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CueYENNE, Wyo., January, 1890.
Str—In accordance with the Statutes of Wyoming, I have
the honor to transmit herewith a report of the results of the ex.
aminations and observations made by me upon the Economic
Geology and Mineral Resources of this Territory during the past
two years.
Very Respectfully, Your Obedient Servant,
LOUIS D. RICKETTS,
Territorial Geologist.

L4 - -
To His Excellency, Francis E. Warren, Governor of Wyoming.

INTRODUCTORY.

The writer of this report devoted the larger portion of the
summer and fall of 1888 to visiting many widely separated local-
ities in Wyoming, and making hasty reconnaissance of the
ground to discover their respective mineral resources and prob-
able merits. With team and wagon, sections of Carbon, Albany,
Laramie, Fremont, Johnson and Crook counties were traversed.
During the past season, portions of the same country were re-
visited, and more carefully viewed, and some of the Territory in
the vicinity of the Union Pacific Railway was examined, es-
pecially the coal seams near the various mines. In all, between
5,000 and 6,000 miles were traveled overland, and a great dis-
tance by railway. In this work attention was chiefly given to
coal and iron deposits, which are among the most important re-
sources of the Terrritory, and are the priucipal subjects of this
report. The petroleum fields were quite fully treated two years
ago, and those interested in this product have copies of that re-
port.  Accordingly, the chapter on petrolenm only embraces
notes upon recent development, together with a description of
localitics not hitherto officially given attention. Little has been
done with soda recently, and no new information has been
gathered during the past two years. As it is of considerable’
prospective value, and is attracting more attention than former-
ly, a synopsis of the chapter in the last report has been inserted
in this, embracing a classification of the deposits, analyses and
other information.

Much time has been spent in collecting data for the prepar-
ation of a geological map of Wyoming. A large part of Carbon
county and portions of Laramie, Albany, Fremont, Crook and
Johnson counties have been examined and notes made by refer-
ence to Government corners, sufficient for a map of these areas.
This undertaking is very important, as all geological maps pab-
lished, excepting those of the survey of the fortieth parallel,
have no claim to accuracy. All of this research .is lost to this
report, but will be banded down in office records and will be
availabie in the future.

As the population of the Plains east to the Missouri River is
rapidly increasing, and as freight rates upon railways are being
reduced, mineral resources hitherto considered unimportant are
now attracting attention. Among these are building stones, mar-
ble, fire clays, pottery clays, gypsum, and low grade ores of various
kinds. Only casnal mention of a few of these deposits can be
made here. Inthe near future they should be investigated care-
fuily, and tested to determine their values and the uses to which
they are adapted. The undertaking is an arduous one, but will
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be well worth the labor, as it will be found that the bulky min-
eral products, including fuels, will become the great factors of
prosperity to Wyoming. Their winning from the earth will not
only in itself continue to prove profitable, but they will indirect-
ly enrich the agricultural sections by providing a home market
for farm products. The districts containing gold, silver and
other metals should also be examined.

The importance of bringing the newest information regard-
ing our mineral resources before the public authoritatively, can
ouly be properly appreciated by one who receives many letters
.asking for such data. It is respectfully recommended “that ar-
rangements be made by which the Geologist may publish bul-
letins upon special mineral deposits from time to time during
the adjournment ot the Legislature. Bulletins should be brief
and the information contained in them should be included in the
regular biennial report.

The plates inserted at the end of this report, illustrating the
occurrence of coal in the seams, were drawn by Mr. H. Von We-
dell.  Construction of several other plates, illustrating the occur-
ence of Hartville iron ores and other deposits, was rendered im-
possible by the sudden and lamentable death of Mr. Von Wedell.

The writer wishes to acknowledge his appreciation of the
kindness and courtesy universally shown him by citizens in all
parts of the Territory. He wishes to especially acknowledge
the valuable information and assistance received from Messrs,
" Newell Beeman, A, E. Bradbury, and Mr. Ramsey of Almy;
Messrs. Thos. Middleton, George L. Black, P. J, Quealey, Marlk
Hopkins, and John Ludvigson, of Rock Springs; Chas. E. Bly-
denburgh, E. M. and Malachi Dillon, of Rawlins; Messrs. L. RR.
Meyer and George Haywood, of Carbon; Hon. S. W. Downey,
of Laramie; John 8. Harper, of Sundance; Hon. George T. Beck,
ot Beckton; Hon. Mike Murphy, of Dailas, and many others.

CHAPTER' 1.
THE DEVELOPED AND UNDEVELOPED Coarn LaNDs oF WryoMiNg,
SectIoN I.—INTRODUCTORY.

The well developed and regularly shipping coal mines of
Wyoming are all upon the line of the Union Pacific Railway.

The situation of these mines and their connection by rail-
roads of easy grades, as compared with many of the Colorado
lines, enables them not only to supply the large market west and
east along the main line ot the Union Pacific, but allows them
to send eoal into Eastern Colorado, Southern Nebraska and North-
ern Kansas.  For this reason there is room for a large expansion
ot their trade; but, with the exception of a portion of Montana,
they can never have a natural market jn the district between the
95th and 115th meridians, and north of the 42nd parallel, unless
the region to the north of the railway limits fails to supply good
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coal. The demand for a cheap fuel in this region is constantly
increasing and has finally become so imperative that it will war-
rant a large outlay of capital. With the extension of railroads
to the northwest from the east, and the consequent settlement of
the country, fuel was brought from the eastern mines with which
the lines connected. It is only now that they have advanced so
far westward that the opening of new and large coal mines has
become a matter of necessity. ~Although the available coal fields
of the northwest are not well known or developed, yet the large
amount of preliminary exploration already made has tended to
show that coal adapted to the demands of commerce must be
largely supplied by Wyoming. NI )

The progress made in the coal mining industry in recent
years is very great. Despite the fact that the output for the cal-
ender year 1889 is not much in excess of that for the preceding
vear, there has been a pressing demand for the coal, and the pro-
duction would have been much greater but No. { mine of Almy
was unexpectedly abandoned in November, 1889, and the Union
Pacific coal department had no other mine in operation there and
was practically torced to cease shipping from that place until the
new mine (No. 7) was opened and equipped for a large output.
No. 6 mine of Carbon has also been closed during a greater por-
tion of the year and No. 2 mine alone has been producing, so
that the output at this town has been greatly curtailed during
1889. From these causes the decrease in output of the Union
Pacific mines at Almy and Carbon has been over 200,000 tons.
The deficiency has largely been made up vy the increased ship-
ments from Rock Springs.

The production of coal during the past four years has been:

Year. Short tons.
AR G ot i T i amnl e v M donk e s 829,355%*
AR o tre i en s e s 2 i e e 1,170.818*
L T et O T Wy i 1,409,506
IER9 el Ly e il o M 0 NG 2 1,412,958

The advancement of this industry is more forcibly shown
by the number of mines that have recently been opened. I
January, 1888, there were 12 mines shipping coal by rail. Since
that time, in November, 1588, one of these was abandoned, as
already stated. On the other hand, 12 new mines have been
opened and prepared for shipment by rail daring the same period.
Consequ_ently, while there were but 11 shipping mines in Jan-
uary, 1888, there are just double that number in operation to-day.
Most of the new mines have by no means reached the capacity
proposed for them, or that their hoisting works admit. Few of
them have made shipments yat. Some of them have been o ened
along other roads than the Union Pacific and have a different
market. Tn view of these facts it seems certain that a still more
marked increase in production may be looked for in the next few

“Mineral Resources of the United States, calendar year 1887,
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years. The table inserted opposite page 12 shows themines now
shipping coal by rail and their actual or proposed capacity, to-
gether with other information.

The coal lands developed by these mines form a very small
portion of the total coal area of Wyoming. Coal, in its broadest
sense, is very widespread in its occurrence; it not only appears
in many separate fields, but these fields are asually of very great
extent. In the aggregate, the surface actually underlaid by coal
bearing strata cannot fall short of 30,000 square miles. But
some of this immense area lies so far beneath the surface that it
is out of reach of the miner, and of the remainder many thonsand
square miles are of little economic importance on account of the
inferior quality of the coal, and the ground is more valuable for
agricultural (even for grazing) purposes than it will ever be as
coal land. There remains, ohowever, large areas of coal land
capable of furnishing a practically inexhaustible quantity ot ex-
cellent coal; and this not only includes the area controlled by
the Union Pacific, but other areas north of 1ts line which can
and will satisfy the demands of the Northwest tor cheap fuel.
The railroads will only be called upon to exercise ordinary intel-
ligence in the selection of lands and to recognize the fact trat
they must go to good coal; it will not ecome to them.

As there is a manifest demand for good coal, and since the
inferior grades are practically worthless, it is a matter of great
importance to define the areas where the better grades may be
found. The writer has spent much time the past two summers
in examining the Wyoming fields with this object in view. It is
recognized that the laws governing the occurrence of coal in the
western measure= are not well understood, and that deductions
drawn are narrow in their application. It has been thought best
to contine this chapter closely as possible to a deseription of the
quality and mode of occurrence of the coal at various places, as
shown by actual developments, together with analyses and statis-
ties of ontput. It is hoped by this method that inferences may
be drawn by the reader regarding the coal seams in undeveloped
localities.

Secrion IL—TrE Aumy Mings.

These mines are in the southwestern corner of Uinta county
near the Utah line. The HEocene rocks covering the greater
portion of this region, have been entirely scored away, and the
Laramie coal measures are exposed over a small area along the
east side of Bear River. The river drift covers the coal drop-
pings towards the South, but they appear near the surface in sec-
tion 8, township 15, range 120, and may be traced thence North
for nearly five miles. Beyond they again disappear beneath

flat lying strata of younger rocks. The width of the belt along

an East and West line varies considerably, on account ot the
deep gulches tribatary to Bear River from the Hast. These ex-
pose the Laramie rocks for several miles back, while the Eocene

GEoLoGIST'S REPORT. 7

rocks partially form the hills lying between. Near the southern
end of this area, the coal measures have a dip of trom 25° to 80°
East, and a strike of South 30° East. Toward the North the
dip gradually decreases near the outcrop of the coal seams, and
the strike rapidly changes to nearly due South. About 4.5 miles
north of section 8, the strata lies almost horizontal, but a mile
or more east of the outcrop of the coal seams at the last named
point the dip rapidly increases to the eastward, and outcropping
ledges in Red Canyon show the bedding plains standing almost

“vertically.

There are in all al least five seams of coal, of which but one
is clean enough to work. Two of them are said to be about
fifty feet apart, and the lower to be about 100 above the seam on
which the mines are located. The upper is said to be nine feet
thick, the lower about six feet, the measurements including the
numerous bands of slate the seams contain. From eight to
twenty feet below the seam worked there is a small seam from
tour 1o six feet in thickness, and rom seventy to 100 feet below
it there is another seam from eight to twelve feet thick.
While the latter usually contains so many bands of slate, that it
is of no practical value, yet I am informed that towards the
South it is prospectively capable of furnishing good coal.

_ The strata containing the coal are characteristic of the Lar-
amie group. Soft sandstones and argiilaceous rocks, with numer-
ous, but rather thin beds of hard, firmly bedded reddish yellow
sandstone, are the most common.

The great seam from which the Almy coal is mined has
been opened up and developed along the entire line of crop,
The first mine was opened near the southern end of the field,
the last near the northern. In the brief description given below
I will begin at the northern end of the field for reasons which
will be obvious hereafter.

_ An opening upon the northeast quarter of section 18, town-
ship 16, range 120, shows the scam to be about twelve feet in
thickness, and to consist of a little more than a stratum of car-
bonaceous shale. To the South the thickness rapidly increases
by the widening out of the bands of coal between the slates, and
the seam assumes a number of features which render it very in-
teresting. Almy mine No. 7, belonging to the Union Pacific
Railway, lies south of section 18. Although the mine is scarcely
a year old, the main slope is 1,700 feet in length, and entries ag-
gregating many hundred feet in length have been driven. The
slope runs a little north of east and has an average inclination of
about 5.5°. Near the surface the dip is from 7° to 8°, but it flat-
tens towards the face, evidently, however, only a local flattening,
as evinced by the apparent great increase in dip shown up Red
Canyon.

An upraise was made at the pump station, 150 feet south of
the main slope, at a point 1,500 feet from the surface, to de-
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termine the structure of the seam. Theyfloor is an impwe fire
clay, merging into an argillaceous sandsfone. The roof is clay
shale that changes into an impure sandstone. The tollowing
measurements, beginning at the top of the seam, were given me.
They were taken at the time the upraise was made:

No. of band. Nature of band. Thick ness.
71 5 S 8 L SRR RS ST e R i T L S 4 inches
Ao S B R R Bt R R e B
s B o T 3 577 IR SR L R R (L
LA R g S Slate (white band)...... «.ccoveeeenennid
e b S A el 70T e e et | (el £
Aol simiiatbvs e e DIEEOIAY Lo sabindaiatna rodvissras g

At o e A ISRt el L S ST B
Bk b buy iy e i o icm L Sreyet R o | W e L
Blacinns s e DR 1 L Il ety reren RSy ¢ R

Tt o b sl LS E STy, 1L i oy om, . 2 T i s
iR ey e ) T LRI e a0 Teet 81

Biizivins wediesinvding S b BIRte .l s s 6 =
QU el wasiin Ac s0kol e s oo Cloa] S meinldubiie ) el g 0 e
Ol Ay e Lo S TREen . Sy e LU e
O, Dinselivindissvstiadaas sonsai s OB o sy s v s s sabes sans ol TOOL
M ey Blatel ol e N .5 inches
ey A 0 i L 8 L s B amm Coall s i LD 5 teet4 ¢

Figure 1, Plate 1, represents a section construeted from these
measurements. The important bands are those having separate
numbers. Those marked by a repeated number, as 1, 4, are not
persistent and have no marked pecnliarities. :

The section is taken on a north and south line near the cen-
ter of the mine and a little more than one mile from the opening
upon section 18 just described. In mining the coal is taken from
bands 7 to 11 inclusive. At the section point these have an ag-
gregate thickness of about 15 feet. orth of th slope this
thickness rapidly decreases and is probably not over 11 or 12
feet 1,000 feet north. South of the slope it increases and is fully
20 feet 2,000 feet. The slate is, ot course, separated in mining,
but it has to be hoisted to the surface together with all slack, as
the gob soon suffers spontaneous combustion.

No. 5 mine belongs to the Rocky Mountain Coal and Iron
ing Company. It lies south of No. 7 mine. The two slopes are:
about a mile and a quarter apart. The main slope of the latter
mine runs directly east with the dip. It has an average inclina-
tion of 13° and is about 1,500 feet in length. Unlike the method
adopted at No. 7 mine the slopes and entries are made in the
center of the coal worked, and in starting a room they run level
until the floor of the coal is reached and then rise with the pitch.
Also, on account of the great height of the coal, the rooms ar
run their length at a height of only 15 or 16 feet and then ar

mined back on the coal remaining in the roof. As in No. T,
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they take out all coal up to band No. 6. A section of the seam,
as shown in this mine, is given in Fig. 2, Plate I. The follow-
ing is the order of the various bands, as shown in this mine:

No. of band. . Nature of band. Thickness,
.......... Rt e L 8 O N S R O T
I TN, T T D (g o, .5 inches

S, - e SRR e WIS /s N o S i veis A 2 feet
. PR RS P | 1 15, SN Rl rreet 1 foot 3 inches
S I st s OB vk il oL b D IR HOR
o e . . Btatotmm b o a0 veerass.d inches
Bl » LEey . SN o Coal.ees e R e s {57
o= AN A St psam BIate it i i s e s rsea s D TRGHOR
) P e v i DO o R RO I L ot i 2 feet
TN o e, T Slate...... o e DI & -l ] 3 inches
(1) PR e e [ 857 RS e vesesssassd Inches
e S o BIRER v v naaies s esbaroireat JHCHER
B 5 e e e W SR, 1/ | T S bl et 10 feet

It would appear that band No. 10 of Fig. 1 has split into
two bands (10 and 10, b), with a narrow band of coal between
them. The increase in the thickness of the fire clay band (No. 4)
is very marked.

o. 6 mine, belonging to the owners of No. 5 is opened by
a slope starting about half a mile northwest of the head house of
No. 5 mine. This necessarily indicated a westward swing of the
outerop of the seam from its normal course of north and south,
and might be explained either by a fanlt or a local swing of the
strike to the northwest. Development showed that the phenom-
enon was caused by a fault of about 105 feet displacement, which
was struck about 600 feet down the slope. As the fault was an
upthrow to the East the slope struck through it into the very im-
pure and bony scam twelve feet in thickness, which here lies
104 feet beneath the main seam. It is unnecessary to say that
the management were at first considerably puzzled over the ap-
parent decided chavge in the character of their coal, but they
soon discovered the cause and developed the ground above the
tault by an entry from No. § mine. It was found that the fault
had a course nearly due north and south, and that it rapidly de-
creased in displacement towards the south, so that although the
main slope of No. 5 crossed the line of the fault there was no
fault observed. A cross cat from an entry from No. 5 mine, to
a point about midway between Nos. 5 and 6 shows the fault to
have there a displacement of less than fifty feet. Of couse the
seam east of the fault does not outcrop for a considerable dis-
tance from the point where displacement first begins, but comes
directly against rock in places on the downthrow side. Ulti-
mately, however, it does appear at the surface in the No. 7 out-
crop.

A similar fault, beginning as a mere fissure in No., 5 mine
near the outerop and just south of the slope, assumes towards

2—
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the southeast a displacement with a downthrow to the west. Tt
is a fault of forty-five feet a quarter of 4 mile south of the
slope. Further south it is said to decreasg, and to have a throw
of but twenty feet where cut by No. 4 slope, and to disappear a
short distance beyond.

A third faunlt, with a throw down to the west, appears to lie
jusc west of No. 6. It has never been developed.

The mines south of No. 5 have all been abandoned, and it
is impossible to enter them. No. 4, belonging to the Union Pa-
cific, was abandoned in the fall of 1888 on account of a creép
and the presence of fires, which, on acconnt of the explosive
gases the seam generates, rendered working dangerous. The
main slope is about 2,500 feet in length. It runs on the dip at
an 1nclination ot 15°, and has a course abont 15° north of east,

Fig, 3, Plate I, represents a section of this seam as exposed
in the workings of No. 4 mine. I am indebted to Mr. George
L. Black, Assistant Superintendent of the Union Pacific coal
mines, for this section and the following table of measurements:

No. of band. Nature of band. Thickness.
B i vivi saashsh ireai s R Coal.......ccccevenv...4 feet T inches:
R R SO S R R BREE o s i arpdRab v s SRS
3 A0 e b Ll L WA AT g ) Goalial o s ¥ 2 feet
R e N e Bire @lay o adiied. 0 feet B
A RS R St S S ok it voa e e B 5
oA R AT T AL TGN LA L (L i ORI T T S L L S
e Al B S RS ) Coal.. 2 feet
6 S e A e e e I T s g &
i [ s S e S T (ARt Bt e 8 feet 10
8. Wiate: sam b ool TN lndle o | SR 6K
e T e o =N LU 4 IO IR R S 157 =
L S 0 oy el P Slate s s i i dih 1*
o R e RO 7T D SRR T e 1doot 2 «
T oo nionhr Ao L W L. 8 Shateay, o1 ] A8 il Jen | D0 s
W) ticicvsnnsnsnsnvosnasinisis st Coal 5 SN
B0, B canianiias s sevisarasaraaias Slate .t v e A R

Bl L Lk et b IR S PR Cloplels . O aat ., 10 feet

Old No. 2 mine of the company owning No. 5 is about one-
halt a mile southeast by south of No. 4. 1 am indebted to Mr.
Newell Beemau, of Evanston, for the section of the seam as
shown in this mine (Fig. 4, Plate I). The similarity of this sec-
tion to the preceding is at once seen, but it will appear that No.
4 band has now widened to almost seven teet; also, we have in
place of band No. 2, which was only three inches thick where
encountered in No. 4 mine, a stratum of sandstone seven feet in
thickness.

Union Pacific No. 3 mine is about 1.5 miles southeast by
south of No. 4. The seam dip has increased to 25°. The strike

“has changed to about south 60° east. I am indebted to Mr.

Black for the section of the seam worked in this mine (Fig. 5,
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Plate I). It appears as if another band of fire clay enters into
the seam between bands Nos. 7 and 8. This would sustain the
opinion of Mr. Bruce, for many years a foreman ot Almy mines,
who told me of this band of clay appearing in the mine, and
that, in the most southerly workings it rapidly widened and at-
tained a thickness of eight or nine feet.

It is to be regretted that the abandonment of the mines
along the greater portion of the ounterop of the Almmy seam has
prevented the collection of samples from all for analysis with a
view to showing the variations in the quality of the coal. It is
the opinion of the largest consamers of the coal, ani no better
evidence could be adduced, that there is a regular variation in
the quality. It is said that the coal formerly produced by the
Union Pacific’s No. 4 and the Rocky Mountain Coal and Iron
Company’s No. 2 mines was the best for all purposes and that
the quality gradually deteriorates, both to the north and south.
The analysis of samples taken by the writer from Nos. 5 and 7
indicates this change as far as they apply.

These samples were taken from No. 5 miue; the results ob-
tained were:

1. 9 3.
T DI TR 9.93 9.91 10.08
Gustecy ol SR O Lo, mimdi 39.63 40.01 39.10
Hixed earhonia ey siimuas v 43.16 42.90 42.82
AR R N S b 7.28 8.05 8.05

No. 1 represents an average of the upper band (No. 7) of the
portion of the seam worked, 2 represents an average of the lower
(No. 11), 3 represents an average of all the coal worked. The
samples were taken October 30, 1889, and the analysis were
made a week later.

Two analysis were made of samples taken from No. 7 mine:

1. ; 2.
b S D T I IS e W o 1,11 11.98 11.78
B T o s e O e e 38.35 38.31
PIRCE CATTION ook si o o a s valis < eah i saaas et 41.76 42.04
AR N A N VS Y e S L N 791 7.87

The first analysis given represents a sample of the bottom
band (No. 11); the second of all coal worked. The samples were
taken and the analysis made on October 30, 1889, and a week
later, respectively.

From the description of the Almy seam given above it ap-
pears that it begins on the northern exposure of the outerop as a
small stratum of shale, but the bands of coal rapidly widening,
it soon becomes workable; that the seam continues to inerease
in thickness until it reaches a maximum in the ground just south
of No. 4 mine, and that there is a noticeable 1mprovement in
the quality of the coal also; that from the latter point the seam
begins to split up into a group of smaller seams, and that, with
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this latter change, the quality of the coal slowly deteriorates;
that the splitting up of the seam is caused by the thickening of
two well defined bands (Nos. 2 and 4) and by a third band of
clay that only makes its appearance near the southern limits of
the field, and that all of these marked changes have taken place
in the comparatively short distance of about five miles.

Although it is seldom that these changes occur to such an
extent and so rapdly in any one seam, yet the Almy mines are
very instructive in that tbey offer types of changes very common
in western coal measures. I¢ is not the exception but the rule
with our western seams to show rapid change in thickness and
quality, and the study of a well devoloped giant seam, such as
this, will unquestionably convey much nformation that may
prove beneficial to those developing coal lands in distant locali-
ties.

