned.
The following is the result of analysis: '

AGATE BAY. b
077
Per cent,
Motallic r0n. ccv cevviensetrannemnieneeanns 5171
Phosphorna. . 0, 027
Phosphorus in 100 pm't.s imn 0, 052
Outline of trip on the Mississippt river, C

From Aitken to Grand rapids in T. 55 N,, R. 25 W, by trail, 65 miles.

From Grand rapids to Sec. 36, 1. 57 N,, R 23 W.. by way of Prairie river and Crooked lake, and return.

Grand Rapids to Aitken by canoe down the Mississippi, 165 miles.

From Aitken to Quodenong or Hill lake, about 45 miles, the trail leads through level bottom-lands, which are
frequently warshy, The soil i3 a dark-colored vegetable mold, tough and elastie, like india-rubber, changing at
times to a hard, fine, gray clay, without sand or pebbles. West of Hill.lake are low drift ridges, and from there
northward the surface is covered with boulders. The shores of Pokegoma Jake, in places rising a,brupt]y to a
height of 25 or 80 feet, consist of sand- and clay-beds.

Three miles above Grand rapids, irr See. 13, T. 55 N., R. 26 W., are the only outcrops seen on the Mississippi d
north of Aitken. A ledge of red quartzite here forms the falls of Pokegoma, 12 feet in vertical height and about
2560 feet long. This quartzite crops out along the south bank of the river for about 400 paces, and forms the

backbone of a ridge 15 or 20 feet above the common level, which extends in a general course of north 70° to 80°
east.

See. 13, Torwn 5¢, Bange 26,
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T1G, 205,—SKETCH 0F POREGOMA FALLS, MINNESOTA.

Near the foot of the falls appears an incoherent sandstone, formed of coarse, rounded -grains, cemented by
oxide of iron, which overlies the quartzite and dips with it 150 to 20° south 10° east.

About 5 miles in a direction of north 60 east from Pokegoma falls are the Lower rapids of Prairie river. The
fall is about 5 feet, and a quiet pool divides the two swift rushes of the water. ’
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a The upper edge of the rapids is formed by a ledge of the same guartzite thatis so prmninm‘lt at Pokegom
falls; it also outcrops on the northern end of the portage trail. On Dboth sides of the little basin and part way

Last. 75, See. I3, Soc, 34, Town 56, Barnge 25,
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F1a, 206 —SxRTCH OF THE LOWER RAPIDS, PRAIRIE RIVEER, MINNESOTA.

down the lower half of the rapids are outerops of coarse-grained sandstone, sometimes metamorphosed to a quartzite,
irregularly interstratified with a steel blue, very hard specular ore, some specimens of which are strongly magnetic.
The following section (Fig. 207) wasg sketched just at the edge of the rapids:

d
Specular Ore i Sandstorne,
Prairve Biver.
Fra. 207,
Li

A hundred feet east of the river is a small test-pit, in which the same sandstone and specular ove are exposed.,
The thickest layer of pure ore seen was about 3 inches. Sample 978 represents this ore, the associated sandstone
1ot being included in it.

T

I 078,

Per cent.
Metallicirnn 80, 04
Phosphorus.ceeeeecciianirennnnn,. 0.012
Phosphorus in 100 parts iron 0,024

£

The above-described strata maintain the dip of the quartzite at Pokegoma falls, namely, 150 to 20© south, 102
east.

Prairie river, above the lower rapids, is a broad, quiet reach of water with marshy shores; but three-quarters
of a mile west it falls 15 feet through a narrow channel cut in gray granite.

The narrow part of the river, from the foot of the falls to the lake above, is about & quarter of a mile in length,
On both sides are bold onterops of the fine-grained homogeneous gray granite, which shows no bedding, but is cuts
in all directions by many veins of coarsely crystalline pink feldspar and quartz.

[from this point northward up Prairie river, throngh Crooked lake and across several hilly portages in T\ 57,
R. 23 W, nothing was seen but sand, elay, and loose boulders.
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The first outerops found consist of coarse red granite, which forms low ridges 15 to 20 feet high, separated by a
swamps, on the southern line of T, 57 N., R. 23 W. This granite was not seen east of Sec. 355 and in the ST.
corner of Sec. 36 the iron-bearing quartzite of the lower rapids of Prairie river rises in a steep bluff about 15 feet
above the swamp,

The iron ore oceurs in thin layers as at Prairie river, but it is also more evenly distributed through the
quartzite. The strata dips slightly to the sonth.

Outline of trip to Vermilion lake.

Duluth to Esquagama bridge, in T, 58 N., R. 15 W, trail 65 miles; through Esquagama or Embarrass lakes
across Wine portage and up Embarrass river to Big portage, 9 miles; Big portage from Embarrass to Pike river, B
4 miles; down Pike river to Vermilion lake, between 15 and 20 miles, with two portages. Returned by trail; 86
miles.

Narrative—DBetween Duluth and the Cloquet river, a distance of 20 miles, there are frequent ounterops of the
feldspathic rocks of the copper series. After crossing the Cloquet these disappear, and for 50 miles northward the
surface 18 covered with heavy drift-beds. The abrupt slopes of the ridges descend sharply to swampy hollows, but
there are no outerops of vock in place. Much of the timber has been burnt off, and the huge boulders stand like
houses amid the aftergrowth of birch and hazel,

At Wine Portage, 72 miles from Duluth, Embarrass river flows through a gap in Mesaba heights, in a sexies of
rapids, three-quarters of a mile long. A cursory examination of the hill just east of the portage showed nothing ¢
but drift. It is, however, probable that outcrops exist in this neighborhood, as the backbone of the range is said

to consist of quartzite and magnetic iron ore, which have been traced by Professor Chester for 30 miles to the
northeast.

d
, — 5 r
Distorted: Bands of Specnlar Ore ih Jusper.
TFig. 208

These heights are commonly called the “dividing ridge” between ITudson’s bay and Lake Superior waters;
but the true divide is the rolling. plain of gravel and sand that is crossed by the Big portage between Embarrass
and Pike rivers. The banks of the latter are grassy marshes, backed by an even line of tamaracks. Ag one
approaches Vérmilion lake outcrops of light-green highly silicious slate, frequently cut by veing of white quartz,
are seen in a number of places along the river, They are especially prominent at a rapids about 2 miles from the
Iake and at Vermilion falls, which are near the mouth of the river. A very similar slate forms the shores of the
lake at the Vermilion trading-post and Indian agency, and it rises in bluffs 50 feet above the marshes on the
southern line of Sec. 32, T. 62 N., R.15 W.
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a As may be seen from the accompanying maps, the work of the party was confined to that part of this township
south of the lake and west of sections 206 and 35. A reconnaissance survey was made with dial compasses* and
watches, and pacing for distances. Lines were run thus one-eighth mile apart; all outcrops were noted, and at
every 100 paces the variation and dip of the needle were observed. All belts of magnetic attraction discovered
were traced. . : . ‘

In this area two interrupted ridges, 300 feet high, extend nearly due east and west, divided by a valley three-
quarters of n mile wide. The principal hills consist of hard red jasper, flanked by lower points of black and white
banded magnetic quartzite. They are girt by terraces of heavy drift, and the valley is a swamp, surrounding low
drift monnds and outerops of massive metamorphie rock. The northern and more extensive group of ridges is ealled
b the “Vermilion range”, the southern, the ¢“Two Rivers range”. Southeast from the V ermilion range, and
separated from it by swamps, is Chester’s peak, the abrupt end of a ridge, 500 feet high, which continues eastward
bayond the limits of this survey.

Geology~—Dips throughout this area are between 85° and 909, except in the northwestern outcrop of jasper on
the Vermilion range, Observations at this one point afforded data for determining the relations of seven beds, as
follows:

I. The lowest bed observed is a light-green, thinly laminated chloritic schist. It was only exposed at points
on the anticlinal axes, and no estimate of its thickness is possible. ‘

1L, Jasper, made up of narrow bands of white, gray, brown, and bright red quartzite, interstratified with
¢ layers of very hard blue specular iron ore, which also occurs in ore bodies of considerable superficial extent and in
fissures that run across the bedding. The jasper hill summits are striated and highly polished by ice moving in
the general direction of the strike. The planed edges of the bands illustrate the distortion suffered by the strata,
and represent on a small scale the flexed condition of the entire series. See Fig. 208:

The thickness of the jasper, measured across apparently vertical dips, varies from 200 to 600 feet, or more,
The smaller figure is probably nearer the truth. )

d
¢ 27, >
Black Slate and Sarndstone cncleosed im Schist,
Fra, 209,

III is a ehloritic schist, similar to that which underlies the jasper. At points in the synclinal, which is
involved in the Two Rivers fold, it is massive, contains triclinic feldspar, and is cut by veins of white quartz. But
a8 a rule I and III are so similar that it is only possible fto distingnish them by reference to the adjacent strata.
Being softer than the quartzites between which it lies, III varies in thickness according to the pressure it has been
subjected to. The original thickness of deposition was probably about 150 feet.
£ IV is a quartzite, banded in dark-gray, white, and black, and of saccharoidal texture. It contains grains of
magnetite, irregnlarly distributed through it, which disturb the needle and produce the prineipal belts of magnetic
attraction, indicated on the geological maps, Plates XXVII and XXXVIIL aud on the magnetie chart, Plate
XXXIX. This quartzite is probably about 200 feet thick, No ore of any value has been found in it.

. Beds I to IV, inclusive, form the ridges. The sharp, conical outcrops of IV rise from the drift {erraces which
bound the swamps, and the contact between IV and V was only seen on the rocky point which extends into
section 20, ' : o

V, VI, and VII are the valley rocks, and are intimately related. :

V is a conglomerate, consisting of sandstone pebbles and bits of black slate inclosed in silicious chloritic
schist (see Fig. 209). The major axes of the fragments lie parallel to the bedding of the schist. No very distinet line

* The form and method planned by Major Brooks for the Michigan geological survey,
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of contact was observed between V and VI, which is a compact homogeneous rock, composed of round quartz a
grains, chlorite and hornblende, plagioclase feldspar, and a little calcite. It cleaves into pyramidal and prismatic
blocks, is a light-gray color on the weathered surface, and but little darker oun the fresh fracture. Should thisrock
be proved eruptive it belongs to the quartz diorites; but I consider it a metamorphosed sedimentary bed of transition
from the conglomerate below. .

VII. A black clay slate. This slateis very fissile and sonorous. It occupies a broad area north of the Vermilion
range; was not seen in the valley south of it, but forms a singular outerop on the western end of the Two Rivers
range, in close proximity to a peak of the quartzite IV, Its presence here implies a sudden downward piteh of the
axes of the Two Rivers fold, but is difficult to explain with only the facts now known, 'The layers of slate in this
outerop are pierced with square holes left by the decomposition of crystals of pyrite, which are lined by a deposit b
of silica, apparently formed around a smaller erystal, as the holes within are sharply angular,

The Vermilion and Two Rivers ranges are anticlinal ridges, eroded to the soft, chloritic schist, I. In the former
range the spring of the jasper arch is thus left on either side, the southern being the higher, and the schist forming
a hollow or gentle glope north of it.

Through Sec. 28 huge masses of jasper from the erown of the arch remain imbedded in the green schist, with
which they agree in strike and vertical dip. These jasper blocks are rectangular and several hundred feet long;
the ends of the bands come out squarely to the contact with the schist, as to a fault. These contacts represent, in
fact, short fractures at right angles to the axis, between which blocks from the crown of the arch were bent
downward, forming cut-off synclinals in the top of the anticlinal. The depressed portions of the jasper have thus ¢
escaped the erosion suffered by the crown. A similar inlaying of III in [T was observed in the Two Rivers range,
The outerop of the jasper arch, where it pitches westward under the surface, forms a hook-shaped ridge and gave
the key to the structure, as may be seen on examining the dips on the magnetic chart in the N'W, % of Sec. 28.
West of this the quartzite, IV, forms the ridge, and the intermediate schist, III, presumably underlies the drift
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Bl os0z ore. EEE vonded Jusper,
EZEd Ore with Crystallized Quarts, [ JCovered with Drift and Snow.

Fi1@, 210,—SKRTCH-MAP OF AN ORE BODY ON THE TwO RIVERS RANGH, MINNESOTA.

between the outerops. On the south side of the Vermilion range a small fold brings the jasper to the surface ff
through the overlying sehist, and it contains a large ore-body at this point. Near the line between Secs. 27 and 28
the jasper is very much contorted, and the great thickness, which here forms the highest part of the Vermilion
range, is due to crumpling of the bed. On the north side of the arch the jasper ridge is low and the outcrops ure
not continuous, Leing frequently drift-covered. South of Morrison’s bay there are cliffs of ¢slate ore”, a variety of
jasper which cleaves readily parallel to the bedding into thin sheets, and is lined with specalar ore on the cleavage
planes, " ,
The Two Rivers range consists almost wholly of the flexed jasper on the southern side of the main antielinal,
the northern being represented by but two narrow outcrops in the valley. The lower schist, I, was identified as
such by inlaid masses of jasper similar to those on the axis of the Vermilion range, The jasper lip of the involved
synclinal, just west of the line between Sees. 32 and 33, contains a considerable body of specular ore. South of
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a it is thesubordinate anticlinal, and beyond that the jasper ridge, with its outlying pinnacles of the black quartzite,
IV, which stand on the edge of the drift terrace. The two lines of IV north of the range were each located by a
smgle outerop and by magnetic attraction, traced through the swamp. The dislocation of the more southerly of
these belts, proven by sudden chauge of strike, is accompanied by a corresponding jump of the belt of magnetic
attraction. The northem line of attraction follows the crown of an arch, which separates the area between the Two
Rivers and Vermilion ranges into two troughs of unequal widths.

Plate XXX VII gives the outerops observed, the spaces left white having been covered with deep snow and drift.

Plate XXXVIII shows the structure deduced from these observations.

Plate XXXIX gives Mr. Fay’s magnetic notes in detail, and illustrates the relation of the prineipal lines of,
b magnetic attraction to the quartzite, IV, and in a less degree to the jasper,as well as the fact that they are in uo

way connected with the known bodies of valuable ore.

I was told by the surveyors at work in the townships east of Vermilion—namely, T, 62 N,, R. 13 and 14 W.—
that the variation changes rapidly from point to point, as it does in T. 62 N,, R. 15 W, and that the only outerops
seen consist of jasper and quartzite. The surface is covered with a dense growth of pine, and the strata are hidden
under moss and thick underbrush. Burnside lake, 12 miles east of Vermilion, iy said to contain many rocky islets,
consisting principally of jasper.

NOTES ON THIE OCCURRENCE OF IROUN ORE.

¢ Daring the summer of 1880 the iron ores of this locality had been examined by Professor A. H. Chester, who

. stripped the ]'prer beds wherever the outerops showed a considerable proportion of ore. Many of these trenches

were filled with water and conld not be examined, The fol-
lowing notes state what could be ascertained :

The ore-bodies of the Two Rivers range are confined to
its eastern end. In See. 33, on the eastern slope of jasper,
six trenches exposed & burf(we 100 paces long, east and west,
by 20 to 60 paces wide, north and south. The southern (md
of these trenches was sunk to the contact with the chloritic
schist, TIT. But one of these test-pits exposed any good ore
dl free from largeadmixtures of jaspor and erystallized quartz,
and that was of small surface area. It isa slaty, specular
‘ore, softer and less erystalline than that found elsewhere in
the range. The analysis of sample 980, taken by chipping
along the trench, gives—

980,

Der cent.

Aotallie ivon veeavsviiineeas v, 65, 80
PLOSPHOTUR. cevnineteiiiirincn i ree amnennes 0. 044
[ b Dhosphorus in 100 parts fron..coooeeiiaann. 0. 067

The largest Dody of ore seen in the Two Rivers range
lies in the fold of the synelinal in Sec. 33, near the line of
Sec. 32. Tk, 210 shows its association, the white areas
having been covered with drift or snow. The ore i$ a ho-
mogeneous steel-blue specular, inclosing many cavities lined
with brilliant micaceous erystals. It is exceedingly hard,
and associated with crystallized quartz, In that marked good ore in Fig. 210 no quariz could Le detected by the
eye. The character of the other portions of the ore is indicated in Fig. 211,

Sample 979 was talken by chipping in three lines across the outcrop of good ore. The other parts would yield
£ similar results if earefully hand-picked :

Fia, R11.— CRYSTALLIZED QUARTZ IN SPECULAR ORE, TwO
RIVERS RANGE, MINNESOTA,

070,

Per cent,
Motallie Iron. .cou e e iaaii l 46, 46

PhospPhOTti8. e et e eee e inrraaanrana. 0. 044
Dhosphorus in 100 parts iron .............. ) 0. 060
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This ove was followed westward in a number of test-pits. Near the section line it has a width of 24 feet, a
with but little quartz, A Lundred paces west of the section line a bluff exposes a vertical section given in Fig. 212.
A little farther westward three trenches cross an ove-body 75 feet long and from 2 to 16 feet wide.

7

T
z e )
Feet,
16, 212, —VERTICAL SECTION IN 111 Two RIVER RANGE, MINNESOTA, SHOWING SPECULAR ORY IN BANDED JASPER.
C

On the southern slope of the Vermilion range, in'the southeast corner of See. 28, a large body of ore forms a
prominent bluff, 1t lies in the synclinal, where the jasper appears through the schist, 111, and the.ore crops out
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- Frg, 213.—8xeTen ‘M;\I‘ OF AN ORI BODY ON THE VERMILLION RANGE, MINNESOTA,
north and south of the schist as shown in Fig, 213, It may probably be continuouns between pits 13 and 14,
Sample 981 represents the average composition of the very hard, c.rystalline,-ste.el-b]ue ore: .
081,
Metallie fron eeae ceimr i 68, 00
Phosphorus o ien s e e 0, 056
Phosphoras in 100 parts iron .eaeenoon .t 0. 082

The Lill 200 paces west of this, which is probably in the same fold, containg curious masses of ore in angunlar
fragments cemented by pyrite. These have no commercial value.

The other ore-deposits of consequence in the Vermilion range, three in number, oceur in the jasper, south of
the antielinal, in Sec. 27,

Thoe first of these is near the line between Secs, 27 and 28. 1t is opened in two trenches 75 feet apart, and
has a width of abont 25 feet. The ore is schistose and softer than that of the other deposits, and is mingled with
Jasper.

VOL Xv——-30
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a Sample 982 represents the average ore from both pits:

UNITED STATES.

Metnllic iron
B8 T Y 11100 S TR
Phogpliorus in 100 parts iron

64, 65

An eighth of a mile farther east the mueb-contorted jasper contaﬁls a large proportion of ore, which led to
b digging the trench shown in Fig.214, The extent of this ore-body was hidden by the snow, but the width in the:
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Fra, 214, —8SKETCH MAP IN THE VERMILLION

trench was 70 feet,  Sample 983 represents this ore:

RANGE, MINNESOTA.

@

983,

Metallie JPOL cnaeeeicrrrmaaeernancnesinans
PhosphoTife e cen ceirenvann,
Thosphorus in 100 parts iron

ey eent.
67.28

0. 050

0. 088

Still eastward from this pit the jasper outerops contain a large proportion of ore, and the most eastern test-
pits expose the largest avea of good ore seen on the rauge (see Fig. 215).

Lended
Jasper.

Branded
Jasper;. Trenches fall
of waler

284

et 12
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Ure exposed by Irenches nnd
stripping. White avreas were
covered by drift und snow,
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F16. 215.~SKETCH OF AN ORE BODY OF THE VERMILION RANGE, MINNESOTA.
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The ore is hard, crystalline, and free from quartz-masses. Sample 984 represents the average of the entire @
ore-surface: '

. 384,
. Per eent.
Metallic f1om convvscvnemevnrrec cmndencaans 65,73
Phosphorus 0. 007
Phosphorus in 100 parts ivon 0. 102

The ore-bodies described all appear to lie in folds or crumpled portions of the very much disturbed strata, The
snggestion they thus give may serve as a hint to prospectors able to unravel the eomplicated structure of this b
iron-bearing series in its eastward extension.

Drift phenomena do not properly belong to this paper, but I wish to call attention to the two parallel dvift-
ridges that lie on the western slope of the main Vermilion ridge, in the southeast part of See. 28. They are about
one-eighth mile long, perhaps 20 feet high, and between them is a hollow not muceh larger than one of the ridges.

.
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5 ON THE SAMPLES OF IRON ORE COLLECTED WEST' OF THE ONE HUN-
DREDTH MERIDIAN.

o=

NOTT

By BAYARD T. PurNAM, ¢

In a country so sparsely settled as is that ﬁox*bion of the United States west of the 100th meridian, and one in
which, morcover, transportation is so expensive, and suitable fuel as a rale is so searce, it is not strange that little
has thus far been done to develop the iron resources of the region or even to determine the extent of those
resources, In the published reports of the government surveys, ete., of the West, iron-ore is but seldom mentioned,
and thereferences made to it ave as a rule either to masses of ove, such as those found in southwestern Utal, Sierra
county, California, ete., which must of necessity at once have attracted the attention of the traveler, or to the
seams of partially-altered carbonate ore, usually associated with beds of lignite and coal. d

The swelting of iron ore has not, however, been left entirely untried. Lesley,(a) in 1859, speaks of a reported
forge.in Utah, using ore found in the mountains east of Salt Lake City, and also says: ¢One or more forges are
spoken of on the West coast, but nothing is known of them.” The report of a forge near Salt Lake City is probably
an error, and the rumor is doubtless explained by the fact that a few pounds of ore were there worked iuto iron in
a blacksmith’s forge. The California forges I have been able to find no other reference to.

Thoe extraordinary masses of ore in Iron county, Utal, are situated but s few miles from the old Mormon
settlement of Cedar City, and must therefore have been known to the first immigrants.. Iron is said to have been
produced from this ore as early as 1852, but nothing beyond the mere statement of the fact appears in any of the
reports of that region which I have seen. Iron City was founded about 1869, and a small echarcoal blast-furnace,
puddling-furnace, foundery, ete., erected there by the Great Western Iron Company, of which John W, Young was e
president. Some iron was made bebween 1869 and 1875, but the experiment was not financially a success, and
sinee the latter date (or possibly 1876) the works have been idle. In December, 1880, the population of Iron City
consisted of one family. The blast-furnace is 19 feet high, 4 feet wide at the boshes, and was planned to make 5
tons of pig-iron daily. The fuel used was charcoal, made from the cedar which covers the surrounding hills, It
was burnt in piles. Two large beehive kilng were built near the furnace, during the last year that the latter was in
operation, but they have never been used. The iron made was used principally for shoes and dies for stamp-mills,
and was teamed to diffevent parts of the territory and to N evada, where it is said to have given good satisfaction.
1 was unable to obtain any detailed statement in regard to the working of the furnace, but I understand that
difficulty was experienced in puddling the iron, and but little if any soft iron was made. Something like $150,000
was expended before the works were abandoned. The property is now owned by Thomas Taylor, of Salt Lake €
- City., The ore will be described hereafter. ‘

Probably the honor of making the first pig-ivon west of the 100th meridian belongs to Colorado., In 1864 a
small blast-furnace was built by Mr. Marshall, near what is now the Marshall coal mine, on South Boulder creek,
Boulder county, 5 miles south of the town of Boulder, to smelt the nodular pieces of partially-altered carbonate,
derived from a thin seam in the coal formation through the erosion and degradation of the inclosing rock, which
here covered the plains in largé quantities, The stack which was built from the sandstone overlying the coal was
designed to make 5 tons of pig iron a day. The fuel was charcoal made from the pine, ete., in the foot-hills 4 miles
away. Limestone was also brought from the foot-hills. The blowing-engine was of wood, and was driven by &
25.foot overshot water-wheel, The furnace was in operation for about two and a half months in the summer of 1364,

@ The Iron Manufacturer’s Guide, p. 217. 10
. R
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a and made some 200 tons of pig-iron, which was used for mill purposes with good results; but the cost of prodncing
theiron was too great, and the furnace has been jdle since its first run.  The stack is still standing, and the blowing-
machinery has not been disturbed, and is in good condition.

In Oregon a company was incorporated in February, 1865, under the name of the Oregon Iron Company. In
1866 the erection of a furnace and the necessary buildings was commenced at Oswego, Olackamas county, a small
village on the west bank of the Willamette river, 7 miles above (south of) Portland. The stack is of stone, and
was erected under the direction of Mr. G D. Wilbur, of Connecticut, after the plan of the Time Rock furnace, in
Litchfield county of that state. The rock used is basalt, from the neighborhood. The furnace was completed in
June, 1867, but did not immediately go into blast on account of some difficulty in obtaining a sufficient quautity of
B charcoal. The destrnetion of some of the buildings by fire on the night of July 2d further delayed matters, and it
was not until thie 24th of August (1867) that the first cast of pig-iron was made. The stack ag originally built was
32 feet high and 94 feet in diameter at the boshes, Its height was increased to 42 feet in 1869, The blast-producing
machinery was driven then, as it is now, by a turbive water-wheel. The blast was heated. In the first run the
turnace produced from 6 to 8 tons of pig iron a day. By the 1st of October 224 tons (gross) had been made at an
average cost of $23 98 per gross ton, the cost being distributed as follows : ()

166 bushels of charcoal, at 8 cents, $13 28; 884 pounds lime, at 40‘cents, 43 53; 4,970 pounds ore, at $2 50 a ton, $5 50; labor, etc.,
6 67; total, $28 08, )

The ore was obtained chiefly from the Prosser mine (see samples 1165 and 1167), 24 miles distant, whenee it
¢ was teamed to the furnace. A little Patton ore (sample No. 1166) was also used. The conditions for a commercial
success 5o far as nabural advantoges were concerned seemed to be herve well fulfilled, but the project was not
finaneially remunerative, and after sinking several hundred thousand dollars the Oregon Ylron Company put the
farnace out of blast. It was idle for some years, but was bought for a fraction of its original cost in 1878 by its
present owners, who are known as the Oswego Iron Company. The stack was raised to 44 feet, and in the spring
of 1830 a new blowing-engine (horizontal, two cylinders, each 4 feet in diameter and 5-foot stroke, built in Portland)
and a new turbine-wheel were put in.  Arrangements were also made to complete a canal, begun by the old company
from the Tualitin river to Sucker lake. It is from the latter that the water is drawn to drive the turbine, and in
some seasons of the year the lake is too low to supply the necessary head. When the canal is completed the lake
can probably be kept full at all times. A narrow-gauge railroad was completed to the Prosser mine in August,
€ 1880, and the cost of the ore at the furnace will, therefore, be much reduced hereafter. The company owns about
3,000 acres of timber-land, principally fir, which, it is said, will cut on an average 100 cords to the acre. The
charcoal has been heretofore all made in heaps, but kilns are now being constructed. Estimating the value of the
stumpage at 10 cents per cord, and the price of cutting at 90 cents, the total cost of the coal delivered at the furnace
is between 6 and 7 cents a bushel., Much of the wood, it iy claimed, will make 50 bushels of coal to the cord.

No limestone is found in the neighborhood, and this is the most serious drawback which the furnace compauny
has to meat. That now nsed is brought from Puyallup valley, in Washington territory, and costs at the furnace
$5 50 to 36 per ton. :

The ore, as will be more fully mentioned hereafter, is a limonite, Its yield in the furnace is indicated by the
¢ following statement: On January 12, 1881, the furnace-charge was—

Prosser ore (see samples Nos, 1165 and 1167 oo veneeiveeiicn i i it ccivaie vevweeveneeen wman --w-pounds.. 1,000

Patton ore (see samplo No. LLBG) . .out ceie iion e he ittt cres i ret aeacaeraee mmascrmneann e enas QO 100
I L O RO do.... 65
CRATEOAL Ll cer et s cr e e e aee e e eaa e oo mmamme e een mmeaca aman e anannn bushels.. 25

There are 112 charges every twenty-four hours; hence in that time there are used in the furnace 61.60 tons

(2,000 pounds) of ore, 3.08 tons of limestone, and 2,800 bushels of charcoal. The product is about 24 net tons of
pig-iron. Hence, first, the mixture of ores yields about 40 per cent. pig-iron in the furnace; second, it takes 128
bushels of charcoal to make 1 ton of pig-iron. The Tatter figure appears to be higher than is the average rate of
charcoal consumption for the year. The present yield of the furnace per twenty-four hours is also greater than it
hias heretofore been, The produection of pig-iron in 1830 was 5,000 net tons. '
& A farnace was built at Ogden, Utab, in 1875, by the Ogden Iron Manufacturing Company, and was lighted in
the fall of that year. It froze up, however, before the iton came down, and has been idle since. The stack is of
the crinoline pattern, 45 feet high and 12 feet in diameter at the boshes, and is provided with a water-balance
elevator, The blast-producing machinery cousists of three horizontal blowing-cylinders, each 21 inches in diameter,
with a 72-inch stroke. The original plans included a puddling farnace, rolling-mill, foundery, etc., aud much of
the necessary machinery is now on the ground, bnt has never been set up. Power for the whole works was to
have been supplied by two 48-inch turbine water-wheels. :

I conld not learn definitely the cause of the failure of this enterprise, but it is evident that the plan of using
the raw Wyoming coals, which was the fuel proposed, could not have been successfully carried out. My own

o Report of J. Ross Browae on the Mineral Resources of the States and Territorics West of the Rocky Mountuing, 1868,
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fmpression is, too, that the ores used in the experiment were lean and silicious, and would work with some dificalty a
in any event. That there was ignorant management somewhere is too apparent to require mention. The furnace
and other property of the old company has been purchased by the Equitable Iron and Coal Company, incorporated
under the laws of Utah January 1, 1878, but, so far as known to me, the works still remain idle.

The year 1880 witnessed the beginning of three blast-furnaces in the West—one in Colorado, one in California,
and one in Washington territory. i

The Washington territory furnace was started after the other two, but went into blast first. It is located at
¢ Irondale”, on the west shore of Port Townsend bay, about 34 miles in a direct line from the town of Port
Townsend. The foundation of the furnace was Iaid in August, 1880, fire was started in January, 1881, and the first
cast was made on January 25, 1881, The campaign lasted until November 10, 1881, during which time about 1,300 b
tous of pig-iron were made. The stack is of brick bound with 15 iron hoops and 8 vertical braces. Its.limensions
are as follows: Ileight, 32 feet; diameter at the boshes, 0f; diameter at throat, 8 feet ; diameter at hearth, 2 feet;
section of hearth, sqnare; height of boshes above bottom of erucible, 12 feet; angle of boshes, 63°.  Top of furnace
is covered with stack 28 feet high (above charging floor)., There are three tuyeres, each having a 4-ineh aperture
at nozzle. The height of center of tuyeres above bottom of erucible is 23 inches: The gases are taken off through
four openings, each 9 inebes by 15 inches, connecting with a flue which passes entirely arvound the apper part of
the farnace. They arve couveyed by a 20-inch iron pipe to the oven, which is built on the ground. The oven
containg 32 G-ineh pipes, each 5§ feet long. There were used in the furnace-stack alone 120,000 red brick and
21,000 fire brick, and in the works altogether 165,000 red brick and 30,000 fire-brick. ¢

The ore iy of two kinds, a bog-ore dug in Chimienin valley, 2§ miles from the furnace (sample No. 1168), and
magnetic ore from Texada island, British Columbia (sample No. 1169). Limestone is obtained from Oreas island,
at a cost of $2 a ton. Charcoal is made near the furnace. The works are the property of the Puget Sound Iron
Company.

The California Iron Company commenced the erection of a charcoal furnace in the spring of 1880, in lacer
county, 8 miles from Clipper gap, and 7 miles from Auburn (both stations on the Ceitral Pacific railroad, in the
western foot-hills of the Sierra Nevada mountains). The stack is 47 foet high, 10 feet diameter at the hoshes, and
is inclosed in an iron shell supported on iron pillars, - It is provided with a water jacket and six tuyeres, and is
modeled after a furnace in Menominee, Michigan, The first cast was made on April 24, 1881, The works are
Joeated within a few hundred feet of a deposit of manetite ore of unknown extent (samples No, 1170 and 1171), d
and within o few miles of what appears to be a large mass of limonite (sample No. 1172).  The latter is referred to
in Whitney's Report of the Geological Survey of California, Vol. I, p, 284, and the remark is there made that this
loeality is perhaps more favorably situated (han any yet discovered in the state for trying the experiment of irvon-
smelting. The foot-hills are plentifully snpplied with wood for charcoal. The cowpany has erected twenty
beelive kilns in which to burn the coal.

The extensive iron- and steel-works of the Colorado Coal and Iron Company were begun in the spring of 1880,
and one stack was completed and put into blast in September of the following year. The works are situated on
the mesa at South Pueblo, near the main track of the Denver and Rio Grande railvoad. The full plans include
two blast-furnaces (crinoline pattern), each 15 by 65 feet, two Bessemer converters, a complete rail- and merchant-
mill plant, foundery, ete. If finished according to these plans, this will be as complete an iron establishment as e
any in the ecountry., Coke manufactured at I8l Moro, by the company, is used as fuel, The ores are brought from
different parts of the mountains, Limestone occurs in the foot-lills near by. )

In 1873 o furnace was projected by the Sierra Iron Company of California, to worle the large masses of
magnetic ore existing in Sterra and Plumas counties, but the works were never really begun, owing in part at least
to the failure to build a proposed railroad from Reno, Nevada, to Ovoville, California, which would have passed
near the iron mines. , ‘

' The Norway Iron Mining and Manufacturing Company of Utah was incorporated under the laws of that
territory in November, 1879, The company owns property in Morgan county, 10 miles from Weber station, on the
Union Pacific railroad, where, it is elaimed, deposits of good iron ore have been discovered. The company propose
to erect o 10-ton furnace near the mines, but have not as yet begun actual buidling. ) £

The following list of the iron-smelting establishments west of the 100th meridian contains some data omitted
{rom the foregoing brief sketch: ’ .

California.—CQalifornia Iron Company, Clipper Gap, Placer county. One stack 47 by 10 feet; ivon shell; water-
Jacket; six tuyeres. Begun in 1880, First cast of iron on April 24, 1881 fuel, charcoal; ore, magnetite and
limonite from vicinity of furnace. Manager, P, Titzhugh.

Colorado.—Colorado Coal and Iron Company, South Pueblo, Pueblo county. One stack 65 by 15 in blast, and
plans made for a second. Complete Bessemer rail-mill plant in process of construction. TFirst east of pig-iron,
September, 1881, Iruel, coke. Officers of company: President, William J. Palmer; vice president, Charles B
Lamborn; secretary and treasurer, Walter B. Gaskill; general agent, W. . Brown,
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a  Oregon.~Oswego furnace, Oswego Iron Company, Oswego, Clackamas county. One stone stack 44 by 94 feet;
open-top hot blast; water-power; fuel, charcoal. The furnace was built in 18661867 by the Oregon Iron Company.
Tirst cast, August 24, 1867. The present owners camo into possession in 1878. The officers of the Oregon Tron
Company were: President, W. 8. Ladd; vice-president, H. G. Leonard; secretary, H. D. Gireene,
the Oswego Iron Company are: President and treasurer, 8. IT. Brown, 220 Front street, Portland; seeretary and
superintendeunt, Ii, W, Crickton, Oswago; agent, L. B. Seecley, Main and Folsom streets, San Francisco.

Utah territory.—Great Western Iron Works, Iron City, Iron county. One small charcoal stacl, puddling
furnace, ete. DBuilt abont 1869, Idle sinee 1875 (or 1876), Now owued by Thomas Taylor, of Salt Lake City.

Eqnitable Tron and Coal Company, Ogden. One stack 45 by 12; built in 1875, but has made no iron.  Officers
b of company: President, Ii. H. Orth; general manager, James 1. Kase secretary, George I'. Brown.

Norw way Iron and Manufacturing Company, Salt Lake City. Pr()]o(,ted chaveoal furnace in Morgan county,
Officers of company: President, Johu T, Lyneh; vice-president, Charles Poppor- treasurer, Fredervick G. Liynberg;
secretary, B. A. M. Froisetl.

Washington territory~Puget Sound Iron Company, Irondale, Port Townsend bay. One brick stack 32 by 9}
feet; begun in 1880. First cast Janunary 25, 1881. I'nel, charconl. Ores, bog-ores found in vieinity of turnace,
and magnetite from Texada island, British Columbin. Officers of the company: President, Johmn A. Paxtine;
vice-president, John II. Redington; treasurer, Oharles IT. Simpkins; secretary, A. Iolsey.

In the antnmn of 1830 the writer was directed by Professor Pumpelly to visit and sample, so far as time wonld

¢ permit, the known deposits of iron ore west of the 100th meridian. The following notes embrace descriptions of
the samples eollected: (a) ’

IRON ORIS IN COLORADO.

Magnetite in the Avchaan.~Magnetite exists in the Archaean rocks thiroughout the Rocky mountains. Al the
samples collected contain titanic acid, in some eases in such large quantities as to render thé ore unfit for nse in
the blast.furnace, exeepting when mixed in small amounts with other ores.
several points to nse this ore for flux in lead-smelting have proved failures.

The largest mass of magnetite thus far discovered in Colorado is known as Iron mountain. It is a hill about
d 800 feet long, 500 feet wide, and 60 feet high, situated in Wet Mountain valley, Fremont connty, about 1 milenorth
of the upper end of Pine Creek cafion. Pive vreek is a tributary to Grape creck, and the latter empties into the
Arkansas river near Cafion City., A braneh of the Denver and Rio Grande railroad has recently been completed
between Cafion City and Silver Cliff, which passes along Grape creek, and from this Iron mountain is but about 44

iles distant. Preliminary surveys have alveady been made for a spurtrack through Pine Creek cafion to the

ore-deposit. By this route the distance to Cafion City is about 22 miles, and to the steel-works at South Pueblo
60 niles. By road from Cafion City, throngh Grape Creek cafion, across \Vebstcr park, and through Webster cafion
(sometimes called Copper gulch), the distance to Iron mountain is about 21 miles. Iron mountain is 8,000 feet
above the level of the sea, and 2,500 feet above Cafion City. On the proposed railroad route there is a continuous
down-grade from the former to the latter point (see Fig. 217). '
¢ The existence of iron ore here bas been known for many years,
who states that the ore was then being mined. In 1875 the locality was visited by M. Chaper, ex-secretary of the
Geological Society of France. Dxtracts from his report, with analyses of the ore made at the School of Mines,
Paris, were printed in the Fifth annual report of the board of dirvectors of the Colorado Improvement Company
(1877-1878). A United States patent for the land was obtained in 1872, The property now belongs to the Colorado
Coal and Iron Company. On the accompanying sketclhi-map (Fig. 218), which indicates closely the general size and
shape of the hill, are recorded the results of a series of dipueedls observations. A line was marked out over the
Lill in the most convenient locality, and along it stakes werve placed at intervals of 100 feet.” I'rom each of these

The attempts which have heen made at

It was referred to by Mr. Eudlich, () in 1873,

stakes lines were run in either direction at right-angles with the main line, and along these cross-lines the angle of

the dip was noted at points five paces apart, The ‘“‘base- line” was measured with a tape. Its dirvection (true) is
1 abount north 6° east. The cross-lines are numbered on the map from 1 to 9, beginuning at the sonth. The day the
magnetic survey was made the hill was covered with 3 or 4 inches of snow. Much of this had melted by the
following morning, so that the onterops of ore could be located. The direction of the two main ridges of the hill is

a Montana, Idahe, and eastern Washington territory were not visited owing to the Qiffienlty of transportation in that region in
the winter season at that time. 'The work of the Northern Transeontinental survey has since proved the existence of extensive deposits

of iron ore in the mountain region of Montana, Notable amongst these is a mass of waguetic ore in erystalline rocks on Bast Boulder

creek, Gallatin county, and one in Lower Palmozoie quartzites(?) on Cable mountain, Deer Lodge county. The ore from the onterop at

thae latter locality will average from 55 to 60 per ecent, metallic iron, is low in phospliorus and sulphur, and practically free from titanium, .

1t is therefore an excellont Bessemer ore,
Montana it will doubtless prove valuable.

b dnnual Report Geological and Geograplical Survey of the Territories for 1873, by F, V. Hayden, p. 333.

As sitnated it is not difficult of access, and as soon as there is a sufficient demand for iron in

The officers of
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north 100 east, and this apparently is the strike of the ore-veins, The dip of the latter is to the southeast at a high a
angle. The surface of the hillside and that of the valley near its foot are covered with small pieces of ore, which
canse the needle to be deflected from a horizontal for some distance away from the ore-mass.. _

On the southwest side of the hill there is a small opening on an outerop of a vein of ore, from which & little ore
has been taken. This vein (marked No. 1) does not outerop again to the northward, nor does the dip-needle indicate
its extension in that direction, unless the dips on line No. 7 Lo due to it. About 20 feet east of the above opening
there is an outerop on a second vein., This seems to be the most regular and persistent if not the widest vein in
the bill, excepting, perhaps, No. 7. Its outerop ean readily be traced for 600 feet or more, and near line No, 2 it is
exposed for a width of 20 to 25 feet. Afline No. 3 it seems to unite with the third vein. This latter outerops on
lines Nos. 5, U, 7, and the dip-needle indicates its extension to line No, 8, though at this latter point it probably
forms one with No. 2. It is possible that No. 2 and No. 3 ave practically one vein, separated in places by a*horse” b
of rock., Between No. 2 and No. 4, on line No. 2 there is a gully in which a gray granite (?) outerops, and although
this was the only rock outerop scen, the confignration of the hill would seem to indicate that the rock extends
northward through the hill, and has been more eroded than the ore-mass. Vein No. 4 is {ully 50 {feet wide on line
No. 2, but it narrows toward the north, and the last outerop—a small one—is seen a few feet south of line No. 5. The
needle does not indicate its extension as far as line No. 6.  The next vein, No, 5, first outcrops on the “base-line”,
a fow feet south of line No, 3. Its northernmost outcrep is a little north of line No. 5. The sixth vein outerops on
line No. 1 and between it and No. 2. No outcrop was seen north of No. 2, but the vein appears to extend at least
to line No. 3. The seventh vein was first discovered cuteropping on line No. 3; it was traced northward to line
No. 7. Tor some distance this vein forms the edge of the hill-top or ridge. The slope of the surface changes ¢
immediately east of it. A short distance north of line No. 7 the eastern ridge of the hill terminates quite abruptly,
and the vein is not traceable farther in this direction. To the northwest, on the north side of Iron ereek, ore again
outerops, however, and the strike of the vein is here about the same as in the Iron hill. It appears probable,
therefore, that vein No. 7 has been faulted abont on the line of Iron creel, and thrown to the »ight. This
snpposition is strangthened by the negative attraction of the needle along line No. 8.

Whether the seven veins of ore thus traced out are all distinet and separate, is, of course, not possible to say
withont actual cross-cutting; bus, with the exception of veins Nos. 2 and 3, sucli seewns to be the case. The behavior
of the needle might appear to indicate that magnetite is distributed in some quantities through the c¢ntive hill. 1t
must be remembered, however, that the sarface of the hill is covered with float-ore. The rock ounteropping on line
No. 2, both east and west of vein No. 4, contains little if any magnetite, yet the needle was deflected when held d
immediately over this onterop.