The Almy seam has now been opened and developed along
most of the workable portion for a distance averaging 1,500 to
2,000 feet from the outerop. The coal is said to be as good in
the tace of the slopes as it was near the surface. The seam pro-
duces fire damp and the floor is not the best for mining purposes.
The question ot the method of extracting the coal back of the
present old workings has not yet bLeen considered, as there still
remains a large amount of reserve coal in No. 7, No. 6 (above
the faunlt), No. 5, and elsewhere. The coal is chiefly used as lo-
comotive fuel, hut is also quite extensively sold by the Rocky
Mountain company for domestic use.

The prodnction of the Almy mines is given in the tables at
the end of this chapter.

SecrroN III.—TaE Rock SprINGS MINES—GEOLOGICAL STRUCTURE
oF THE Rock Springs UpLIFT.

The writer has made no detailed stady of the general geol-
ogy of the region around Rock Springs. The following brief,
but able description is an extract from a chapter of the geology
of the Green River Basin,by 8. F. Emmons.*

«“Cretaceous Uplift of Bitter Creek—This is the main pre-tertiary flexure in the
basin country between the Rocky Mountains an! the Wahsatch, and, as will be ob-
served by reference to the map, is approximately on the same north and south line, as
the Archaean body of Red Creek, and the complicated system of folds and dislocations
in the Uinta range, along the lower canon of Green River. This fact points to the
probable existence of a north and south submerged Archaean ridge, or continuation of
Red Creek body, which has been the determining course of the flexures and dislocations
produced by contraction in the overlying sedimentary beds along this line.

This uplift is an anticlinal, or rather quaquaversal fold, whose longer axis is approx-
imately north and south ; the beds involved in it having a steeper dip towards the west
and south, while to the east and north they slope off so gently as to present no non-con-
formity of angle with the overlying Tertiaries. These dips are about § to 7 on the east,
as shown along the railroad from Black Butte Station to Salt Wells, and 12 to 15 on the

- west side, as seen along Bitter Creek, from Salt Wells Valley to Rock Springs; while

*United States Geonlogical Explorations of the Fortieth Parallel, Clarence King,
Geologist in charge. Vol. II. Descriptive Geology by Arnold Hagen and S. F. Em-
mons, Washington 1887.
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in the canon of Little Bitter Creek, to the south of Quacking Asp Mountain, are outcrops
of the sandstones of the Laramie series which dip at angles of 25 to 33 to the southwest.

The open valley of Salt Wells in the center of this fold is covered for the most part
by clayey Quaternary soil, and presents no outcrops, with the exception of a little round-
ed hill of argillaceous beds in the middle of the valley, from which, however, no fossils
were obtained. From the lithological character of the few beds seen, and their position
relative to the surrounding and overlying sandstones, it is evident that the upper beds of
the Colorado series have here been denuded to a probable depth of 500 to 1,000 feet.
The existence and relative position of these beds have been deduced rather from the
angle of the overlying Fox Hill beds, which form the bluffs surrounding tne valley, than
from actual observation. Towards Quacking Asp Mountain, at the southern end of the
valley, the anticlinal fold seems to close together with sh r dips, while at the north
its beds pass under the Tertiaries at low angles, forming low circling edges facins in-
wards.

Capping the bluffs, which face the valley on its western edge, about six miles east
of Rock Springs, is a bed of compact, close-grained sandstone, almost approaching the
nature of quartzite, in which were found casts of fragments of Ammonites, and some
small bivalves, possibly Cardinm and /noceramus. Although too fragmentary for speci-
fic determination, these remains were sufficient to identify the beds as belonging to the
Fox Hill group. They have been therefore considered as marking approximately the
dividing line between this and the Laramie group. They are enclosed, both below and
above, in coarse gray sandstone, of no very distinctive lithological character. * *
The beds dip here about 13 to the westward. To the south these sandstone ridges dis-
appear under the horizontal Tertiary beds, which form the bench-like spurs to the west
and south of Quacking Asp Mountain,

This mountain is a sharp, narrow ridge, made up of thinly bedded brown sand-
stones, which strike to the northeast and dip to the southeast. They are, in general,
much harder and more compact than the sandstones of the Fox IIill group; which is
probably due to some local metamorphism. They may be considered to represent the
opposite side of the fold from the rocks of the ridge just mentioned above, but their di
rect connection with these beds was masked by the Tertiary benches. In the deep ra-
vines of South Bitter Creek, however, almost comtinuous exposures of the loose white
sand rocks of the Laramie series can be traced, which, with a dip of 14 to the westward
and a strike to the east of north, in the lower part of the valley near the railroad, grad-
ually curve in strike to the westward as one goes south, and steeper in dip, till in the
narrow ravines near the head of the Creek, to the south of Quacking Asp Mountain,
they are seen to dip 35 to the south with a strike to the northwest. It may therefore be
supposed that the beds which form Quacking Asp Mountain, bend round in the same
way under the Tertiaries.

On the eastern side of the valley, the lower sand rocks, exposed in the parallel lines
of the bluff which enclose it, have been referred to the Fox Hill group, though the di-
viding line between this and the Laramie series is not easy to determine. Correspond-
ing beds to those containing fragments of Ammonites, on the west of the valley, were
found in the bluffs, about six miles northeast of Salt Wells Station. Inlithological charac-
ter, the distinction between the Fox Hill and the Laramie groups is not very marked.
In general, the sandstones of the former are more compact, frequently thinly bedded,
and showing a tendency to split up into flags, or thin slabs. They are characterized by
the presence of marine fossils, Ammonites, Baculites and fnoceramus, and by the rare-
ness of coal seams. [n the Laramie, on the other hand, the marine fossils are mostly
confined to the genus Ostrea. The sandstones are less compact and frequently impure,
and stained by oxide of iron, which also occurs in concretionary deposits of sufficient
extent at times to constitute an ore bed. They are characterized by a greater develop-
ment of clayey beds, and by the great number of coal seams, of which as many as ff-
teen to twenty can frequently be observed in a section of less than 1,000 feet, and by the
presence of great quantities of leaves and plant remains, especially in the upper portion
of the series. The thickness given in the section for these two groups is about 3,000
feet for the Fox 1lill, and 6,022 feet for the Laramie series. This thickness is deduced
from the angle and width of the outcrop of the beds, and may therefore be placed at
rather a high figure, inasmuch as it is probable that there has been some faulting, which
would make this wiath greater than it should be normally. On the other hand, owing
ta the unconformity of the Tertiaries. it is impossible to know how near the highest
beds exposed may be to the top of the Laramie series.

In the region between Black Butte and Quacking Asp Mountain, and also that to
the west of the Leucite Hills, along the northern edge of the map, there is a gap in our
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ohservations, and the outlines between the formation in these regions are based on rather
observations of the apparent line of the outcrop: a mode of geological study which gives
a very fair approximation of the truth in a country so bare of véetation, and where the
topographical features are so dependent upon geological structure as this. On the east-
ern side of the anticlinal, the beds of the Laramie group were™observed principally in
the region bordering the railroad from Black Butte Station to the Salt Wells Valley.
This region consists of low, broken ridges of loose, friable sandstone, having a general
north and south trend, and eastern dip of from 5 to 7 within it are found local di ps as
high as 18, which peint to a certain amount of dislocation in the beds.

Owing to the generally low angle of inclination of the Laramie beds on this side
of the anticlinal, direct evidence of their noa-conformity with the overlying Tertiaries
is difficult to obtain. Onlv two instances were observed, one in the bluffs to the east of
the railroad, a little north of Black Butte Station, where there is distinct non-conformity
between the beds at the base, and those which form the summit of the bluff, and again
to the north of Point of Rocks Station, where the discrepancy of angleis only 2. The
finding of fossils of distinctly fresh water types, in the vicinity of marine and brakish-
water forms, may be explained by a non-conformity of ercsion, where fresh water Ter-
tiary beds of similar lithological character, had been deposited in valleys eroded out of
the rocks of the Laramie group. :

From Black Butte Siation to Point of Rocks, the course ot Bitter Creek winds
through low sandstone ridges, following in general their trend.  The rocks expased are
grayish-white and rusty-reddish sandstones, with intercalated beds of sandy clays and
carbonaceous shales, the latter frequently opening out into well defined coal seams. The
coal seams are not, however, continuous for any great distance, and do not, therefore,
afford a means of tracing a correspondence of geological horizon. In many eases, the
carbonaceous shales have, in former times, become ignited, and have burned out, leaving
a rusty-red ash material in their place. The highest coal seams observed are those in
the bluffs to the east of Black Butte Station and at Hallville, of which the former has a
thickness of about 4.5 feet, and the lalter 6 ieet; in either case capped by a well-defined
clay seam. In this clay, above the Hallville coal, were found numerous remains of
fresh water fossils, among which were recognized Cordicula fracis, Corbicula erassatolli-
formis and Unie (sp?).  Similar, and in some cases, identical forms have been found
by Prof. Meek in the beds overlying the coal at Black Buite Station. These, facts,
taken together with the evidences of displacement observed at the Hallyille coal mine,
render it probable that the two belong to the same horizon, and that the overlying beds
and possibly even the coal seam itself, if it be true, as reported, that coal has been dis-
covered in the Vermillion Creek beds to the west of Rock Springs, may helong to the
overlying Tertiary. The discovery by Prof. Cope, since the completion of our field
work, of the remains of a saurian, in the neighborhood of Rlack Butte Station, proves
the existence at the surface of well-defined cretaceous strata as far east as this point.
Great quantities of leaf inipressions and plant remains are found also in the sandstones
near Black Butte Station, which, however, on account of their wide range and the want
of direct correspondence in the flora of this region with that of the Atlantic coast, or of
Europe, are of little yalue in the determination of the geological horizon.

Tothe west of Black Butte Station, the sandstone ridges, which, near the railroad,
are degraded and much obscured by clayey and shaley debris, become. gradually higher
and more prominent. The peak of Black Butte, which is a prominent landmark in this
region, attaining a height of over 8,000 feet, is formed of one of these more massive
sandstone beds, whose horizon corresponds with those exposed in the country to the
west of Point of Rocks Station. It has apparently been preserved from erosion by local
metamorphism. The summit consists of a huge homegeneous block of sandstone,
about 50 feet cube, whose upper surface is thoroughly vitritied, while the lower part still
preserves the soft friable nature of the sandstones of this region; this metamorphism only
penetrates a few feet within the rock, and presents a regular graduation from a glassly
state, almost like a slag, 1o that of a loose granular sandstone, which crumbles between
the fingers.

Along Bitter Creek, to the west of Point of Rocks Station. and in the dry stream-
bed to the eastward, a more continuous section is afforded at right angles to the strike,
Throughout this section there is little variety in the general lithological character of the
beds. The exposures are principally sandstones, gray and brown, more or less stained
by iron oxide. But as shown in the section made by the artesian boring at the railroad
station, beds of clay and shale form no inconsiderably portion of the formation, though,
being much more easily eroded, they are not seen on the surface. Some of the sand-
stones give slight effervescence with acid, but the amount of calcareous material is come
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paratively unimportant, and due probably to the percolation of water charged with car-
bonate of lime. Throughout the whole section are found seams of coal, which, how-
ever, have been more explored in the upper part of the section in the neighborhood of
the railroad station. The coal beds carry a good deal of iron pyrites, to the decomposi-
tion of which is probably due the fact that almost all the springs in the vicinily are
strongly impregnated with sulpbur. There is a beautiful sulphur spring, whose waters
are very cold and clear, at the point of the bluffs a short distance to the east of the rail-
road station, and in the ravine northwest of that station there is a chalybeate spring
which deposits salts of iron. To the northward, toward the Leucite Hills, the surface
of the bluffs is plentifully covered by’ fragments of brown hemitite of concretionary
structure, which have been weathered out from the sandstone, and whose quantity ren-
ders it probable that careful search might reveal workable beds of iron ore in this region.
The fossils found along this section of the Laramie beds are principally confined to
varieties of Ostrea, among which have been determined,
Ostrea glabra.
Ostrea Wyomingensis.
Anomia gryphorkynchs.
Cyrena cytheriformis.

Specimens of Osfrea were obtained as far east as the line of bluffs bordering the
dry water course to the eastof the Leucite Hills, which form the limit of our explora-
tions in that direction. In the bluffs to the south of the sulphur spring, which have a
height of about 350 feet, are exposed some seven seams of coal, from one foot to seven
feet in thickness, interbedded with beds of rusty sandstone from a few inches to twenty
feet thick, and seams of sandy and clayey shales. At the base is a massive white sand-
stone fifty feet in thickness, overlaid by brown, sandy shales, containing a seam of coal
three feet thick, which dips 7 to the eastward. The beds at the top have a dip of less
than 5, a difference of angle tooslight to enable one to determine the exact point of
non-conformity A similar series of beds, in which the same condition of angle exists,
is found in the bluffs to the north of Point of Rocks Station.

To the west of Point of Rocks the sandstones are generally more heavily bedded,
and contain a smaller proportion of shaley material, passing by immense gradations into
the beds of the Fox Hill group. In the sandstones of this latter group is found a thin
bed of green compact argillaceous rock, very close-grained, and resembling similar beds
at this horizon on the east side of the Platte at Fort Steele and in the Oystér Ridge. It
has the appearance ol an indurated clay, but contains some little calcareous matter.
The suike of the ridges along the line of the railroad is about 5 to the west of north,
but to the northward they curve rapidly to the west, and form a semi-circular line of
bluffs, which encloses the Valley of Salt Wells on the north. Northwest of Point of
Rocks is a higher plateau-like region, which has been preserved from erosion by flows
of voicanie rock, which will be noticed further on. In the outcrops of sandstones seen
a few miles before reaching Salt Wells Station, and in the low hills to the south and
east of that point, the beds have an almost horizonal position, with a slight dip to the
eastward. They are largely clays, with somz thin intercilated beds of sandstones.

The avsis of the anticlinal is probably still to the westward of these bluffs, and
we may estimate about 1,000 feet of clayey beds exposed beneath the sandstones,
which form the bluff line just to the east and south of Salt Wells Station. Owing to the
want of outerops, the actual point of change of dip in the beds cannot be observed; but
at the entrance of the canon of Bitter Creek, to the west of the valley of Salt Wells the
beds of massive sandstone dip 12 to the westward. In the section exposed from here
to Rock Springs Station are numerous beds of coal, whose correspondence with the
strata on the eastern side of the fold cannot be determined with any definiteness; bat it
is probable that the seams here exposed have a lower horizon than any which have been
worked at Point of Rocks or at Black Butte. The lowest seam observed is that of the
Van Dyke mine, about two miles west of the Salt Wells Valley, which has a thickness
of four feet of excellent coal, and is overlaid by a red, iron-stained sandstone, containing
thin beds of limonite. This seam is considered to be near the base of the Laramie
group.

I;’rm:n. this point to Rock Springs Station the croppings of some ten different coal
szams were noticed, but many must have escaped observation since, in an artesian bor-
ing made at Rock Springs Station, no less than seventeen coal seams were crossed in a
depth of 700 feet. The principal bed, which has been extensively mined by the Wyo-
ming Coal Company about two miles east of Rock Springs Station, has a thickness of
nine to cleven feet, and stauds at an angle of fifteen. The strike of the' ridges at this
pomnt is about 3o:to the east of north, The fossils found in these sandstones are few,
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and in general similar species of Ostrea and Corbuda to those found on th  east side of
the fold, Owing to their steeper angle of dip, there is less liabiMty of conf. 1ding them
with the overlying Tertiaries, and no unmistakable fresh water type have been
found in them. The springs in this neighborhood, as to the eastward are largely
charged with sulphur. 3

To the west of Rock Springs, the sandstone ridges become lower and more infre-
quent, and are gradually concealed- beneath surface debris. The highest outcrop ob-
served was that of a yellow, slightly calcareons sandstone. From these ridges, to the
base of the cliffs, formed by the beds of the Green River series, to the north of the rail-
road, the surface is covered by a light reddish clayey soil, resulting from the decomposi-
tion of the upper beds of the Vermillion Creek series, which rest unconformably upon
the Laramie beds. ‘The unconformity is most distinctly marked, however, in the beds
of the Green River series, which dip only 4 to the west, as seen in the bluffs north of
Bitter Creek, a short distance west of the sandstone ridges of the Laramie group. To
the north of the railroad our observations extended but a little distance. To the south
the sandstone ridges of the Laramie group curve in, strike to the eastward, being par-
tially concealed beneath the horizontal Tertiaries, which cover the flanks of Quacking
Asp Mountains. and at the head of South Bitter Creek, as already observed, are found
with a strike of north 30 west.

The study of the rocks of this region, while it only serves to confirm the observa-
tions on the beds of the Laramie group at other points, which show that they were de-
posited conformably over the older cretaceous formations, and prior to the great period
of plication and uplift in which the Rocky Mountains and the Uinta and Wahsaich
Ranges received their main elevation, and that they may therefore be properly regarded
as of cretaceous age, while the mingling of the marine and brackish water forms in their
fauna indicate local shallowings in the seas in which they were deposited, where even
fresh water shells, brought down by rivers, may nave been mingled with the remains of
animals which actually lived in their waters, shows also that similar conditions of life
existed during the early part of the Eocene tertiary period, which immediately sue-
ceeded it, and that when the deposits of this period were laid in approximate or actual

conformity with the underlying beds, and have since been disturbed in regions of pre-

existing movement, it is not always possible at the present day to draw a line of definite
demarcation between the two formations.™

THE LARAMIE ROCKS AT ROCK SPRINGS.

As shown in the foregoing extract the Rock Springs mines
are sitnated upon the western side of the Bitter creek quaqua-
versal uplift and as a consequence the general dip of the conl
geams is almost west and the average strike north and south.
Owing to the topography of the surface about the mines the line
of outcrop does not always approximately correspond to the
strike. The town is in Bitter Creek valley. Following the out-
crop of any ledge or seam toward the north it will be found -
take a general northeasterly course until the summit of a lon
high ridge, between Kilpatrick creek and Baxter basin, is reached
and then to follow that ridge with a general course of almost due
narth until the strike begins to change to the eastward. To t
south from Rock Springs the rise 1s not so great, and sev
faults and with an upthrow to the south causes the general I
of outcrop to be nearly south untillthe valley of Lob Canyon 18
reached, when the steep sides of the latter cause it to make &
bold swing to the west across the canyon and ascend the hill
the opposite side in a southeasterly direction. All these cours
of outerop refer to general courses through distances of sever
miles, When cat by deep gulches the croppings are all Jocally
swung down towards the westward. y

Strata exposed in the bluffs below the Van Dyke mine con:
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sist of sofs argillaceous rocks with numerous hard strata of red-
dish-yefl¢'# sandstone, rather thinly bedded, and some impure
seams of carbonaceous matter. At least one outcrop of massive
gray sandstone is visible some distance below the seam. The
formation here has a dip to the west not exceeding 6°. From the
Van Dyke seam west, for almost three miles, the rocks consist of
similar argillaceous strata and sandstone of no great thickuess,
together with very prominent strata of “ashen gray”’ sandstones
of considerable thickness. Usually the latter rocks are iighter
gray towards the top and darker, often with a yellowish cast,
lower down. They are peculiar in the fact that each of them
underlies one of the workable seams of coal above the Van Dyke.
On this westerly course the dip of the strata has increased to over
12°. West of the seams of coal that have been extensively
opened (old No. 6 seam) the gray massive sandstones become
thinner and less frequent, and if present at all they are not
prominent. The other strata retain about the character already
noted.
THE COAL SEAMS.

The number of seams of coal in the Laramie at Rock Springs
is unknown. That there are a great many is certain. That the
number will vary according to the point of section is also well
settled. Mines have been opened upon the six lowest known
seams that are large enough to work, as exposed in the immedi-
ate vicinity or the town. Besides these there are other large
seams oceurring higher up in the formation whose existence is
only known throug% shallow prospect tunnels or inferred from
the croppings. Besides the larger seams there are an indefinite
number of smaller ones varying from three teet to a fraction of
an inch n thickness. As will appear later it by no means fol-
lows that because a seam is too small to work at one point it re-
mains so. The reverse is equally true, some of the larger seams
becoming, locally at least, too small to work; but it is thought
better to mention these facts and describe their occurrence, to-
gether with the notation of occurrences of slate and rock in the
seams, in the more detailed description to be given further along
in this report.

Owing to the general practice of naming mines according to
the sequence in which they were opened by the company, and
subsequently naming each seam after some prominent mine upon
it, the designations of Rock Spring seams, though in numerals,
gives no information as to tie order in which they occur. Tam
indebted to Mr. George L. Black for the measurements given in
the following statement. This table shows only the seams upon
which mines have been opened and the distances given between
seams are only approxXimate.

a——_
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TABLE L
o ; te.l
Local name | 2 '3"9 Thickness v‘:;zi:l :10'5 | Names of minef located | Conditi
of seam. g8 ":}T (feet). | m abov e upon the seam. AHOR.
Van Dyke..., 1 4 200 | Van Dy}:c Mine..............! Producing.
| I
54 | Union Pacific No. 7.......... Producing.
d 3)| Union Pacific No. 8.........| Producing.
No. 7-teinis} 2 | 4¥t0 7Y 300 (1), Mark Hopkins Mining|
COmpany.....csessearssrnen| Producing.
(2)| Rock Springs Mining Com-|
pany No. 2..[ Producing.
(3)| Union Pacific No. 1... Wl Producing.
. (4)| Union Pacific No. 4........., Producing.
Noizaoasd ' 3 gtoII 225 (1)| Union Pacific Old No. z...| Abandoned.
2)| Rock Springs Mining Com-
pany No, I..ceeeeenssseno.| Producing.
| 1), Union Pacific New No. 5...| Producing.
NO.Frssussansl | & 435.t07 | 220 (2)| Union Pacific No. 3.........| Producing.
| |
i
No. 5. 5 o | 400 to 700 | Union Pacific Old No. 5...| Abandoned.
: !
230 SN B 7% “ Union Pacific No. 6......... Abandoned.

All of the Rock Springs mines are located near the junction
of townships 18 and 19, ranges 104 and 105. The Mark Hop-
kins mine is the most southerly opened; the Union Pacific No. 7
mine the most northerly. Kast and west lines drawn through
the extreme opposite workings of these two mines would be
scarcely five miles apart. All the workings ot the other mines
would lie between these two lines in a belt not much more than
three miles wide.

THE VAN DYKE SEAM.

The Van Dyke is the only mine upon this seam. As far as
the writer knows the croppings have never been traced definitely
beyond the section upon which the mine is located (Sec. 30, Tp.
19, R. 105). The seam as opened averages four feet in thickness.
It shows little variation, being seldom less than 3 teet 8 inches
nor more than 4 feet 2 inches. The roof of the seam is hard fire
clay, which stands well so long as there is a current of dry
upon it. Where the exposed surface has no dry air to carry awa
the exuding moisture it scales down in thick heavy slabs. Th
floor of the seam is likewise a fire clay which becomes somew
arenaceous a few feet below. Solid gray sandstone does not ap
pear for the first ten feet below the coal. '
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The dip of the seam where measured was from 3.5% to 5°
nearly due west. The coal is perfectly clean, showing no slate
whatever. An average sample of this coal, taken from the north
side of the plane from the main output tunnel, gave the fol-
lowing analysis:

L IR 1 o DR L e e e
Chan, Szl SN o0 LU R L oy s bveds (BP0l
Fixed carbon...... N L e S P i, 49.13

Sample taken Dec. Tth, 1889.  Analysis made Dee. 11th,
1889, ;

Between the Van Dyke mine and the No. 7 seam upon an
east and west line there does not appear to be any seams of coal
large enough to work, but there is a group of thiu seams lying
nearer the former seam than the latter which increases in s1ze to-
wards the north. About one mile north of the Van Dyke main
tunnel there are openings upon three of these seams, two of them
showing but two or three feet of coal, the third over four feet (4
feet 2 inches) of very clean and bright looking coal. Continuing
still further north to Sec. 8, Tp. 19, R. 104, on the western slope
of Baxter basin, the seams are found to have farther widened so
that two of them are at least six feet thick, a third about four
teet and several others smaller. It is said that the two larger
ones have been opened about three-fourths of a mile further
north and are there nearly seven feet thick. The two larger
seams are about fifty feet apart and at least 150 to 20 feet lower
than No. 7 seam, which outcrops at the upper edge of the bluff
forming the side of the basin. .