Excepting that the ore from the southern part of the hill is more weathered, the feldspar gangune being in some
cases kaolinized, giving the mass a mottled appearance, all the ore examined is remarkably alike, considering the
extent of the deposit. The ore from the small shaft on vein No. 3 is jet-black in color on weathered surface, compact
in texture, shows a well-developed prismatic structure, and is very heavy. On fresh fracture it has a peculiar luster,
which is perhaps best described by the word ¢ graphitic?, '

I learned from the’ analyses of M. Chaper’s samples, before visiting the locality, that part of the ore at least
contained a large percentage of titanic acid. Asthetitaninm-carrying ore eannot be hand-picked from the ore free
from that clement, it seemed important to determine if the latter wasnot concéntrated in one or more bands, leaving
the others comparatively free from it. Sawples were therefore collected from the onterop of each vein, - These e
samples contained— '

A

¢

. t
‘ o1, 1115, 1116, 1117, 1118, 1119, 1120,

——

Percent. | Per cent. | Per cent. Pegr cent, | Percent, | Percent, Percent, |

| Motallio iron. vecvavarenananans 48,80 48,18 40,61 48. 85 46,05 | 47.01 47. 42
} Phosphorts...vee vocineenenanas 0, 025 0. 026 0. 037 0.011 0. 040 0. 030 0. 048
i Titanie 8CiQ.creecananacaenaon, 1L 99 12,02 1L 6L 12,73 18.84 14. 86 13,04
! Phogphorus in 100 parts iron ... 0. 061 0. 034 0.079 0. 023 0, 087 0. 083 0. 055

Sample 1114 is from outerop of vein No. 2 at the southwestern side of the hill.  Sample No. 1115 is from outerop £
of vein No. 8 on line No. 2. Sample No. 1116 is from outerop of vein No. 6, between lines Nos. 1 and 2. Sample
No. 1117 is from a small pile of ore thrown out from a test-shaft on vein No. 3, near the top of the hifl north of line
No. 5. Sample No. 1118 is from outerop of vein No. 4, near line No. 5.

The analyses indicate that all this ore contains too much titanium to be used alone in the blast-furnace. The
low contents in phosphorus of the different samples is noticeable, as is also the nearly uniform percentage of metallic
iron. The samples consisted of series of chippings across the different outerops.
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a Tho following analyses of this ore were published in the report of the Colorado Improvement Company,
previously referred to.

A . C.

Per cent. | Ter cent, | Ier cont.

L R N 8.60 18. g0 2.75
Alumingd. cooove cciniiiianiinan. 4,00 7. 00 7.70
TADIe ceme cceeiaene cer 1.60 130 None,
Magnesia 2,130 1. 60 3.2

By Tianio 06id ceeaveivanniannn. 14. 00 1000 feveeeenen.
Peroxide of iron ....- PR 70. 50 62,00  |ereneronanas
Magnetic oxido of iron......... e 67,76
Sulphurie aeid .oo..... Trace,

| Phosphoricacid....... Trace.

Oxido of manganese . Trace,

Total .o, 101 00 100,60 feeemenianen.

Samples A and B were collected by M. Chaper, aud analyzed at the School of Mines, Paris. Sample A is a
¢ “compact titaniferous magnetite with feldspathic gangue, from Iron mountain (Grape creek), Fremont county,
Colorado”,  Sample B, “an oxidized iron sand, forming the bed of Iron ereek for several miles above Iron mountain,
A portion of the iron eubtq in the state of 1)rotoxlde, which is all converted into peroxide, whereby the increase in
weight resnlts” O is an analysis of a sample of the ore by 011¢L1‘1es S. Hinchman, made in 1871. The titanic acid

was not determined.

‘ The iron sand represented by analysis B is a noticeable feature of the surface geology near Iron creelk, above
Iron mountain. It is widely distributed through the surface material, and the ant-hills, of which there are many,
are in a great measure made of it, Many of the grains are too large to be properly called sand, being § ineh or
more in diameter. Their edges are all rounded. They have evidently beea. derived by the alteration and erosion
of & rock containing much feldspar and magnetite.

A mass of titaniferous magnetite oecurs in Caribou Lill, near the Caribou and other silver mines, in Boulder
d county. Caribou is 20 miles from. Boulder, near the Continental divide. Tts elevation above tide is 9,000 feet.
Two small openings were made at the western end of the outerop some years since, and a little ore was taken out
~ and teamed to Boyd’s smelter at Boulder. The pits are 8 to 10 feet deep and 6 to 8 feet wide. The ore exposed
in them and seen on the dump varies greatly in richness, the mass being made up of little seams of rich compact
magnetite, Iying in a silicious magnetic rock. The outerop extends along the crest of the hill, and is about 400 feet
in 1ength. The north side of the hill is completely covered with float-ore. All the ore is very magnetie, and exhibits
polarity to so marked a degree that the dip of the needle changes from -90° (north end down) to —50° (south end
down) in the distance of ten paces. There is undoubtedly a large amount of iron-ore in the hill, but it is probable
that the rich ore is too irregularly distributed through the rocks to permit of its being economically mined, even if
other cirenmstances were favorable, Sample No. 1105 sonsists of selected pieces of the rich ore. Sample No. 1106
e is an average of a small pile of ore near the western opening. The samples contained—

1105, 1106,
- ) DPer cent. Fer cent.
Metallic iron eaveeennvennnnnn.. 59. 04 35, 35
. Phosphorus.... 0. 017 0. 022
1 Titanio acid Preaent. Present.
TPhosphorus in 100 parts iron. .. 0, 020 0. 062

On Strain ereek, in the foot-hills, near Morrison, Jefferson county, a discovery of what was supposed to be a .
€ valuable deposit of iron-ore was made in the spring of 1880, The “claim?” is known as the Jefferson County Iron
mines.  The question of its ownership is now before the conrts. If the locality which I visited was the right one,
and I was assured by my guide that it was, the ¢ ore” is of no value as an ore of iron. The deposit is sitnated about
three-cighths of a mile above the mouth of Strain creek gulch, which latter is 1} mile south of Morrison, and consists
of an amphibole schist with magnetite. Three pits have been made in this rock at the upper (western) opening.
The “vein” (or seam of amphibole schist) is about 75 feet wide, but it narrows toward the east, and at the lower
openmg, some 500 feet distant from the upper one, itis not more than 10 feet in width where exposed at the surface.
The strike is such that the schist crosses the guleh between the openings above referred to and is exposed along
the north side of the creek for some distance. At the west, red granite, containing a large amount of feldspar and
but little wica, lies on either side of the sehist. Outside of the granite is gneiss. The granite thins out toward the
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east, and at the eastern opening the schist lies wholly in the gneiss. The percentage of magnetite in the “ore” g
appears to be greater at the western opening than elsewhere, and here sample No, 1107 was taken, The sample
contained— . A

1107,
Per cent,

Motallic f10n. v svaciaiiiasriamianivennnan- 20, 56
Thosphorus 0. 069
Phosphoras jn 100 parts iron 0. 336

b

In the Arkansas hills, about 9 miles from South Arkansas station (at the junetion of the South Arkansas and
Arkansas rivers), in Chaffee county, a vein of magnetic ore was being explored in February, 1881, by tlie Colorado
Coal and Iron Company. The vein, striking northeasterly and dipping southeasterly, has been traced with the
compass. along the west slope of a mountain ridge for a distance of over 4,000 feet, and three claims have been
staked on it. These are, in order from south to north, the Oalumet, the Heclu, and the Smithfield.’

The surface of this and the neighboring ridges is covered with eruptive rock (the {rachorheite of Hayden’s map),
which masks the underlying geology. The immediate associate of the ore is a soft, whitish material composed chiefly
of carbonate of lime. This containg, besides the seams of magnetite of varying widths, erystals of green epidote and
quartz. ¢

At the Calumet mine a trench 53 feet long has been cut across the formation, expoqmg o band of fine-grained
magnetite, 12 feet wide, lying in the above-mentioned rock. A slope has also bcen sunk immediately under this
band of ore for a depth of 68 feet, at an angle of 469, following the depth of the vein, Ore forms the roof of this
slope from the sarface down. It is the intention of the company to drive a tunnel eastward across the ove-belt at
a depth of 75 feet below the surface,

At the Heela claim only a small opening Lias been made into the side of the hill. 1t has exposed an irregular
mass of ore lying in the caleareous rock. '

At the Snitlifield claim o shaft was snuol, but it was filled with débris when visited. No ore was seen on tho
dump, but the compass-needls was deflected near the shaft.

A sample of the ore (No. 1176) was taken at the bottom of the slope on the Calumet elaim, and in the prospect d
cub on the Hecla claim (No. 1176 x). These samples contained—

No 1176, }No. 1176 x,

|
!
‘ Par cent, | Per cent. {
-l |
|

i
!
{
R

Muotallic iron. . 40, 28 48,03
Phosphorts . coovevanneaveinnn.. l *0. 020 0. 008
Phosphoras in 100 parts ivon 1 (. 068 0. 017
Titanic acid was not determined, but it is reported to be present only in small quantities. ¢

Magnetite in Carboniferous(?) limestone—The Ainsworth and Stoddard mines (so called) ave situated in Costilln
couuby, in the Sangre de Cristo mountains, on the east side of Grayback guleh, about 5 miles north of Placer (a
station on the Denver and Rio Grande railroad), and 44 miles from Veta pass. Both mines are on the Trinchera
land grant, and are owned by the railroad company and others. They are leased to the Colorado Coal and Iron
Compauy, and are now being explored by it. The discovery of iron ore at this point must have been made soon
after the discovery of the placer deposits, for which Grayback gulch was at one time noted, as pebbles and small
boulders of magnetite oceur in considerable nambers through the sand and gravel, The tracing of these pebbles
to their source in the bed of magnetic ore was easily done. In 1877 an opening was made at the Ainsworth mine,
by H. T Sefton and ¥. Proctor, and between 1,000 and 1,500 tons of ore are said to have been mined and shipped
for flux, principally to Mather & Geist, at Pueblo. A survey for a spur-track to the mines has already been made, £
which, if built, will be 44 miles long, and will connect with the main road 2 miles east of Placer station, TFrom
this jonetion to the summit of Veta pass is 9 miles; beyond the latter pomt there is a continuous down rfrule.
The distance from the mines to the steel-works at South Paeblo by this route will be 81 miles. .

The Aingworth opening is in the hillside, about 740 feet above Grayback creek, while the Stoddard opening,
on the same side of the hill, is only 180 feet above the same point.  The ore at both places is o fine-grained magnetite,
carrying calcite and oceasionally a erystal of pyrite, bedded in the limestone. This limestone is colored on Hayden’s
map ag Upper Carboniferous. At the Steddard mine active explorations were begun in August, 1880, An ineline
was built and a tunnel was started into the outerop of ore along the strike of the vein (about north 800 east).
After passing through 26 feet of ore, a vertical face of rock (limestone) wus encountered, which was penetrated for
a distance of 30 feet before the drift was abandoned. This brealk in the vein is due to o fault, and it seems probable



478 MINING INDUSTRIES OF THE UNITED STATES.

a that the rock to the east of the line of fault has been lifted to a height of over 500 feet. " Under this supposition
the relation of the Ainsworth and Stoddard deposits is readily accounted for, as is indicated in Fig. 219. The

SKETCH-SECTION
ACROSS GRAYBACK GULCH

AT
STODDARD MINE,
Looking North—Partly Ideal.

Fra. 219.

direction of the fault is at a slight angle with that of the guleh. In consequeunce of this, and of the dip of the veiu
causing the outerop to piteh toward the south, the wedge-shaped mass of ore remaining increases in width toward
the latter direction. But I understand that later explorations south of the first opening have developed the fact
that the vein there Decomes so thin and “pockety” as to be practically unworkable. Sufficient work had not heen
done at the Ainsworth mine when visited to prove the extent of the deposit. I'rom what I could sece, however, I
e infer that the ore will be found to lie in pockets rather than in any well-defined regular vein.

Near the outerop at both openings, but more especially at the Stoddard mine, the ore is largely peroxidized.

The samples of the ore collected yielded, on analysis—

1 ;

| No. 1165, | No. 1108, : No. 1109, | No. 1110,

1 |

l . Per cent. ! Per cent. | Fercent, | DPer cent.

{ ALOLIIG APOI «avnanamnmeaene 59,28 YA 55, 50 2. 68
Phosphorus..eceeacean i e 0. 010 0. 008 0. 089 0. 069
Phosphorus in 100 parts irous -. 0. 027 0.017 l 0,070 0.112

£  Sample N 0. 1108 is from the face of the lower drift at the Ainsworth mine. Sample No. 1108« is from the
upper drift in the same opening. Sample No. 1109 is from a pile of weathered ore from the lower dritt at the
Stoddard mine.  Sample No. 1110 is from a pile of 500 tons of ore at the bottom of the incline; all from the tunnel
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a of the Stoddard mine. This last sample represents, therefore, a fair average of the probable shipping produact of
the mine, Other analyses of the Stoddard ore, kindly furnished me by the vice-president of the Colorado Coal and
Iron Company, were as follows:

] A. ] B, c. \—
DPer cent. | Ier ecent. | Percent.
531 DL O P, 11, 90 8.60 3.58
Oxide of iron (IFe208).uvinrennn, 82,10 81,20 |ieeeiiimannn
Aluming. .o iveiiiiiiaiienns 3.00 2,20 170
. ” . 0.20 2.80 0.83
b Magnesifteeeeer svaennvnnnvannnn Trace. 0.38 0.01
Yhosphoric aeid coeeeeeennea... 0, 006 (U0 21 S R,
MODZANCED cionnrcaieiiceanafennnsnrmnnan[aeannasnnan. 0,11
TIAnio CIL .. vavvacneniiivensslicniinmrenanfooninaiiaans Nono,
Molsttrs Joe v eeieniiaaae Frearencsane nsasumnoamns None,
Volatilo matter -oceve voeaoinans 4,20 400 [ieeiiaiiaaes
TOLRL voeere vnmnensnrreenns 102, 306 09883 |ioerervenmes
Motallie ron ooocveiaaatrnenns 57, 50 56, 84 07.30
PhoSPROTIS .. vacaarrrnanecavenn 0.04 0,045 0. 007
[STVT 1115 (RN PRNPRINS PR QuEpI S JUR RPN U 0,03
€

Analyses A and B were made at the North Chicago rolling mill, January 24,1880. A note on the report states
that “both samples were somewhat magnetie, especially No. 17 (A). Analysis C was made by Mr. H. L. Wells, the
chemist of the Colorado Coal and Iron Company. The “sample” was evidently a picked specimen.

A sample of magnetic ore was sent me by Mr. T. W. Robinson, of . Fairplay, with a letter stating that it had
been mined near Hamilton, Park county, and used at one time in the Holland smelter for flax. The sample was
taken from & pile of about 25 tons of crushed ore at the latter place. The following is the result of its analysis:

1132,
d

Per cent.
Metallic iron..... 43,01
PhospPhOTUS . cueen cvanarccmsctaanasemnnnas 0,040
Titanie acid. . cveivien e .-l Absent.
Mangauoso vevwenemanreeaanqeien.| Present.
Thosphorus in 100 parts fron.....o.ooocooee 0.053

Owing to deep suow the locality was not visited by me. At the date of Mr, Robinson’s letter the Holland
smelter was idle, and no work was being done at the mine, '

Hematite—Several specimens of hematite were shown to me as having come from the Arkansas hills, but the
only mass of the anhydrous peroxide seen in Colorado was at the Breece Iron mine, near Leadville. This is a
e specular ore, which in powder is largely lifted by the maguet, but in mass has little effect on the compass-needle.
Tt resembles the hard specular ores of the Marquette region, Michigan. The mine is located on the western slope
of Breece hill, overlooking Adclaide park, and is distant from Leadville, via Stray Horse gulch, about 24 miles.
Its elevation is about 1,000 feet above the railroad depot in Leadville, and 11,150 feet above tide-level (see Tig. 221).
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- In the abstract of his report on the geology of Leadville in the Annual Report of the United States Geological a
Survey for 1881, Mr. S. T, Emmons thus refers to the ore-body. '

The Breece Iron mine has a remarkable deposit of red hematite, mixed with maguetite, which occurs at the contact of the main
sheots of white and gray porphyry. Its ore is found at the surface in two bodies, having a maximum thickness of nearly 30 feet each,
. the Jower of which is underlaid by white porphyry; while betweon it amd the upper body, which is apparently an offshoot from1le main

boity, is a sheet of decomposed porphyry which has certain resomblances both to the pyritiferous and the gray porphyry. This deposit is
apparently due to the oxidation of n mass of iron pyrites which were brought to their present position in solution in a similar manner to
the ether ore-deposits of that region. Indications of iron ave found along the contact line. between the white and gray porphyry to the
caabward, but as yet no considerable bodies of iron have been developed. West of the Breece mine the Superior and the Mounntain Boy,
-on tho ridge connecting Breece and Yankee hills, have also struck a considerable bLody of iron between gray and the white porphyries.
This may be a continuation of the Breece iron body, the intermediate portion having been removed by erosion of the head of Stray Horse
guleh, which has brought to the surface the white porphyry underlying the gray. On the other hand, while the Breece ironis an B
anhydrous red hematite, the material developed in these shafts consists of brown hematite, limonite, and bluish-gray chert, the usual
replacement material of sedimentary beds. Moreover in the neighboring shaft of the Therean mine, shales belonging to the Weber series
liave been found in the same relative position, for which reason the outerop is indicated on the map by the color of that formation.

On page 43 of Hayden’s report for 1873, this deposit of ore is mentioned, and it is there stated that a similar
-ore-mass, presumably o part of the same vein, was observed in Towa guleh, 6 miles south of Stray Horse guleh,

The Breeco mine hias been worked fer some years to supply the Leadville smelters with flux, but during the
past summer the demand for the ove has fallen off, owing to the discovery that the second-grade silver ores from
the Amie mine would give good results in the furnace, and possessed the advantage of containing a few ounces

of silver to the ton. The mine wasidle at the date of my visit, Novewber 15, 18580. The sketeh (Fig, 222) indicates ¢
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a the extent of the developments at that time. It also shows the location of the szmiples, which were found to
contain— :

h 1126. I 1127, 1128,

Percent. | Per cent. Per cent.

Metalliciron......oonna.ia.. 64, 85 61. 51 03. 25
Phosphorus....ccaviemanennnnn. 0. 017 0. 038 0. 024
Phosphorous in 100 parts iron.. 0. 026 0. 062 0. 038

b Sample No. 1126 is from a pillar between two stopes in the underground workings in the lower ore-body.
Sample No. 1127 is from a pile of about 100 tons on the dock near the south slope. Sample No. 1128 isfrom a
pile of ore thrown from a new shaft east of the upper cut. This shaft is 64 feet deep, and the lower 30 feet of it
are in ore, in which it is bottomed. This ore-body seems to be a portion of the upper bed.

Copies of the following analyses of Breece ore were furnished by Colonel Lamborn:

A. B.
Per cent. | Per cent.
C Oxide of 0T v eeven i cins aleyeinevaneas 98, 57
Siliea . ooueaeiln 1. 605 0. 60
Titanium ..ol None. None,
111N 10 RS RN PO 0, 247
" Phosphiorus. ceeeeennns vininen, 0. 008 None,
Manganese and lime. ... _..... Traces. None,
T P [ 0. 583
........... 100, 00
Maotallic iron. .ooo.vieeeenmaae.s 60, 209 69, 00

Analysis A was made by Booth, Garrett & Blair December 10, 1879, Analysis B was made at the United
d States assay office, New York, Febrnary 1, 1880.

Limonite.—Although containing too much lead and silver to be in a commercial sense an ore of iron, samples
‘were taken from the low-grade ove of the Amie mine. This mineis situated on Fryer hill, near the Little Pittsburgh
and Chrysolite mines, and is the first mine about Leadville that hias been able to sell its low-grade ore. This ore
appears to be much less silicious than the low-grade ores of the neighboring mines, and makes, I am told, a very
good flux. It is reported to carry from 10 to 30 ounces of silver to the ton,

During the summer the owners of the Amie mine have sold all the old dumps, and they are now raising 75
tong of fow-grade ore a day. The ore seen was partly brown in color and partly dark blue or black., The former
is known as “red” and the latter as “black” ore. -The red ore is probably a mixture of the hydrous and anhydrous
€ oxides; the color of the black ore seems to be due to manganese. The samples contained—

[ 1. 1130, 1181,
i :

i
]
3
|’
f Per cent, | Per cent. | Per cent.
1

Metalic ivon.........ooninennn 40. 85 50, 20 44,38
PhosphoMis8.ceveeiiaianaanian. 0. 068 0. 076 0. 049
Phosphorus in 100 parts ivon. .. 0, 142 0.151 0.110

Manganese and lead are present in, and titanic acid is absent from, all the above samples.

Sample No. 1129 consists of selected chippings of the black ore. Sample No. 1130 of selected chippings of the
£ red ore. Sample No. 1131 is from a pile of 500 tons of ore at the Grant smelter. The latter represents a fair
average of the “run of the mine”.