No. 1 of the tollowing analyses represents an average sample
of the upper of these two seams, No. 2 a sample of the lower:

1. 1S
WAL R Al B o 80 bl 8 b b e J et Sty 10.59 11.04
P 2o CARDON i de sy bosaps Risaae weaay 49,48 47.69
ASHIEeH s Mok (o 0. g e oo 1.65 1.41

Samples taken Dec. Tth, 1889. Samples analyzed Dec. 11th,
1889.

THE NO. T SEAM.

I regard the capacity of this seam for producing coal as
greater than any other seam at Rock Springs. I refer to the
district, let us say, four miles to the south and the same distance
to the northeast of the town. It will be seen by the description
given of the mines upon it that the seam shows considerable vari-
ation in thickness, and is never over 8 feet in the district indi-
cated; yet withal it is remarkable ‘in its maintainance of a work-
able thickness and clean coal, which more than counterbalances
the lack of size.
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The Mark Hopkins mine is the most southerly large open-
ing upon the seam. If is situated in Lob Canyen and the main
tunnel begins near the center of sec. 14, tp. 18, r.105. The seam
is from 7 to 7.5 feet thick and is perfectly clean, with neither
bone nor parting. It has here an average dip of 7° to 8° n,, 85°
w. There is a stratum of impure clay oaly a few inches thick
immediately below the coal, and then there is a firm, massive
gray sandstone. - The stratum is astonishingly uniform in ap-
pearance and persistent in its ocenrrence, and the seam may be
traced for miles by following its outecrop. Above the coal there
is 10-feet of clay shale and then a reddish sandstone that is also
very persistent.

There is a system of characteristic joints or slips everywhere
present in the Rock Springs coal seams, from the Van Dyke up-
ward. They are very prominent in the Hopkins mine, where
they, as is usually the case, part the coal from roof to floor, every
foot or two. These slips always run a little south of the dip (5°
to 20°). They are generally inclined towards the south. The
faces present every peculiarity of a fault and frequently there is
an actual displacement along them of from 1 to 4 inches. When
there is such a displacement the fissure usually passes into the
roof of the seam, Where no digplacement is observed this is not
the case. _

About a mile northeast of the Hoypkins tunnel there are a
series of shallow cuts upon No. 7 seam that show about 7 fect of
clear coal. About 2 feet from the roof there are two thin seams
of elay about 2.5 inches apart, each of which is from a quarter to
half an inch wide. This double clay parting is uncommon, but
a single parting of this nature is very persistent throughout the
seam, the Hopkins mine being the only locality that does not
show it. The distance from the roof is about 2 feet, no matter
what the thickness of the seam. Another peculiarity is the
presence of a thin band consisting of alternate streaks of clayey
matter and coal, which lies on top of the coal. This scale is
from 2 to 5 inches in thickness. When exposed to the air it
soon scales down in flakes. The displacement along the slips is
well shown in one of the cuts referred to above. The two clay
streaks show four small faults in a space of 20 inches. These
consist ot :

1. Downthrow to south.............cceveee.. 2 inches
2, L Ll Eivie e, | Aanehes
3. Upthrow P 1 inch

NS REINOR (55 170 T, s i s g e 3.5 inches

The inclination of the faulting planes varies from 40° to 65°

with the horizon, '

Following the croppings of No. 7 seam on towards the town
the gray sandstone floor is temporarily very prominent and out-
crops beyond the coal as a bare plattorm. About 1.5 miles from
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the Hopkins mine it is suddenly broken by a fanlt of about 100
feet displacement, with a downthrow to the north. This fault
appears to have a general course of s. 60° w., and passes in this
direction across the southwest quarter of sec. 2, tp. 18, r. 105.
Along the line of outcrop and not over 1,200 feet to the north
there is another fault, with a displacement in the same direction,
probably amounting to 150 feet. This fault has a direction of
about s. 75° w., and consequently diverges rrom the former to-
ward the west. It aiso passes into section 2. Another peculiar
feature of this fault is that it is soon lost sight of in the flat to
tpe west, but following its general course, near the center of sec-
tion 2, a fault is observed just north of the Klegg opening on No.
1 seam, with an upthrow north of no great amount. Continuing
on the same course the faalt is found to have a displacement of
nearly 100 feet, with an upthrow to the north, as plainly shown
on the croppings of No. 3 seam. The Rock Springs Coal Com-
pany’s No. 1 mine, lying immediately north of this fault, shows
no other serious displacement in that direction, and the continu-
ous outerop of the sandstone floor of No. 3, for some distance
south, indicates no disturbance southward. Counsequently it ap-
pears either that the displacement shown on the No. 7 cropping
makes a great change in its general course, or that it rapidly de-
creases toward the west to a point where there is no displace-
ment and then increases to a throw in the opposite direction.
An apparent greater dip of the strata upon the south side of this
fault might, perhaps, help to explain the phenomenon.

Between the two faults just described there is an opening
upon No. 7 seam which shows it to contain six feet of coal of
excellent quality. The clay parting, two feet from the roof, is
about a quarter of an inch in thickness. i

The next openings upon No. 7 seam are on sec. 35, tp. 19
r. 105. This property has been recently purchased by the Rock
Springs Coal Company, which is here opening a new mine (No.
2). The seam, as exposed in the two strike tunnels now driving,
shows 5 feet of clear coal, only broken by the usual parting:'
(see Fig. 2, Plate IT). The dip is from 7° to 9°, but the strike
has swung a little to the west of north (n. 10° to 20° e.) Roof
and floor are of the usual character. Owing to deep gulches-on
this section the outerop is irregular and has never been accur-
ately located. After crossing the main gulch mear the center ot
the section it passes up a lateral ravine and returning swings in
a bold curve across a high hill into the valley of Bitter Creek
upon the north side of which the Union Pacific No. 7 mine is lo.
cated. The seam appears to have reached its minimum thick-
ness of 4.5 feet in this mine. The coal as a rule is very clean
and pure. The normal clay parting is present. The dip is not
more than 7° and the strike has changed to about n. 65° e. A
section of the seam, as shown in this mine, is represented in Fig.
3, Plate II. Near the eastern limit of the mine the coal varies
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from its usual excellent character. The streak of dirty coal and
clay already referred to seems to widem and encroach upon the
upper portion of the coal. Other bands of carbonaceous clay
appear lower down but above the parting, and the entire upper
90 inches becomes worthless, in places leaving Jess than 3 feet of
coal for mining. This belt of poor coal does not appear to be
very extensive, however, and is apparently confined to a nar-
row belt running in a northerly direction. ‘

Union Pacific No. 8 mine, now being developed, is opened
through a shaft about west of the No. 7 main tunnel. The coal
appears of excellent quality in the workings of this mine and
the seatn is about 4 feet 8 inches thick.

These two mines, and practically they are only one, for No.
8 is made to take out all the coal between it and the No. 7 strike
tunnel with which it connects, are the most northerly upon the
No. 7 seam. The Hopkins mine has but recently sufficiently de-
veloped to begin regular shipments. The Rock Springs Coal
Company No. 2 mine has not yet a room started. In the aggre-
gate the four mines have certainly not produced over 300,000
fons of coal. 1t will be seen, therefore, that the five mines from
which there has been coal mined for the market have made but
a comparatively insignificant inroad upoun the coal which the
seam contains. ;

North of No. 7 mine there are no extensive workings, but
several prospect tunnels have been excavated upon the seam.
Thus near the northeast quarter of See. 20, Tp. 19, R. 104. a
tunnel 175 feet in length shows the seam to contain about 8 feet
of coal (figure 4, plate II). A more extended section would

give:

1. Hard rusty sandstone...............

2. Light shales with silliceous band 9 ft. (?)

3, Dark shale clays......ccocaeneinenns 2 ft. :

A Goal. i iinihscaneiasnne s ey 2ft.4 in.

5. Clay parting.....coeeeerecearsannnees 33 in.

6. COBlicesnvnranreeseessvosrnsopsonsssones 3 ft. 1.5 in.

7. Carbonaceous shale...........oceee 5 in.

VLR e (e i SO L F

9. Carbonaceous clay......ceevveenenes 6. in. ()
10. Massiye gray sandstone............

Coal exposed is clear and bright and appears 1n every re-
spect equal to that mined further south. Another tunnel upon
the same seam starts near the top of the hills facing Baxter basin,
in the southedst quarter of section 8, of the same township.
Though the tunnel is over 200 feet in length it attains no great
depth beneath the surface and the coal still shows the softenin
due to surface action in sonie of the streaks between the slips
The seam here contains 7 feet 6 six inches of coal. The cla
parting is about 2 feet from the top. There is no carbonaceou:

GEoLOGIST'S REPORT. 28

shale near the bottom, as in the seam as exposed on Sec. 20. The
dip i}:a about 10° and the strike has swung back to almost due
north.

I have traced the croppings ot this seam but a few hundred
yards north of this point, but have been to a point some five
miles north (Sec. 20, Tp. 20, R. 104) where the Rock Springs
company have several prospects. On the particular section re-
ferred to there is a seam showing 9 feet 8 inches of perfectly
clean coal without even a parting of any kind. A tunnel some
40 feet in length shows bright looking coal. but still with signs
of surface action. It appears very probable that this is No. 7
seam.

From the description given above it will be seen that Rock
Springs No. 7 seam may be traced surely for a distance of nearly
six miles and almost surely for a distance of nearly eleven miles.
It is not known to extend further because no attempt has been
made to trace it. While the seam shows great variation in size
in this eleven miles, being but 4.5 at the thinnest place known and
nearly 10 feet at the thickest, yet, as far as developed, it is large
enough to work with profit on account of the excellent quality of
the coal and the remarkable freeness of the seam from bands of
slate. The amount of work done upon the seam is, compara-
tively, so slight that an estimate of the amount ot coal it is capa-
ble of producing is not justifiable, but it is certain that the quan-
tity is very great. The following analyses of samples of coal
from various opemmngs on this seam have been made by the
writer at various times.

‘Water. Gas.  Fixed carbon. Ash.

Hopkins mine....cce coveneeeee 6,76 38.74 5327 123
“ Tunnel on Sec.1.. 6.65 39.86 49.28 4.21

Rock Springs Coal Co. No.2, 7.08 3854 5263 175

Union Pacific No. T....coivnnns 9.22 38.78 49.52 2.48
Sec. 20, tp. 19, r. 104...........  7.57 87.25 51.88 3.30
Sec. 8, tp. 19, r. 104.......occ0e 10.98 37.85 48.36 3.81

Sec. 20, tp. 20, r. 104........... 11.88 39.29 47.51 1.32

THE N0. 1 SEAM.

This seam, which lies about 300 feet above the one last de-
scribed, is the third worked in the order from the bottom. Al-
though most of the coal hitherto mined at Rock Springs has been
taken from No.1 seam, the mines upon it are closer together
and less prospecting has been prosecuted along its outerop, so
that it is not as well understoog as the No. 7 seam. It is ap-
parent, however, that while the coal attains a maximum thick-
ness tar greater than shown in No. 7 seam, it is by no means so
regular, and is apparently capable of giving neither the area nor
the quantity of coal that the latter seam may furnish. The
ground npon which the mines of No. 1 seam are located appears
to be more broken by taults. The most southerly mine opened
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upon this seam is the Rock Springs Coal Company’s No. 1 mine.
Next north is the now abandoned Union Pacific No. 2 mine,
then the Union Pacific Nos. 1 and 4 mines, the latter being the
most northerly upon it.

South of the first named mine there are several openings,
none of which were visited by the writer. The Klegg tunnel,
southwest of the Blair mine, is said to show 10 feet of coal.
Another opening upon the east side of Lob Canyon is said to
show 9 feet of coal and one to the west about 4 feet 6 inches.

The Rock Springs Coal Company’s No. 1 mine is situated
upon sec. 2, tp. 18, r. 105. The faunlt upon the south side of the
mine has been described. The seam is about 11 feet thick and
in the upper working perfectly clean. Bands of slate are en-
countered in the southwestern workings, but appear near the
bottom of the seam and leave 7 feet of coal above it. The mine
is not yet sufficiently developed to show the form of this boney
area. Union Pacific No. 2 mine, now abandoned, also showed
boney coal upon it in the western and southwestern portions of
the workings. It seams probable that there is an area or zone
containing bands of slate in this portion of the seam and that
both of these mines have encountered it, but the writer is not
sufficiently familiar with the ground to describe its nature.

No. 2 is separated from No. 1 mine by a fault having a
general sonthwesterly direction and a maximum throw of about
70 feet down to the northeast. No. 1 mine is the oldest continu-
ously worked and largest mine at Rock Springs. TIts main slope
is nearly 4,000 feet in length and the mine is opened by entries
upon the strike to a maximum width of about 2 miles. In part
it is naturally bounded upon the east and southwest by two
faults, each with a maximum displacement of between 60 and 70
feet and each with a downthrow towards the mine. These two
faults probably intersect a short distance to the southeast of the
mouth of the main slope. The one to the southwest separates
the mine from old No. 2, the other separates it from No. 4. The
latter has been struck at several points, but the displacement has
only been determined at one place, where it is 65 feet.

Figs. 5 and 6, Plate II, represents two typical cections of
the seam as exposed in this mine. Fig. 5 represents the seam as
exposed in the workings upon the north side of the main slope
and in the north halt of those on the south side. Fig. 6 repre-
sents the seam as shown in the south half of the workings sonth
of the slope. There is a gradual transformation from the homo-
geneous scam of coal to the seam banded with slate, as shown in
the latter section.*

A peculiarity frequently developed in the workings of No.
1 mine, but also common to the other mines upon the same seam,

I am indebted to Mr., George L. Black, of Rock Springs, for the measurements
from which these sections are constructed. Mr. Black also furnished me with data for
draughting Figs. 7, 8 and 9 of the same plate,
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is the so-called *“rock-glips” or “horse-backs.” These are long
slim wedges of white sandstone which protrude usually from the
floor of the seam into the coal. They have commonly a polished
surface and natural natural parting from the coal upon one side
and a rough surface to which the coal adheres upon the other.
They extend sometimes only a few inches from the floor, some-
times almost or quite to the roof of the seam. They are very
narrow, at most only a few feet at the base, and gradually wedge
out until they disappear. Longitudinally they often extend for
many yards. There is no rule for the direction in which they
run, nor the frequency of their occurrence. The coal is of the
normal quality, even in direct contact with the pure sandstone.

At a point nearly 3,500 feet from the mouth of the main
slope a fault was encountered having an upthrow to the west of
about 70 feet. Its general direction is northeast by north. The
same fault was struck in the main slope of No. 5 mine, but had
there a displacement of only 17 feet, while it seems to have
played out further to the northeast. In other words, the dis-
placement of this fault decreases more than 50 feet in less than
1,000 feet horizontal measurement. The seam contains 10 feet
of clean coal west of this fault. The slope, which has an aver-
age inclination of from 10° to 12°, has heen gradually ffattened
to half pitch and will be so continued until the coal is again en-
tered beyond the fault. This mine, which has lately been fitted
with a double track slope and double hoisting plant, has long
been by far the largest producer in Wyoming, and it bids fair to
continue so for some years to come.

No. 4 mine lies to the northeast of No. 1. The slopes of the
two mines are nearly a mile apart. The slope of No. 4 passes a
little to the northeast of the true dip, which has here locally
changed to about n. 65° w. Consequently,the slopes of No. 1
and No. 4 mines diverge rapidly. Fig. 7, Plate II represents a
typical section of the seam as shown in this mine. The upper
band is very persistent, though only one or two inches thick. It
is a vellowish, white fine grained argillaceous sandstone. The
lower band is the ordinary highly carbonaceous shale or so-
called slate. It is not so persistent. While it disappears in
the southwesterly workings, it thickens towards the north-east.
This feature is a peculiar one well worthy of description. The
coal near the outcrop is burnt out, especially towards the north-
east. Below the burnt zone good coal is mined from both sides
of the slope and shows only the yellow band about two and a
half feet from the top. The lower levels northeast ultimately
strike bands of slate, at first a great distance from the slope, then
nearer to it until finally the slate shows in the face of the slope
itself. The most prominent band of slate develops about three
feet trom the floor of the seam. Then other bands appear higher
up, and the yellow band changes to carbonaceous shale and

thickens. Finally the lower band changes into sandstone and
4_
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abruptly thicken by the upper surface raising until it replaces
the entire upper portion of the seam. So rapidly is the change
accomplished that the upper coal has entirely disappeared in a
distance of only a few yards beyond the point where the sand-
stone first begins. One entry has been driven eighty yards be-
vond the first appearance of the sandstone. It shows three feet
of coal on the bottom, continuing with great regularity, but with
no sign ot the upper portion of the seam, nor does a drill hole
eight feet in length show other than pure sandstone. The face
of the slope has now two feet of boney coal which has to be
thrown out in mining, but the sandstone has not appeared. The
entries to the south near the face of the slope soon pass out of this
boney area and the scam assumes its normal condition. In this
direction all developments, both in this mine and No. 1 tend to
show that there is a very large area of excellent coal. In other
words, although the mine has a large supply of reserve coal de-
veloped by entries and a much large undeveloped area, yet it is
a one-sided mine below 2,500 feet trom the surface. That is to
say, all of the coal will have to come from the southwest side of
the mine below that depth on the slope. None of the southwest-
erly werkings of this mine have yet struck the faunlt that divides
it from No. 1.

The No. 1 seam has not been definitely traced for any great
distance northeast of No. 4 mine. Upon section 18 of the town-
ship east there is an opening upon a large seam that shows more
slate than coal. Approximate{)y it is in the right position and it
may or may not be No. 1 seam. On sec. 31, tp. 20, r. 104, the
Rock 8prings Coal Company have an opening upon a great seam
that shows 14 feet of perfectly clean coal. There is a fine ex-
posure of the outcropping strata here and it seems probable that
this is also the No. 1 seam. As on the prospect on section 20 of
the same township, the strike of the coal is nearly due north.

The following are analyses of samples of coal from the No. 1

seam:
Water. Gas.  Fixed carbon.  Ash,

Rock Springs Coal Co.No. 1, 7:51 39.06 50.22 259
Union Pacific No. 4............ 9.05 40.00 48 .87 2.08
1.34

Sec. 81, tp. 20, r. 104........... 12.69 4055  45.92

THE NO. 3 SEAM.

No. 3 seam is 225 feet above No. 1 at No. 5 mine. To the
south this distance evidently decreases. The only mines opened
upon 1t are No. 5 and No. 3, both the property of the Union Pa-
cific Company. The two mines are close together and are con-
nected. Their main slopes are less than three-quarters of a mile
apart.

B No. 3 mine exposes from 6 teet 6 inches to 7 feet 6 inches
of clean homogeneous coal and it remains such in the block o
ground between No. 3 and No. 5 slopes. The coal rests upon a
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band of fire clay over a foot thick, under which there is a seam of
coal of about 14 inches. Over the large seam there is first a clay
shale, then sandstone. Upon the north side of the slope is a
band of slate that appears about 2 feet from the floor of the coal.
It changes to sandstone further northeast and then only the coal
above it is mined. Where the sandstone first appears the upper
coal narrows in some places so much so that rooms are not
turned off, but 200 feet beyond it widens and affords from 4 feet
6 inches to 5 feet 6 inches of good coal. As in No. 4, this zone
is far from the slope at the surface and rapidly approaches it, so
that it now has reached the face. In other words, the edge of
the boney area runs about halt way between the dip and the
strike of the seam. The levels from near the face of the slope
southwest show 7} feet of ciean coal. The entries to the north
strike a fault that seems to correspond to the one between No. 1

.and No. 4 mines. It has a displacement of from 8 to 12 feet

only. Although its course is approximately north and south, it
is very irregular. This indicates a playing out of the fault to-
wards the north.

There is little to say further about No. 5 mine, which is
worked through a shaft with a slope from where it strikes the
seam, except that there seems to be another area to the south-
west of that mine, in which a heavy band ot slate appears near
the center of the seam. This belt appears to run nearly at right
angles to the stratum of sandstone near the bottom of the seam,
as shown in the northerly workings of No. 3 mine.

The following is an analysis of a sample of coal from No. 5

mine:
T et e A A A R 8.58
e L L R, 37.82
§{Eoes IR To R O G s e S i 49.73
1 R L B ORI S eArs 3.87

0Old No. 5 mine, sitnated upon the seam above No. 3, and
old No. 6 on the next known large seam above that, are both
abandoned. The former because the seam showed too much
slate, the latter because the coal was not good in quality. Little
or nothing more can be said about them. A short prospect tun-
nel opens a 12 foot seam of coal still higher than No. 6 seam.
An analysis of a lump of this coal gave:

Witapi.. . [t (e e s Lo . 12:25
L LT T SRS B Lo a et S o e S S 39.28
B b 6510 810 € AN e S e e i 44.64
S e e A e b va s ik e e 3.83

Such is a brief description of the seams of coal at Rock
Springs as developed in the mines. There is so much coal that
very little prospecting has been done except through actual min-
ing. From the description it will be seen that beyond question
large areas in all of the seams excepting No. 7 will never be
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worked on account of a thinning ot the seams or the appearance
of too much slate, or both. But the fact remains that the quan-
tity of coal the district immediately about the mines is capable
of producing is enormous and that thus tar it has scarcely been

touehed.
Sgerrox IV.—Tue CarpoN, Dana aNp HanxNa MiINEs.

The older stratified rocks outcrop about the base of Elk
Mountain with a steep dip to the northwest, north and northeast.
The cretaceous rocks outerop with a waving strike, which, away
from the mountain develops into two anticlinal f5lds, which radi-
ate from it. One of these anticlinals has a northerly, the othera
northwesterly course. The first forms a long, broad hill, called
Simpson ridge. The latter is equally high and long, but much
narrower. It has received no name. Between the two there is
a broad synclinal basin of great extent. East ot Simpson ridge*.
there is a second synclinal forming the Carbon coal basin. South-
west of the other ridge a third synclinal contains the Pass Creek
coal. The two ridges consist, near the top, at least, of sandstones,
and argillaceous strata of the Fox Hill group, which dip at steep
inclinations trom their crests and disappear beneath the over-
lying Laramie strata.

The Carbon basin is elliptical in shape, the dip from the out-
cropping rocks being rudely towards the centre. The maximum
width underlaid by the known coals seams is perhaps about six
miles. The greatest length is ten or twelve. The width of the
basin varies greatly on account of a series of faults which havea
general trend ot east and west, and as a rale upthrow to the
south. Coal has been mined near the main line of the Union
Pacific Railway, where it crosses the basin for about twenty
yards. No 5, miive, now abandonded, is about three miles south

of the mines worked. I am not familiar with the interesting.
features of this mine. It is said to be upon the same seam with the.
other mines and probably 1s. The coal dips toward the south
and if it were continued with its average dip would be many
hundred feet below the surface. But a fault of over 600 feet dis-
placement has thrown the seam to the surface just north of the
railway. Old mines now worked out followed the seam to a sec-
ond fault, in this case a downthrow south ot 133 feet. Again
about 2,000 feet further south an upthrow to the south of trom 175
to 190 feet bringing coal to the surface. Both of these faults
have an irregular course, but an average trend somewhat west of
north. No other very large taults are known, but there are many
smaller ones both parallel with and transverse to the general
course of the larger. But two mines are now worked at Carbon.
No. 6 lies between the two taults and extends from northeast to
the southwest side of the basin, which is here only about one mil
wide. 'The slope has an inclination of from 5° to 35.37° w. fron
the surface, and gradually flattens to the synclinal axis an
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then reverses into a plane having a slope of 3°, dow i
coal from the west side is brougght. F%g. 6, Pl’a?: It[]th}:l;((:)l:v:h:
typical section of the seam as it is expesed in this mine. The
coal has a maximum thickness of about 8 feet, a minimur;l of 5
The coal mined averages about 6 feet 10 inches. A very persist:
ent band of slate, usually from 1 to 4 inches thick, occurs about
two feet from the floor. = The floor consists of old soil often ver
shaly and carbonaceous towards the top. The roof is variab]{;
in natare. Sometimes there is a soft clay shale of no considera-
ble thickness with sandstone above it, and again a soft clay that
swells and caves down, extending upward many feet above the
coal. When this is the case, a scale of coal is left in the roof
to protect the clay from the draught. In the southwestern por-
tion of the mine the slate band rapidly widens to nearly 2l;eet
a’i‘nhde mi1]llmre sft'.rfqaks appear in the coal, rendering it unfit for use.
abangonar;ia ;Jt- 0. 6 mine are now being drawn, preparatory to
No. 2 mine lies southeast of No. 6. Aft 1bi
latter, little need be added regarding the aeameraad:;;ﬂ;)elsginﬂi]te
The dip is about 5° in a southerly direction. An area of in.
fer1or.goai unfit for use is found in the west workings, corre-
sponding to the area in No. 6. Fig. 5, Plate III, shows a typical
sectnr;a of the seam in this mine. i g
. A second seam of coal from 3 feet 6 inc
thick lies below the main seam. The distall;s: tl?e?\itl:g iif:ﬁf
varies, but is usually as much as 10, at one point 36 feet. Where
the distance is unusually great there is much sandstone between
them; where less than 15 feet, very little. This coal is ver
dirty and has not proven satistactory where they have attempted
to mine and use it. The Carbon coal contains low percentages
of water and fixed carbon, much gas and ash. It also carries
Isi(:i[:alegafglt hu{.r It 1sPthgﬁm?JSI pé)pular locomotive fuel along the
e Union Pacifie, but doe i
Sprir'ﬁ? cgal g e s not compare with the Rock
e first two of the following analyses represent coal fi
No. 2 and No. 6 mines, respecti ird 1 Gy
g el pectively. The third is of a sample

9 L. 3.
ggter ......... 0 Ry o et 7.66 7.89 7.07
e Y i 41.14 39.93
ixed eArBoN et et 44 .42 42.81 36.46
Anh .o, [ L o) RN ) 4.15 8.16 16.54

The Union Pacific Company no longer ow
of their Carbon mines. Thepeogl basin gxl;endsn gnﬂélelalagidre?t?ég
eight or nine miles. The seams appear to be thicker than at
Carhon;_whether they are the same or not, is unknown. At
Seven Mile Lake ranchmen have made an op:aning upon a seam
of coal that appears to contain less ash than the Carbon coal and
to be fully as good or better in other respects. I am not pre-
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pared to describe this portion of the basin before making a more
thorough examination of it, beyond saying that it probably con-
tains many times the amount of coal that the Carbon mines have
produced. The production of the Carbon mines has decreased
during the past few years, and will be lessened in the future.
The coal now mined is not so good as that formerly produced,
and the available reserve ground is limited unless deep mining
is attempted between No.5 and the railroad track. Probably
for this reason the railway company has been prospecting in
other localities for several years and this year is opening new
mines at Dana and [Tanna, both in the great basin west of Simp-
son Ridge. Dana is about twenty miles west of Carbon, upon
the main line of the railway. Hanna is about six miles north-
east by road from Dana.
THE DANA MINES.

The Dana mine is opened upon a seam of coal where it out-
crops in see. 5, tp. 21, r. 82. The seam dips to the northeast at
an angle of 32° to 85°. At the slope there is about 14 feet of
coal, of which the lower 7 or 8 feet, separated by a parting from
the upper coal, is to be mined. The upper portion of the seam
contains several partings and near the top some thin bands of
shale. Fig. 1, Plate III, represents a section of the seam as
shown in the air shaft. Southeast about half a mile, at a point
south of the railway, a boring 70 feet in depth shows the seam
to be about 7 feet thick. A northwest opening upon the outcrop
show that it maintains the size shown at the main slope for at
least several miles. The main slope and manway are each
about 700 feet in length, and entries have been driven far enough
to prepare the mine for shipment. Two samples taken at a point
near the main slope, a little over 100 feet from the surface, gave
this analysis :

l‘ 2-
L T T M ol Lo S el Rl i i 11.70 11.30
& 2T N S ey R s e e £ 5 42.01
Fixed carboD....ccooisseeserraassessossrenssmnsasans 39.65 39.69
R e L et o raressaany=rrnp=ern el 7.00

This coal is not as good as the old Carbon coal. It slacks
and makes more sparks when burnt. The ash is also rather
high.

THE HANNA MINES.

The new coal mining town of Hanna is situated upon the

northeast quarter ot sec. 19, tp. 22, r. 81, west of the sixth

principal meridian. Over a year ago the Union Pacific Railway

Company began to prospect this region and the work has been
pushed actively ever since. It has been discovered that this re-
gion contains an immense amount of coal, there being a great
many seams and some of them very large. At least three seams
are known that have an average of more than 15 feet of coal,

i
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and many smaller ones have been discovered. Some of this coal
was found to be practically worthless, some of it of a quality that
caused the company to start a town and open a new series of
mines. A branch track has been built fiom Carter Station, a
point upon the main line between Medicine Bow and Carbon, to
Hanna, a distance of about twenty miles. One mine, No. 1, has
been opened and supplied with a powerfal hoisting plant. An-
other, No. 2, is being opened, but is not yet supplied with heavy
machinery. The former mine is now about ready to make regu-
lar shipments. All of the seams that have been opened oceur
near the center of the synclinal basin west of Simpson Ridge.
The axis of this synclinal seems to pass in a direction a little
cast of north and through a point near the center of section 21.
Al of the coal seams developed are upon the west side of the
axis. The Laramie rock extends westward for about twenty
miles at least, but T have never been more than two miles di-
rectly west of Hanna, and am not familiar with the structure
from thence to the Ferris coal bank near the North Platte. The
three largest seams known are all opened at points near the
channel of Chimney Creek, a stream flowing nearly due west to-
wards the Platte River. The distance along the valley from the
lower to the upper of the three is about one and a half miles.
The central seam outcrops about half way between. The rock
west of the lower seam is chiefly a soft, massive, coarse-grained
sandstone. A similar rock overlies the seam, but it is inter-
rupted by softer argillaceous strata, which become more abun-
dant eastward until the former seem to disappear. For several
hundred feet beneath the central seam there are numerous strata
of very hard reddish sandstones that have offered marked resist-
ance to erosion, causing the formation of a prominent ridge, to
be referred to later. Between the middle and upper seam the
rocks are mostly soft and argillaceous, with numerous hard, thin
strata of reddish sandstone and several workable seams of coal.
The upper seam is called No.1, the middle No. 2, and the bottom
No. 3. A smaller seam between Nos. 1 and 2 is called the red
ash seam.

No. 3 seam dips about 12° in an easterly direction. No ex-
tensive tunnels have been run in upon it. Two cuts and some
bore holes near the outerop show it to be from 14 to 24 feet in
thickness. The outcrop crosses the valley in a northeasterly di-
rection. The seam has not been traced very far.

No. 2 seam outcrops just east of the prominent ridge of
harder sandstones. " No. 2 mine now being opened upon it shows
the dip to be about 20° s., 35° e. The structure of the seam is
shown in Fig. 4, Plate III. The middle band, 14 feet thick, is
the one that it is proposed to mine. No. 2 mine is situated but
a few hundred yards south of Chimney Spring, which 1s the gap
cut through the sandstone ridge by the main water channel.
Another opening has been excavated upon the same seam half a
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mile to the northeast, which shows about 20 feet of coal. Be-
sides these two openings there are a few shallow pits and a num-
ber of shallow borings along the line of outcrop that determine
the size of the seam for several miles and show it to vary in size
between limits of 16 and 24 feet, with an average of about 19 feet.
The clay band towards the top appears to increase in size towards
the north. South of No. 2 the bore hole notes do not mention
it; to the north they mention a band of clay at places 6 teet thick,
which corresponds to it in position. A smaller seam, where
opened about 5 feet thick, lies above No. 2 and below No. 1. An
incline about 50 feet in length exposes a perfeetly homogeneous
breast of coal. The dip is 12° 5., 30° e. The roof is shale and
the floor carbonaceous clay. The croppings may be traced for
nearly a mile. The coal is coarse grained but firm and doesnot
slack badly. All the joints are covered with a thin film that
causes the brilliant interference colors of * peacock coal.” There
are a number of other openings upon seams between No. 1 and
No. 2. Some of them are said to show merchantable coal and
some not. No. 1 seam is opened by the workings of No. 1 mine
for a distance of about 800 teet from the surface. Entries have
also been driven, and when the dump is finished the mine will
be ready to make shipments upon a large scale. Fig. 2, Plate
111, shows the structure of the seam. The upper 14 feet is to be
mined. A persistent parting of great regularity divides it into
two almost equal bands. There is no slate i the vicinity of this
parting. The seam has been traced continuously but a short dis-
tance northeast or soutbwest. In the former direction the out-
crop soon disappears beneath the decp soil of Chimney creek
bottom. About a mile to the northeast the No. 2 seam, or at any
rate one of about the same size and with similar coal, again ap-
pears at the surface. A section is represented in Fig. 3, Plate T11.

Three prominent faults cut the formation near Hanna.
They are nearly parallel with the general dip of the formation
and with each other. They are only plainly seen upon the long
ridge that follows the ontcrop of No. 2 seam. The coal occur-
ing near the surface upon this seam has been burnt and the lower
slope of the ridge is covered with a hard dull colored slag and
the characteristic deep red fragments of ecalcined iron-stained
sandstone. Chimney creek cats through the ridge where the
most southerly fault breaks it. The displacement in the axis of
the ridge is plainly marked and the fault may be easily traced
along the surface to the southeast almost to the outerop of N
seam. Two springs, Chimney spring and one about three-fou
of a mile southeast, are located upon this fault. The displs
ment as determined by borings is about 120 feet down to tl
northeast. The second fault crosses the ridge just north of t
‘second opening upon No. 2 seam, already mentioned. The di
placement is in the same direction and probably greater than ti
one just mentioned. The third fault is an upthrow to the north-
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east of probably 400 feet or more. It cuis No. Z seam about one
and a half’ miles northeast of No. 2 mine. I have failed to trace
these two faults to the southeast towards the outcrop of No. 2
seam, in spite of the prominent reefs of sandstone that ocenr in
the ground between. This may be due to the fact that they
rapidly lessen to the southeast or change their course, or it may
merely be that they continue and the observer was unable to dis-
tinguish them.

A number of analyses have been made of samples of coal
taken from some of the seams described. While all of the
analyses were of averages, excepting the two that are called lump
samples, they do not show any maried differences in nature, but
notwithstanding there seems to be considerable difference in the
quahty of the coal. No samples were taken from No. 3 seam, as
the openings only showed the weathered coal very near the out-
crop. No. 2 seam shows a hard, bright coal near the bottom of
the cut northeast of the mine. In the mine, however, the coal
appears to be soft and, perhaps mechanically, has a tendency to
break in mining with the formation of a good deal of slack. No.
1 seam contains much harder and firmer coal that does not make
much slack in mining nor does it air slack to any extent
when brought to the surface. Most of the coal is of rather fine
grain and a fractured face has somewhat the structure of a very
fine micaceous rock. Through this, and especially in the lower
7 of the upper 14 feet, there are irregular bands of very bright
and shining coal of exceedingly fihe grain, having waving bands
through it similar to the grain of wood. It is locally called cur-
ley coal. The No. 1 mine promises to make a domestic fuel of
superior quality. As a locomotive fuel it is hardly equal to the
best Carbon eoal.

The following is a table of analyses:

TABLE IL
ANALYSIS OF COALS FROM SEAMS NEAR HANNA, CARBON COUNTY, WYOMING.

No. Description. Water.| Gas. cil:b?n Ash.
1 | No. 1 mine, lump, fine grained..... 7-64 | 45.89 | 45.11 1.36
2 | No. 1 mine, lump, coarse grained ....... B.43 | 45.88 | 41.46 | 4.23
3 | No. 1 mine, average lower 5-foo thand. 8.43 | 43.02 | 41.03 752
4 | No. 1 mine, lower 7 of upper 14 feet*.. 9.07 | 45.80 | 39.06 | 6.07
5 | No. 1 mine, upper 7 of upper 14 feet... | 8.33| 44.50 | 42.88 | 4.40
6 | No. 2 mine, UPPEL 7 feel.uerisriisreracseasnscnsanianens 9.12 | 41.68 | 45.36 | 3.84
7 | Mo, 2 prke aiddle Fa Tl oot o sioeate s i anass 9.1I | 42.51 24446 | 3.92
8 | No. 2 seam, northeast Opening®.....c.ocerveesruerenes| 10.35 | 41.36 | 44.22/| 3.00
9 | No. 1 seam, section 16, upper surface coal®...........| 11.55 | 43.01 | 42.19 | '3.25

10 | No. I seam, section 16, lower €oal... .uoeicsnesaernnnes| 7.98 | 42.50 [ 44.08 | 5.35

11 | Five-foot seam, section 16, near surface........cccenvs 8.78 1 40.13% 45.12 |  5.97

#*Samples at once bottled and tightly stoppered,
SecrioN v.—THE UNDEVELOPED CoAL ARrEAs WiTHIN THE UNION
Paciric TweNTYy-MILe Lisir*.

4 The more important coal seams along the line of the Union




=

34 (G E0LOGIST'S REPORT.

Pacific have now been described. The undeveloped localities
within the limits of the land grant and the proportionate amount
of undeveloped coal is immense. It is perhaps no exaggeration
to say that one-half of the total area of land within the twenty-
mile limit north of the track in Carbon county is underlaid with
coal. Unquestionably much of this coal is of inferior, some of
it of superior quality. Upon reasoning based upon observation,
the writer believes that the area north ot Fort Steele and on
both sides of the North Platte river, is capable of producing good
coal if the proper horizon be prospected. The question of what
constitutes the proper horizon for good coal, if there is a definite
horizon, will be discussed at the close of this chapter.

The coal area south of the railroad and within the railroad
limits is by no means so large on account of the Elk Mountain
uplist. The district iinmediately south of Carbon and included
in the Coe & Carter purchase from the railway, contains a large
quantity of coal which, as shown at Seven Mile lake opening, is
of excellent quality. In size this portion of the Carbon basin
does not cover more than 20,000 acres. About 8,000 acres of
this was recently purchased after having been partially prospected
by a competent engineer, and it seem probable that new mines
will be opened here in the near future.

West of Simpson Ridge from this locality the land in the
vicinity of Bloody Lake is prospectively valuable. Again the
is coal in the Pass Creek Basin east of Rankin’s ranch. T
synclinal is of small extent however. The only opening expo
a heavy seam of clean coal, which apparently 1s of poor qua
and unfit for commercial use. That there is or is not mercha
able coal has never been shown. Little is known of the e
seams in the district lying between Saratoga and Rawlins, turt
than that seams are to be found. I understand that there ar
few openings, but have never seen them. One sample of ¢
shown me as coming from that locality was of poor grade. A

four miles southwest of Rawlins, in a district Jocally broken 2
complex in its structure, there is a small mine, the property
Mr. Maiachi Dillon, from which much of the coal used in
town i mined. The seam is from 4 to 5 feet thick and the ¢
usually quite clean. It contains some iron pyrites, but not en
to materially injure it.

West ot this mine some four miles another seam of
recently been opened. 'This seam is much higher up in the
measures. The coal is bright and clean and there is about eig
or nine feet of it. While the Dillon coal does not slac
will answer tor all the requirements of domestic coal or

producer, the other coal will slack and will answer for such

The first two of the following three analyses represent

sEvery other alternate section of land within twenty miles ortt.he_ :
Ve

granted to the rallroad company. This grant included coal land. The
Tefers to the boundary beyond which no land was granted to the company
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ot the Dillon coal, the third sample from the higher seam :
1- 2

o : 3.
Gaiter ................................... 3;.37 519 19.16

; .05 37.05 33.1
gﬁlefocarbon ............................. 51.56 48.50 4?.0%
et TR L R 9.25 3.64

Both of these seams outero i
! ams p upon the east side of i-
llli};.% hi’l'lagssibne;“\;eer; thaévlms Mountain and the Bittel? O?e?l’cnsg-
o B rest to Separation Creek there th
coal which have been found defici il
Ty g bee eficient where prospected. Simi-
i, pon the opposite side of th i
coal at Hallville and near Point of R 5 e
. ks was found to b
tically worthless. All of these se g il
P ese seams, with the exception of the
veryIn; ) thegbastl;. in the Laramie. The Dillon appears to be
t has been shown that the Rock Spri i
. at t rin ed 1i
;lk(f:ls ;Egel;-as(te‘ :E]f:'l t&gtﬁamm:e rocks. In t.hl; ex%‘:azgaciulgzgg(}rgfs
of the - parallel it is seen that the L i
pass north from Rock Springs f i b
, ) gs for some distance and swingi
westward in a bold curve, finally return i fy dive
tion and cross the track, Shouid i ol se
1 s the rule hold th i
likely to be found at the bas e
t e of the Laramie it 1
that this outcrop would offer a splendid field to lth:rourgsgsgiir
H 2

especially where the coal meas
tured by eruptive rocks (Leucit‘gtaa north of Salt Wells are frac-

SecrroN VL—Coarn Laxps Witnour Tae RATLway LIMITS IN
CArBoN AND FrEMoNT COUNTIES.

There is a very lar
A : large coal area south of the twenty-mi
ifi[{:;tﬁ*ithe r?rgﬁ"n drained by the Snake River and its noftﬁil}s
oy buet&the W(:'Ii'fe:r?l also rumtlj)rs of excellent coal being found
there, as never been over this ti f Wy
e ! ) : portion of Wyo-
e nows nothing authentic concerning the quality of the
Rive:"v?}:z}: of t};e twenty-mile limit and sounth of the Sweetwater
. %upp]yine;?g zos;;) :o;?r'ge ]undevelpped coal area that is eapable
g g In large quantity. At a few places th
ﬁﬁiftg%{ﬂog the ’Ir‘:ountry 18 very complex, and is not yet tEorousghl;
easil.'bunr:l ; l:ie genera! structure, however, is simple and
o lgs to ‘i:;srtlt;(;n. th'i[;h: writer 1:1th devoted several consecutive
Ry egion and has prepared notes for a geo-
: ut at 8 K
. bl‘lef: descrip’tion . itI.]re ent he can c:u]y spare space f%? a
etratgi;:]ll}?] Mountain is the crest of an uplift which has thrown
vl 51;1 l?roslr; (?imn the western r‘[(‘:oal measures above the level
\ ng country. he st i i
£ ¢ 3% e strata dip radial
th{:!n:ﬂ:]hei cengfr of this uplift, and at the base Ef the tgu:;?g
rocks pass beneath the surface and make room for the
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younger, until finally the coal-bearing strata appear at distances
inversely. proportionate to the angle of the dip. To the south
the dip is steep and coal seams are found a few miles from Raw-
lins. To the east and west they only appear twelve or fitteen miles
from the town, while to the north toward Whisky Gap they do not
appear for thirty miles; in other words, the Rawlins Mountain up-
litt forms, so to speak, a great illiptical island of older rocks, about
which the coal measures ontcrop. This leaves a rudely semi-circu-
lar line of outerops of coal veinsnorth of the railroad limits.  Pass-
ing from the limits in township 24, range 90, the eroppings extend
north through township 25, range 89, north and east through
township 26, range 88, and thence in a rudely sontheasterly di-
rection to township 25, range 85, and beyond into the Coal Creek
basin, again within the railroad limits.

In townships 25 and 26, ranges 89 and 90, the coal-bearing
rocks dip to the west and northwest until they disappear beneath
eocene strata. Even to Muddy Creek they unquestionably un-
derlie a large arca. From the latter point southeast the width
of the belt is limited by the base.of the Ferris and Seminole
Mountain uplift, which cause the lower cretaceous rocks to rise
to the level of the surface, now with a sontherly and southwest-
erly dip.

The Muddy is a sluggish stream which flows into the Sweet-
water River. Considerable development has been done upon
several of the coal veins which outcrop on certain branches of
this stream and at points which are all less than fifteen miles
from the Sweetwater. The analyses of samples of this coal taken
at distances approximately 150 feet from the outcrop upon the
slope of the seam are unsatisfactory. They represent a class of
coal that is not fit to supply the northwest trade, and the land
will have little value as coal land unless better coal is discovered.
The analyses made are as follows:

1. . 3.
T TS ) o AR S A P el s gL 13.13 13.61 14.30
e el M AR AW e TR el o 35.57 36.00 3442
Hixed earBon s .vissisasse vasisasean 45.40 46.24 40.03
AR e e R R S 5.90 4.15 11:258

Passing southeast from the last locality along the base of the
Ferris Mountains the surface is largely covered with sand hills,
and is wholly unprospected. It is only atter the divide between |
Sand Creek and a tributary of Hurt Creek 1s passed that coal
croppings with some developments upon them are to be fou
These coal lands extend from the base of Bradley’s Peak sou
east along the base of the Seminoe Mountains to and across t
North Platte river. From the river westward the coal lies i
synclinal basis, and outerops in two parallel lines. Towards
Brradley’s Peak this simple structure is complicated by a system
of faults which are imperfectly understood.
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The seams of this region have been opened at a number of
points, all north of the railroad limits. Only a few will be men-
tioned. The westernmost opening is above the Fieldhouse ranch
where a tunnel has been run by ranchmen upon a 7-foot vein.
A thin layer of clay (from one to six inches) shows in places
about two teet from the foot of the vein; otherwise the coal is
perfe';tl;:y clean.

y ¢ Penn Mining Company owns some land tw
miles below the Fieldhouse l)zfuk.y They opened the veiﬁ g}:rt)h;get?
a slope. The coal is about five feet thick, and uniform in char-
acter. It does not slack, as evidenced by a pile at Seminoe
which has lain in a shaft house over a year. ’

. The third opening is at a point about two miles above Mil-
ler’s ranch. There are here two veins abouat 50 feet apart, each
12 feet thick. Gopher holes indicate the presence of other veins
in the same group; but these have not been opened. The first
work done here was upon the upper of the two veins. A slope
was run for 100 feet or more, nearly upon the strike of the coal
and a shaft was sank for ventilation. The roof of the slope caved
about eight years ago and no work has been done upon the vein
since. The coal was examined through the shaft. While nn-
touched for eight years, and with each year’s snow filling the
shatt and melting, the walls still stand firm and unslacked. al-
thogh much altered by contact with air and water. No analysis
of the coal was made because of this change; but from its appear-
ance it is believed to be of excellent quality. When the first
slope caved, the lower vein was opened in a similar manner. The
coal is reported to be inferior to the upper vein in quality. Not-
withstanding, it certainly is the best coal now mined in Carbon
County. With the exception of a thin streak of boney coal (2 to
4 inches) near the foot of the vein, the coal is pertectly clean. It
shows no iron pyrites, is bright, close grained, and break into
cubical blocks when struck with a hammer. The dip at the Mil-
ler bank is between 50° and 60°. At the two localities deseribed
immediately preceding, the dip isnot over 10. The three fol-
lowing analyses will show the composition of these coals: No. 1
Miller opening, 12-foot vein; 2, Penn Mining Company; No 3,
Fieldhouse opening. = ’ ’

1. ol 3.
\:Vater ..................................... 9.62 9.40 11.42
(-:_as- ......................................... 36.03 36.90 37.87
Pixed Carbon:....... ot vssiosim 51.12 47.30 48.54
Anhipfse s b o emiestRl T 2.33 6.40 20T
o tals s e 100.00 100.00 - i_(}0.00

While analyses of these coals indicate, and actual trial proves
that there can be no question but that they are excellent domes-
tic fuels, and while they appear to be in every way suited to the
ordinary purposes of commerce, yet there appears to be one diffi-




38 GroLocisT's REPORT.

culty connected with the lands in this particular district. That
is, they appear to be badly faulted and broken and it is by no
means sure that large areas will be developed upon which exten-

sive seams may be opened. Thus at the Miller baunk, while the

surface is largely covered with sand danes, enough is revealed to

chow that the country is exceedingly complicated it its structure.