Perhaps the most remarkable body of iron ore seen by me in Colorado is a deposit of limonite situated in the
western foot-hills of the Sangre de Cristo mountains, overlooking the San Luis valley, about 5 miles south of the
western end of Hayden’s pass. 1t was noted by Mr. Endlich in 1873 (Haydew’s Report, etc., 1873, p. 333 ), but Ibelieve
has nowhere been deseribed. The largest outerop is in what is locally known as Smith’s gulech, 8 miles southeasterly
from Villa Grove, and 4 wiles northwesterly from the now abandoned post-office of Bismarck. From Poncho Springs,
the present terminus of the Gunnison extension of the Denver and Rio Grande railroad, the distance to this deposit
via Poncho pass, is 30 miles; and it is 25 miles from the point where the railroad, on its way to Marshall pass, -
will leave Poncho Creek guleh. This, then, is the distance to the nearest point on any railroad in process of
constrnetion. On Neil’s map of Colorado a ¢ proposed ” railroad is laid down, running over Poncho pass through
Villa Grove and Saguache to Alamosa. Such a road would pass within 6 or 7 miles of the ore.
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One mile south of the ore-deposit are a number of hot springs, which furnish sufficient water to wash several a
hundred tons of ore a day, should washing be found desirable. The largest outerop of the ore is on the north side
of the guleh, It is over 100 feet in width, and from a distance it resembles more a mass of magnetite than one of
limonite, for its surface is jet black in eolor, due probably to the presence of manganese. The ore lies in a blue
limestone, apparently within the area colored on Hayden’s map as Lower Carboniferons. Higher np on the mountain
side a white, highly silicious, slaty limestone or calcareous quartzite, containing dendritic manganese, was observed.
A great deal of exploring has been done on both sides of Smith’s gulch in search of silver-bearing copper ore. At
the contact of the iron ore and the limestone there is sometimes a narrow seam of copper-bearing minerals—copper
pyrite, copper carbonates, and gray copper. Generally, however, this band is represented simply by a green strealk,
Assays of the copper ore show only from8 to 20 ounces of silver to the ton; and thus far not more than a few-b
hundred pounds of this “ mineral” have been mined. But it has been with the hope of striking a rich vein that a
number of shafts have been sunk and tunnels driven, which now serve to prove the extent of the deposit of iron
ore, The relative position of the claims referred to is shown on the accompanying sketch (Fig. 223). There are
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two shafts on the Bechive claim on the south side of the guleh. The more casterly of these is nearly 100 feet in
depth, and is near the castern side of the body of iron ore, at the contact of the latter with the limestone. One
side of the shaft is limestone; the other three sides are prineipally yellow and red ochers. Very little good iron
ore was seen on the dump. At the western opening a shaft has recently been started from the end of a tunnel,
which penetrates the lillside to a distance of 70 feet. The bottom of the shaft is now 20 feet below the tunnel
level, and its sides are all good iron ore. On the dump there are many tons of an excellent looking cavernous
limonite, which could be used in the furnace without washing. Sample No. 1121 was taken from the dump. On
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a the north side of the guleh, east of the outecrop above mentioned, a shaft 74 feet deep has been sunk on the Prospect
claim. This shaft is apparently all in iron ore, as the dump shows no rock. The ore in the dump is represented
by sample No. 1122, A little gully, filled with surface débris, lies between the Prospeet shaft and the outerop of
ore. :

The Poorman’s shaft is a small prospect pit situated some 500 feet north of the Prospect, higher up on the
side of the mountain spur, A portion of the ore seen here contains considerable red ocher. Sample No. 1123
consists of selected chippings from those lumps of ore which were comparatively free from this substance.

The McClellan lode is located in a ¢ wash?” north of Smith’s gulch. Here a tunnel 40 feet long has been driven
into the hillside, the first 26 feet through limestone, the last 15 feet in ore. The end of the tunnel is ore. A slope
b of about 50 feet in length has also been sunk along the contact of the limestone and ore (which has an easterly dip
of 55°), and a cross-cut begun from the bottom of this slope. The slope is sunk partly in limestone, so that the dump
contains a large amount of rock, but the ore exposed along the sides of the tunnel is rich and of good quality. Its
principal gangue seems to be carbonate of lime, which often oceurs crystallized. Sample No. 1124 consists of a
series of chippings taken along the sides of the tunnel, and is believed to represent a fair average of this part of
the ore-body.

The Saguache claim is northwest of the McOlellan. The shaft was filled with snow, but the size of the dump
indicates that it is not deep. Part of the ore thrown owut from the shaft is a compact red hematite, and contains
considerable baryte. A dike-like ridge cuts across the mountain spur north of this elaim, which probably explains
¢ the occurrence af this point of anhydrous ore. SBanple No. 1125 was taken from a few lumps of ore on the dump
near the above shaft,

At a small opening on the Grand View claim, northeast of the McClellan tunnel, and about 10,000 feet above
tide-water, there is a small seam of comparatively compacst limonite, 1 foot thick, with a strike nearly at right angles
with the line of the chief outerops. Both walls are limestone.

The Beechive shaft is over 3,000 feet from the Saguache shaft. How much good ore there is between these two
openings now covered with surface débris can only be determined by exploration. As a rule limonite occurs in
pockets of no very great depth, and there is no evidence to indicate that this rule does not hold in this cagse. At
the same time it is, I think, safe to say that there are here many thousands of tons of ore *in sight”. This lies in
soch a position that it can be cheaply mined, and although it may be desirable to wash a portion of the ore to
d separate the ocher, the greater part can probably be used in the furnace as it comes from the ground. Gottlieh
Swaltzreade is the owner of the Bechive claim, the Saguache Mining Company of the Prospect and Saguache claims,
and the Milwaunkee Mining Compauny of the McClellan claim. The first mentioned was the only one upon which
work was being done at the time of my visit. '

The following are the analyses of the samples mentioned above:

l 1121, t 11282, 1123, 1124, 1125,
l Percent. | Iercent, | Percent. | Percent. | Per cent.
Metallio fron. .....ooeaeiiol 54,47 55 56 51. 64 66, 61 45. 80
PhosphortiB.cicesencnaanaeas 0. 020 0. 058 0. 055 0. 084 0. 046
e Phosphorus in 100 parts iron ... 0. 048 | 0. 104 0,106 0. 061 0. 009

Manganese is present in and titanic acid is absent from all of these samples. Large tabular masses of barite
oceur in the specimen from the Beehive mine (sample 1121).

Carbonate ore and its derivatives.~—In connection with the coal-bearing strata of Colorado there often oceurs a
bed of carbonate of iron, whieh, throngh loss of carbonic acid and absorption of oxygen, changes into limonite on
exposure to the ordinary atmospheric influences, The fresh carbonate, associated with silica, alumina, ete., is
found usually in noduolar.concretions or *kidneys” in the shales and sandstones. These hard concretions have
resisted disintegration more successfully than the material inclosing them, and are found to-day covering the
surface of the plains (probably often to some depth) in the neighborhood of the coal strata. Reference has already
£ been made to the oceurrence of this ore near Marshall, Boulder county, where a small furnace was built to work it.
Near Walsenburg many tons were seen during a short drive. At Trinidad a small seam was observed a few feet
above the coal of the Fl Moro mine, and at Cafion Oity the ore also exists in some quantity. The nodular pieces
are, ag heretofore found, however, too widely distributed, and the seams of the ore are too small to be of much
economic importance. The unaltered ore is, moreover, quite lean. The character of the ore as regards iron and
phosphorus is shown by the following analyses:

1104, 1111, 1112, - 1118,

Per cont, | Per cent. Per vent. | Per cont.
Moetallic iron. coceinvnuvacneoans 47, 89 51,48 27,71 15. 63

Phospliorus..cvasiiiciinanan . 0. 805 0. 047 1.190 0. 556
Phasphoros in 100 parts iron... 0, 637 0. 091 4.258 8. 557

&
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Sample No. 1104 was collected near the Marshall coal mine, Boulder county. Sample No. 1111 is from necar a
the Bl Moro coal mine. Samples 1112 and 1113 are from near Walsenburg. No. 1112 represents the oxidized
coating of a nodule of ore, and No. 1113 the unaltered kernel.

IRON ORE IN WYOMING,

Magnetite.—Iron mountain, near the headwaters of the Chugwater creek, about 40 miles northwest of Cheyenne,

20 miles northeast of Laramie City, is thus described by Mr. Arnold Hague: (a)
* Iron mountain, to which referenco has already been made, is o mass of titaniferons magnetite or ilmenite, and is situated just north
of the Chugwater creek, about 1§ mile above the point where the stream leaves the liills. The mountain rises about 600 feet above the
stream-bed, is irregular in form, but has a somewhas oval-shaped outline, It oceurs intercalated in granite, standing nearly vertical, B

- with the walls in places sharply defined. This is the case in the cafion, where the dark iron body resembles & broad dilce, which rises to

the top of the cafion wall. Frequently large masses of granite are nearly incased in the iron, and again the iron body puts out into the
surrounding granite. "Tho main deposit of iron is nearly a quarter of & mile in Jength, with a strike a little to the west of north and east
of south. To the north the main deposit terminates somewhat abruptly, but sonthward it crosses the eafion and may be traced cropping
out through the granitoid rocks, with the same general strike for nearly 2 miles in the divcetion of Pebble creck. ‘These outerops vary
much in size, mostly mere narrow seams and small irregular patches of iron which disappear in the snrrounding granite, 8till farther
south, just above IHorso creek, cousiderable deposits again make their appearance, but muelh smaller than Iron mountain, and, like the
latter, have been held for valuable mineral bodies; they are probably only a continuation of the larger ono. The ilmenite oecurs chiefly
as g compact, massive deposit, iron black in color, with a submetallic luster. It is frequently fonund, however, with a coarse, granular
structure. It is accompanied by small amounts of magnetite and hematite, which decompose, and give portions of the mass & brownish
red appearance, Prof. 0. D, Allen, of Yale College, examined specimens of the Iron Mountain ore, und found it to cohtain a mixture of €
ferrous and ferric oxides, which gave 50.83 per cent. of metallie iron combined with 22.32 per cont of titanic acid. Otlier samyples of the
ore, analyzed by Frofessor Richards, of the Iustitute of Technology in Boston, gave the following results:

Per cent,

Forrons 0Xide ..uev-veneneimaecaniiiiasann, 24, 56
Ferric oxide .. covvnmeiniiiiiieniiiiannaens 48,07
Titanio 10l covv et ciiiinrne vevasivaninen. 23,18
SN 1113 0.08
Residne ingolublo fn acid evneeieriianennn, 2,156
TotAl tevnneevcnonvanromnmnecciansnnas 08. 88

d
Motallio Iron vevvisvcranenrnnerreruenlonans B8, 88

Samples of the coarse, granular variety, collected from the depesits south of Iron mountain, yielded Mr, R, W. Woodward the
following :

Per cent.
Motallio TON .aurereeancnecariacnrsnnnncanss B4. 20
Titanic aeid . ..o viiainnnnviornron s 49,47

. ' [
All the samples examined gave a very bigh, although o varying, amount of titanic ncid. 'This high percentage of so refractory a

substance as titanie acid renders the vast deposit of iron of but little use for praetical purposes in iron smelting, which is to ho regretted,
a8 the. beds in the Laramie hills could be easily mined, and are so well located in reference to a markot, and the known sources of iron in
Wyoming are so limited.

The titanic-iton deposits of Canada and Norwny would appear to possess very much the same characters, with equally varying
amounts of titanic acid in their composition. An analysis of a speeimen from KragerSe, in Norway (Dane, Min., 1868, . 143), gave as high
a8 46,92 per cent. in titanic acid, and Dr, T. Sterry Hunt (Geological Survey of Canada, 1863, p. 501) found 48.60 per cent. from similarly
sibnated Leds at Bay Saint Punl, Canada. The ilmenite from chAteau Richer gavo titanic acid 39,86 per cent. This oceurrence of ilmenite
and gabbro so intimately associated together in the Laurentian rocks in widely separated parts of the globe, each with the same physical
habits, and in the eage of tho gabbros of Wyoming and Norway, with the same minute microscopical strueturs and peculiaritics, is most
remarkable, and the causes ovidently deep-seated.

Hematite—~Two and one-hulf miles north of Rawlins station thereis a deposit of soft, reddish hematite in the £
red sandstoue, which, according to Mr. Bmmons ( Geol. Bapl. 40th Par., Vol. IT, . 161), underlies the lower limestone
bed (Carboniterous), and is probably “in the lower Palezoic series of the Lammm hills”,

Two mines were opened here in 1871, and were worked until 1877. It is said that over 17,000 tons of ore were
shipped from one of these openings, and, judging from the sizo of the pits, nearly the same amount was taken from
the other. Theore was all used by the Utah smelters for flux. Since 1877 a few tons have been dug each year
for paiut, but no regular mining has been done. The two openings, known from the names of their respective
owners as the Shaw and the Friend mines, are about 500 feet apart. When visited the pits were partly filled with
snow and ice, and but little idea could be obtained as to the form of the deposit. The ore seen, however, appears

a Geological Erploration, 40th Parallel, Vol. IT, p. 14 of seq.
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a to be in more or less irregular pockets in the sandstone, and it seems probable that the pockets opened upon
are practically exhausted. There is no very sharp line of separation between the ore and the sandstone, and I am
told that the last ore shipped to Utah was very silicious. Specimens of the ore from each opening contained—

1133, 1134,

Per cent. Per cend,

Meotallio iron ..ceveven vanienns 56, 06 63, 20
Phosplioins. - .ververanannnnan .0.048 © 0. 503
Phosphorus in 100 parts iron...| - 0,081 0. 937

b Oarbonate ore of the coal strata, and limonite derived therefrom, is found at Evanston and elsewhere in the
territory.
IRON ORE IN DAKOTA,

In bis report on the Geology of the Black Hills of Dakota, p. 57, Mr. Newton refers to the occurrence of hematite
as follows:

In several localities the silicious slates (Archean) contain, interlaminated with them, immense quantities of iron, almost always
specular oxide. On Box Elder creck a ridge some 400 feet in height is composed of a vast deposit of silicious hematite, which was
estimated to be from 800 to 1,000 feet in thickness across the upturned strata. Occasionally, bands of almost pure specular hematite
several inches in thickness are.found in the mass, with frequent layers of highly erystallized micaceous hematite. The body of the
¢ ferriferous strata, however, is highly siliciferous, and entirely useless as an iron orve, consisting of thin strata, an inch or less in
thickness, of specular hematito, alternating with silicions slates or with pure white quartz in seams or irregular masses, the whole
presenting a remarkable resemblance to the silicions banded hematite of the Huronian of the Lake Superior region. In other localities
on the same creck homatites were also found, but nowhere of any practical value, because of their highly silicious character.

Mz, Jenney, on page 295 of the same volume, reports that—
Blue-block iron ore (siderite), weathering to limonite, wis found of good quality in the black ¢lay shales of the Cretaceous on Beaver
creel. The deposit covered quite an area, and consisted of three horizontal layers, respectively, 8 inches, 3 inches, and 5 inches thick,

separnted By a fow feet of clay shales. The ore closely resembles the block ores of the coal measures of Kentuoky and Pennsylvania,
which are worked in the small charcoal iron farnaces scattered through the timbered districts.

d . IRON ORES IN UTAH.

In the extent of its iron-ore deposits Utah may be considered the most favored region west of the 100th
meridian.

Probably the largest masses of iron ore in the whole west are located in the western part of Tron county, about
225 miles a trifle west of south of Salt Lake city. The ore occurs in a subordinate ridge of the Wahsateh mountains
known as the Iron mountains, This ridge is separated from the.main range by Rush Lake valley, and overlooks
the Escalante valley on the west. Attaining its greatest height in the rim of the Great basin at the south, the
Iron mountains break gradually down toward the northeast into a series of rounded hills. The general direction
of the range is northeast and southwest.

The ore deposits are in two distinet groups, 4. e., the Iron Springs group and the Iron City (or Oak Springs)
group. The former is the most northerly. It is about 8 miles between the wmost southerly outerop in the Iron
¢ Springs group and the most northerly one in the Iron City group, but it is possible that future explorations may
discover ore in this apparently barren belt. There is also iron ore in one of the two hills called the Desert mounds,
which rise directly from the desert, a couple of miles west of the main ridge of the Iron mountains and 5 miles
from Iron Springs.

The Iron Springs group.~—~Iron springs is 10 miles north of west from Cedar Qity, a Mormon settlement on the
stage route from Milford (the present terminus of the Utaly Southern railroad) and Silver Reef, and is distant 60
miles from the former and 36 miles from the latter place. At the springs the mountain ridge is cut in two by a
broad transverse valley, which subdivides the group of deposits into two groups. On the north of this valley the
following claims have been entered: Marshall, War Eagle, Great Western, Lost Horse, Othello, Desdemona,
Atkins, Western Extension of Atkins, McGary, Norvell, Lillian, Sundown, Cumberland, and Martin. The three
I" first named are nearest the springs, and are by far the largest of the group. The northernmost claim is about 2
miles from the Great Western, and the others are at various intermediate points.

Of the three large outerops, the Marshall is the farthest eastward. The ore.forms the crest of a hill, 75 to 100
teef in height, and outerops for 300 feet in anorth 55° east direction. The dip is at a high angle, probably toward the
southeast. The vein is about 50 feet wide at the middle of the outcrop, but it narrows slightly toward either end.

.The ore is very magnetic, and deflects the compass needle strongly, and yet attempts made to trace it from the
outerop in the direction of the strike with the dip-compass were unsuccessful. This seemed to me so curious that
observations were repeated at various points, but always with negative results. It would appear from this that
the ore-masses outcrop their full length and terminate quite abruptly. The different iron deposits seemn to be
entirvely isolated from each other. The ore is compactly crystalline, often porous, and contains little scales of
brown miea, and occasionally bunches or groups of minute octahedral crystals of magnetite, Sample No. 1141
consists of a series of chippings across the outerop.
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a The War Eagle (sample No. 1142) is about 750 feet west of the Marsball. It also forms the crest of the hill.
The outecrop is perhaps 300 feet long by 150 to 200 feet wide, and in shape is approximately oval. The direction
of the longer axis is about north 350 or 40° east. The height of the hill is about 100 feet. Blue limestone covers the
south side of the hill, and outecrops within 20 or 30 feet of the ore. The north side of the hill is covered with
trachyte(?). The ore resembles that from the Marshall claim. The specimen sent in is, however, more porous,
and suggests at once a metamorphosed limonite. Groups of magnetite crystals oceur in many of the cavities.

The Great. Western (sample No. 1143) is about a quarter of a mile from the War Eagle, in a direction a trifle
north of west. The ore outerops along the crest of a trachyte (?) covered hill, about 200 feet high. At the top of
the hill the rock is hard and solid, but around the base, and especially on the northeast side, it is mueh decomposed.
B A drift enters the hill at one point for 50 feet, entirely in this decomposed, kaolin-like material. There are four
parallel outcerops on the hill. The largest of these is 750 feet long and 12 feet wide. The inclosing rock has been
eroded on cither side, and the top of the onterop is, at some points, 25 feet above the surface. This immense ridge
or “comb” contains at least 20,000 tons of ore. It dips at an angle of 750 to the north (the strike is nearly east
and west), and the south side of the hill is completely covered with boulders of ore of all sizes. I should estimate
the ore above ground on this hill at between 25,000 and 30,000 tons. The other three veins are Shorter and smaller
in every way; still they undoubtedly contain a large amount of ore. The character of the ore is as remarkable as.
the deposit itself. There are numerous seams or cracks parallel with the strike of the ore, the sides of which are
completely covered with crystals of magnetite. These crystals are chiefly octahedra, and vary in size from less.
¢ than one-sixteenth to three-quarters of an inch in length. I found several clusters of rhombic-dodecalbedra, but
this form was comparatively rare, althongh the octahedral crystals were often modified with dodecahedral faces.
Narrow crystals of apatite, almost white in color, and sometimes £ or 3 inches in length, oceur through portions of
the ore.

On the mountains south of the springs the following claims have been located: Wanderer (sample No. 1144),
Southern Cross (sample No. 1145), Pioche, Little Mormou, Vermilion, Eclipse, Prince, Lindsay, Game Cock, and
Little Altie. The first two named overlook the springs, and are said to Le the largest of the group, They contain
an immense quantity of ore, as each deposit forms an essential portion of the mountain spur in which it lies. The
ore is, as a whole, leaner than that north of the springs. The gangue is chiefly white quartz. Apatite occurs in
considerable quantities. The general appearance of the ore is the same as that from the War Eagle and Marshalk
d ocuterops, excepting that a portion of it, especially at-the Southern Cross claim, is partly peroxidized. It is,
llowever, strongly magnetic. Several of this group of claims ave on so-called “soft deposits”. The Vermilion is so
nawmed on account of .the color of the ore and the earth near it.

The Degert mounds were not visited.

The accompanying map (Fig. 224) shows the position of all the claims in the Iron City group. Of these the
following were visited and sampled :

The Black Magnetic (sample No. 1146) includes two parallel veins of ore near Oak springs, The ove is of good
quality and contains bat little gangue. . :

The Adelaide (sample No. 1147), one of the so-called “goft deposits”, is situated a half mile northwest of the
Black Magnetic. It seems to form the principal portion of a low hill. A drift enters the hill 25 or 30 feet, and is
e all in ore. Tho ore is quite soft (in the drift it can be picked down readily). Tt gives a yellow to dark brown
powder, which is largely taken up by the magnet, and in mass the ore deflects the compass-needle.

The Oak Springs claim (sample No. 1148) is on a vein of magnetic ore which outerops on a mountain spur in a
general northeasterly and southwesterly direction. Much of the ore is largely mixed with white quartz, but there
is o large quantity of rich ore in the deposit. The ore is remarkable for its magnetic energy, farnishing excellent
 specimens of lodestone.

The Mountain Peal: vein (sample No. 1149) onterops along a shoulder of Mountain peak to its summit. Itis &

" t0 10 feet thick, very regular, strikes N. 6° W., and has been traced for 800 or 1,000 feet. It is too inaccessible
to be of any immediate value.

The Bacelsior and Chesapeake veing (sample No. 1150) are on the southern slope of Mountain peak. The last
£ named is about 10 feet thick, and outerops for several hundred feet, the ore in many places standing 12 or 15 feet
above the surface, It is very free fromm gangue. The ores represented Ly samples Nos, 1146, 1148, 1149, 1150 are
very much alike in general appearance. - The magnetite is, as a rule, very compactly cerystalline.

Blowout mountain, or the Big Blowout, as it is sometimes called, southwest of Mountain peak, is generally
spoken of as being the largest mass of ore in Utah. It is an isolated hill or butte, 600 or 700 feet long, 350 to 400
feet wide, and about 200 feet high. It is 21 miles from Cedar city and 5 miles from Iron city, near the road between
the two places. Trachyte(?) onterops on the northern and limestone on the southern slope of the hill, but its main
mass appears to be magnetic ore.  Portions of the ore-mass contain considerable guartz, but there is here,
apparéntly, an immense guantity of rich, pure ore, capable of being mined by the simplest operations, and located
very conveniently for transportation. A railroad could be built directly to the hill, and the cars could be run
into an open quarry, in which there wounld be a breast of ore over 100 feet high and possibly 250 to 300 wide.
Occurring at many points on the hill, but especially near the top, are masses of ore, with a concretionary and

e T
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radiated structure similar to limonite, which show, as suggested by Dr. Newberry, the sedimentary origin of the a
ore-body. Sample No, 1153 consists of numerous chippings of this variety of ore. Sample No. 1152 consists of a
series of chippings taken at uniform intervals across 150 feet of the outcrop, where the ore is freest from quarts
intermixture. It represents a fair average of a large portion of the ore-mass.