Tt is two miles or thereabouts to the base of the mountains. In

that distance there are two synclinals and an anticlinal and the
coal basin appears to be scarcely a quarter ot a mile wide. The
writer at first thought that this was not the case, and that there
was a basin nearly two miles in width underlaid by coal, bat
careful investigations during the past summer have convinced
him that he was wrong. KFurther west, toward the Penn open-
ing, the synclinal structure disappears and a series of faults ap-
pear to take their place. Still further west some of these faults
appear to unite and form one great uplift which throws the met-
amorphic rocks of Bradley’s Peak in direct conjunction with the
Laramie strata. The displacement of this fault cannot be less
than 1,000 feet.

Tt is a matter ot regret that time and space will not permit a
fuller description of this very important district, covering the en-
tire area embraced within this section. That good domestic and
steam fuel occurs in several places is certain; that it occurs in
large and unbroken areas is almost certain. It must also be re-
rembered that there ave large seams of inferior coal, consequently
those desiring to find the merchantable coal will be compelled to
prospect carefully and systematically and venture ahead as each
preliminary step is proved successful. Otherwise, they may only
add others to the already too long list of failures that have re-
sulted from careless or unintelligent prospecting in the western
coal fields. Should prospecting prove successful the entire dis-
trict will be found accessible by railroads both from the north

and the south. J _

SeerioN VII.—THE Coat Fierps oF NORTHEASTERN AND CENTRAL
Wyoming—TaE Powper River CoAL AREA.

The coal area of this region is immeunse in extent. One:
field occupies the basin between the Black Hills and the Big
Horn Mountains, and extends from far within the confines of
Montana to and across the North Platte River. This field, call
for convenience the Powder River coal field, occupies about 1
000 square miles of the surface of Wyoming, and is capable
producing many thousand million tons of coal. The same or
different seams may be seen outcropping every few miles, so th
it is very easy to reach the coal, and the numerous settlers ha
almost always a cheap and convenient fuel at hand—a very 1t

ortant circumstance when it is remembered that wood of a
ind is often scarce. But even where wood is abundant co
usually preferred. In Johnson county, near Buftalo, there aré
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‘two small mines that supply the town and milita imi
lar mines are opened near Sheridan. Many othg' %?;ﬁingénﬂi
limited extent supply the individual settlers who do not file upon
the Jand because coal is so abundant. But, as far as known I:'.he
coal of this district bas little other use than that of supplyit’z a
local market. The present discoveries do not warrant a belief
that it will furnish a fuel that will merit transportation and do
the work that commerce demands. So long as the carryin
facilities are so ufterly inadequate, and it does not make a J;'esgt
deal of difference whether it takes six tons or ten to last a fa%nil
through the winter, this coal will answer, but when the value i§
enhanced by the cost of transportation, better coal is required
For this reason, except for local consumption, coal mining in the
Powder River field, along the line of the Elkhorn & Bg{issonri
Valley Railroad, has not proven very successful. Certain people
took up and bought about 3,400 acres of land on Shawnee Sretl;k
near this line, and made expensive developments, only to find
that their coal would not answer the requiremeuta; of trade and
that the money they had invested was a dead loss. Two other
mines have been opened up further west, immediately on the
line of the railway. With the advantage of low rates they are
able to sell about 40,000 tons of coal annually. The ma.rkcyt ex-
tends east through Nebraska to Omaha and to Sioux City, Ia
While the coal is light, it burns freely and without the fé}’r:ma:
tion of soot. For these reasons and its cleanliness it sometimes
is sold for domestic purposes before stronger coals; but there is
not enough sold to warrant the belief that they will make large
g—::lei'h t‘l;klllm prediction does not seen unsafe when it is consi%i-
o locoamotii? If;:)::ls are not good steam producers and are unfit
_ . THE mll]m?'nsmxn COAL FIELDS.
is area lies north of the Rattlesnake Mo i 1
tends from the North Platte River, below themintagl'::hagt('l fli(e
Sweetwater, northwesterly, nearly to Lander. A latge portion
of this field is covered with younger rocks, which lays over the
coal croppings. The coal, li{e that of the Powder River field, is
a lignite, and serviceable to the ranchers as a convenient fuel
but as far as known is not suitable for the market. The western
%301‘11011 Ofdthls field, which includes the coal seams near Lander
E]
(;sfeiatu':epte from this statement. I am not yet prepared to speak
The question of finding a better fuel i r Ri
and Rattlesnake coal areas is a very importlz::atﬂ:)(:lgowl%e; Ea?l%r
superior coal is uncovered, it will probably occur at a lower hor{
zon than any of the seams at present discovered. In the last
named area, the coal certainly occurs at a much higher horizon
than at Rock Springs.  The writer believes that the same is the
case in the Powder River area, but he is not positive of it. The
prospector should pay attention to the ground upon the outside
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of the basin and nearer the hills or mountains that horder it.
Thus at Buffalo and Sheridan the sandstones lying west of the

lowest known seams should be searched for coal.

It will be shown later that the new Crook County mines oe-
cur in the Dakota sandstones, a formation much older than the
normal Wyoming coal measures. Southwest of Dayton, in
Sheridan County, a seam has been opened in the same formation.
The opening only exposes a highly carbonaceous shale that will
burn, but will leave 30 to 35 per cent ot ash. Should the seam
be followed along the outerop it might or might not show a good
%‘mde of coal. It can only be said that in the same formation in

’rook County there appears to be large areas where the coal is
equally poor. !

The Dakota sandstones along the castern base of the Big
Horn Mountains forms a very prominent outerop. They may be
easily recognized, as they form the first prominent ridge or reef
without the red sandstones and clays that lay at the base of the
main range. They consist essentially ot hard massive sandstones
with some fine conglomerates and some shales near the centre.

SecrioN VIIL—THE Coan Fierps or EisterNy Crook CoUNTY.

The great foot-hill table-land or mesa of the Black Hills in
Wyoming, cut by deep, more or less precipitons canons, but
otherwise standing up above the surrounding country, consisting
essentially of hard, coarse-grained sandstones and fine conglom-
erates ot white and yellowish colors, overlaid at the base by dark-
colored shales, underlaid by light-colored clays and other varie-
gated strata, can not escape the notice of the most careless b-
server.

Owing to the difference in hardness from the rocks below it,
the mesa has a tendency to present a bold escarpment towards
the center of the hills. Owing to the at first nearly horizontal
position of its strata, it slopes%mt gently outward until the final
steeper inclination of the strata causes 1t to pass down to the level
of the plains at a slope entirely dependent upon the angle of dip.

This prominent mesa is composed of what is known as the
Dakota group of rocks. Recently new discoveries of coal have
been made in it, and for this reason it is now of special impor-
tance.

AREA.

It is here sufficient to say that the Dakota groups of rocks in
Crook County extend from a point on the South Dakota line
southeast of Jenney’s Stockade in a direction west of north
through townships 45 and 46, range 61; townships 47 and 48,
range 63, and township 51, range 66. From thence onward it
g:sses northward around the west side of Missouri Buttes. The

elt thus described varies considerably in width but will average
fully six miles. Besides this the Dakota forms the surface rock
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over a large portion of the territory lying between the north side
ot the Bear Lodge Mountains and the Belle Fourche River.

Allusion has already been made to the canons which cut
deep into the mesa. This applies not only to those ot the large
streams, but to innumerable branches which come in from all
directions. These canons are so deep that they all cat down
through the coal veins and expose them outeropping on either
side, and in the majority of cases they even cut entirely through
the Dakota rocks and into the Jurassic clays. So frequent and
near together are they in places taat they do not leave areas of
unbroken ground sufficiently large for mining purposes. Itis
only in those places where there are few canons that large pieces
of ground are left with uninterrupted coal veins beneath them.

Further, although there are few places where the Dakota
does not show some indications of coal, there are many where the
veins are too thin or impure to work. Asa consequence there is
a very large portion of the area in question that will prove unpro-
ductive, and it is only where good coal is found underlying large
areas and in veins sufficiently thick that mines will be eventually
opened,

: In spite of these very considerable limitations there are large,
unbroken tracts of land, as yet unprospected, that may or may
not afford mines. The few openings now tosbe mentioned only
mark a beginning of the search for good coal in the Dakota rocks
of Crook County " _

The qualities which render this coal desirable are: (1) They
contain less moisture than any other coals yet discovered. (2)
They do not slack. (3) Some of them coke. The difficulty will
be to find the coal possessing these qualities and also having a
low percentage of ash. The ash and in some places the sulphur
are the chief drawbacks.

Important development work has been made on Hay Creek,
north of the Bear Lodge Mountains, in township 54, range 61; at
the Brier Hill Bank, on S8kull Creek, in townships 47 and 48,
range 63, and at the Mount Zion mines, in township 46, range 61.

THE HAY CREEK MINES. J

As a result of the necessity for good tuel at the Black Hills
mining towns, a search for coal was instituted long ago, and the
Hay Creek veins were discovered over ten years since. To-day
several slopes have been run in on the coal. Some of these have
caved in on account of insecure timbering and the unsatistactory
charaeter of root and floor. The Barrett and Fox mine is now
cleaned out. These workings expose two veins of coal lying
about 20 feet apart, and separated by fireclay and sandstone.
The bottom bed lies abont 30 or 40 feet above wpa,t; I consider
the top of the Jurassic formation. Bach of the veins appears to
be about 4 feet thick. At a point about three-fourths of a mile
west of the Barrett main opening the lower vemn is said to be 7
feot thicle,, * * *

6_
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The following analyses were furnished me by Mr. Barrett,
the first two being made by the chemist for the Chicago and
Northwestern Railway, the last by Mariner & Hoskinss of Chi-
cago:

l' 20 3.
s A R 0 1 | TR 8.18 8.74 9.02
B E e i s T s S e 41.95 41.20 39.90
e edlearbon o it bkt vne s e 40.12 3991 39.74
ot R e TIOR8 Vi end | U 9.75 10.15 11.34
Potal ottt s i 100.00 100.00 100.00

In the latter part of July some other men were prospecting
in the Jurassic clays south ot the openings already described.
They found a streak of carbonaceous matter along the bed of the
creek, which they followed in some distance, and at that time
they were sinking a shaft below it through fire-clay, containing
pieces of wood that had been partly changed to coal and the re-
mainder petrified. There is a rumor that they finally struck a
vein of coal in their shaft.

THE BRIER HILL COAL.

Two tunnels, each 60 feet in length, have been run in upon
the coal vein underlying this property. The discovery tunnel
shows the vein to be 8 feet 4 inches thick, of which the upper 63
feet is chiefly of dull, lustreless color, and has a brown streak.
The bottom 2 feet is bright, fine-looking coal.

The other tunnel, situated a few hundred yards distant, shows.
the vein to be here only 6} feet thick, of which the upper 18
inches is of dull color, then 3 feet 4 inches of bright coal, and the
bottom streak of duller color.

Analyses of this bright-looking coal show it to contain a
very large amount of gas, a low percentage of fixed carbon, and
a low percentage of moisture.

ATk S S S SRS I I ST ST
AR s e s Sy e R e e S s v e s 41.70
IR0 ORPDON L ot rat el upioms s smasca s s s ks tons 44.98
1033 et o CUST W IS SNt e T R 1 ol 8.07

These samples are from selected pieces which were sent me.
from Crook County about two years ago. My own samples give
the following results :

WO i inaciavs i feasvhosesss sinranastaentl | - 687

I R L R R R e R L 85.66

Ly s g VT T A R T T ORER £
e e e pr Py L | 16.62 19.30

It will be seen that the general average of the vein in t
two tunnels (Nos. 1 and 2) is unsatisfactory in that the perce
age of ush is very high. No.3 is the best. It represents an
average of the 3-foot 8-inch streak in the center of the 6-foot 4-

(GEOLOGIST'S REPORT. 43

inch breast. A streak of this thickness would pay to mine if it
were uniform. I fear from the nature of things that this streak
will be irregular.

THE MOUNT ZION MINES.
This locality was visited in July last. The writer was treated

with every courtesy by those in charge, and wishes to here ex-
press his appreciation of the kindness shown him.

Sandstone.

Shale.

0.8

b 0.95.
¢ 0.6

danTs

e4.3

0.3

£05

Fire Clay.
Sandstone.

Jumbo Seam.

These mines are situated in township 46, range 61. The
Jumbo Claim is in the center of section 29, the Antelope is con
tiguous upon the west. The other coal claims adjoin. The
owners have and are investing large sums of money. Besides
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the developments actually made upon the coal seam they have
purchased about 6,000 acres of coal land, freighted in and set up
a large saw mill, graded many miles of wagon road, bmlt many
houses, located a town site, made hundreds of thousands of
bricks, and brought in and set in place an extensive mining plant
of the most improved type. In addition to this the Burlington
system is extending its Broken Bow branch about 200 miles in
order to connect with the mines by the time they are ready for
production. When the mines are opened and ready to ship coal
and the railroad connection completed the total outlay of money
can not fall far short of $2,500,000. Consequently, the success
of these mines is a matter of great importance to those who
have invested this money.

Prospecting in the vicinity of the Mount Zion mines was
commenced nearly two years ago. At first the results were so
unsatisfactory that the search was nearly abandoned. The coal
seams found were thin and impure—nothing more nor less than
slate. About section 29 the outcropping coal had been mostly
burnt. But one point was found that the old fire had spared,
and the discovery was made here which has led to the invest-
ments desceribed. A point was selected to the west of this dis-
covery, where a gulch several hundred feet deep, rununing east of
south, cuts down through the coal and leaves the seam out-
cropping on either side about 55 feet above the water channel.
Two mines are being opened here, the one on the east called the
Jumbo, the one on the west called the Antelope. They will
each have a capacity of 100 tons per hour. The coal was found
to be burnt back of the crop for a distance of 200 teet. When
the fire had worked back this far the whole mass of the over-
hang hill caved in and smothered it out. The tfollowing were
the developments that I saw at the mines: (1) The Jumbo dis-
covery tunnel which starts at the croppings and follows the vein
in 78 feet along the floor, 69 feet along the roof of the seam. (2)
The Antetope air-way, which strikes unburnt coal 200 feet in and
passes 12 feet into it. (3) Two small prospect tunnels run, one
for each mine to determine the level at which the output tunnel
should be started. These pass through the burnt zone but do
not enter into the coal far enough to show its quality. (4) A
similar tunnel about 300 yards up the gulech from the Antelope
main entry. (5) The Antelope output tunnel and the Jumbo
air-way and out-put tunnel, none of which had reached the solid
coal in July. (6) Certain short tunnels on the crop of vein in
various gulches, none of which showed solid coal. Of these
workings, ageregating not more than 1,200 linear feet of tunnels,
only two showed the sohd vein. These together were in solid
coal for a distance of less than 75 feet. _

Before describing them it may be well to mention how the
samples for analysis were taken. A suitable point was selected
as near the face as practicable and a tape hung from the roof to
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the floor. Then the various bands in the vein showing any visi-
ble difference in appearance were measured and marked off b
small pieces of white clay stuck to the face. Each band and ics
thickness were entered in a note book and lettered. Then
samples were taken as judgment directed. In taking a sample
a cloth was spread on the floor and a groove of uniform width
and denth was made vertically across the bands to be assayed.
These pickings were crushed and carefully quartered to a con-
venient bulk.

_ The Jumbo discovery tunnel is 69 feet ander cover. The
vein is 7.7 feet thick. Over the coal there is little more than 1
foot of compact slate with sandstone above it. Below the coal
there is found 2 to 6 inches of fire-clay and then white sandstone.

The cut represents a diagram from my note-book. The
letters represent the various bands distinguished, the figures, their
thickness in feet and decimals of feet. '

_ Streaks A, C, E and G are bright-looking coals, of usually
aniform texture and luster; B and F are shales of grayish color;
D is streaked in appearance, having irregular bands of coal alter.
nately bright and dark. I was informed that it was the intention
to mine the coal by machinery and to cut in on streak G and
shoot down from streak A, and in breaking up the coal to throw
B and F aside. From analyses of coal similar to streak D from
the {&nte]oPe, I think this will not yield good results, Andin my
opinion orly streaks K, F and G will be mined, of which F will
be thrown out. I took two samples of this streak, one from a
point 33 feet under cover and oune from a point 5 feet from the
face. The analyses gave:

Ia 2.
‘i\}’arer .................................................. 5.17 8.10
(J_as ...................................................... 41.40 42.57
e dtrarbon o e G P L DR s o ey 39.98 37.51
b\ | EEnC e o S S S D 13 45 11.82

No. 2 was kept in an air-tight bottle for a certain purpose.
It will be seen that the moisture is higher than in No. 1, which
represents the coal as it would arrive upon the market. I have
not yet made other analyses taken from this opening.

The next cut is a similar representation of the vein as ex-
posed in the Antelope air-way. Streaks A, C, E and G repre-
sent the cleaner coal. Streaks B, F and H the shale, and streak
D a band of so-called boney coal. It will be seen that the two
sections closely agree with each other, only the bottom streak is
thicker and a new streak of bone (F) has appeared in the Ante-
lope tunnel. =

] The following are analyses of samples taken from the Ante-
ope:

1. 2. 3. 4.
Water. il s ivnasss 5.86 6.44 6.56 3.32
Gag i laitininia i, 4217 39.75 37.96 38.94




46 GEoLOGIST'S REPORT.
Rigad carBof.tut ot 4293 41.34 40.00 31.73
T T ey N N AT e 9.75 12.47 15.39 26.01

These analyses represent samples of the following streaks :
No. 1.—Streaks E to I, inclusive, except F and H.
No. 2.—Streaks A to I, inclusive, except B, F and H.
No. 3.—Streaks E to 1, inclusive.

No. 4.—Streak D.

d Sandstone.

a0.6

bo4

e 0.6

d 08

ol

g 15

ho'5

i245

Fire Clay.

Bavidet
o

Antelope Seam.

There can be no doubt but that specimen samples showin

far less ash, and equally as good in all other respects, could b
.taken. In fact, Iqhave. made analyses in which the ash was nc
over 7 per cent., but the analyses given above represent avera,
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In my opinion it will be necessary, unless the quality of the seam
oreatly improves, to abandon all streaks above E and throw aside
Fand H. Otherwise the percentage of ash will be great. While
the ash in these coals is high the moisture is low, and if we add
the percentage of gas and fixed carbon together it will be seen
that the total combustible matter does not compare unfavorably
with the Union Pacific coals. Further, this coal will probably
yiild more heat to the per cent. ot combustible matter than the
others.

If the most conservative view of the portion of the vein to
be worked is taken, each opening shows about 5 feet of clean
coal and from 4 to 5 inches of slate, and if we inter that a large
area contains upon an average a like thicknessand grade of coal,
the vein will yield over 3,500,000 tons to the square mile. This
question of continuity in thickness and quality is an exceedingly
important one.

With the latter field the writer has mentioned all the coal
areas in Wyoming which he has personally inspected. He has
not yet examined the unqestionably large areas of southern Al-
bany and Carbon Counties, which he understands are of great

romise, nor the coal fields of Uinta County and the Big Horn
%asin. Although he has heard reports and rumors of excellent
coals in all of these large fields, he is as yet unable to report upon
them, for the want of personal knowledge. Consequently, unless
it is remembered that this paper upon Wyoming coal fields is in-
complete and that it leaves out large and promising areas com-
pletely, injustice will be done the subject.

SecrioNn IX. —CoNCLUSION.

Thus far large seams of coal have been opened in Wyoming
that are adapted to most of the purposes of trade, but especially
to domestic use and steam making. No coking coal fit for the re-
duction of iron ores has yet been discovered, unless coke from
portions of the Crook County seam prove to be available. There
is now an urgent demand for coking and for the better grades of
coking coal, in localities tributary to the Northwestern and Bar
lington Railway syvstems, and even in the vicinity of the Unio.
Pacific Railway. In consequence of this demand an active search
is being made for such fuel and the question of the proper man-
ner of conduneting such a search is a very important one. Thus
far there has been, with few exceptions, little or no prospecting
upon a combiued, practical and scientitic basis, because the laws
governing the quality of the western coals are not well under-
stood, and also because those prospecting have had little experi-
ence with the western coal formations, and are too apt to apply
information that has force only in the eastern coal fields.

The writer hus given much thoughr to this subject, and while
he has eandidly to confess that there is much that he does not
understand, yet he thinks he has reached a few conclusions that
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will be valuable to those at least who have not had any large ex-
perience in prospecting in the western coal formations.
__ In the tforegoing description of the coal lands of Wyoming
it has been stated that the total area which may contain coal ap:
proximates 30,000 square miles. It has also been shown that
while there is an immense gnantity of good coal already devel-
oped and undoubtedly more as yet undeveloped, even undiscov-
ered, by far the larger portion of the known coal in this enormous
area has little or no commercial value. Consequently, it stands
to reason that the chances are greatly against striking ’gucd coal
upoun a seam chosen at hazard. Not only is the coal as yet dis-
covered in some of the fields altogether of inferior quality, but
there is not a single locality containing a number of seams all of
which contain uniformly superior coal. Thus at Rock Springs
only the four lower large seams are now worked. The sixth,
large seam from the bottom of the measures was abandoned on
account of the inferior quality of the coal. It has been mentioned
that the Dillon seam near Rawlins, the Bull Springs seam and the
Miller seam all contain a superior grade of coal, while the seams
near Hallville, Separation, and some, at least, near Whiskey Gap.
show only inferor grades. At Hanna, in Carbon Couuty there
are also many seams, some of which contain mérchantahle: some
an inferior grade ot coal. It may be seen from this that little can
be taken for granted ani that it is not safe to invest in coal land
simply because there are valuable mines near by. Even when
two mines are near together, and upon the same seam, it may be
found that there is-an appreciable difference in the qu;]ity of the
coal they produce. The first guestion to be asked by the ros-
pector is where should he begin to look for good coal. At ock:
Springs, near Rawlins and in the Hurt Creek Basin, the good
coal appears to lie low down in the Laramie, while higher up at
Separation, Hallville, and in Muddy Gap, the coal seems to ocenr
at a higher horizon. Or the other hand, the higher seams at
Hanna seem to contain the better quality of coal. In spite of t g
important exception, the writer believes that other things being
equal, the seams occurring near the base of the Laramie will af-
ford the best results, and that while it will not do to neglect those
higher up, the lower seams deserve the most attention. '
. The coal seams having been discovered the important ques-
tion is: What is the commercial value of the coal? There are
several causes which render much of the western coal worthless.
Among these are the presence of excessive amounts of water
the composition of the coal, of sulphur and of ash. Water is
objectivnable because: (1) It causes the coal to slack and fall
to pieces when it is subjected to the action of the atmosphere
and the jar of transportation and handling. (2) It deducts fron
the amount of combustible matter in the coal. (3) It takes
portion of the heat of the coal to evaporateit. (4) It causes t
coal to spark and fly to pieces when burnt. (5) It is generally

-
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associated with other deterious constituents which dedact from
the heat-giving power. Sulphur and ash are objectionable for
obvious reasons.

The quality of the coal may be approximately determined
Ly its microscopic appearance, especially after it has been ex-
posed to the weather for a few weeks ; but it is only by analysis
that it may be classified. It is only by a careful ultimate analy-
sis that close distinction in the grade of coal may be drawn.
Valuable empiric knowledge may be had by assaying coals by
the methods in common use and comparing the results obtained
on samples whose practical value is known with those obtained
on samples from new localities. Thus the less the invisible water

* the more the fixed earbon; the less the ash, the heavier the flame,

the better the coal. The tollowing analyses will show what 1

mean :
Fixed

No, of analysis, Water. Gas. carbon. Ash. - Flame,
Liiiioene.. 575 4213 44.34 7.78 Very heavy.
AR, (o o 8.59 388.91 49.74 2.76 Heavy.

A gk 9.61 84.97 53.97 2.76 Heavy. -

- U 11.70 41.41 39.35 7.24 Light, sparky.

R Y 13.33 32.69 49.93 4.05 Light, sparky.

S e 9997 35.74 41.18 0.81 Very lightand sparky.

No. 1 has the least moisture and will stand transportation
better than and of the other coals. No. 2 has more fixed carbon
and less ash, but more water; itis an excellent proven fuel. No.
3 is equally as good as No. 2, but has never been shipped. No.
4 can be used as a locomotive fuel, but is less satisfactory than
the preceding. No. 5 will burn readily when freshly mined. It
slacks badly, will hardly stand transportation and will not fur-
nish much heat, No. 6 is a lignite, practically worthless for all
purposes of trade. When this method of analysis is adopted,
and found satisfactory, the precaution should surely be taken
to haul a number of tons to some point where it may have a
practical trial upon a scale sufficiently large to test its quality.
Where the quality is proven and found satisfactory, the next
important question is, is there enough ot it? Does the seam
maintain asatisfactory average thickness? Are there areas in it
where slate does not occur in quantity great enough to interfere
with cheap mining? Does the seam lay in large blocks unbroken
by faults of sufficient displacement to interfere with mining.

In order to discover coal seams that fulfill all the require-
ments above set forth, a systematic search is demanded. It
scems to the writer that the most reasonable method of prospect-
ing embraces a series of successive steps. These steps, which
require a progressive expenditure of mouey, are as follows:

(1.) The discovery of coal bearing strata.

(2.) The preliminary development of such lands to discover
coal of good quality. W

7_
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(3.) Continued development where good coal has been found
t(} tlisciover unbroken areas big enough to furnish a large amount
of coal.

(4). The purchase of such lands and final development by
o};;emng]up mines and placing them in condition to produce and
ship coal.

pThe first step is easily accomplished. The prospector has
only to choose the fields most convenient to the market to be sup-
phed, and to begin at once upon the second. The croppings,
changed by surface action, indicate but little. Coal beneath the
eurface Has to be reached. "This may be done partially by exam-
ing the openings already made and by having new openings ex- .
- cavated as far beneath the surface as necessary. Usually the dis-"
tance is not great, and the cost but a tew hundred dollars. The
third step is taken when good coal is found, and not before.
First, a careful study of the surface should be made. If this is
satisfactory, the land should be filed upon by a declaratory state-
ment, which costs about 2 cents an acre, and holds the right to it
for cne year. Then prospecting should be continued by open-
ings along the coal eroprings and diamond drill borings back
from the crop. The fourth step presupposes snccess in the previ-
ous three. The necessary quality and quantity is proven. Only
now should the land be purchased, the mines being opened by a
system carefully planned to suit the ground, and connection made
by rail between the mines and market. It is easily seen that the
only large outlay of money required in prospecting by this sys-
tem is after the first three steps have proved satisfactory and suc-
cess is assured.  When the great outlay of capital, necessary for
opening coal mines and connecting them with the market is con-
sidered, it may seem that such a simple and fundamental course
as that here recommended would be well understood and that it
was scarce worth while to formulate it. While such a course is
adopted by some, the writer could mention cases where large
sums of money have been lost by ignoring it. Perbaps he could
predict some failures for the future which may be due to the sanse
cause.

Before closing, a few words should be said regarding the oe-
currence of coking coals. The Crook County coal cokes;
whether the mines will or will not furnish a merchantable coke is
not yet determined. But this coal occurs near the base of the
Dakota sandstones, which is an older formation than the Lara-
mie. The occurrence of coking coal and anthracite in the lutter
formation may be regarded as phenomenal. They are found in
Colorado; they may be found in Wyoming. I understand that
it is usually if not always found in Colorado where eruptive
works have broken up through the coal measures, and heated up
the rocks sufficiently to metamorphose non-coking into coki:
coal or anthracite according to the intensity of the heat. In Wy-
omine coking coal may be searched for where there are seams in
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the Dakota rocks and also where eruptives have broken through
the Laramie. Such a condition exists north of Salt Wells, near
Rock Springs, and upon the northern drainage area of the Little
Snake River. Whether these eruptions have cffected coal seams
or not has, I believe, never been determined. It would seem
worth while to investigate such localities.
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CHAPTER 1I.
Iron ‘Ores.—Tur Hemarrte DEPOSITS oF THE Harrvicie Dis-
TRICT. '

The most important iron deposits thus far discovered in
Wyoming are in Eureka Gulch, about one mile northeast by east
of Hartville, in section 7, township 27, north range 65, west of
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the 6th p. m., and in section 5, of the same township, where a
gulch tributary to Whalen Canyon exposes the ore. The region
in the vieinity of the iron ore deposits is naturally a high plateau;
cut to a depth of several hundred feet by numerous deep ravines
or canyons. These gulches are narrow and have steep, often
almost precipitous sides. The average ascent from the water
chanuels to the plateau nsually exceeds 15°.

Two classes of rocks may be distinguished, viz: Certain
flat lying strata ot limestone and quartzites, forming the surface
over the plateau and locally called the “cap rocks,” and a series
of greatly tilted and twisted metamorphic rocks, commonly called
slates. The latter come to the surface and are exposed to view
in the gulches. The metamorphic rock consists essentially of
talcose and chloritic slates and siliceous dolomitic marble. They
apparently occur in alternate heavy belts and show very distinetly
the bedding planes standing almost vertically. Sunrise Park
consists of a basin formed at the junction of several gulches.
The slates are exposed over the bottom and nearly half way up
the hillsides, when they disappear beneath the cap rocks. The
structure in the vicinity of section 5 is similar. Cap rocks cover
the slates immediately to the southwest, west and northwest of
the iron ore deposits. To the east, however, a gulch leads down
to the broad valley of Whalen Canyon, which has removed the
limestone and exposes the slates until they disappear beneath the
tertiary rocks of the main valley.

THE IRON ORES OF SUNRISE PARK.

Copper ore was the first discovery in the Hartville district.
It was solely in the search for and mining of that metal that all
of the iron ore deposits of superior quality thus far found in this
vicinity were ‘detected, and whatever development has been
upon them has been done only indirectly in the search for copper.
During the past two years, however, iron ores in themselves
have attracted attention and the development of pure iron ore in
quantity upon the Chicago ~laim, in section 5, and of impure ore
bodies that give important ideas regarding the extent of the pure
deposits, have resulted. In this work a certain amount of knowl-
edge regarding the iron ore deposits may be gathered.

Three classes of deposits may be recognized:

(1.) Lenticular masses of iron ore between walls in a crys-
talline slates. These are similar in nature to the hematite de-
posits of Michigan and Wisconsin.

(2.) Stratified deposits of usually impure hematite lying at
the base of the cap rocks between the quartzite and slates. _

(3.) Boulders and pebbles of hematite lying in the soil that

have resulted from the denudation ot the first two classes. The

first form of deposit appears to be the only one of great economic
importance. Ore bodies of this class are known to occur in the
Sunrise, Lone Jack, Village Belle and Chicago claims. Their
presence may be inferred from the tangible evidence beneath the
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Republic and Fidelity and Mayflower. The theoretical probabil-
ity of the occurrence of similar ore bodies beneath the cap rock
in the ground between the Sunrise and Chicago claims will be
referred to later.

THE SUNRISE MINE.

This is the only claim that has sufficient work done upon it to
determine the course of an ore body and its thickness at even one
place. At the southwestern corner of the claim, (cor. 4), the sur-
face is literally covered with boulders and pebbles of a very pure
hard hematite varying in size from a lump weighing several tons
to mere grains. From this point westward the float ore sud-
denly disappears beneath the deep soil ot the gulch bottom.
Towards the east (N. 72 E.) the float may be followed towards
the Sunrise main shaft in a belt about 100 feet in width. About
100 feet east of Cor. 4, and upon the Mono claim, a tunnel is run
in a northerly direction to the Sunrise side line. It at first ex-
poses a loose mass of fragments of pure hematite, then a solid
face of the same ore. About 150 feet north ot this point a shal-
low shaft shows only iron stained slates. This shaft and a tunnel
west of the Sunrise claim both appear to be upon the north sile
of the ore body. Continuing easterly from the tunnel first men-
tioned the belt of float may be traced all the way to the waste
dumps above the Sunrise shaft. Passing beyond the surface
workings of the mine, solid masses of iron ore are exposed in the
most eastetly cut. Deep light soil covers the croppings beyond,
but a shaft passing through near the east line or the c?:im shows
excellent ore. Nearly on the line ot the belt indicated, and di-
rectly east of this shaft there are several cuts that show some
boulders of pure ore. They show no ore in place, however, but
rather iron stained slate. The developments are not sufficient to
show whether the cuts are on the south side of the ore chute or
whether there is a turn in its course or a displacement. Tt is
probable that a tunnel run into the hill about 200 feet N. 60 E.
trom these cuts would show the ore body. In other words the
Sunrise ore lens may be traced upon the surface for a distance of
about 900 feet and both east and west it disappears beneath a
deep soil of the gulches which cross it.

The Sunrise shaft is sunk in the southern wali of the ore lens
and very close to it. North of the shaft there are surface work-
ings from which copper ore has been taken. Here two separate
ores are shown. One lies entirely in the slates on the north side
of the ore lens, the other wholly in the iron ore body. The first .
level from the shaft is 60 feet beneath the surface. Dritts have
been run beneath the two surface ore bodies mentioned and
through an extension of the one lying in the hematite. The lat-
ter ore body lies direetly againt the slates upon the north, but is
elsewhere completely in hematite. The axis of this ore body runs
about magnetic north and south and dips to the south so that on
the north side it lies entirely above the level of the main drift,
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while towards the shaft it passes below this level and suddenly
plays out. The hematite in the immediate vicinity of fhe slope
is impure, containing not only a small amount of copper, but a
high percentage of silica. These impurities soon disappear and
pure hematite is found in the drift on either side of the slope.
The main drift from the second level, which is 110 feet beneath
the surface, runs in a magnetic northerly direction and passes be-
neath the main slope on the first level. Two cross cuts have
been driven from it, one nearly west and the other nearly east.
Beginning near the shaft there is hematite. Slate appears very
soon and continues for a short distance, when hematite is again
encountered. From 12 or 15 teet south of the upraise to the first
level,all the way along the main drift to within 20 feet of the face
there is hematite. The last 20 feet of the drift is in solid slate.
Close to the slate walls both north and south the hematite is not
8o pure as the normal ore, but from a point about 30 feet from the
shaft solid hematite shows for a distance of about 90 feet along
this drift. As the walls are almost vertical this would make the
pure ore about 70 feet in width if measured at right angles to the
course of the chute.

The dritt west strikes slate in the face. The dnft east is in
ore all the way. The workings both of the first level and the sur-
face show a loedl widening of the ore body. The maximum
thickness shown is fully 150 feet, but as far as the developments
go they seem to show that both east and west of the shaft the ore
retarns to about the width shown in the second level, and per-
haps becomes somewhat narrower towards the east. But the
surface indications make it certain that there is an immense body
of ore extending from Cor. No. 4 of the Sunrise to the shaft near
the east side of the claim, a distance of about 900 feet. Both east
and west of these two points there is every reason to believe that
the ore body coutinues unbroken, but this has never been proven
or disproven by tanuels through the soil and talus.

The hematite in the immediate vicimty of the copper ore is
impure, but the contents of this zone of impure ore, aithough
large, is insigniticant when compared to the entire body of hem-
atite. Should 25 teet be deducted from the depth of the second

level of the mine, to allow for the slope of the surface west and

the impure ore about the copper stope, there would remain an

average vertical height of 85 feet of ore above the second level of

the mine. Should a width of 70 teet be assumned for the 900 feot
‘the ore body is known to exist, the portion of the chute above
this level would yield about 750,000 tons of ore. Of course. such
an estimate, based upon information obtained trom the slight de-
velopment, is untrustworthy. Unless thorough development be
made, unforseen changes in the apparént form of the ore body
may occur that woald largely change the figures; ‘but as far as
the development goes, the guess is a conservative one and the
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actual available tonnage is more liable to prove much greater
than much less,
QUALITY OF THE SUNRISE ORE.

Many analyses or this ore have been made. As far as T
have seen them they all show it to be equal to the best. The
following analyses were made in the office of Mr, H. B. Hodges,
Engineer of Tests for the Union Pacific Railway. All but two
of the samples were taken by Mr. W. P. Jenne , with whom the
writer made a trip to the mines last spring. The two analyses of
samples from the second level of the Sunrise shaft were taken by
me in October, 1888. Since that time the level has been under
water. At the west end of the claim there is much float in
pieces of from a tew pounds to a few tons’ weight. An average
sample of this ore gave:

T s e e e L L ey ol 2.40
ewia oxide.., 21N, L SN R SR 94.42
Fhosphioras =L W SIS LS o el 07
i s e e el k= None
LT e R S R el
1) e R R I S S L Noune
Metallic iron (computed)........coveeeveveeei...... 66.09

At the ‘main shaft several hundred feet distant much iron
ore has been mined and thrown upon a dump. A sample of this
ore gave:

BRI b e e oo e s s R s 1.90
FEPPIG ORIAB. ... e nin s rmsmin s oo e <Rl 96.50
| A e Trace
2 e e None
G T e S A O None
550 R SRS AL A None

Metallic iron (computssd}.....‘..................... 67.55

The ore from the bottom levei of the Sunrise mine s largely
hard and massive. There is also much soft micaceous ore. No.1
of the following analyses represent the hard ore; No. 2 the soft.

both samples are averages taken from a distance of 90 feet along
the main level :

1. 2,

Water of constitution....eeeeueveeeivneeeeennnn..  0.47 0.25
i e R R S o i e - 13.03
Fetiiepaide) TR, 0 Sy el ceeee 88.45 83.65
PhofphaEas. o .. oo v o somrasiis i, (0.0 Trace
Balphr iiri e i rs nrssvneassassassiness NoODE Trace
e T R e None Trace
L RS R e None .

Metallic iron (computed).......................... 61.92 58.56

OTHER CLAIMS IN SUNRISE PARK.

~ The Lone Jack claim lies to the northeast of the Sunrise and
includes the fraction between the latter mine and the Village
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Belle and other ground to the north. The old tunnel and shaft
upon the Lone Jack develops a body of iron ore in the slates,
which scarcely appears equal in quality to the Sunrise ore, but I
have no analysis ot it. A small cut just north of these workings
shows very fine iron ore. Since Christmas, 1889, work has been
resumed in this cut. It has been widened to a face of 12 feet or
more and carried further into the hill. The surface soil does not
show a sign of iron as it comes from the cap rock, but it shows
the characteristic red stain a few inches down, and 2 teet beneath
the surface it consists entirely of fragments ot hematite. Solid
ore occupies the face of the cut. This is fully equal to that of
the Sunrise in outward.appearance and weight. J

The Village Belle shaft, just across the gulch, is inaccessible.
The dump shows some impure iron ore and some of excellent
quality, which is discovered by analysis to be fully equal to the
Sunrise ore. There ¢an be but little doubt that the ores of the
Lone Jack and Village Belle are upon the same ore lens.

Still further up the gulch, north of the workings last de-
seribed, a cut exposes fine looking ore. It merely removes the
soil from a face of hematite and does not penetrate it. The ore
may not be in place, but if not it has come from above and must
come from a third parallel chute. All of the developments
hitherto described show that there are three parallel ore lenses
lying in the slates of Sunrise Park, and having a parallel course.
The work has been done without any 1dea of developing the iron
ores, and it is impossible to gain any idea of the width of any
of them except the Sunrise lens, and that only at a few points
near one vertical plane. From the appearance of the Lone Jack
cut now being run the chute is a very large one.

South of the Sunrise c¢laim, Sunrise Park is covered with a
deep reddish soil, which hides the outerop of the slates, etc. Th
hillsides bordering the gulches on the southeast side ot the par.
show no large pieces of float, however, nor do the prospects there
located show any pure iron ore as tar as I know. 3

Upon the south side of the park, and well ap the steep hill
below the Republic tunnel, there are several rough masses of
pure hard hematite, the largest probably a ton’s weight, an
many small pieces. This float would lead one to infer that there:
was another body of hematite in that vicinity. It has neither
been searched for nor found.

West of the Sunrise and Mono claims, it is reasonable to infe
that the Mayflower and Fidelity claims may be valuable, becaus
should the Sunrise ore body continue unbroken and in stren
to the westward it will pass directly beneath those claims,

"This concludes a deseription of the three ore bodies that
known to exist in the slates of Sunrise Park, and also of indie:
cations that would lead to the conclusion that there is at least
other. There remains, however, one class of deposits that is
teresting, not so much in itself, as it is for the inferences it yields
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regarding the extent of the normal ore deposits. I refer to the
second class of deposits mentioned in the early part of this report,
i. e., the stratified deposits of hematite lying at the base of the
cap rocks and upon the slates. This ore is usually impure and
commercially worthless, as the following analysis of a sample
taken from the Mayflower shows:

Water of Conatitution . cfiihn s snessvesrans | 2:00
s W, SRR TS LRI Tt LY G E S T 35.50
D OBTe OB i Vit s o p R En o v = 56.00
T TITR G0 e e R R L s ae 3.66
B HO PR . 00 L s dovavan iars pwison e s 0.44
Metallic iron (computed)......ccoiriraerenennannnns 39.20

The stratum forms the bottom member of the oldest strati-
fied rocks and was deposited in a shallow ocean bottom as the
detritus washed from the denuding rocks. Water-worn boulders,
some of them of ten or twenty pounds in weight, and many
pebbles, attest the sedimentary character of the deposit. Higher
up in the strata the percentage of hematite becomes less and less
until the rock assumes the character of a pink quartzite with
only occasional pebbles of pure iron ore. The predominance of
hematite in this lower stratum is only local. It is not found as
tar as I know except in the vicinity of Sunrise Park and the
Chicago claim. The important inference to be drawn is that
since the major portion of this stratum is hematite the bodies of
the pure iron ore from which it was denuded must be very large
and oceupied a great portion of the surface area in the vicinity.
The New York, Black Prince, Republie, Fairview, Fidelity and
Mayflower, and other claims whose names are unknown to me,
cover portions of this outerop: most of them have short tunnels
driven in upon it.

THE ITRON ORES UPON SECTION J,

This locality can be but imperfectly described because the
developments are so slight. The Chicago claim alone shows
solid ore in place in the slate. The work done upon this claim
is very slight, but is sufficient to indicate the presence of a great
lens of ore. A plat of the workings, upon a scale of 50 feet to
1 inch, is inserted in this report. (Fig. 4.)

The surface does not show muech Hoat, on account of the
deep soil from the steep hill above the claim, except in a gulch
across the ore chute, where there are large masses of it. The
upper tunnel soon encounters a loose mass of pure hematite, then
solid ore and has solid ore in the face to-day. As at the Sun-
rise there is both hard and soft ore. The face of the tunnel has
pussed through a mass of the hard and is now in the softer mica-
ceous ore. The branch tunnel passing north is also in pure ore
all the way to the shaft. The bottom of the tunnel and shaft
show solid ore. Mr. Jenney took two average samples of this
ore, which were analyzed by Mr. Hodges. No.1 is an average

a—
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gt the hard ore from the face; No. 2 of the soft ore from the
ump.

1. 2,
Water of ‘constitution.............eecivisiniiias 0.35 0.33
T L o S L SR BRI CRES G 11.86
B TR T O ST RS — 1.17
TORIROMIE. - i ke s i 89.08 83.03
Phosphorus................ Fnne SN Trace Trace
it Tt S o DRSO B A PO . (- None
) T S AR e R B None None
THABIIE B, v arass st e s L . None None
Metallic iron (computed)........................ 62.35 58.75

The lower tunnel upon the Chicago starts about 70 feet in an
easterly direction from the upper. It passes throngh a mass of
talus until within 6 to 8 feet of the face, when it strikes a solid.
mass of hard hematite in the bottom. This ore gradually rises
until there is a solid face of it. The ore appears to be exceed-
ingly pure. In the small cavities and joints there is a small
amount of cale spar that will be advantageous in smelting. N
slate croppings are visible near this tunnel. About a quarter of
a mile down the gulch distinct croppings have a trend of to 58°
E. and I have inferred this to be the direction of the ore body.

It will be seen- that both of the tunnels on the Chicago strike
the ore upon the outcrop and do not pass through it. Conse-
quently neither wall of the ore body is exposed and no estimate.
of its actual width can be made. However, the wark done indi-
cates a minimum width of 50 teet, with neither wall found.
From the Chicago claim a hill rises to the northwest at an aver-
age slope of 233°. The cap rocks soon appear and form the floor
of the plateau above.

The trend of the ore bodies in Sunrise Park is N. 72° B,
At the Chicago the trend has apparently swerved northward to
N. 50° E. The area between the two localities for a distance of
over a mile is completely covered by perhaps 150 to 200 feet o
cap rock. Any ore bodies in this area could not outcrop or be
discovered by the prospector on account of the heavy covering
but it certainly seems plausible to infer that the two localities :
points upon the same zone of mineral bearing slates and that be .
tween them and beneath the cap rock in the underlying slates
there are other deposits of a similar nature.