‘West of Blowout mountain there are several so-called *soft deposits”, the largest of which, known as Duncan
No. 1, is located a few rods north of the Iron Qity road. The socuthern: pflrt of the hill is hmestone (which also
covers the valley to the south) The top of the hill is mainly a lean, partially-weathered, although quite hard,
magnetite. Two drifts have been driven into the hillside above the limestone, one 50 feet and one 26 feet in length.
The former passes through 15 feet of soil and 35 feet of soft ore; the latter through the same amount of surface
material and 10 to 12 feet of ore. The ends of both drifts are ore. The ore resemDbles that of the Adelaide (sample

No. 1147). The powder is nearly all lifted with the magnet. Sample No. 1151 was taken along the sides of the T
drifts. The samples contained—
l 1141, ‘ 1142, 1243. 1144, 1145, 1146. 1147, 1148. 1149, 1150, - 1154 1162, 1163.
Per cent. | Per cent, | Per cent., | Per cent. | Per cent. | Per cent. | Per cent. | Per cend. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent.
Metallic f1on . evnvericnnananan 67. 55 61,43 07.81 64, 00 G, 04 67. 09 G3.21 65. 48 a7, 09 08. 06 60. 41 67. 31" 68, 44
PLosphOTUS connetvomnvearannan 0,248 0.108 0.113 0. 204 0, 425 0. 080 0,182 0. 064 0, 003 0. 050 0. 066 0. 057 0,038
Phosphorus in 100 parts iron ..| 0. 431 0.812 0.167 0. 412 0. 689 0. 119 0,288 0. 008 0. 130 0. 087 0111 0. 085 0, 055

Two analyses of the orc from this region by Captain C. E. Dutton, of the Ordnance Corps, U. 8. A., were ¢

published in Vol. IIT of Lieutenant Wheeler's Report on Da*ploratwns and Surveys West of the 100th Meridian.
They are as follows:

Red hematite s
ovo. Magnetic oro.
Per oent. Per cent.

Insoluble residue (silion and silicates) .... 8. 84 8. 81
Magnetio oxido of iron (FesO4sf cevnrsven-n. 5. 64 67. 68
Poroxide of iron (Fe20s) «vervnevracansunnn. 82,97 28, 00
Water ... 6. 00 v, 10
Alming . coooiivrianiiiieiiiinnccnananan, 0.88 - ad
Mangaucse Trace.
Sulphur, .o None dotectod.
Phosphorio acid None detected.
A uannicarncrniununsoanrmnsenmensesennn t 08B Joiiciiiiiiiaaan

b7 1) R RPN 90,04 | 09, 07
Motallio Irom. cae e e aiia i e 02,16 68. 61

As to the age of these deposits nothing definite is known, and the solution of the problem will necessarily be
‘greatly complicated by the overflows of eruptives, which cover the sedimentary roeks near almost all of the outerops: €
Limestone oceurs in the lower valleys, and at Iron springs sandstoné and conglomerate were observed apparently

overlying the limestone.

Professor Newberry visited this locality in 1879, and in a paper on the ¢ Genesis of Our Iron Ores” (School of
Mines Quarterly, November, 1880) he briefly describes them. He says:
of iron-ore deposits I cannot speak with absolute certainty, thongh they are apparently Lower Silurian.”

In the Wah-Wal mountains in Beaver county, 36 or 40 miles west of north from Iron springs, magnetite

oxidized at the outcrop to limonite has been mined, and teamed to Frisco for flux.
collected at the Horn Silver smelter at Frisco.

“ As to the age of this remarkable series

Samples of the ore woere
Sample No. 1135 is from a pile of 25 tons of ore from Bowen's

mine, a small opening on the east slope of the Wah-Wah mountains, about 22 miles southwest from Irisco and

15 miles northeast of Sulphur springs.

The ore sampled was all peroxidized.

Sample No. 1136 was also taken £

at the Xorn Silver smelter, from 15 tons of ore, from Money's mine, on the ridge of the Wah-Wah mountains, 6

miles west of Bowen’s mine and about 20 miles from Frisco.
The samples contained:

1135,

1136.

Motallic Iron «veeevemvaniaenans
Phosphorus. .....ooooeoilie
Phosphorus in 100 parts iron ..

Per cent. Per cent.

60, 63
0. 012
0. 020

57,84
0. 015
0. 026

The ore i a mixture of the per- and magunetic oxides.
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a A deposit of hematite, probable the croppings of a vein of magnetite, has recently been opened npon on the
west side of the Frisco mountains, about 6 miles from Frisco. The ore will be teamed to the lead smelters.

In the Star mining district, in the Picacho mountains, between Frisco and Milford, there are several deposits
of iron-ore. The Vulecan mine, on the east side of the range, about 7 niles from Milford, has sent some ore to
Frisco. The ore is a limonite, and is reported to carry a small amount of silver. Sample No. 1137, from a few
tons at the smelter, represents this ore. The analysis shows it to be fairly rich in iron, but it is said to make a
poor flux, and but little of it has been used in the furnace. A portion of the pile was certainly very silicious.

The Lake Superior mine, at the north end of the district, about 7 miles from Milford and 3 miles from the
railroad between Milford and Frisco, was entered for copper by Forgie Brothers, of Frisco. The claim includes an
b irregular deposit of magnetic ore, 80 feet wide at one place, with an outerop 500 feet long, lying between quartzite
and granite. The strike of the ore is northeast and southwest, Toward the southwest it can be traced up a little
ravine, between a spur of granite on the northwest and one of quartzite on the sontheast, but within 500 feet of
the widest part of the ore-belt outetops of granite and quartzite were observed, only a few feet apart. On the
side of this ravine two shafts have been sunk, in search of copper ore, to depths of about 60 feet each. The
dumps near these shafts consisted of quartzite stained witli iron oxide and copper carbonate. In some specimens
a little copper oxide could bLe seen., In a prospect shaft 150 to 200 feet northeast of the widest part of the ore
outerop a lean magnetite ore was seen ; but a short distance beyond this, and in the line of the strike, there are
several outerops of granite and quartzite. The ore contains a great deal of carbonate of lime, and the average of
the vein would probably not yield over 30 per cent. of metallic_iron, but there are numerous little seams, a few
¢ inches in width, which will run perhaps 60 per cent. iniron. Sample No. 1140 represents the better quality of the
ore, It consists of numerous chippings from different parts of the outerop. The high percentage of phosphorus
is a noticeable feature. No apatite was noted in the ore.

The Rocky mlmn g district is about 3 miles northeast of the north end of the Star distriet, in the same general

ange of hills, which latter are, however, cut by a broad transverse valley between the two dlbtucts. The railroad
from Milford to Frisco passes through this valley. In the southern end of the Rocky district, 4 miles from Milford,
and about 1 mile from the railroad, many claims have been located on supposed copper veins, and some magnetie
ore has been mined and teamed to Frisco. The largest opening on the iron ore is on the eastern slope of a spur
of the hills overlooking the Beaver river, and was worked by the Frisco Mining and Smelting Company. The
d oxcavation is partly openrcut and partly underground, but is not more than 15 or 20 feet deep. The body of ore is
vury irregular and different parts of it appear to vary greatly in richuess. The mine has been idle for some months;
a sample of the ore.(No. 1139) was collected at the Frisco smelter. The rock in the immediate vicinity of the mine
is quartzite; granite outcrops a few rods to the east, lower down the hillside. A few hundred feet west of the
opening there is an outerop on a vein of ore, which from its direction appears to be an extension of the Lake
BSuperior belt in the Star district. This vein also is very irregular, and mucli of tlw ore is too lean to be valuable.

In the Bradshaw mining district, in the Mineral range of mountains, an argentiferous limonite oceurs. Irom
the Cave miné in this district, 7 miles sountheast of Milford, worked by the Ifrisco Mining and Smelting Company,
an ore is obtained which is said to average $20 75 in gold and silver to the ton. Sample No. 1138 is from a pile
of 20 tons of this ore at the smelter.
¢ The above-mentioned samples contained:

1187, 1140, 1139. 1138.

Per cent. | Percent, | Percent. | Percent.

Metallio fron.cueneeaeaueavennns 49, 61 57,25 62.23 30,31
Phosphorus..eeeseseceaenaniana, 0,130 0. 287 0. 014 0. 044
Phosphorus in 100 parts iron. 0, 280 0,414 0. 022 0,112

The Tast Tintic mining district, in the dividing ridge between Goshen and East Tintic valleys, contains
important deposits of limonite, which have been worked for several years past to supply the lead smelters at Sandy
£ with flux. The mines are situated on both sides of the divide. Those on the east of the ridge are about 16 miles
west of Santaquin.  Mueh of the surface of Goshen valley is only a few feet above Utah lake, and the bottom lands,
over which the road to the mines passes, are sometimes flooded and often very muddy. This mud is largely adobe,
80 that the teaming is at times very heavy and difficnlt. A railroad could probably be built around the southern
rim of the old Utah lake basin quite eagily, and I nnderstand such a road has been talked about. The ore occurs
in irregular deposits at the contact of limestone and a much deecomposed rock locally known as “porphyry”. The

explorations of the Fortieth Parallel did not extend so far sonth as this, and I believe the district has never been

studied geologically. :
The Oquirrh mountains, of which the Tintic mountains are a southern extension, are, however, mainly composed

(fwcouhng to the TPortieth Parallel maps) of Carboniferous rocks, and it is not 1mpr0ba,ble that the limestone found
in eontact with the ore ig of Carboniferous age.

e h ———— — ' —————
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The conditions surrounding the ore-deposits resemble in many particulars those at the Breece mine, near a
Leadville. The mines are chiefly worked in open cut, but a few of the larger ones are now partly underground.
No timbering is used in any of the openings and no machinery, In many cases the carts can be backed directly to
the face of the ore; where this is not possible the ore is wheeled in barrows to the dump. The openings are all in
the hillside, and generally some distance above the bottom of the guleh, so that all sarface-water drains off naturally
and no pumps are required.
The following is a list of the mines, with their respective owners:

No. of
Name of mine. Loeation. Owner. Operator. men ¢ém-
ployed, b
st of divide,
Black Stallion . ,cenee.e., .. Black Stalliongulel ..... ..| Oliver Durant ... cevvvnenn Henry Dieterle ...... [T 12
Red Chief . vewe €0 4 it Henry Dieterle . covveevaveesfimee s D ceiinininnnnnennnn.. i
Billings..coeovaaa o FohnSnell..ooeniiasannnn, Thomas Clayson 3 -
Red Stallion..... vueen....| Burriston guleh ovvenooo.. Henry Disterle and Ritor...[ YTenry Dieterle...c..ov..... 2
Hematito coveeveeenasvannn ; Willlam Fall. cceeeemaanens William Fall 0 caviaonaen 3
Saflor Boy «veeeciiiiiina. -.| Henry Disterle .... Henry Dieterle 3
Queen of the Wesb....oooe [veeeccdo oo iennas 1 SR DU [ (o P, 3
Tron QUeEen .ocicnvnninnnnn s A, I’ewon A, Poryon 4}
Mountain Chief.. .} A, Noon... . A, Noon ... 8
RE1 | een. do 8
Double Cave.oeeneeeen e feacaa 0 eamrerermnassscercac]omnnnn do 3 ¢
B P L L LT TR TIT T Prupe a0 .ereeeen. [ 8
Weat of divide.
Le Bondo ... Cemmetamaean Hoenry Dioterle and Ritoer ... 2
Southerns Extension Dragon W, Huntington...ooveenvnan 12
TIron Clad....ococvnennn.n - .1 A. Peryon and Green 2
Rovorse .| Green ... e b
B Y7 O R R PR L1 SRR PR do Y
B8 e 01

The Black Stallion was opened in 1873 or1874; the Billings in 1874; the Iron Queen and the Mountain Chief d
in 1875, West of the divide, the Le Bonde was opened in 1873 the Southern Extension of the Dragon late in 1877,
All the other mines have been opened since 1878, The Dragon mine proper is o silver mine. No patents have
thus far been obtained. The claims are held by assessment work only, and as there is no machinery, there has
been practically no investment either in property or in plant.

The peculiarvity of most of the ore is its dark color, due probably to the presence of manganese. The Black
Stallion ore (sample No. 1155) is especially noticeable in this respect, but the ore from nearly all the mines is darl,
and mueh of it is almost black. The ore in the stopes is quite soft, and is picked down readily. With the exception
of pockets of white and gray clay, the ore-mass is quite free from gangue matter. The walls, however, are so
irregular that mining to any great depth will he expensive on timber account. The mines west of the divide were
idle at the date of my visit, as there was too much snow in the mountaing to permit teaming the ore across them; e
but a sample (No. 1160) was taken from 50 tons of ore from the Southern Extension of the Dragon, piled near the
stage-station. The samples collected from this district contained— - ' '

‘ 1185, b 1156, 1157,

|
Por cent, I Por cent. | Per cent, | Iercent. } Der cent, { Per cent,
] 40,46 | 50. 50

Metallic iron 62047 | 48,21 61.18 51,40
PhoSPhOIUE. ccovenevemvrananns 0. 043 0. 006 0,142 0. 420 0,052 0.25¢"
Phosphorus in 100 parts iron... 0. 082 0,199 0, 282 0. 817 0.112 Q. 437

Sample 11565 is from 30 tons of Black Stallion ore; color of ore blue-black, of powder dark brown. Sample £
No. 1156 is from face of stope and from small pile of broken ore in Hematite mine; color of ore reddish brown, of
powder dark brown. Sample No. 1157, from brokén ore and face of stope in Sailor Boy mine; color of ore almost
blue-black, of powder dark brown., Sample No. 1158, from face of stope in Queen of the West mine; color of ore
reddish-brown, of powder yellowish-brown. Sample No. 1159, from 50 tons of ore from Billings mine; color of ore
blue-black, of powder dark hrown. Sample No. 1160 from oO tons of ore from Southern Extension of the Dragon
mine; color of ore blue-black, of powder brown,

The variation in the percentage of phosphorus is great. With the exception of No. 1160, the samples were
collected from mines all within an area of an eighth of a mile radins. It may be noted that the Queen of the West
(sample No. 1158) is a small opening, so that the sample is taken almost from the outerop.

At Ogden I was told that there were numerous deposits of excellent iron ore in the Walsatel mountains,
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a withio a radius of 10 or 12 miles of the city. Ogden cafion was said to be especially rich in this ore, and several
so-called iron mines were visited, but X did not see anything which seemed to me of importance. Several localities
on the mountains I was unable to go to, however, on aceount of deep snow.

The Vulcan mine is on the south side of Ogden cafion, about 2% miles from the city of Ogden. Ibis a mere
prospect pit on & quartz seam impregnated with oxide of iron (sample No. 1161). A few specimens of a silicious
hematite were seen in the dump, but I saw nothing to indicate the presence of a workable body of ore. Two or
three claims have been located on this same quartz seam, which appears to extend along the side of the eafion for
some distance. oL

On the east side of Cold creek, a tributary to Ogden river, about 7 miles from Ogden city, there is a layer of
B red ferruginous rock lying between quartzite (Ogden %) and slate, which it has been supposed was a valuable iron
ore. I awm told that some of this *ore” was used in the Ogden blast farnace. The vein is thin; at no point where
it has been opened upon is it more than 6 inches in width, and the ore is seen from the analysis (1162) of selected
chippings to be worthless as an ore of iron. .

On the western side of Willard peak, overlooking Great Salt lake, and about 23 miles from the town of Willard,
a station on the Utah and Northern railroad, 14 miles from Ogden,is a deposit of micaceous specular ore. It is
owned by J. M. Barker, and Harden Brothers, of Willard, and was opened in 1870, and between that date and
1873 some 7,000 tons of ore were mined, and about 5,000 tons were shipped to the lead smelters for flux. The
remaining 2,000 tons are stocked at the foot of the mountain, back of Mr, Barker's house, 1} mile {from Willard
¢ station. Bince 1873 assessment work only has been done at the mine. The mine was not visited owing to snow,
but the ore is said to lie between slity limestone and quartzite; it is probably therefore inthe Cambrian. The ore
in the pile was very silicious, and the quartz material was so thoroughly intermixed with, the ore that it would be
difficult Lo *“cob” it successfully., Sample No. 1163 is better than the average of the pile, and yet it contains only
aboub 50 per cent. of metallic iron. . . '

The three samples last mentioned contained—

1161, 1162, 1163,

Per cent. | Percent. | Percent.

d Metallio iron.cevseiverenianaans| 46,04 9.89 51,31
Phosphorus.....ccvecmnannesnn. 0. 626 0.130 0.038
Phosphorus in 100 partsiron... 0. 057 1 816 0. 074

IRON URES IN MONTANA AND IDA¥O,

As mentioned in a foot note on p. 472, neither Mountana nor Idaho were visited in the winter of 1880-"81, and no
definite information regarding the iron ore resources of that region were then obtained. Since then the work of the
Northern Transcontinental Survey has proved the existence of numerous, and in some instances, important iron-ore
deposits. A deposit at Cable mountain, Deer Lodge county, Montana, and one on East Boulder creek, Gallatin
¢ county, are referred to in the note.

IRON ORE IN NEVADA,

I learned very little about iron ore in Nevada, but it is not improbable that it exists, and in workable quantities,
at many points in the state. :

On pages 585 and B86 of Vol. 11, Geological Bxplorations Fortieth Parallel, Mr. S, . Bmmons describes a body
of ore near the line of the Central Puacific railroad as follows:

In the neighborhood of Palisado cafion, the andesite core of the range has been overflowed and mostly concealed by a flow of
trachyte, which in its tnrn is covered by oxtensive flows of rhyolite, which masl the greaterportion of the rangenorth of the river,, * » *
Apparently ineloged in this trachyto, on the south bank of the river, at the mouth of a little side-cafion, is a hill o few hundred feet in

height, containing a large mass of iron ore, remarkably fine.grained, and baving a thoroughly conchoidal fracturve. At a little distance
it might be mistakon for o basaltic roel. An analysis of this ove, made by Mr, B, E. Brewster, gave the following results:

f

Per cent,

Forrio 0xX1to « e v i e e 84,217
N IR U 0.178
Manganous 0Xide.ccemeenesinevnmianinans " 1454
Magnesin . 0, 472
B 1 1713
Insoluble residuc....oivemranveiennacanian, 12.518
BT 100. 552

-

Whieh would give a porcentage of metallic ivon 58.95. The occurrence of such a body of iron ore in the midst of voleanic rocks is ang
interesting phenomenon, thouglh it is probably too far from any source of fuel-supply to be of practical value. Itis, however, aremarkably
pure ore, being entirely frce from phosphorus or sulphur, though containing a rather high percentage of silica,
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At Humboldt station Mr. C. 8, Wright, the proprietor of the Humboldt house, gave me a large specimen‘ of a
magnetic ore, which he told me was found in the Jackson mountains, about 40 miles northwest of Humboldt, where
‘g vein of ore 15 feet wide can be traced for several thousand feet”. Chippings from the specimen contmncd—

1104, '
Per cent,
Motalic iron ..cvvicaieiiiinineaninieians. 66, 75
Phosphorus . 0. 320
Phosphorus in 100 parts on...cecveees ven 0. 479

The ore is a massive magnetite, free from pyrite, but containing numerous long, whitish erystals of apatite. b

IRON ORE IN CALIFORNIA.

In Blake’s Eeport of a Geological Reconnaissance in California (New York, 18568), in Whitney’s Report of the
Geological Survey of California, Vol. I (1865), in J. Ross Browne’s Report on the Mineral Resources of the States and
Territories West of the Rocky Mountains (Washington, 1868), and in several of the volumes of Raymond’s Statistics
of Mines and Mining in the Stales and Territorics West of the Rocky Mountains, mention is made of the occurrence of
iron ore at a number of localities in the state of California, A list of these will be given hereafter, With the
exception of the deposits of chromic iron ore, valnable for its ehromium, there appear to be, however, but two
groups of deposits which have thus far attracted much attention as a probable souree of iron., Une of these lies ¢
iv the foot-hills of the Sierra Nevada, in Placer county, the other lu,g,her up in the mountains, partly in Sierra and
prtly in Plamas county. ‘

The latter is owned by the Sierra Iron Company, and was reported on by Baron ¥. von Richthofen in 1865,
and by Clarence King and James D. Hague, corjointly, in 1873. *Von Richthofen’s report was published in
pamphlet form at Virginia City, Nevada, November, 1865. Messrs. King and Hagne's report has, I Delieve, never
appeared in print in entirety, but a long abstract was published in Raymond’s report for 1874, pp. 44 et seq. Von
Richthefen deseribed the geographical and geological position of the deposits and the character of the ore as
follows:

Locality —California, though rich in many other metals, has heretofore proven poor as to the vecurrence of the ores of fron, Thao
rumor of the discovery of valuable depositsin 186465 in the higher parts of Sierra connty appeared, therefore, to offer o subject worthy d
of exact examination. During repeated visits to these places from May to October, 18685, I have found that the deposits, so far as explored
till then, ave situated on the headwators of the North and Middle forks of the North Yuba river, about 12 miles cast-northeast of the city
of Downiuvville, and a fow miles north of the eulminating rocky summits of the Sierra buttes, The country is mountainous; its waters
eseape to the west through ravines, Near their sources these ravines expand to basinsg and valleys, often filled by lnkes and separated
from cach other by ridges of little elevation above their level. Communicafion, therefore, iy comparatively casy between the different
parts of thess highlands, as well as with the adjacent eastern valleys, such as Molhawk valley and Sicrra valley, whicll again are
conneeted by excollent roads with the state of Nevada, Theiron deposils are situated near the high parts of these mountains, along n
line of about 2 miles in length, which connects some of tho above-mentioned basins, its southerly end starting from Gold valley, on the
Middle fork, wlile its northerly end extends to a depression on the headwaters of the North fork, and the eentral part rans through a gap
between Doth forks. Gold valley is a fine basin with good meadows on the botlom-lands aud timber on the sumrrounding hilleides, Its
altitude is from 6,000 to 6,200 fect above the level of the sea, while the iron-ore deposits at the northern extremity of the line may have
an elevation of 6,500 feet, The timbor extends far above this altitude. Winter in these mountaing is severe, but will not interrupt @
smelting-works if suffleient supplies of ore and fuel are provided.

Geological formation,—The deposits of iren-ore occur along a line bearing about NNW..S8E. in an equally divected bolt of o
certain elass of metamorphic roeks, which is bounded east by granito and west by metamorphic slate, and extends over 4 miles in width,
by several times this amount in longth., It consists of hard rocks, distinguished by their silicions and often forruginous character, ihe
constant presence of hornblende and chlorite as ingredient parts, a groat variety of stratification, which frequently is missing, It is well
known as one of the richest gold-bearing belts in California, the veins being among the widest and most continuous which ave worked
to profit, and containing the precions metal remarkably equally dispersed, while the slate to the west and the granite to the east contain
generally but poor or barren veins of quartz.  Some gold-bearing voing are being worked profitably close to the deposits of iron ore.

Parallel to the western boundary line of this belt, and a little distant from it, runs n series of small Dluffs of yellow erystalline
limestone, bounded on Loth sides by chlorite slate. The iron ore accompanies this limestone in {he shape of abrupt deposits of varying
extent. Neither the limestono nor the iron ore forms a continuous band, but either of them oceurs in apparently disconnected bodics
along oune and the samo well-defined line, It therefore happens thaf the iron ore in places is conneected withile lime, while at Othelb it £
is imbedded in and forms part of the chlorite slate. The shape of these deposits is what is called in German “ Erzstoek?”,

Character of the ore,—These mines can boast of the best quality of iron ore which is known to exist. They consist altogether of
ma(,uetw ore, the same from which the colebrated Swedish and Russian iron Js mannfactared.  Practically, this ore oceors ab yonrmines
in three different conditions:

First, massive magnetic iron ore of remarkable purity. It is very fine-grained, and reminds one of the appearance of steel.  Its yield
in iron is from 60 to 65 per cent,

Second, a mixture of pure magnetic ore with carbonate of lime. Tho latter is in a state of calespar, or marble, and fills cavities in
the former, If not present in too large guantity, it rather improves the ore by serving as a flux, Different bodies present different
gradations of the combination of the two substances, from pure magnetic iron to limestone, with an admixture of the same, the proportion
of iron being occasionally as low as one-fifth in bulk and one-third in weight. Such quantitiss, by being added te the others, will form
an eminently good flux. “The ores of this second class may ingeneral beo considered as rich ag those of the first class, as the latter have
* necessarily to be mixed with the only impurity of the former in order to be prepared for smelting.
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~

o Third, chloritic and talcose slate; containing innumerable erystals of magnetie irou, the relative bulk of which to that of the other
mineral substances varies from 3:1te 4:1, and less. The impurities are the same which are frequently combined with magnetic iron,
principally the silicatos of alumina, magnesia, and protoxide of iron. As magnesia is present in the form of silicates (varieties of
hornblends, especially agbestos and some tale), it will not be injurious to smelting, None of those substances which, by the smallest

admixture, deteviorate the quality of iron, such as phosphorus or sulphur, appear.to be present. The yield of iron of those ores of this
third class, which form the bulk of the deposits, will not be short of 50 per cent.

Mr. King and Mr. Hague thus refer to the mode of recurrence of the ore, its probable quantity, and its quality:

Mode of oceurrence.~—XFrom the northernmost outerop in Spencer’s ravine the iron deposits appear as an irregular detached chain of
Dodies, trending south-southeast across the Four Hill valley and reappearing over a low divide on approximating the same line, a mile
farther south, in Gold valley.

Following as they do the strike of the inclosing rocks, it is most probable that these isolated out(,rops represent a single zons of
b lenticular deposits of ore, and that those portions visible above ground are but a small portion of the whole mass. While it is not to be
expected that there is anything like a continnous vein of ore along the whole length of the line, yet it is fair and reasonable to expect
greater quantities under the surface than appear above it. Accompanying the bodies throughout their entire oceurrence is a stratum of
limestone, standing nearly vertical, and representing a varioty of metamorphic stages, from o compact gray form to highly erystallized,
marbleized varieties, and exiensive masses of calespar, The iron deposits appear ag bold bluifs, vein-like outerops, and broad, dome-like
bodies, as will be more particularly described below. :

Four IHll group comprises eight or ten different outcrops. Of these the northern, and perhaps the most important, is a bold Lnob
about 40 feet in height and 40 in diameter, rising from the northern slope to the ravine. It is comparatively o solid mass of remarkably
pure magnetic oxide of iron, having a fine grain, lilke the texture of steel. Along its western side it is curionsly intermixed with calespar,
wlieh mineral oceurs freely in the neighborhood. IFrom this one outerop alone may be quarried several thousand tons. Southward, on
the line indieated, througlout a distance of half a mile, ocenr similar, thongh smaller, outerops, having the form of large branches, oxcept
on the southern end and near the Gold Valley divide, where the outcrops are more linear and vein-like, At this end also the ore is more
C highly oxidized, approaching hematite in composition. I'rom the topography of the Four Hill region, which is generally a rough, rapidly-
rising {lank of Spencer’s ravine, there are good facilities for getting the ore down to the ravine bottom, where a road or tramway will
afford connection with the proposed site of the works, By simply quarrying the surface-ove it is estimated that twenty or twenty-five
thousand tons may be made available, and this without making any allowance for the downward continuation of the bodies, nor for those
masses exploration is sure to develop. )

The Gold Va.lley depomts first appear nearly or quite a mile distant from the Four Hill deposits, but preserving about the same general
direction. The main body in this series lies near the hottom of the valley, presenting a smootl, glacier-worn, and rounded suxfice,
standing out prominently above the inelosing rvock and soil. The superficial area of this outerop is hardly less than 60,000 square f{eet,
and the slope of the surface and its projection above the contiguous soil indicate a thickness of, say, 40 feet. This would give about 300,000
tons as the quantity of oro available in this bed alone for quarrying. About 500 feet farther south a similar hut smallu outerop appeurs,
and there is a probability that the two are connected heneath the surface.

Quantity.—Weo think it safe to say that the aggregate amount of ore in sight in the Gold Valley and Four Hill deposits is not Tess than
d 350,000 tons. Thisestinate is based on surface measurements of the onterops, and on such assumed average thickness or depth for each
outerop as its projection or elevation above its inelosing rock wonld fairly indicate, not taking into acecount any probable continunation
aof the ore in depth or any connected deposits extending beneath the surface-soil and concealed from view. Itis quite probable that a
much lavger quantity than the amount named will be found, since it is not likely that the whole of this deposit is exposed to view,
Baron von Richthofen, the eminent geologist, who. earefully examined this deposit several years ago, estimated 1,400,000 tons as tho
probable quantity available for gquarrying; and althongh we do not place the amount ““in sight” at more than 850,000 or 400,000, wae still
think it quite probable that his estimate will be fully confirmed and oxeceded by actual development,

Quality.—These deposits consist chielly of magnetic iron ore of excellent quality, Tn some bodies of the Four Hill group the ore
is almost pure magnetic oxide, presenting when freshly broken a clean, shiny, iron-black fracture, free from any impurity, and containing
about 70 per cent, of metallic iron. Other portions of these deposits contain the magnetic ore mixed with calespar and dolomite, the
intermingled mineral being desivable as a flux ; this character of ore although containing less per cent. of metallic ivon, say 50 per cent.,
is more valnable for smelting than the first, The mass of the deposits in Gold valley containg more silicious ore whiceh carries from 40 to
€ 00 per eent, of iron.

The following is from an analysis made by Professor H. Schrother, of Vienna, to whom a specimen of the Gold Valley ore was sent for
examination, He reports the quantitative determinations as follows:

l Per cent,
Protoxide of Irom.cieee.iviiciiiainnnaannes *26., 40
Peroxide of iron... *57.40
Silieio aeld...oovenimmmananins 15,87
Carbonate of lime and 1088. c..veeciaesaaa.. : 0.33
TOAL . e teatmscmmeeeenen merie eenes 100.00
) i

* Iqnal to 60,687 metallic iron,

We Liwve also caused examinations to be made by Professor Thomas Price of specimens of ove from the various deposits. He reports
that he finds nothing practically deleterious in the composition of the ore.  Tests made for sulphur, phosphorus, and titanium show only
the most minute traces, too slight to be practically considered, while the per cent. of ivon in the poorest selected specimen was 34
(34.70) per cent., and in the better pieces 41, 55, and 70. He regards the ores as of excellent quality, and capable of being mixed to great
advantage for smelting purposes. It is probable that the average yield of all the ores, when mixed for smelting, will be not less than 40
per cent. of metallic iron.

The deposits of ore in Placer county, to which reference has already been made, consist both of magnetite and
of limenite. The body of magnetite is located on Sec. 15, T.'13 N., R. 8 K., 4 miles from Clipper Gap station
and 7 wmiles from Auburn. Like that in Sierra county this deposit ocenrs in the metamorphic (auriferous?) slate
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series, associated with limestone. Its outerop is, however, small, and the developments had not, atthe date of a
my visit, progressed far enough to prove the size of the ore-body. The vein appears to extend in an east and west
direction along the north side of a low ridge, and to dip at a high angle towards the south. A cut has been driven
into the hillside through the gravel and decomposed rock which forms the hanging-wall of the ore, thus exposiug a
face of the latter. The vein has not been cross-enf, but a small trench through the surface-soil apparently at a
right angle with the strike, has uncovered a width of 36 feet of ore. A pile of about 30 tons of ore from the cut is
on the bank. It isrepresented by sample No.1170. The California Company, the owners of the ore-deposit, began
building a 40-ton furnace in the spring of 1880, a. few hundred feet north of the above opening. West of this ridge
is & small valley, where limestone outcrops at several points, and beyond this is another low ridge in which there is
an outerop of magnetite, A short cut has been made into the hillside also, and a few tons of ore taken out. Sample b
No. 1171 came from this opening. The strike of the vein is nearly east and west, but the outerop is soutliwest of
the one near the furnace, so that this is either on a distinet vein or the one vein has been faulted along the valley
between the ridges. The distance from one opening to the otber is about a quarter of a mile.

Limounite exists at several localities within a radius of 2 or 3 miles of the furnace. The most important deposit
thus far opened upon is situated in See. 24, T, 13 N., R. 8 II,, about 2 miles from the furnace. Itis owned by
the California Iron Company, and is probably the deposit referred to on page 284, of Vol. I, Geological Survey of
Californic (Whitney). The ore lies along the west side of a ridge, and a namber of openings have been made
into the hill, cutting the ore-body. The largest of these iy about 50 feet long, and exposes a breast of ove 10
or 12 feet high, 'T'wo drifts, one 6 and the other 12 feet in length, enter the ore-body at right angles with its ¢
strike without crossing it. A pile estimated to contain 350 tons of ore was on the bank. Sample No. 1172 represents
an average of this pile. The above-mentioned samples contained—

1170, 1171 72,

DPercent. | Percent, | Per cent.

Motallic jvonn.....--. emeianns 67,08 64, D8 53,41
Phosphorus 0. 008 0. 047 0.178
Phosphorus in 100 parts iren. .. 0,100 0. 072 0. 388

The magnetite represented by samples Nos. 1170 and 1171 is partially weathered and contains no pyrite. The d
analyses proved it to be a rich ore, and probably sufficiently pure to be used for tho manufacture of Bessemer stecl.
Tor this latter purpose, however, the limonite is not adapted. = Analyses of specimens of ores from this region were
made by Mr. Hauk, the state mineralogist, with results as follows:

Magnetite. { Limonite.

| Percent. | Percont.

SIHCR <vremremroncasriinrannasas 8.23 83, 10
Sesquioxide of iron 80. 05 65, 26
Protoxide of iron «eeeveinainen AT 0B feeeeaneeeans
LAMG auvvnnrnn smmaesnrssranas [ 1. 6% e
Sulphur eeveviaaun Trace,
Phosphorus Trace.
Water, hygroscopit. .. veeenarivacaarvenans 2,80
Water, combined cuvvvrvmnranifeeaiieanann, 6. 45
TOtal 1en e ern s e eemnas 100,84 ‘ .85
Metallic fron ....oiiiivnnianse. 69, 29 . 38. 08

The specimen of limonite analyzed by Mr. Hauk probably did not come from the same deposit as my sample
No. 1172. The percentage of water shows the ore to be a mixture of the hydrous and anhydrous oxides.

A deposit of hematite has long been known to exist 33 miles westwardly from Saint Helena, Napa couuty, £
in portions of Secs. 8, 4, and 9; all in T. 7 N,, R, 6 W., and several hundred tons of ore have been mined at
different times for use as flux.. In the spring of 1880 a few tons were mined for use in an experimental petrolenin
furnace. A few pounds of iron were made, but the experiment was not a success. The property belongs to Edson
Adams, esq., of San TFrancisco. The ore lies in various sized pockets, in a band of red jasper, which appears
to be a local variety of the metamorphie rock of this region. Five or six openings have been made in the hillside
on as many pockets of ore, but these proved to be small, and were soon exhausted. . Near the ore-bodies the
jasper is often covered with a thin scale of specular hematite, which gives to a lump of it, when viewed in one
direction, the appearance of being a solid piece of excellent ore. Many littie seams of specular ore (a sixteenth of
an inch or less in thickness) were seen penetrating the quartz-mass, evidently filling previously formed cracks.
While it is possible that there is altogether a considerable quantity of ore in the hill, the pockety and irregular
form of the deposit is such that it appears doubtful whetler it can be mined (.conomically A large amount of dead
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@& work, in removing inclosing rock, ete., would necessarily have to be done, and the uncertainty of finding new
pockets when the old ones were exhausted would probably make mining operations hazardous. All the openings
were filled with débris washed in from the sides of the pits, so that only a little ore was seen in place. A few
specimens were taken for analysis from a couple of sacks of the ore in Mr, Adams’s office. These contained—

1173.
Per cent,
Motallic Iron. coocieaensimeaiaeiai e 47.45
PhoBPROPUB . wes s vavece caraarannaernacennns 1. 870
b : Phosphorus in 100 parts iroN..ccvesvseene- 3. 940

Other analyses of selected specimens of the ore gave results as follows:

No. 1. No. 2, No. 8, No. 4.
Per cent, | Per cent. | Percent. | Per cent.

Ferric oxide ... ......... teeuns 90, 05 80. 85 80, 50 87,79

Manganese oxide .. 0.88 0. 26 0.15 0. 14
Aluminn. ........ . 014 0, 30 1.08 1. 80 .

TAMO tret cereneiiirecenanann. 0. 00 0. 65 4.20 1. 05

< ) Maguionit e erirricenn s 0.20. 0,10 Jeeeoiiaiiifons ciaiiaa,

Potash and soda . ....ccacne.en, 0,12 0.15 0, 40 1,18

SIHER cavernn vt 7. 90 770 19,55 6.85

" Phosphoric acid ... 0. 09 Trace. 0,17 | 0,07

Sulphurie acid. ... . Trace. |veeeervanees Trace, 0,16

‘Wator (by difference} ......... 0. 56 1,00 -0, 95 0,06

Total ...... TR 100. 00 100. 00 100. 00 100, 00

Motallio iron...oeeveevnnennn... G3. 03 62, 80 BB, 35 61.45

Analysis No. 1 was made at the Smithsonian Institution (?); No. 2, by Dr. Hood, San Francisco; No. 3, at the
d Royal School of Mines, London ; No. 4, by the state assayer of Massachusetts.

Copies of the above were kindly furnished me by Mr, Adams,

The difference in the per cent. of phosphorns in my sample and in that of the specimens analyzed elsewhere
is 50 great that Mr., Whitfield made a dnplicate determination of the phosphorus in sample No. 1173, resulting in
phosphoras 1.890 per ceunt.

IRON ORE IN OREGON,

In the southwestern part of the state, .n the Sierra Nevada mountains, near the California state line, magnetite

is reported to have been found, and it probably exists at various points in the Cascades. Bog-ore oceurs in the
-alleys of the Columbia and Willamette rivers in considerable quantities, and this ore may prove an important
e source of iron on the Pacific coast. :

Two and a half miles from the Oswego blast-furnace, the location of which has already been described, is a
very peculiar body of ore, consisting of a bed of bog-ore intercaluted in basalt. It is known as the Prosser mine.
The foot-wall rock is vesicular, and was evidently the uppermost layer of an overflow. The ore was deposited in a
depression in this roclk, and was then covered by another basaltic flow. Afterward the whole formation was tilted
up to its preseut position (Iig. 225). The vein dips northwesterly at an angle of about 209, and outerops along the

SKETCH-SECTION
TIROUGH TIIR

PROSSER MINE,

NEAR OSWEGO, ORI

Fi1a. 225,
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a unorth side of a valley for three-quarters of a mile or more. Many openings have been made along the outerop, and
the ore has been taken out in some places to a depth (on the vein) of 100 feet. The principal opening now eonsists
of a slope 600 feet Jong on the dip of the vein, from which stopes have Leen driven westward for a distance of 150
feet. The foot-wall or floor of the mine is very rolling, but the roof is quite regular and even. The thickness of
the ore varies from 6 to 15 feet. Detween the ore and the roof there is often a layer of very argillaceous material
which softens on exposure to the air and scales off. Above.this the rock is generally firm, and very little tzmbemng
is required. The ove is exploited cheaply. Trom the mine-cars it is dumped into pockets, from which it is loaded
. directly on the cars for transportation to the furnace.

A quarter of a mile east of the main opening preparations are bemw made to drive another slope, but 1o ore
b has yet been mined here.

With present developments the Oswego Iron Company estimates the eapacity of the mine at 20,000 tons a year.
It has never been worked, however, for twelve consecutive months, as the furnace has not required so much ora.
During the consus year the mine was in opemtlou but 3§ months (4. e, from June 16 to October 3, 1879), and in this
time 6,225 tons of ore were raised.,

The ore is a limouite, earthy in texturc in the main, but containing bunches of a solid, dark-colored, erystallized
ore. The latter forms but a small proportion of the mass. Samples of the ore yielded, on analysis—

¢ 1165, . 1167,

Tervenl, | DPercent,

Meatallie fron .ovvvnviiaineaann, 44.71 4. 10
Phogplorus .....covieiaecnnn.. 0. 666 0.802 |
Phosphorus in 100 parts ivon... 1,400 0.723 1

Sample No, 1165 is from a pile of 150 tons of ore in the stock- housu at the furnace, Sample No. 1167 cousists
of selected chippings of the crystallized ore. '

Within a half mile of the furnace, on land belonging to Mr. Patton, several thousand tons of ore were mined
for the old furnace company. This ore was a bog-ore also, and it was deposited probably comparatively recently.
It lies horizontally, and is covered with a few feet of sand and gravel only. A sample was taken from a pile of about
a1 50 tons of this ore near the furnace, It contains—

1166. ’
Per cent. ‘
Metallio iroB. serseminmercceirarisnnananacs 45,40
I‘Imﬂphm (B et immincammasneanssnmanananas ! 0. 570
Phosphorns in 100 parts il (1) TN 1. 269 I
€ . IRON ORE IN WASHINGTON TERRITORY.

Deposits of bog-ore are quite numerous near the shores of Puget sound. In Chimicum valley, 24 miles from
the Irondale furnace, on Port Townsend bay, quite an extensive mass of this ore oceurs, which has been exploited
to some extent for the use of the furnace. Many acres of the valley bottom appear to Le covered with a layer of
ore from 10 to 20 inches in thickness, lying immediately under the grass roots. Bstimating 14 cubic feet of ore to
the ton, there are about 4,500 tons of ore on each acre of land. Mr. Moor, the superintendent of the furnace, told
me that he had measured over 75,000 tons of ore in this valley, the mineral right of which is leased to the Puget
Sound Iron Company for a term of fifty years on a royalty of 25 cents per ton of ore mined. -The ore-can be delivered
by team to the furnace at $1 20 per ton. By building a tram road, it is estimated that this price can be rednced
to 75 cents. The ore is porous, but sufficiently solid to permit of its being dug in large lumps. A portion of the
£ powdered ore is lifted by the magnet. A sample taken from a pile of 300 tons at the furnace contained—

1108,
Per cent,

Motallleiron..ooovreivemieciiniinnenaas 41,83
Phosphortis ceeevrunrrmiiisaiinssenmuanenas 0.751
Phosphorug in 100 parts leon...o.oooon.al.. : 1.795

VoL Xv—32
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a A copy of an analysis of this ore by My, Regis Chauvenet, of S8aint Louis, was given me by Mr. Charles Simpkins,
treasurer of the Puget Sound Iron Company. It is as follows

[

H Per cent. !
B % O N 21,42 \
Silled - cv it e 8.54
Phogphovicaei@........cooeiviiiianann 1.433
Sulphur oo e aan 0, 005
Metalliciron. coovuniiiiiicmminiiiinaon. 46. 02
Phosphorus. . . erimrecaeena. 0. 624
b Ratio of iron to phoqphoms .......... c...| 100:1.385

Magnetite is reported in the Snoqualmie pass, and ore Oypress and San Juan islands. A sample of ore from
the latter locality was analyzed by Mr. Regis Chauvenet in April, 1880, with results as follows : (a)

Per cent,
2 £ 4.38
L] LT O 21.85
Phosphoricacld .....ocoesiiiiianiinnL 5. 177
Sulphur e ivviie e 0. 042
¢ Metallle fron . ovvueeean e neeeeaanen, 48,56
i STLTH3) TEGD o T D G 2, 265
Ratio of iron to phosphorns........... ...] 100:4.843

The percentage of phosphorns is large and renders the ore of little value,
BRITISH COLUMBIA.