The iron deposits near Hartville as to-day exposed have now
been described. The Sunrise mine could prepare for an out
of several hundred tons per day in a few months, and contin
shipments certainly for several years to come. The Chica,
claim could prepare for shipments equally as soon as the Sunri
bat as so little is known of her ore body it is not legitima
make ever a rough estimate of what the capacity of the
would be. It can only be said that as far as developments go
prowises to contain an immense body of ore of unsurpassa
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quality. Should shipments be made from either or both of these
two claims the stimulus given to iron mining would cause active
prospecting along all of the known ore lenses and in the slates in
the search for others as yet undiscovered. The belt between the
Sunrise and Chicago would also be prospected by drilling through
the cap rocks from the plateau. After such an extensive system
of prospecting, which can only he justified by the certainty of a
market, it may be predicted the district would have a greatly dif-
ferent appearance from that to-day. It must be remembered that
the simplest typical shape of such deposits is something similar
to a broad stone spear-head, and that from their thickest point
they have a tendency to thin out in directions parallel to their
walls. Upon such an hypothesis all the lenses that have been
described, although only traced a very short distance, will extend
longitudinally far beyond their present known limits. But like
the stone spear-heads, each lens will vary in length and width,
have sinuosities in its walls, or be broken and no definite idea ot
the actual shape of the ore bodies beyond the workings may be
had. It can only be said that with but little development, mostly
made in the search for copper ore, it has been shown that the
district is now capable of furnishing a large quantity of ore and
that it is possible, but not proven, that it will become celebrated
as a producer along with other great hematite districts of the
United States that are now furnishing their millions of tons of ore.

The low percentage of the Hartville ores in sulphur and
phosphorus is remarkable. The analyses given are of average
samples, each representing a large quantity of ore; none of
them contain sulphur, three of them contain only a trace of
pbosphorus. The average of the five samples in the latter ele-
ment is but 0.02 per cent. Sach ore is not only adapted to the man-
ufacture of Bessemer and open hearth steel, but may be mixed
with other ores that contain too much phosphorus so that the re-
sulting mixture may be fit for the same process of treatment.
The ores do not contain appreciable quantities of manganese.
The clay iron ores near Rock Creek and elsewhere along the
Wyoming Division of the Union Pacific Railway contain manga-
nese, and some of them are probably saitable for the production
of a manganese pig iron that could be used in conjunction with
the Hartville pig iron in the manufacture of Bessemer steel.

In closing%
Davidson, of Chicago, furnished me by Wm. Stargis, Jr., of
Cheyenne. Should the phosphorus contents of the sample he
obtained have contained bat 0.02 per cent. of phosphorus, the
average the six samples above yields, it is easily seen how much
rore strongly his remarks upon the ore would apply. The ex-
tract is as follows : .

“ Iie order to give you a comparative idea ot the value of
these ores, I add the results of analyses of several well known
Lake SBuperior ores, which are accounted the best to be found

give an extract rrom a letter by Mr. G. M.
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along our line. These analyses I made several years ago in the
laboratory of the Cambria Iron Company, the samples in each
case representing shipments of the ore as received at the furnaces.
The samples you sent me I have called the ¢ Sunrise’ ore.

You understand, of course, that the product of an iron mine
is not of a constant chemical composition, but varies as the mine
deepens and is extended. The analyses I give of the Lake
Superior ores represent those mined several years ago. The pro-
duct may be difterent now in these mines,

In sampling an iron mine much care must be taken and con-
siderable experience is required to obtain a sanﬁple which fairly
represents the cre. If these samples from the Hartville district
are a fair exposition ot the body of oreas deposited in the earth,
I consider it one of the best Bessemer ores to be found in this
country. Itis not only high in iron, but very low in phosphorus,
and in my opinion would make an excellent grade of pig iron
suit?hle for making a high grade of Bessemer or open hearth
steel.

Very truly yours,
[Signed.] G. M. DAVIDSON,
Chemist.”

Comparison of the “ Hartville ” with the best Lake Superior
ores :

Metalic Phos- Sal-

Name of ore. iron. phorus. phur.
Hartville or Sunrise.................... 68.10 0.058 2.46
Lake Superior or Quinnafac......... 57.94 0.053 769
b 5 NOEWAY:oovsusossen BEIAD 0.030 12.29

L ¢ Chapin............. 65.12 0.072 6.25

& ¢ Vulean............ 61.34 0.118 5.32

£k * Cyclops............ 60.54 0.038 8.20

£ “ Michigamnie..... 57.38 0.096 7.50

L “ Marquette......... 58.60 0.052 4.81

[Signed.] G. M. DAVIDSON,
Chemist.
—_— THE RAWLINS HEMATITE.

No new developments have been made in this locality for a
number of years. It is said by the owners of the mines worked
that in all over 100,000 tons of ore were taken from their claims.
Of this a part was used in the manufacture of paint; by far the
larger portion was sent to Utah as a flux in silver-lead smelting.

This ore, according to Clarence King, was almost chemicall 17

are. It occurred in irregular lenses between quartzite and

imestone, and varied between a tew inches and 20 feet or more

in thickness. It is said that there is still a good face of ore left
in one of the openings.
At a number of other places along the base of Rawlins

Mountain the soil covering the strata which contains this deposit
is of deep red color, and it is probable that similar deposits would
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be discovered should a demand tor the ore arise. Thus far there
is no indication of phenomenally large bodies occurring in this
district.

THE HEMATITE OF BRADLEY'S PEAK.

Bradley’s Peak is the culminating point of the Seminoe
Mountains. The crest of the peak consists of eruptive rocks, the
southern base of metamorphic rocks carrying hematite. Lifted by
a great fault into direct conjunction with the metamorphies is the
Luramie or coal bearing group of rocks which lie about the base
of the peak.

Upon the first visit to this locality the writer was much dis-
appointed in what he saw compared with what he had heard of
the ore bodies. It happened, however, that he did not see at
that time the largest and purest deposits, and although he still
does not believe that they are the largest in the world, as has
been claimed for them, yet he does believe that large and valua-
ble bodies of ore may be dicovered. The ores that he first saw
were very siliceous and the deposits apparently small. Bat
further west and across a high ridge there are some slight devel-
opments upon what appears to be large deposits of ore. It is un-
fortunate that the workings are of such small extent. The
topography is of such a nature that a few thousand dollars ex-
pended intelligently would be sufficient to reveal the ore and the
probability is that it would reveal large lenses. The south base
of Bradley’s Peak is composed of chloritic schists and ferruginous
quartzite cut by dykes of eruptive rocks in many places. The
hematite occurs in lenticular bodies in the slates and quartzites.
Towards the southeast the streaks are small and as a rule contain
much silica, as the following partial analysis made by Mr. Henry
E. Wood, ot Denver, will show:

1. 2.
T ST T AN AP NU AR NG (N -1 29.5
e e T e e 23.91 25.50
B e e e b e OO 15.00

Further to the west and across a long ridge running down
the mountains there are other much larger deposits of ore. How
large, the shafts and tunnels upon the ore do not show, for they
do not show the walls of the deposits. Mr. A. H. Cronkite fur-
nished me with the following analysis of ore from this locality,
also made by Mr. Wood:

ot L AL 63.56
AIEPRORREL .5 55 mile s d P o At e v 27.25
AR R e S L R 2.68
L0 e T S RN S . 03
ERESHROPUR L 1+ vrnt mmohYesrabssessinnsosis sbsmmmennss none
T e e I none

The two following analyses were furnished me by Mr. C. P.
Schoonmaker, President of the Central Association of Wyom-
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ing. In forwarding them to me, he says: ¢ Asby your request,
I send you with this copies of assays of iron ores taken trom our
mines at the Seminole Mountain, Carbon County, Wyoming,
without our knowledge or consent by a man who had no monied
interest in the mines.”

No. 1 was made by the New York Metallurgical Works ;-

No. 2 by Prof. Andrew 8. McCreath,

Metallic ironi. ..o iv o Sereniirariny 68.60 61.350
AR IRON0. o1+ v oons stat ddonpasvssdnant ropuamadsvg e 0.042
e T, I Sy e o Sl e ol =y _ 0.076
B PR RS T S et S S0 A 0.013
b E AR S S e b e Trace 0.005
EHOSDROEUS . 1vs\onv vaprbllaaass bh v an bt e s None 0.046
P S Ao e et e e ) — 0.006
PIBIERL . oo van st skans vugyaeaias hivh b orahE vho5ER 4.30 —_
e T R TS IR S B Trace _
Phosphorus 1n 100 parts iron.................. None 0.075

It may be seen that all three of the last analyses given repre-
sent ores of the very finest quality.

OTHER IRON ORE DEPOSITS,

Mr. Boney Earnest recently sent me a fine piece of iron ore
weighing about 150 1bs. He tells me that this ore occars in a
body 60 feet in thickness. The locality beyond that of Central
Wyoming is not given. No analysis has yet been made of this
ore, but I would Jud%e that the piece sent me would yield fully
60 per cent. of metallic iron. Y . ;

Magnetic iron ore has been found as float in large pieces in
Crook county. Ore in place has not been found. There has
been no actual search for it. The quality of this ore has not yet
been determined. Clay iron ore is abundant in many places in
in the shales of the Colorado group. It is so common that it at-
tracts but little attention and little of it has been developed.
There can be no doubt but that large quantities of it could be
furnished should there be a demant% tor it. This ore occurs in
irregular strata and nodules separated by clay near Rock Creek
Station, upon the Union Pacific Railway. Similar deposits are
described by Mr. Arnold Hayne, (Geological Explorations of the
Fortieth Parallel, Vol. II, p. 150-151), as occuring in the Fort
Benton cretaceous, northwest of Elk Mountain. He says:

“ East of Sheep Butte and south of the Rattlesnake Road

the Fort Benton Clays are eharacterized by an extensive develop-
ment of ferruginous beds, which, in many localities, mark the
underlying clay strata in these beds and nodular concretions. The
clays have undergone a very considerable erosion and are cut by
narrow ravines and gullies, exposing the harder iron layers along
the ridges for several hundred feet in length. The following
analysis made by Mr. B. E. Brewster shows it to be an argilla-
ceous siliceous carbonate of iron with a trace of carbonaceous
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" matter and like many of the English clay iron-stones containing

a considerable amount of manganous oxide.”

sl et R e A UL 4 9.74
BINPUBBEY . o oo scnnsi coprakbnmays e sesisusen 5.57
FOrrs ORIUG. . ioiisosssernsisnads sossris 2o oonarrmomet 1.93
D OETORR DRI ovoorser sesbasksnnmnbontestosbsditsiods 38.67
Manganous 0Xide......coueeeneeenriniineennnnnnne 2.38
- T e R R L L St e M 7.64
o MO0 e il 0 S 1.20
8008 810 POLABER. .euevrearnsovssorsrsasinsssasacs . 046
BHOBDROFIC BCI0..... 0. oesnvvnecrvnbrissnnnassmasonsos Trace
OBrbonie BCIA......vsvessspesveriovamsssonsssnsmsnnane $204
L SRR RS R S S Sroxsce Trace
o U T S R eV 1 0 Trace
99.63

This would show the ore to contain :
Metallic iron (computed)........cceecereierennn.n. 31.40
Metallic Manganese (computed)................. 1.83

CHAPTER 1IL

Nores on Perroreum Frenps.

This subject was treated quite fully in the report of the geol-
ogist made to the tenth legislative assembly and published in the
spring ot 1888. This article is a very brief summary of the chap-
ter there given, with fuller deseription of a new district.

The first discovery of natural oil springs in Wyoming dates
back at least 25 years. In 1863 oil was collected from a spring
near Poison Spider Creck, and sold along the Mormon trail, for
axle grease, and a few years later it was collected from springs
near Hilliard, in southern Uinta County and sold as a lubricant
to the newly opened Wyoming coai mines.

But it has only been during the past decade that the oil
fields have attracted any considerable attention; during the past
five years that any borings have been made for oil. %t is only
now that they are deservedly exciting the interest of eastern cap-
ital and that wells are being drilled in various places. Petroleum
is found in numerous escapes in Uinta County, near Hilliard and
Fossil; in Fremont County, near Lander, in Dutton Basin and
on the Stinking Water River; in Carbon County, along the base
of the Rattlesnake Mountains, on Salt Creek and the South Pow-
der; in Johuson County, on the South Powder and the No Wood
Rivers; in Crook County, at various points bordering the foot-
hills of the Black Hills Range and Bear Lodge Mountains.

In all but one of the localities mentioned no intelligent pros-
pecting has been carried on, and it has not been proven whether
the oil exists in large quantities or not. A number of wells have
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been drilled and much money expended, but, with the important
exceptions to be mentioned below, the prospecting companies
have been too ambitions or too careless, or both, and, instead of
sinking shallow wells at first and venturing deeper as the find-
ings would warrant, they have selected points where the “oil
sands” are so far beneath the surface that they have been unable
to reach them.

The most important oil field, and the only one at all devel-
oped, lies near Lander, in Fremont County.

The three wells sunk on the Popoagie all struck oil. At
this place there is a small oval valley surrounded by abrupt, often
precipitous hills, over which at various points he found both oil
and gas escaping. A good flow of live oil was encountered in
each. These wells, which varied in depths from 350 to nearly
800 feet, were cased .and supplied with valves to prevent the oil
from escaping, but owing to the great gas pressure a large leak-
age cannot be prevented—a pressure so great that upon suddenly
opening the valves the oil spurts up like some black-watered gey-
ser for 75 feet into the air. After the pipe thus clears itself the
steady flow of oil is resumed, which, it is variously estimated,
will aggregate from 600 to 1,000 barrels per twenty-four hours,

As these wells are about 100 miles from the nearest railroad,
no oil has been shipped on account of the expense of transporta-
tion, and that oil which escapes in spite of the valves is wasted
-and drains into several large ponds, where there are always
thousands of barrels ot oil collected. Its presence is indicated
long befure the ponds are reached by the strong but not disagree-
able smell of escaping gas.

In color this oil is black. When fresh it contains a very
large amount of absorbed gas. It will yield bo'h illuminating and
lubricating oil of excellent quality when distilled, and a residue
which wiil be used as fuel for steam making just as the residuum
from the Colorado refineries is used under the boilers at the
Leadville shafts, :

The Shoshone wells yield oil from the top of the carbonifer-
ous formation. The rocks dip steeply into the ground both
towards and away trom the mountains respectively on either side
of the river, but lie flat aiong a narrow belt, parallel to the range,
and situated where the dips change. This belt passes from Bea-
ver Creek to the Big Wind River, a distance of about 60 miles,
of which over 40 mﬁes lie within the Shoshone Indian Reserva-
tion. The oil horizon lies at various distances beneath the sur-
face along this strip. It is never less than 500 feet beneath the
ground, and never exceeds 2,000. Oil springs are found on it in
a number of places.

In purchasing or locating lands, care shonld be taken to keep
on this belt, which might be called a zone of minimum depth.
On either side of the red sandstone belt, and at a short distance

from it, the oil-bearing rocks are so far below the surface t_hi!-f‘l
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it is scarcely practicable to try to reach them with a drill. There
are claims located, and several times sold, on which it would be
necessary to sink a well much more than a mile in depth in order
to penetrate the known oil horizon.

A well has been recently started on section 11 (?) about one
and a half miles northwest of the flowing wells which are upon
section 13, Tp. 32, R. 99. 1t has now a depth ot 400 feet. I am
informed that at the well the triassic strata have a steep dip to
the southwest.

Two new wells are being bored in the Rattlesnake district.
One of these will have to be sunk to a depth of over 2,000 feet
before the Dakota rocks are reached. The other, which is wisely
located for a prospect well, has penetrated the upper Dakota
sandstones.

I bave not been in the Rattlesnake district since the latter
well was drilled. Various rumors have been circulated regard-
ing the actual condition of the oil sands passed through ﬁ; it.
That the well encountered sandstones saturated with petroleum
is sure, for the same rocks outcrop a short distance to the south
and are there so saturated. The latest and most reliable infor-
mation I have received is to the effect that the surtace at the

int where the well starts is occupied by the lowest strata of the

enton shales, and that the Dakota sandstones are soon struck
and that one of these strata near the top yielded oil at the rate
of about a barrel an hour; but water was encountered just below
the o1l and both had to be cased off.

Also, that after passing below this oil stratum and through
a considerable thicﬁness of shale, another sandstone was
penetrated which yielded even better prospects for a pumping
well, but that the shale caved and the cable broke and the tools
have not yet been removed. The only reliable and valuable in-
formation can be obtained when the tools are taken out and the
oil stratum actually tested by pumping through a period of sev-
eral months. ;

Unfortunately for the district, the prospectors, with one ex-
ception mentioned, have tried to sink deep wells, which they
have been unable to complete. Had they begun with shallow
wells they would long ago have determined whether or not there
wete ang merits in the district beyond surface indications, and
either abandoned the search or ventured deeper with accurate
knowledge of the way to drill in this different ground, and some
tangible assurance ot success.

FOSSIL AND NOWOOD PETROLEUM.

I understand that promising results have been obtained from
borings near Fossil, in Uinta County. But the driller is here
presented with peculiar difficulties which he has as yet been un-
able to overcome.

The district in the vicinity of township 49, range 91, on the
Nowood River, has not been visited since the boring of wells

a—u
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was commenced. The oil fields of Crook County were hurriedly
inspected last August. As they have not been previously re-
ported upon, a fuller deseription of them will be given.

CROOK COUNTY PETROLEUM FIELD.

There are a number of points between Salt and Qil Creeks,
in township 45, ranges 61 and 62, where a prominent stratum of
sandstone shows indications of petroleum. I am not sure of the
exact position of the oil bearing sandstone. It may be at the top
of the Dakota, but is more probably near the base of the Colo-
rado group of the cretaceous. The petroleum is found at many
points as a stain and even saturating the sandstone to such an ex-
tent that the oil seeps forth in so-called springs.

All of the petrolenm is found at many points as a stain in

certain sandstones and even saturating such strata to such an ex-
tent that the oil seeps forth in springs. All of the oil yet found
is heavy, green in color, and makes an excellent lubricator. The
amount of illuminating oil it would yield is insignificant. .The
largest spring is in the SW.} of the NE.} of sec. 25, tp: 45, r.
62. The oil drains out of a porous sandstone of the Colorado
group of rocks. There is a pit dug in the croppings of this stra-
tum into which the waterand oil collects. It will yield several
fallnns of oil daily. This oil is olive green in color by reflected
ight, brown by transmitted light. ﬂ- has a density of 221°
Baume. It is a superior lubricator. At the spring the strata dip
from 15° to 20° SW., but further out the dip rapidly increases to
over 45°. _

North of the Belle Fourche River, in SE.} See 27, Tp. 52,
R. 67, the same stratum of sandstone, nere much thinner than at
the point just described, vields seepages of oil. The pit npon
this quarter-section, when newly cleaned out, is said to yield
about ninety gallons of oil per month. The oil rock dips about
12° west. Further out the dip appears to grow less.

A number of wells have been sunk in this vicinity. The
Standard well, which, through chance or intention, is excellently
located for a prospect well, was sunk about half a mile west of
the line of outerop of the oil sandstone. It struck this stra
at a depth of 296 feet, and pierced it 306 feet. Tt yielded to the
pump about 20 gallons of oil in twenty-four hours. Several very
slfx‘a]-l]ow wells sunk along the line outerop got very small amounts
of oil.

The Great Northwestern well was started at a point abou
miles south of the Standard, ou the south bank of the B
Fourche. It never pierced the main oil stratum because
rock outerops to the south ofit. At 155 feet a very small amo
of o1l was obtained from a stratum in the Dakota sandsten
From thence down to a depth of 930 feet it passed through
Dakota, Juarassic, and Upper I'riassic sandstones. The mou
spent upon this well was little better than thrown away. -

Two miles to the south of the Great Northwestern well |
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Rapid City well is now in the process of sinking. At a depth of
750 teet it had not yet struck the oil sand.

It is my beliet that this field may develop into a small oil
district. The oil is a superior lubricator and will be valuable if
obtained in quantities. The Standard well was sunk in the
proper place, and the other work should be confined for the pres-
ent, at least, to the same neighborhood, only the wells should be
started further out from the cropping of the oil-bearing stratum.
The indieations are that this rock eould be reached for a distance
of 'several miles from the line of outcrop.

CHAPTER IV.
SOLUBLE SALT DEPOSITS,*

Soluble salts of two of the metals, sodinm and magnesium,
oceur in extensive deposits in Wyoming. They are found in
basins of small area which have no outlet for their drainage.
They are called ¢ lakes,” because they naturally form in the low-
est parts of the basins. In reality they are, with one exception,
solid during all seasons of the year, and are only covered with
shallow waters during the spring and early summer months.

There can be no question but that these deposits all arise
through evaporation of the waters of mineral springs which feed
into the lakes and have no way of escaﬂing:

The various deposits may be classified as follows :

Estimated
Name of Deposit. Locality. area.
Acres.
1.—Sulphate of sodium (Glauber's salt).
A |Union Pacific lakesi.....ciiciiiciiniiiiiiiiciiciiiananca.a Albany - County.. 6o
T S e AR e SN e e do 100
Gl Bothewslllatees o . o G TR R ek maa ke Carbon County.. 100
{nEA U BT e I A o - S e N 0 rnrrrs S0
1T —Suiphate and carbonate of sodium.
A IMOrEan JaRe. .. coirvessssarsursssrpnanssinsanivesdanns vivos sevee 160
B [New York and Philadelphialakes............... 150
CHlOmaha lake.. oonceiyfhesis 8
D |Wilmington lake..... 3 160
“BalWikes Harredake. .. S S e e 50
1. —Pure magnesivum sulphate ( Epsom salt) and mix-
ture of sodium and magnesium sulphates.
ANBroollyn ok e s o ciresvariistn oo rraearir eissbhastanr s 100
B[ Ehisdelbialake.. . o, 2o fae b8 L SR LA R lile] 40
gl Lol e I B e e e 20

* Rock salt is not kniown to oecar in Wyo . There are numerous salt springs,
notably in Crook County, on Salt Creek, and in Uinta County, on Salt River. These
springs willnot be dmr{had under this heading.
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The estimated areas apply to the actual deposits and not to
the claims. The latter are rectangular in shape and necessarily
include much land not underlaid by the salts. _The thickness of
the deposits is variable. Along the edge it is of course very
thin. Towards the center the thickness is generally unknown,
but by borings or pits it is shown to be over 8, 10, even 20 feet,
without the bottom being reached. ~CUonsequently no legitimate
estimate can be made of the amount these deposits are capa-
ble of producing. The total area of the first two classes, exclud-
ing the Wilmington, which has no solid deposit, is 708 acres.
This would yield over 30,000,000 cubic feet of sodium sulphate
for each foot in thickness.

L—Sodium Sulphate (Glauber’s Salt).
A.—THE UNION PACIFIC LAKES.

The following is an extract from a letter written by Mr.
Stone, formerly chemist at the Laramie Chemical Works, who
was thoroughly familiar with the developments made at these
deposits several years ago : ) ;

“Replying to your letter of the 5th instant, concerning the
Union Pacific soda lakes, I would say that the lakes are situated
southwest of Laramie about 13 miles. They are four in number,
varying in size from 4 to 40 acres, and usually ﬁu.lways, until
within three years) are dry after the middle of August. The
water which floods them in the spring comes principally from
the melting snow in the small basin which drains into the lakes.
They are, however, fed by numerous springs, all of which,_ with
two exceptions, send forth a strong solution of sulphate of sodi-
um. This solution, evaporating under the nfluence of our dry,
windy summer, deposits the salt which it holds in clear crystals,
having the composition indicated in the formula Na, SO, 10H, O.

“Various soundings have been made into the deposits and
measurements obtained, showing that the soda beds are in some
places 40 feet deep. * * *

“In speaking of the springs mention was made of two ex-
ceptions to the soda springs. These two are very remarkable,
inasmuch as they flow within a few feet of the soda and are of.
pure sweet water. .

“The soil surrounding the lakes, as shown by excavations
made at various points near the lakes, is made up in the 15 feet.
next to the surface, of first, a thin stratum of fine sandy gravel;
second, a stratum of hard clay, which occasionally assumes &
shaly appearance. This clay varies (to) from 10 fo 12 feet in
thicinesé. Below the clay is found a coarse gravel.”