There is an important deposit of magnetite ore on Texada island, in the straits of Georgia, between Vancouver
island and the mainland of British Oolumbia, 120 miles from Port Townsend, which, although in British territory,
d i of interest to the United States, as the ore will prohably be smelted within itsborders. The Puget Sound Iron
Company, it is said, has a lease of the mines for three years, at a royalty of 25 cents per ton, agreeing to take
not less than 5,000 tons per year. Texada island was visited by Mr. James Richardson in 1873, and mention

. is made of the iron-ore deposits in the Report of Progress for 1873-1874 of the Geological Survey of Canada,
p. 99. Mr. Richardson finds the ore to be, in some places, associated with a coarse-grained epidotic rock and gray
diorite, in others with a gray crystalline limestone, with which it is interstratified, Mr. George Hargreaves, civil
engineer, of Victoria, British Columbia, who surveyed this property in 1874, estimated that there were 11,250,000
tons of ore on the island in four deposits.

Mr. D. W. Moor, the superintendent of the Puget Sound Iron Company, reports (b) the following measurements
e of ore outerops:

No. 1, Fein, commences bOO feet from the sea ; width of ore from 16 to 20 f‘ect runs 200 feet uncovered; the depth ean ouly bo told
by wmkmrr

No, 2, Hill, Y00 feot from the sea; foot 300 feet perpendicular above water-line ; at the base measures 50 feet front; runs 300 feet atb
a rige of 60° to top, thence 350 feet on level, with width of 90 feet on top; mea.sured thickness of 14 feet; with 8 cubic feet to the ton,
this hill shows 100,000 tons in sight. .

No. 3, Hill, 1 milo from sea; has faco 280 feet; runsuncovered 400 feoti; thickness, 20 feet. Twoknobs come in within 100 feet of this
deposit, with 100 feet face, 300 feeti long, with thickness of 24 feet ; 300,000 tons on No. 3 in sight.

No. 4, Hill, 1 mile from the sea, consists of two veins with rock formation ; ore 10 to 20 feet in each vein; covered with loose black
ore, estimatod at 100,000 tons,

I can safely say that there are 500,000 tons of ore in sight, besides the place that we are working now, which is within 300 feet of the
f séa, and has a face 20 to 30 feat, A large portion of the above ore can be carried to the sea with double track, the loaded car returning
the empty one.

About 600 tons of ore have been brought to Irondmle, and are pxled on the wharf. A semple from this pile
-contained —

B ]

Per cent. |

Metalliciron.oenncens eeereansaeanamnrna, | 65. 53 ]
PhOSPLOITIS . ansiarrveeeamum e carinaencsann } 0,013 i
Phosphorus in 100 partsirom......o..oaool ! 0. 020 I

a T am indebted to Mr. Simpkinas for a copy of this analysis. b Prospectus of the Puget Sound Iron Company, p. 3.
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The oro sampled is o {ine granular black magnetite, and contains considerable pyrite. It would appear, a
however, from the following analyses of other samples, that some of the ore on the island is free from the latter
mineral;

1 TR -By Regis
By L. J. o o
Chapman(e), ("I:L"é“(‘b‘)’
Per cent. Per cont.,
Protoxide of irom ....uivunnn-n. b T
Peroxide of irom coveernniieann, {53 S PR
Oxido of manganese. ........... Trace only, Jo.eovaineenans
THANIC 20 v oe v ceecneeaeanan Ol Jeeeereenmranns 1)
Phosphoric acid......covneennn. 0,07 0.128
Sulphurieneid . coviieiienean., 0,09 |ooeiiieiiian..
Biliea and siliciounsmatter...... 3.07 L44
90, 88
Metalliciron......ovvveiinennne 49, 00
Phosphorus....eceen... N 0. 030 0. 064
Sulphur. oo 0. 036 Trace.

« Report on Texade Iron Alines, p. 14,
bCopy given mo by Mr., Charles Simpkins.

IRON ORE IN ARIZONA. , c

Professor Newberry (a) reports the occurrence of specular ore in Monument and Mojave caflons, near the
Colorado river, and limonite and magnetite have been found at several localities in the southern part of the
territory near Dos Oabezas. Mr. J. G. Gilbert (b) observed the latter ore, “probably in quantity to give it
cconomic value,” in the schists underlying Paleozoic strata. Iron ore probably exists in many parts of the territory,
and will doubtless become known as soon as it is considered of any cconowie value, It is possible that the gossuns
of many metalliferous veins will make excellent Bessemer ore.

IRON ORES IN NEW MBEXICO. ‘ Cod

Iron ores occur in beds and as float-boulders in the form of carbonate and hematite in the Coal Measures; ag magnetio iron ores they
accompany the gold-bearing formation. Every gnleh and river in this formation contains magnetic iron sand, the * marmaje” of the
Moxicans, and pebbles and botulders of groat purity, the “tepurtite” or “la guis dol oro” of the native miner, Loarge lodos of it with
huge croppings are found-together, with gold veing nt the Moreno mines (Naciba guleh); ab the south side of the Old Placer mountaing
the Mammoth lode containg such ore, In the New Placer mountaing, east of Tuerto, are very extensive eroppings of pure magnetite ; and
immense quantities of it exist at the Hanover eopper mines near Pinos Altos, while large lodo of specular iron ore has heen found of
late near Bmbudo (between Taos and Santa F6),—(Raymond, Mining Statistics, ete., 1870, p. 417.) )

At Santa I'6 T was told that there were large deposits of iron ore in Log Cerrillos, & low range of mountaing 18
miles south of Santa F6, and between it and Galisteo. I found thexe several onterops of narrow veins of magnetito
in granite.” The largest one seen, near the % Union shaft?, is 18 inches wide. The surface iy covered with soil, so
that its longitudinal extent was not apparent, ' Sample No. 1174 consists of chippings from this outerop. Theore ¢
Is a rather fine-grained, partly-weathered magnetite, with layers of carbonate of lime. Just before leaving the
camp I was shown a piece of limonite of good appearance, & body of which X was inforined had been found in these
mountaing, It is probably the gossan of a sulphuret vein. ‘ :

North of Santa F6, in the eastern part of Rio Arriba county, on the Santa Cruz creek, east of the town of
Santa Cruz, a 2- to 4-foot vein of magnetic ore is reported. '

‘On the mountains east of Santa Fé croek, about 3 miles from Santa 6, there iy said to be a vein of magnetite
2 feet wide in red granite (¥), which is traceable for several hundred yards. A specimen of this ore consists of
one-half of maguetite and the other half chiefly of quartz, and is of no value as an ore of iron. It is interesting,
however, ag indicating the kind of rock which has been the source of the magnetic sands of the gulches. These
sands have in all probability been derived from a magnetite-bearing roels, through its disintegration, and not from €
a solid body of ore of commercial value,

On the Maxwell land grant, near Elizabethtown, about 30 miles from Cimarron, is a hill locally known as ¢ Tron
mountain®, Ity sides are said to be covered with float-ore, and it has always been supposed to contain a large
deposit of magnetite. The locality was examined, however, by Professor St. John (of Topeka, Kansas) during the
summer of 1880, who reported (¢) that the hill contained only & narrow vein 2 to 3 feet in thickness, and the
quantity of ore was too small to be practically valuable. I am indebted to Mr. Springer for some specimens of this
ore, collected by Professor St. John. Sample No. 1175 consists of these specimens.

« In Report on’the Geology of Lieutenant Ives’ Colorado Eaploring Lxpedition (Washington, 18061).
b CGeological and Geographical Survey West of the 100th. Meridian, George M. Wheeler in eharge, Vol. 111, p. 510.
¢ So I was told by Mr. Springer, agent of the Maxwell Land Grant Company.
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A small vein of magnetite is also reported on Cimarron Cito ereek, but it is believed to be of no vailue. Carbonate

of iron and its weathered product exist, associated with the coal at many points on the grant; but whether ina

sufficiently thick seam to be of value I did not learn.

territory wherever coal has been found.
The samples of ore collected in New Mexico contained—

Metallic iron

l 1174, l 1178.
|

PRosphotuS . ccvee i ameieniaaenns
Phospliorus in 100 parts iron. ..

Per cent, | Per cent.
65. 60 BG. 80

0. 008 0, 051

0.012 0, 000

A similar ore ocenrs near Galisteo, and elsewhere in the

In the following table the deposits of ore which were not visited, and opposite which no authority is mentioned,

were reported to me in conversation, and no definite information in regard to them was obtainable.
probable, therefore, that the list contains some localities where workable bodies of ore do not exist.

It is mors than
Undoubtedly,

also, there are many deposits of considerable size, known to prospectors, of which I have no reports. 1 am indebted

to Mr. D. A, M. Froiseth, of Salt Lake Uity, for mueh information in regard to the iron ores of Utah.

contractions have been used in the column headed “ Awthority and general remarks?:.

<

Ives, Corps of Topographical Engineers, Washington, U. 8. A,, 1861

% Browne.”—Report of J. Ross Browne, on the Mineral respurces of the States and _['ar'mtomcs West of the Rocky
AMountains (Washington, 1868).

“ Blake”’— Report of a Geological Reconnaissance in California, by William P. Blake (New York, 1858).

¢ Whitney.”— Qeological Survey of Californie.
“Raymond.?—Statistios of Mines and Mining in the States and Lerritories Wegt of the Rocky Mountains, by

W. Raymond, U. 8. Commissioner of Mining Statistics.

Iron ores in Colorado.

The following

“Ives Report.”—Report upon the Colorado River of the West, explored in 1857 and 1858, hy Lieutenant . C.

J. D. Whitney, State Geologist, Vol. I (18()5)

dossiter

d
i 1f same
Locat d distance from € b Chaxnoter of d Probable geological | the
ocation and distance from the noaves o1 harnoter of ore and neso- | Probable geologlen [ . ara) venmaade
railrond or navigablo strenm. Owners o lessees. clated voclk. hnuaougof 01% nv.il'lubel . Anthmity imd general remurks.
of sam-
ple. .

Huerfano coundy: Graybaek guleh, 5 | Colorado Coal and | Ore: Magnotite (oxidized Carboniferous (Huy- | 1108 Ore has been taken from iwo openings,
miles from Placer alation; 4 milos from Tron Company. unear outerop), den), 1108 known as 1110 Adnsworth and the Stod.
Denver and Rio Grande railroad. Rock: Limestonu, ﬁ(l)g dard mines

Huerfano county: On plafng near Wale oo ioiirinmnarinnan, Ora: Cnrbomate and  de.) Oretaceous ......... 1112 | Nodules of partially weathered carbonato
senlurg. rivatives. 1113 of iron, derived from the coalseries by

croslon and degradation of tha inclosing
rook, are found in considerable gquanti-
ties on the surface of the plaing near tho

e coal senms.

Las A imas counfy: Conl mino near El | Colorado Conl and | Ore: Carbonate and do- | Cretaccous ......... 1111 | Seam of ore 8 inches thick,

Moro; on railroad, Tron Company. rivatives.
Teook: Shalennd saudstone.

Fremont cozmty On Pino ereck, nenr | Colorade Coal and | Ores Mapnetive (titanifor- | Archman ........... 1114
(unpe oreck, 22 miles from Cafion (nby Tron Company. ous). . to

miles from Cafion Gity snd Silver Rock: Granite, 1120
(,xtv Lraneh of Denver and Rie Grande .
railroad,

.S'u(/uaclu- sounly: Weslorn foot-hills of Jaaceiinmninniniians Ore: TAMONEEG ..o vonavian [oorcrarennansoeiioians 1121
tho Sangre de Cristo mountaing, b Iock: Limostone. o
miles sonth of aydon's Pass, 8 miles 1125
southeant of Villa Grove; 25 miles from
Gunnison extension of Denver and Rio
Greande rajlvoad.

Saguache county: On road between S }.oeoiaeeiinaionans Ore: Limonite(?) -.eeovann forvanne PO P Reported to ms by a toamster,

ganche and | ake City, nbout 20 miles

f wost of Saganche. .

Ghagfsecounty : In Arkansas hillg, 9 miles | Colorado Coal and | Ore: Magnetite......coooe binneiaiannianenn s 1176 | Three claims have been onfered under
from South Avlansas via Ute Pass; 0 Tron Company. Rock: Trachyto. and the following names: Calumet, Hecly,
niiles from raflroad. 1176x ;  Smithfield,

Chafee county : Near Garfiold and nesr |..occveerveeraninn wenel Ore; Magnotite and hema- [-ovomemiaiaiiiiiiinufarriians Teported to me in conversation. No de-
Cleorn, tite. velopments have been made, and extent

of deposita are not known.

Dark countyy: Wear JIAMIOM voca v canaee]s e o iaasnecannnsanninn; Ora: Magnobite . ooooeemmee fomemmniminanaenn: 1132 | Reported to mo by lotter. Sample of the

ore was mailed to me from the Holland
smelter ; locality was not visited.

Frark county : Near Buflalo park, 15 miles |.eeu.. [T PP Ore: TAMONIE(?) ~ovvivvns [omnansvnnnmnnnenaiinoceiins Teported tome in conversation, No dofi-
west of salt-works. nite information obtainable.

Lake county: Breece mine, noar Lead- fiaeeinvanseveraecaanns Ore: Specular hematite... | Mesozoic (Emmons).| 1126
ville; 24 miles from railroad, Rock: Porphyry, 1}38
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Location and distance from the nearest
railroad or navigable stream,

Owners or lessees,

Character of ore and asso-
elated rock.

Probablo geological
horizen of ore,

If gam-
pled,
tha
number|
of sam-
ple.

Aunthority and general romarks,

Jefferson county: ‘‘Jefferson County"
ron mines, near Morrison; 2 miles
from railroad,

Boulder county : Near Caribow; 20 miles
from railroad {at Boulder).

Boulder county : Near Marshall Conl mine,
5 miles south of Bounlder; on railroad.

Rowtt evuendy : In Conl mountain, on the
Whlito River divide, south of Yampa
pealk:

Ore:1 Magnetite in amphi

ole,
Rock: Amphibole schist,
granite, and gneias,

Ore: Mpgnetite...........
Roek: Granito.

Ore: Carbonate and de.
rivativos,
Roek: Shale nnd sandstono.

Ore: Carbonate and de-
rivatives.

Archaeean

Avrchean(?)

Cretaceous «.ove....

Cretaceons ....... .

1107

1106
and
1106

1104

b

Sec note to 1112 and 1113,

Geological Explorations Fortieth Iarallel,
Vol 11, p, 270, G-inch seam.

Spucimens of specular ore hnve been found in Plum and Elk creeksy Chieyenno

3 kuown to exist in the vieinity.

Tron ores in Wyoming.

mountain (near Colorado Springs), and on Pike's Peals, but no mass of het aro

If sam-
L 1 distance from {} ¢l £ oro and Probable goologieal | “the'
ocation and distance from the nearest “hracter of ore and asso- robable geologien ho . . e
railvond or navigablo strenm, Owner or lesseos. cinted rock. Tiorizon of oro, n}unbur Authority and genoral remarks,
of aam-
ple.
In the Laramio hills, 40 wiles northwest {........ faaebmaaesanns Ore: Titoniferons magne- | Avehoan vuveveennn. caseve.| Qeologleal Buplovation Fortieth Parallel,
of Cheyennae; 20 miles from Loramio tite and ilmenite. Yol, L1, pp. 15 and 16,
City, on Union Pacifie railroad. Rock: Granite, , o
Tywo and one-half miles from Rawlins | Messrs,  Shaw & ! Ore; Tlematito .........-..| Lower Palrozoic...| 1133 G"{’ngf“l’%l J?-lﬁl;'l”“t”m Furtieth Parallel,
ﬂtultiou ]. 2% miles from Unton Dacifie Ifviend, Rock: Sandstone. 111{1(11 AL p 1B
Tailroad, 3¢

Noar Evanston conl-mines: on railroad ..
Along Bitter creck, near Leueite hills ...
Two miles west of Salt wells, at the Van.

dyke (conl) mines,

Ora: Carbonateand deriv-
ntives,

Rock: Shales and saud-
stono.

Ore: Carbonite and deriv-
atives,

Rook: Shales and sand-
stone.

Ore: Carbonate and deriv-
atives,

Rock: Shales and sand-
stono.

Cretnoeous comwes...
Crotaceous eeenne..

Cretaceons .ooeene.,

Oro in thin layers and in nodules, ag in
Colorado,  OFf no commereinl valuo,

da

Geologioal Baploration Fortieth Iavallel, ,
Vol. 1L, p. 233, Fragments ol concre-
tionary brown hematite.

Geological Raploration Forticth Parallel,
Vol. I, p. 23 TFonr fook of coal is
overlaid by o rod iron-stained sandstono
containing thin beds of limonite.

Iron ores in Dalota.

Slm goams of speeular ore wero found by Newton in the Archman slates of the Black Ills, nud nodular pieces of oarhonate were observed associnied with the
Cretaceons conls, but no workable deposits of ore in the territory have been reported.

Iron ores in Utah.

¢

Location and distance from the nenrest
railroad or navigable stream,

Owneors or lessees.

Character of ore aud asso-
ciated rock.

Prohablo geelogical
horizon of ore.

If pam-
pled,
tix

number

of snm-.
ple.

Aunthority and goneral remarks.

Iron eounty: Mear Iron City and Irven
Springs, in Ts. 85,86, 37 8., s, 12, 13, 14
W., 7o 20 1nilea west from Cedar City;
40 wiles from railvoad (at Milford),

Beaver county : Tnihe Wah Wah mount.
ains, 20 to 25 miles 81V, of Frisco,
about T, 80 N, R, 15 W.]; 22 miles
rom railroad (at Frisco),

Beauer county: On weat slope of Frisco
mountains, 6 miles from tha town of
Frisco, about T. 27 S., R. 18 W.

Bearer county: Star distriet; - Vnloan
mine, in southern part of distrvict, 7
miles soushwest of Milford, about T,
278, R 13 W.

Beguer county: YLake Superior mine, in
northern part of district, about7 miles
from Milford. about T. 28 S,, R. 11 or 12
W.; 8 xmles f1om railroad.

Thomas Taylor

cansensenuny remmeemeas

Torgie Brothers (of
TFriaco),

Ore: ]\Ingnetitu and ''he-
matite ", :

Roek: Trachyte, granite,
and limoestone.

Ore: ‘Iemntito and mag-
netite, .
Rock: Granite (7).

Ore: *Hematite".oovooun.

Ore: Limonite .oevevvnne.s

Ore: Magnetite...........
Iu’qtég: Quatziteand gran-
1te,

Lowoer Silurian (%)
(Newberry).

secunsmumrranenns e

1141
to
1164

1185

1137

1140

Somo of the oro was amelted in Tron City
between 1860 and 1875,

Reported to moe at Trlsco. Bowen'samine
(snmple No, 1135) inon theenst slopo f
of the Wali Wah mountaine, 22 miles
from Frisco, and was opencd in tho fall
of 1880, nud semo oro (hematite) was

shi}mcd to the Frisco smelters for flux,

A littlo ore hag also becn sent [rom

Mooney'smine, 6 milea west of thoabove

and on the ridge of the monntains, Lhe

localitios woro not visitod.

TReported to mo nt Frisco, Explomtions
wére hegun hore in November, 1880, in
search of n good flux fer the smelters.

Sample colleoted at Frisco smelter. Ovo
is reported to contain silver,

Explorations made and claim entored fur
copper ore. A little iron oro has Leen
teamed 1o the Prisco smelters,
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Location and distunce from the nearest
railroad or navigablo stream.

Owners or lesseos.

Character of ore and asso-
cinted rock.

Trobable geological
horizon of ore.

Tfsam-
pled,
the
number,

of
saplo.

Authority and genoral remarks,

Beaver counly: Rogky disiriot; the Fris-
co Miping and Smolting Company’s
ming, 4 miles from Milford [abous T,
27 5, R, 11 W.]; 1 mile fromailroad.

Beaver county : Dradshaw distriet; Cave
b wmine, 7 miles southeast of Milford,
{about I,-20 8., ic. 9 (or 10) W.].

Sevier county : In Castlo valley, about T,
228, R.0 B,

Juab counly: On wost slopo of divide
between cast and west Tintio valleys,
inT 1L 8, R.BW,

Utah county : Bast Tintic distriet; 16 to
24 miles west of Sautaquin_ station, in
divide between Goshen and Bast Tin-
tic valley, in T, 10 8,, Rs. 2and 3 W.;
16 to 24 miles,

Uitah eounly : Cedar Valley district; about
¢ !5miles weshof Lehistation, in'l'. 4

3., R, 2(ox8) W.; 15 miles from railvoad.

Tovele county : Columbia distvict; about
T. 08, R 6f{or7) W,

Tooele county: Westi of tho above, in T\
05, R.OW.

Tooele county : Stockton or Rush Valley |.

diatrict; in T, 4 8, R, 4 West; about
$ miles from railrond.,

Fooele county » On the enat slope of the

. Onngui mountaing, near Grantville, in

S, 2or B) 8., R 6 (or T) W about 15
miles from railroad,

Tovele county : Skulldistrict; on thoe west
gide of Sknll valley, near the Onaqui
mountaing, ¥ miles east of Hooper's

ranch ; about201miles by noarest road,
over the Onagul mountains,

Salt Lake counly:; Adoms district; in

City Creck cafion, 10 miles from Salt
Lake Civy, in L. LN, R. 2 I,

Salt Lake county: Antelope distriet; on |.

Antolope or Church island, about 18
miles northwest of Salt Lako City, in
1.2 (or 3 N.), B3 W,

Salt Lake county : Cottonwoud district;
in Flaggtadt mine (1 2 8, R.2 ]

Morgan county ; Mill Creek district; 10
miles gonth of Weber station, on Union
YPaciflo railrend), and 21 miles from Salt
Lale City [T, 3N, R.2 W.],

Weber county 3 In Ogiden cafion, 2§ miley
. l\u;rth from Ogden City [. 6N, R. 1

Weber county: In Cold Creek eafion, 7
miles north from Ogden City, s Og-
den cafion [T4 O N, I 1 E.).

Weber county : In Strong’s caiion, 8 miles
Trom Ogden City, neartop ol'mountaing
overlooking Salt lake.

Weber county ; 3 milos engt of Wuntsville,
and Li milesenst of Qgden City, vin Og-
den eafion [T 6 N, R 2, B.]. .

Doz Elder county : On Willard mouninin,
23 miles from Willnrd station, on Utah
and Novthern railroad (T. 8 N, R, 1
W.J; about 3% miles by voad.

HBox Elder county: In_ Willow croek

©eabon, 3 miles fvom Willard station; 3
nuilea from rvailroad.

Frisco Mining and
Smelting Company.

TFrisco Mining and
Smelting Company.

Norway Ivon Min-
ingand Manufact-
uring Company.

Ore: Magnotite ..-..... e
Rock: Quartzite and gran-
ite.

Ore; Limonite.ceasveeens

Roek; Limestone and por-
phyry (),

cancmman [ T

Qre: Teomatite ... .o
Rock: Quartz,

Ore: Hematite,oooe e a.
Roek : oartzite and slote.

Ore: Spocular

Ore: Temabito ......veeea.

Ore: Homatite {limonite}?
Roek + Limestone,

Ore; Limonite,.eeee vonans .

Ore: Speculal «ooaavavrnns

vineanmenvoanammnenn.

Archman? Cambri.
an?

Devoniant.y.,

Cambrianf..........

Cambrian?..........

Silurian?....ceeen-.

1139

1188

1155
1160

1161

162

1163

Searching for copparore is the chief work
of the camp, but several hundred tons
of iron ore have Leen mined and teamed
to Frisco.

Ore carries about $20 worth of silver and
gold-to the ton. It is not, therefore,
commercially gpoaking, an ore of iron,
It is nsed for inx at Frisco, where sam-
ple was taken. The locality was not
visited.

Ore is reported 1o occur neav the coal, and
is probayly, therefore, an altered car-
bonato of Cretaceous age,

Reported to mo at Tintic,

Mining operations have been carried on
liere for two or three yeara. Ove usod
for flux; chiefly at Sandy.

Marked “Iron mountain® on Froiseth's
Map of Utah (1878).

A low.grade silver ore; has been used
for flux. Mine Is now idle.

Oro is reported to contain gold.

The Cambrian platean cxtends ‘‘across

Logan, Blacksmiths, and Mudily cafions,
as far south as Ogden river, occupying a
Delt 6 to 8 miles in widtl.””  *The pros-
enco of iron in considerablo amounts
would appear ¢n bo highty chiaractoristic
. of the Cambrian formation. Tt ocenrs
disseminated through the rock in thin
scams or cracks, and in small coneretion-
ary wasses, usually, however, decom.
posed into yellow ochrcons earths In
thestream-beds of the North forl of the
Muddy, and on the lower slopes of the
ridges, were found fragmoents and
rounded pebbles of apecular iron; also,
" in the Cambrian guartzite on Mill erecls,
which runs to Morgan valley, similar
fragments wers found. Itisnotim-

probable that future explovations may
discover iron masses of considerable
economic importance,” (Geological 1x-
- ploration Lortieth Pavallel, Vol. 11, pp.
41% andd 413,)

| About 7,000 tous.of ore have heen taken
out from this mine.

A pocket of hematite in limestone wag
discoversd some five or six yearangoand
worked out. The ore was shipped to
Sandy for flux.
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TIron ores in Utah—Continued.

a
I{aam-
Loeation and distanco from ¢l b ' Character of oro and Probablo goological | “the
ocation and distance from the neares y haracter of ore and asso- | Probable goological | the . .
’ ruilread or navigable stream. Owners or lessece, cinted rock. . horlzonofove, {number Authority and genoral remarks,
‘ . ©
aamyple.

Box Elder county: InthoIdaho and other
mines, opposite 1he civy of Corinne; 2
miles from the Ttal tnd Northern
railrond.

Caché county: Mineral Doint diatrict;

about 75 miles novth of Salt Lake City
{T. 10 N, R. 2 and-8 2],

feenassueanseanay

NoTE.~—Also traces of iron ore have been found in Melville, Logan, and Dry Lake mining districta, all in Caché county.

Iron Ores in Nevada.

Furekw county.—~In Palisndo oafion, 3 miles west of Palisadoe station. Magnotito in trachyte Geological Explorations 40th Parallel, Vol. IT, p. b85, 580.

Lander county.—About 15 miles south of Battle mountain s small vein of magnetic (3) ore is reported.

White Pine county.—~In Robinson mining distriot deposits of “ hematite’ and magnetite are said fo exist near road between Plocho and Eureka.

Jrumboldt county —In Jackson mountains, 40 miles northwest of Iumboldt station, Magnetic ore (see sample No. 1104),

Churehill county.~—Near White Plains gpooular hematite is reported,

Tn the Mincralogienl tubles, in Vol, ILL, U. S, Geograplitcal Surveys West 100tk Meridion, Lisutensunt George M, Wheeler in echarge, p. 654, tho occurrence of €
bowalite and limonite nt *‘Lone mountain®, of menaceanite (titaniferous oxide of iren) at Carlin, Eurelka, Morey, Belmont, and of magnetito at Iron springs,

Whoeeler's peak, and Railvoad distriet is

nofoed,

“Tho surveyors omployed by the Contral Pacifio Railroad Company report the discovery of extensive Leds of magnetic iron ore within o short distaneo of the
lino of tho road, near Crystal Springs; also at Noilsbury, within o mile of tho road, and at Long valloy. There are many other distriets in Nevada which contain
iron ore. ‘Thero is n sories of rogular veing of specular ore from 8 to 29 feet thick, noar the Bast fork of Wallter's river, in Esmerakla county.”'—2fineral Resources of
States and Territories West of Rocky Mountains. By J.Ross Browne, 1808, p. 225,

Iron Ores in California (Hxclusive of Chromic Ores).

Teeation and diatance from tho neavost
railvond or navigablo stream,

Ownors or lessees,

Character of ore and nsso-
ciated roelk.

Troballe geological
liorizon of ore.

11‘1&;;\%11-
ol
pthn'

sample.

number|
of

Authority and gencral remarks.

d

San Diego county: Purplo hills, near the
Colovado river,

San Diego county: Nuear San Diego.....

San Diego eounty: On ranch helonging
to Sistors of Charity, 16 wiles from
city of Los Angolos.

~ Lox Angelos county ; "Willinmson's pass ..

San Dernardino county: In tho Const
Tango,

Kern county: Tn the Cofinds do las
TUvag, in tho Slerra do Rafael mount-
aing, near Fort Tejon.

Kern (or Los Angeles) county: Ou shore
of Inko Casteca, southwest of fort Tejon,

Santa Barbara county : Inthe SantaIlez
valley.

Senta Cruz county: Yo thoe copat range
near the sea, o fow miles north of town
of Santa Cruz,

snsamsensrrananasene

»

Ore: Specular and mag-
notite,
Rock: Clay slato.

Rock: Limestone,

Ore: Magnetlte.
Rock : Limestone,

Ore: Spoonlar........ venes

Ore: Specular..oouseennns

Ore: Magnetito ........au,

Ore: Magnetitoweesaea..

cmmeaamiraarmaan amanan

cruekacrapmrcnanpnanan

.| Brown, p. 224,

Noewberry, in Ives' Report, p. 21,

Newborry in Ives' Report, i 151,

“The ove presents isel fon
the surfaco fornearly nnile inastrton
averaging 16 feot thaelk, inclosed in hard
moetamorphosed cloy slato.”

Blake, p. 280, 'Lago rolled wmnsges of
magnetito woere picked np in thoe bed of
ono of the streams entering tho valloy
of Willinmson's pass, on tho cast side.
The ore 18 very pure and crystallive,
and is assoelntod with Lhornblendo, ein-
namou-colored garnets, uud chlorite. It
wobnbly existy in e considerablovein

etween the pass and the Cajon.”

Brown, p. 222

PN

Blako, p. 280, ' Magnetic ivon ore occurs
inavoinnbont § feet thick in a lowridge
of whity crystallinolimestone, in thoval.
ley of tho poss known as the Cafindn do
lon Uvaa,  This ridgeisncartheighest
pointofthepass, amdthedobrisof theore
rolls down close tothe trail. Thovein or
bed of o1e is nearly vertieal, its trend is
nenrly cagt and west, and the outerop s
tuaceabla for about §0 feet. The ore is
mnel mixed with earbonate of lime, but
no otber minerals of agsocintion wore ob-
gorved. It is compaet, but not erystal-
line, When brelen, it shows s brifliang
fracture, with a granular surfaco, and
does not cleave with bhroad, flat faces, os
in the massive oros of Now York and £
New Jersey."

Whitney, pp. 194, “ Soveral miles down
the valley, senthwest of the summit
of tha pass of the Cafada de las Uves,
the limestone belt is in places accom-
panied by a belt of ferruginous meta-
morphie rock containing magnetic oxido
of iron, aud a similar rock wns scen
associnfed with the limesiono of the
Son Emidio Coilon,”” TReferred to alse
on p. 189,

Blake, p. 210, Thero s a voin of lron ore
intercalnted in one of the limestona
ridges bordering tho lake.

Brown, p. 224.

Brown, p. 222,
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TIron Ores in California (Hxclusive of Chromie Ores)~Continued.

Ifsam-
Locati il dist; f Y 1 Ct ter of i} Probabl logienl Dtlﬁd'
ocation and distance from the nearest : N iaracter of ore and asso. robable geclogien’ o " . ;
railroad or navigable stream. Ownefs or lessoes. ciated rock, horizon of ore. numt})er Authority and general remmks.
. [
sample.

Merced county: Near Burns creek, a trib- {.......... e ermnaees Ore: Timonite coemerereans|sensnasncnaececnsnsans <vsvaa-.| Blake, p, 14, Blake reports this vein of

utary of the San Joaquin river, Tack: Quartz. ferruginons quartz to he 25 feet thick,
From bhis description it probably is too
gilicious to make an aro of iron.

Calawveras county: Wear Murphy's..... I vedrmsaeicinian Ore: Hematite ............| Mesozoio ...c..v... PO, Whitnoey, p. 269, *Near the line of con-

Rock: Limestone and slate, tact between the limestone and slates

b are quite extensive deposits of homatite

, iron ore, which have not been opencd or
worked at all, and whosoe exact oxtont
cannot therefore be known, "Were fuel
abundant and Inbor cheap, this deposit
might become of importanco,”

Calaveras county: Five miles from Cala- [..1.._... R P PR PR Ceremeraieaa e -<-eves.| Raymond, 1870, p. 20, * Thoe discovery of
verns, oxtensive irontore deposits 5 miles from

Calaveras is reported.”
Admador cownty : Wear Tone City......... cvenvervmaeeeeneneane.d Orer Hematite (), limon. | Tertiary () ....... PN P, Whitney, p. 270. ‘*This megber of the
ito (%), formation contains so ¥l iron in
Rock: Sandstone. places aa to become o tolernble ore; in
other localities it forms 6 guarizose
brecein, comonted by brown oxide of

' jron.”
¢ Eldorado_county: Near Voleanoville, |....... [ e vesvevn.| Blako, p, 2680, ““Large masses of magnetio
an the Middle fork of the Amarican iron orae ccour in w slli;ht. raving among
yiver, boulders of quartz and othor rocks, noar
the great vein of auriferous quartz at
Voleanoeville, Thelr source .is not
known, but it is probably in the vicin-
ity. It must form a thick bed, judging
{rom the size and number of the trans-
ported masses.”

Plaeer county : Fonr miles from Clipper | CaliforniaTron Com.| Ore: Magnstiteandlimon- | Mesozoie -ooo.on ..., 1170 | Tho pionecr Dblast-furnace of California
Gap station, on Central Pacifie rsil- pany, ite. 1171 haa just been completed to smelt those
roadl. Rock; Limestone, slate, 172 ores, '

and diorite (1),

Sierra. and Plumeg counties: Tn Gold | Sierrn Trom  Com. | Qre; Magnetite........... MeBozoie ooiiinnnn)s carenns Baron von Richthofen, Clarence King, H,
valloy, noar Downicville ; 47 miles from Pany. . ] Rock: Limestoneand slate, D. Hague, quoted by Raymond, 1873, p.
Truckee, on Central Pacific railroad, 91, and 1874, p. 44 Richthoten estima-

ted the different deposits to contain
1,400,000 tong of ore.
qd Buite county: Noar Chapparal Dill, {.eevsiiviaevinnnnnnn, Ore: Magnetite........... ) PR Brown, p. 224,
nearthe Grizzly ereck, & tributavy Rock: Slato and granite,
to Butta ereek, 46 miles miles from
Oravillo on the Susanville road.

Nape county: 3milesfrom Seint elena;; Edson Adams....... Ore: Hemntite -..... veres-t Mosozoie ().i.vaeaan 1173
3% miles from railrend. Rock: Jasper sohist. '

Shaste coundy : Near the head of Spring |veeves veaenanin.. ve..} Ore: Homatite...... vrnes. Mesozoic . ..... [N ... Whitney, p. 322, *Nenrthe hend of Spring
oreek, north of Shasta City. Rock: Slato, creck largo bodies of hematite iron ore

occur {in the metamorphic slates], pure
and of good quality, of whigh numerous
boulders havo been wnshed down the
cafton.  Under favorable elrenmstances
4 as tofuel and labor, these deposits would
De very valuable, Tho quantity and
quality of the ore seem to bo all that
' could be desired.”
Shasta county : Potter's iron mine, 2 miles feauenvinaiiiin remae cermneenrane tacsnreanesncnerfiasneranannsrannserensfrenseaas GAlifornin State Mineralogical Museum.
northeast of Upited States salmon
fishery on the MeClond viver.

Specimens of flont magnetito have beon sent to the Stato Mineralogical Museum from Sutfer river, Amador county, near Tres Pinos, San Benito county, and
from points in Butte and Yuba counties, Iemntite is reported in the Xelsoy tunnel, 14 miles from southeast of Crescent City, Del Norte county, Magnetic sand is
known to exist at many points along the coast in large qnantities,

Qhromio iron ove tn California.

’

Chromie iron ore has been found in pockets in serpentine rocks, of Mesozole (Lower Cretaceous or Jnrassic) age, at different loenlitios along the Coast range
and enst of it. The body of ere oceurring at any one point is nsually small, so that & “mine " is soon exhausted, The following list of localities, which is donbtless
vory inaompleto, is taken obiefly from the lalels of specimens in the State Mineralogical Mnseum, San Francisco:

Sen Luis Obispo county.—Near the city of San Luis Obispo a large amount of ore has been mined from numerous openings; also near San Juan.

Fresno county.—Tive deposits, within 20 miles of Fresno city.

Monterey county.—* Extensive beds of massive chromie iron ore are said to exist in the mountains of Monterey county " (Blake, p. 303), near Monterey.
' Chromis iron may, however, bo discovered sufficiently near to a place of shipment to become of valne in time.” ’

Santo Olara county.—TFive miles epst of San José, and near Los Gatos,

Algmeda eounty.—~Tast of Saun Antonio * considerable magses of chromic iron ore oceur in this position, one of which was formerly worked to some extent.”

{Whitney, p. 10.)

Sonoma county.—Near Cloverdale; nenr Litton Springs; near Healdsburg,
Del Norte county.—Near Creseent City (probably the largest deposit of ehromic iron ore thus far discovered in the state).

Caleveras county.—" On the south side of San Diego gulch, Calaveras connty, on the crest of
(Brown, p. 225.)

isolated mass of this ore that will weigh
Amador county.—Near Jackson,

thousands of tons.”

Sacramenio county,—Scven miles enst of Folsom,
El Dorado county,~Northwest of Shingle Springs.

(Whitney, p. 114.)

the highest hill, oppesite the Noble copper mine, there is an
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Iron oves in Oregon. a
[ If ‘sn{n-
it
d distance from the nearest Character of ore and agso- \ Probablo geologioal tho 3 . ;
Locﬂ?gﬁr%?u(d orsnlzx.x;igmr))e stream, Owners or lessces, cinted rock, horizon of or% mtt_mber Authority and genoral romarks.
of sam-
i ple,
Josephine county ; On Althouso creek, 4 [c.evveivecevoiaiinnnas Ore: Magnothi® .oaveesrnederenieevinieenncndlicanes
‘miles north of California stato line, in
(nbout) 1. 40 8., R. 7 W.
Coas county : To (abont) T 27 8., B 10 |oenviiiuencnimevanneasl, Ore: Magnotite.....ccocnvfoennensas R P
WL, near Coaledo. ,
darion coﬁm!y On Butte creek, in Tw 8 {ooviaeiiaioiianianan, Oré(‘si-“'l‘itnniforons TORENG [unsusrvanvnncnn saomastransnees b
5, ROl .
Clackamas couniy "\Tm th of Clackamas |oeeeeevrnvntcanasanns Ore: Tlont HmOnito. . cvees levanernncnnsrresarsanrionnsenas
rivor, in T4 8, R 5 B
Olaekamas county: 23 miles from quap;o Oswegn Iron Com- | Ore: BOMOTE neeseanance v fooamecnemsrssanioasnas 1165 | Bed of Log-ere interealated botween two
furnace, in T, 2 8., R, 1L B. Prossir 1mu§r. Rock: Basalt. 1167 basaltic flows.
mine. Railroad to mirm
Olackamas county: Ialf mile {rom QOs. | M, Patton ......... Ora: 30800 .«venevroneecfue ireimenm et 1168
wogo furmaee, in L, 25, R.1 B, Pat-
ton mine.
Mulmomah county: Wear Rooster roek, [ .oiviiierinannnnan Ore: Magnetite (). coemae [veucrrrnmnmaiioninnatlincans
in T L R.B I
Golumbm cmmu 8 miles novthwest of [...o.oeciiiiioiaen, Ore: Bog-ore(f) coevvniens fonerveieadacmmanniocas]oranes .
Saint Helen's, in 1, 5 N, R 1'W,
Olatsop cozmh/ 15 mileg south of As- | .oiieaienrivneanns Ore: Bog-0re (1) «evvvunns fomennreamumenrianeeaioaninn, ¢
torig, in T, 6 N, R, 9 W,
Clatsap cmmﬂ/ Gmxhn south of Astorin, [ ...cociiieiveaiiannn, Cres Bogore (1) veeeeeivns Jeomanreacacoreiinananiliciae
in L TN, 0 W, l
Iron oves in Washington Tervitory.
} I sam-
¢l from 11 ! Charaoter of 1 Probable geologient T
Lovation and distanco from thoe nearest o e Character of oro and asso- robnbla geologion! e horif ral remarks.
w railroad or navigablo stream, Ownera or lessces. | sinted vock, horiz mf;of ora, numfh or Authority and genernl remnrks
of
! samplo,
Thuwrston county : ‘Souﬂ\wcab()f()lympin, ...................... l Ores BOZOTE vmesnnvmuare |eansninan ! P d
in {pbout) T, 17 N, R. 2 W,
Jeffersoncounty: Southwostof PortLads {..coevaniaan, PR, Ore: BOG-OYO «ovvrneennece oasinianrne P
tow, on tho head of Dt\.\mp bay, in .
(about) T, 28N, R. 1
Jefferson county: Chimlcum LY A S T, Ore: BQEAOTG veeenevnnnss . teveeareancsvenenaens| 1108 | Used in farnace at Irondalo.

wiles from Irondale, in (about) T 20
N, R, L W.

Clallam eounty: In Gray's marsh, near
Squi= bay, m (about) 1. 0 N., R, 8 W,

King counfy: In 1]\0 Sno ualmie pass,
in"(nbout) T. 22 N,, ({

Snohomish counly: On thc Skvkomlah
river, in (about) I, 27 N, R. 8 Ii.

Snohomish county: Neay town ei‘ %.who
migh, in (ubout) . 28 N.,

Whateom county: On Nnokanhk river,
in {about} T, 80 N,,R.2 1§,

Wlateom county: On Birch point, near
Bircla bay, n (ahout) T. 40 R 1w,

San Jugn county: On cast sxde Cvpress
island, 200 yards from DBollingham
atr mta, in (about) T.36 N., R.1 1.

San Juan count / On Topez island, in
{about) T.85 N, R.2 W.

San Jwan county: Snn Juan, in (about)
.85 N, B

w3 W,

Ore: Magnetito ...vevmnens
Ore: BOGOT0ecnsvaccnunes
Ore: BOG-OTOnescceanress .

Ore; Bog-ore(N..cevvunenn

Ore; Magnetite..... [

Ore: Hematito...oveunenn.
Toek: Jaspory quarts,

Ore: Magnotite...........

Ore: BOLOTD..ovnvnnaeeen. .

Ore: Bog-oro {(Heene.s [

Seo nnalysis of ore in text.

Iron ores in Arizona.

Profersor Newberry found speoulm; ore in Monument and Mojdve cafons, and hematite in the Diamond River eafion, nlsa near the Coloradoviver.— Gealogical f
Report of Colorado Faploring Bxpedition, Tioutenant J. C. Tves in charge (1857-'58).
Tn the mincralogical tables of Vol. IIT of the Goeelogical Surveys west of the 100th meridian, Licutenant George M. Wheeler in charge, montion is made of (o'
oconrrence of hematite on the Rio Francisco; of limonite on Rocker croek, a tributary to the Colorado river in the northern part of the territory; and near tho town
of Dos Cabezas (in the southeastern portion of the territory), and of ‘titaniforons magnetite in the Dragoon mountaina (sonthenst of Tueson); magnetite nlao ocours

near Dog Cahezas,

Iron ores in New Mexico.

‘“Howatite has been found in the Burro mountains, near Silver City, and in the Placer mountains; Mmonite exists in the Madelinn and Nacimiento

monntaina.” (Whecler, Vol. III, p. 65.)

Magnetite occurs in the Los Cimarron mountaing, 22 milea sonth of Santa Fé (snmple No. 1174), in the Placer and Los Doos meuntaing, on the Maxwell lanp
grant near Blizabethtown (Colfax county), and.near the Cimarron cito (sample No. 1175), and in the mountains near Santa Fé.  Carbonate and limonito (torived from
it is found in the coal series near Galisteo (San Miguel county), and in the Raton mountains in Colfax connty, near the Colorado State line,
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