The composition of the soda deposits found in these lakes is
remarkably uniform, the average composition being shown by
the following results made in our laboratory :
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Sodium sulphate.......c.ccvvvrrevievecneenrennnnnn., 44.5
PR S R S 1 54.9 -
IE LR T S N ey 5
99.9

The remaining 1 per cent. is made of a mixture of calcium
and magnesium salts. The insoluble matter is rincipally or-
Eanic, but usually contains silica and alumina, which have been

lown upou the lakes. The water also varies in amount, but is
seldom found less than 44 per cent.

A black mud is found in the soda beds, in layers of from
one-half irnch to 6 inches in thickness. The composition of this
mud we have never determined.

The following analyses from these deposits are taken from
the Mineral Resources of the United States : i

Il 2. 30
Sulphate of soda.............coo....... 44.55 41.41 39.78
Weater, Nk b av oy s 54.98 54.79 59.66
Insoluble matter..............oou....... AT 3.80 .56

From the same page the following analysis is obtained. It
is probably of a sample of the “black mud® referred to by Mr.
Stone:

Iron, lime, magnesia............... smn s tns ranas . 22.33
Alumnia, soda, hydrochloric and sulphurie

TS et oy b e o o B B AL 40.82
e N Sl L S i b 36.85
OGanIE MBOY...oiissassaiisiusomneamnns sinrannc Thico

B.—THE DOWNEY LAKES.

These lakes are three in number. They are located on sec-
tions 15, 22, and 21, township 13 N, range 75 W. They are be-
tween 8 and 9 miles nearly due south of the Union Pacific lakes,
and are separated from the latter by the Big Laramie River. On
the west there is a stream called Sandy Creek, not more than
one-quarter of a mile distant. The divide between this creek and
the lakes is very low—probably not over 10 feet. The area of
the claims, including the lakes, aggregate 320 acres, of which
over 100 acres are occupied by the soda deposits.

These deposits cover an area of over 100 acres, and contain
towards the center from 7 to 9 feet of solid sodium sulphate.
Analyses and practical tests at the Laramie Glass Works show
thﬁ soda to be equally pure with that from the Union Pacific
lakes.

C.—THE BOTHWELL LAKES.

These deposits are near the old telegraph road leading north-
west from Rawlins, and about 28 miles from that town. The
soda is solid and hard and pure, except for mechanically included
sand. I understand that the deposits are very thick.
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: D.—rHE GILL LAKES.

This group of lakes are situated in section 26, township 25
N., range 78 W, and is 6 miles north of the Platte River at the
old Fiddleback Ranch. I have passed by the latter point twice,
and did not then know of the existence of the lakes. They are
four in number, and are all located in one claim of 160 acres.
Of this area between 80 and 90 acres are covered by the lakes.
A number ot pits have been sunk to a depth of 12 feet on these
lakes, and from one of ths depth a hole was bored four feet
deeper. The soda has never been pierced. A sample of this
soda givea me shows it to be very clear and pure. When freshly
broken it is clear, almost transparent. The outside rapidly loses
water when exposed to the air. An analysis of this soda gave
the following results :

Sadinm. salpHEiest o keimii Noring Rnis I el et 94.50
Marneginmisnlphateses o s ol e tatiisss s aseasam 2.562
Sodimm chlomde, ..o i i R e saw e LD A
e R T R e e e 1.61
Undetermino® a0t 1OBB B .. cressesrasnsnssnsorsssensensnnanssssbnsd .33

100.00

This sumple had necessarily been freely exposed to the air
tor a long time. The Gill Jakes are not only important from the
fact that they have very large deposits of sulphate of soda, but
also because they are now within 7 miles of the railroad grade,
which passes up the Platte.

IL.—Deposits of Sulphate and Carbonate of Sodium.
A.—THE MORGAN LAKE.

The Morgan lake lies in township 28 N., range 88 W., near
the northern %gundarv, and a few miles south of the Sweetwater
River.

The pits sunk on the lake, which is dry after August, have
never been Adeeper than 12 feet. In such pits the bottom of the
soda has never been struck. Even at a distance of 75 feet from
the shore the solid and pure soda is over 12 feet deep. The soda
when first taken out is clear and transparent, but hke all other
sodas quickly effloresces. It consists of a mixture of corbonate
and sulphate of soda in varying proporticus, and contains little
else than these salts. The samples taken from a depth of 12 feet
show more sulphate than samples taken near the surface. The
soda of this lake is certainly very great in quantity. Taking
the area ot the deposit at only 100 acres, and the thickness at
but 12 feet, the contents of the deposit would be over 50,000,000
cubic feet. : 1

The remaining deposits of this class are all situated in the
Sweetwater Valley near Independence Rock.  They are known
as the Dupont lakes.
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The Wilmington and Wilkes Barre have no solid deposits.
The soda 1s entirely in solution. The following analysis will
show the composition of these salts;:

SAMPLES FROM SURFACE oF OMAHA CLAIM.

MoIStuEB s it e o iy A O S e S A 9.01
TugolublElnaRtert ... nuins raamns aas e s A |
Bulphateul S0, . .oovvecvarmonsumsronmamesmasiisitiaanh el obts 2575
a5 (oo ST 1)1 PR e s G U U [ i 2.13
(BFVM i) ooy - 5 1s e SO S e S 3y B o ot 30.62
Bicarbotate DE ROGA. ..o couiressessapsiminniannabinis kysssniasnin -S009

WONBL oissionchsiisasvivsissenssnacimsisnsns dorsravareees s L1002

Dried sample from Wilkes Barre claim.

Chloride:of Bodium.: .. ..ot reissstsmmsaasses 1.83

Sulphatciof 80da.... . e imsrmsnses, ssnamsins <2904

Carbonate)of 804, ....ovcmpreserrvssarsesrerrnenss D00

Ingoluble Maatler... .. ivirsressspsensssraces et g 1DI28

Dried samples from New York and Philadelphia Claims.
Chloride of sodium....co.ooveiininininnie. 1.83 - 2.04 2.52
Euiphate iofasodal . Wil L, Sy sl 7137 4474 72.40
Qarbonate of 80da.......c.oiiiviineicinnn 3.10 5.00 5.00
Insoluble matter.........ccocvviivainnnnnnn. 22.82 47.50 19.03
IIL.— Magnesium sulphate (Epsom salls) and miztures of magnesivim
and sodivm sulphates.

All of these deposits occur in an inclosed basin 3 miles north
of Wilcox, in Carbon County. The lakes, some twenty-six in
number, are scattered over the bottom of the basin, and are all
contained within a space of not over 2 square miles. In size
they vary from not over a fraction of an acre to nearly or quite
100 acres. Many ot the twenty-six lakes are of no importance,
either on account of their small size, or because they have no de-
posits in them. Ouly a tew of the more important ones will be
described.

A.—The Brooklyn has an area of about 100 acres. It con-
tains a deposit of about 7 inches thick of nearly chemiecally nor-
mal raagnesium sulphate. The analysis given below shows its
composition :

Insoluble residies i i i issnmisinassieione 01
Weater. 0L o O glos LGNS N L A9 Th
SulpbetStrioside: SUe Al e e LT 33.08
MATREEIS. . oo iuiiiosinisiioes soassa insrasoninresess 116,26
Badiemchloride [ it n il o o e o
Sodresiaxide |t M B s S ] 0.43

There are over 2,000,000 cubic feet of the pure salt in this
deposit, as well as a large amount in the black mud lying be- -
neath it, that is peculiar to soluble salt deposits.

* All of the five analyses here given nr;aken from the Mineral Resoureces of the
United States, calendar year 188; chapter on glass materials, by Joseph D. Weeks,
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B.—The Philadelphia lake lies within a few hundred yards
of the Brooklyn, and is separated from it by a low flat. It con-
tains both salts, as an analysis given below will show. The de-
posit away from the shore is 4 to 7 feet thick :

Ingolnble reRANE; sz oo 3.88
R L e oA
BRIDARE WI0XIAE, ... vsvormmntensrasonnisrsiinsscnsnsn Bt
M TR 1 i iiasis s s bas e er e e s s e essnldanshs 15.62
Sodiim . ehloride;, o ininnssiisiadises 0.44
BOdIUIN. ORIAC e esss csrsbness s e e st s 0.07

C.—The Chicago lakes form a group of which the largest is
about 10 acres. The maximum thickness developed in any of
them is 6 feet. Two analyses show the following composition :

No. 1. No. 2.
Tnspluhl8 Temiduec cam o e 0.16 Trace.
WV OY o o v nisa s i is e nh s s A R e e 32.43 33.50
Bulphor tHOxIde ..o sasesuansisssssissarna £1.19 40.12
Magnensy. areldiaa X8 obe, died  in i s 31.06 11.90
Sodium oxide.............. orsn it 1T 12.40

The deposits of the sulphates and of the mixtures of the sul-
phate and carbonate of sodium in Wyoming are of great interest
and importance on account of the immense amounts in which
they occur, their purity, and the fact that there is a large market
tor such material when facilities for placing it upon the market,
namely, cheap transportation and the manufactories for using
the soda at home and making products that will permit trans-
portation to a large market, are available. Already there are
important beginnings in the latter direction.

The Wyoming natural sulphate of sodium has only to be
dried and it is a superior grade of the salt cake of commerce
elsewhere obtained as a product of manufacture from common
salt. From the salt cake, soda ash, caustic soda, and various
other sodium salts are manufactured. The mixture of the sul-
phate and the carbonate when dried will answer all the purposes
of salt cake and will be somewhat cheaper raw material for
chemical works.

The average price paid for salt cake in 1885 at the glass
works throughout the United States was $16.95 per long ton,*
and since it is imported, for the most part, the glassworks of
Illinois and in the West generally must have paid more than this
by several dollars, probably over $20 per ton. When it is re-
membered that the Rock Springs coal is mined, the freight paid

to Omaha, sold and retailed at $6.50 per ton, and that profits are

made presumedly upon all these transactions, it certainly seems
probable that a profit could be made by the railroads by ship-
ping the salt cake of Laramie City to the Mississippi, a distance
not much greater, and allowing it to be sold at prices which

# Mineral Resources of the United States, calendar year 1885,
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would yield a fair profit to the owners and yet compete with the
castern market. Whether the railroad can do this or not will
soon be seen, for Wyoming will have in the near future three
separate roads well extended within her limits.

The total amount of sodium salts used in this country in
1885 cost $10,000,000. When the various deposits are reached
by the railrosds it seems probable that they will be able to help
to supply this large market.

The only point in Wyoming where the deposits are utilized
is at Laramie City, where there are chemical works for furnish-
ing manufactured products, glassworks, and a soap manufactory.
It seems to the writer than it can only be a question of a short
time when these and similar enterprises will prove successful.

CHAPTER V.

Nores ox Some OrEeEr MINERAL REsources oF WYOMING.

1.— Resources of the Black Hills, Crook County.

The Black Hills, lying for the most part in Dakota, are yet
partly in Crook County, Wyo. In general type its geology is
very simple, being merely an elliptical upiift, accompanied by
the usual mountain sculpture, which has removed all the strat-
ified rocks from the center and exposed the granites and schists,
while the stratified rocks occur around this nucleus, in the order
of their age and superposition, in belts or rings of irregular
width.

In other words, the center of the hills consists essentially of
granites and other crystalline rocks; and, proceeding outward
toward the plains in any direction, definite belts of quartzite,
limestone, red beds, sandstone, shale, and finally shales and sand-
stores are successively encountered, and, as they dip more steeply
than the slope of the hills, each belt disappears beneath the sur-
face and the next succeeding rock formation.

In addition to this very simple structure there is, however,
another complicating feature, namely, the occurrence of numer-
ous dikes and intrusions of eruptive rocks which cut the slates
and granites in all directions and burst through the stratified
rocks as high up as the top of the red beds. These eruptives in
the crystalline slates of Wyoming occur only as dikes which
outerop, but do not form any prominent hills above the level of
the surrounding country. But where they have burst up through
the stratified rocks they form hills, even mountains.

In Wyoming, Sundance Mountain, Inyan Kara, The Devil’s
Tower, Black Buttes, Missouri Buttes and the Bear Lodge
Mountains are all formed ty such projecting masses of eraptive
rock. These alone form a separate series of prominences and
break the otherwise simple structure of the Black Hills uplift
proper.

10—
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I have dwelt so much npon the structure of the hills because
all of the various beits of rock show marked peculiarities, and
with one exception may be recognized by the most careless
observer. Moreover, as they differ in appearance they differ in
the character of the actual and possible mineral deposits that
they are liable to contain. Taking the belts in succession, the
following mineral products have been found in them in quantities
suflicient to attract attention:

Class of Rock. Mineral Substances Found.
Crystalline nuclens.......ccuun Gold, tin ore, iron ore.
Quartzite s
{Limestone } siwsiancienss|  Lead; silver; gold.
Red Beds....-.ccovnineninniaens|  Salt sp'gs, building stone, gypsum, limestone, fire-

clay, coal.
Coal, lignite, fire-clay, petroleum.
Petroleum, clay, impure coal, clay iron ore.

Dakota sandstone.............

Colorado and Fox Hill
shales and sandstone

Laramie sandstones........... Lignite.

o e L N o=

The ecrystalline nucleus.—There is a small and apparently un-
detached area of schists lying a little north of west of Sundance,
probably in townships 51 and 52, ranges 59 and 60. Conse-
quently the boundary line between Wyoming and South Dakota
cuts through it and divides it into two portions, of which the
smaller lies in Wyoming. In all it probably has an area of
about 60 square miles. : _

These rocks are cut by anumber of deep gulches, of which
Beaver Creek, Potatoe and Bear Gulches (in Dakota), Sand
Creek, Mallory and Spotted Tail Gulches (in Wyoming) are the
most important. The most prominent mountain, Nigger Hill,
lies between Bear Gulch and gand Creek. '

The rocks may be divided into two classes, schists and erup-
tives, the latter occurring as dikes in the former. The schists
are both micaceous and chloritic. They are thoroughly crystal-
line, though fine grained. Their foliation is distinct and perfect.
They have an average trend of magnetic north and south, and
dip to the west, usually at angles betwéen 45° and 60°. In
places they contain segregated bands of quartz of considerable
size. These quartz bodies lie parallel to the foliation of the
schists, are very pure, white, compact and glassy, and, as fa
kunown, do not carry appreciable quautities of gold. ‘

The eruptive rocks are of two classes: (I) Trachytes and
diorites (?), which are not known to carry any mineral of co
mercial importance. (2) Pecualiar dikes of coarse-grained gr
itic rock, which carry some tin ore.

1 he vein tin deposits.—The granitic dikes are very abund:
and several hundred mining claims have been located upo
them. They a'most always lie parallel to the bedding planes o
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the schists, but one instance to the contrary being noted. They
vary in thickness from 2 to 50 feet, and considerable variation is
sometimes evident in one and the same dike,

The vein rock consists of quartz, feldspar and mica, and is
usually very coarse-grained, plates of miea several inches long
being not uncommon. As accessory constituents, it contains
cassiterite, tourmaline, garnet and other minerals whose exact
nature have never been determined. The cassiterite occurs in
imperfect crystals (rare), granules, and grains scattered through
all three of the chief constituents of the matrix. Pieces as
large as a hazel-nut are not uncommon, but usually it is finer,
much of it being scarcely visible to the naked eye, and much of
it only to be seen with the aid of a lens.

These deposits are the first of the kind the writer has ever
seen, and he scarcely cousiders himself able to give a competent
and exhaustive report upon them. Moreover, he has not yet
made any tests to determine the amount of tin the vein rock
may be expected to carry. It is claimed that the deposits have
been examined by competent and experienced men, and that
samples carefully taken yielded from 2 to 6 per cent. metallic
tin; that even those taken which showed no visible cassiterite
yielded from 2 to 4 per cent. of metallic tin. It this is the case,
and the position of the deposits for working the enormous quan-
tity of ore and the sufficient water supply is considered, it seems
probable that in the future mines will be opened up and works
erected for extraction of the ores and separation of the cassit-
erite from the gangue. g

THE STREAM TIN DEPOSITS.

Stream tin has been found in all of the gulches that cut the
granite dikes. In 1885 it.was recognized by an Australian
miner; before that time it was regarded as “black sand™ (mag-
netite). Some large pieces, weighing several pounds, have been
found, but most of it is in grains of small size. Some of the
gulch miners have saved a part of the stream tin that has been
caught with the gold in the sluice boxes, and in this way have
saved a number of tons of it; and it is possible taat there is suffi-
cient to pay for working the guleh gravels, if approved methods
of washing were adopted. This counld be easily proved by care-
ful tests across the gulches at different points. The stream tin
is pure, and when carefully washed will yield 65 to 70 per cent.
of metallic tin by a common process of reduction.

PLACER GOLD.

This distriet was celebrated tor its rich placers and coarse
gold at the time of the Black Hills excitement. All of these
placers are now practically exhausted, and only a few men are
still at work gleaning pay from old ground. The annual yield
of both the Vﬁ'voming and Dakota gulches now amounts only to

»

a few thousand dollars,
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VEIN GOLD.

Hitherto all efforts to discover the source of the placer gold
have been fruitless. Not only have no pay mines been discov-
ered, but gold has not been found in ever so small a quantity, in
deposits that might prove a common source for all the placers.
On Mineral Hill in Wyoming there has been some developments
made upon leads which have yielded rich assays, but thus fur
there are no pay mines. As far as I know no attention has been
paid to certain pyritiferous eruptive rocks, whose occurrence is
broad-spread over the district. These might possibly prove to
be the source of the placer gold, as was largely, if not altogether
the case in California Guleh, near Leadville. = ¢

THE QUARTZITE AND LIMESTONE.

Carbonate Hill lies to the West of the Black Buttes and im-
mediately behind them. Tt consists of the older stratified rocks
cut through by several kinds of eruptives. Upon the west side
of the hill certain siliceous limestones dip gently to the southeast
until they are abruptly broken by a dike of yellow rock, prob-
ably a porphyry. Upon the line of contact between the lime-
stone and porphyry a shaft has been sunk and a tunnel ran
which has produced some galena associated with a flint matrix.
This is upon the Steel Galena claim. An adjoining claim called
the Gray Carbonate, has a4 small body of excellent carbonate of
lead ore lying in the limestone just east of the porphyry. About
$5,000 has been expended upon this claim very foolishly, and
with no idea of methodical development, with the result that lit-
tle more can be seen of the nature ot the deposit than was evi-
dent before work was commenced. About 40 to 50 tons of high
grade lead ore have been gouged out and objectless shafts and
tunnels made, but it has not been shown whether there is merely
an isolated lens of ore or a deposit worthy of a small mine. In
my opinion the work upon this claim should be coufined to pros-
pecting the contact between the limestone and the porphyry.

The carbonate ore will yield from 30 to 60 pe~ cent. of lead
and is said to assay from 10 to 80 ounces of silver. It would
prove a very desirable smelting ore.

I have seen no other prospects for silver and lead in the
Wyoming Black Hills that are worthy of the name. There is,
however, quite a large area in which the quartzites and lime-
stones are in conjunction with eruptive rocks, and I regard such
contacts as favorable for the existence of ore deposits.

THE RED BEDS.

I have only space to mention the salt springs and fire-clay
deposits of the Jura-Triassic formations.

Some years ago salt springs were located and evaporating

ans built on Salt Creek, about 80 miles south of Sundance.
The salt made was #old at the springs at $40 per ton and shipped
into Deadwood. There are many springs rising over an acre or
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- more of ground. The brine is said to contain about 20 per cent.

of salt, and estimates (not my own) place the capacity of the
spring at 60 tons per day. The springs come to the sarface
near the top of the Triassie rocks.

Near the top of the Jurassic there is a series of clays and
marls that average about 100 feet in thickness. They are very

ersistent and regular in their occurrence. Usually they may
Ee easily recognized by a purple band 30 feet or more in thick-
ness near the center. Mr. Hemingway, the superintendent of
the Mount Zion coal mines, informs mesthat certain of these clay
strata make an excellent fire brick.

This horizon of the Jurassic is also known to contain im-
pure and thin seams of coal. As far as I have seen them they
are so impure as to he worthless. Recent rumors have reached
me that good coal has been found in this horizon on Hay Creek.
I wait tor the report to be confirmed.

The coals and petroleams of Crook County, occurring in
the Dakota and Colorado groups of the Cretaceous formation,
are described eisewhere under the appropriate general headings.

II.— Resources in other portions of Wyoming.

GOLD AND SILVER.

Little has been done in precious metal mining during the
past year. Besides the gulch mining in Crook County, Mr.
Emile Granier has continued his improvements in preparation
for extensive hydraulic mining near Atlantic City. He is now .
constracting a reservoir dam at Christina Lake.

There bas also been some quartz mining in the South Pass
district near South Pass and Aftlantic City. Lu this region the gold
oceurs in quartz segregations in chloritic schists. In past years
some exceedingly rich ore bodies have been mined. I think
quartz mining in this region will receive a deserved stimulus in
the future.

The Keystone mine, on Douglas creek, Albany County, has
recently been sold, and a stamp mill is being bailt and the mine
opered by the mew company, under the management of Mr.
Wilbur C. Knight. The 20-stamp mill is nearly completed and
there is a large quantity of ore upon the surface ready to be
milled. It is estimated that the ore will yield a total of $20 per
ton in gold,

Copper—A little more than a year ago the Sunrise mine, at
Hartville, was leased and opened, and the ore extracted was
smelted at Fairbank, on the Platte River. The ore in sight was
worked out of the several thousand tons which were mined, and
the lease was abandoned.

The copper ore of this mine occurs in irregular masses in
hematite. From the nature of the depozit it is impossible to say
where another similar body occars. Drifts run unuader the ore
body do not show a copper stain, nor does the hematite contain



78 GEoLoGIST'S REPORT.

even a trace of copper. Were the iron deposits worked, it is
possible that similar bodies would be found, but in what direc-
tion or how far from the old ore body it is imipossible to say.

The Sparks and Green Mountain Boy claims both show good
ore, the latter con.aining much silver. Neither of these mines
has been actually developed. Many other locations are held in
this vicinity. Most of them are prospectively of little value.
None of them have any considerable developments. The Mich-
igan mine, of Muskrat Canon, shows immense quantities of low-
grade copper ore, with g silicious matrix. It has recently been
purchased, and is now being opened up. It is proposed to begin
shipments with 20 tons of ore per day, and to increase the out-
put as the mine warrants® The ore is hauled in wagous to Lusk
and there shipped to Pennsylvania by rail. It is smelted with
highly basic ores.

BUILDING STONE.

The Rawlins building stone is taken from a quarry about
four miles from the railroad. It occurs in immense amounts,
that may be easily and cheaply taken out. The stone is of a
uniform gray color, is massive, free from a tendency to cleave in
any particular direction, is free from ferruginous stains and from
concretions of any sort, It is soft when mined, and is an excel-
lent working stone. It hardens on.exposure and stands well in
a building. It 1s used in Nebraska and Wyoming. The Capitol
at Cheyenne is built of this stone.

A new quarry opened near Laramie furnishes brick-red and
pink sandstones. I understand that the owners have a contract
to deliver two car loads of this stone per week at points in Ne-
braska, the contract to run for ten years, Other good buildin
stones are obtained from the carboniferous gray sandstones an
drab limestones near Laramie. They furnished the stone for the
University and other Laramie buildings. A handsome light
gray or white sandstone is quarried near Cheyenne and used in
buildings in that city. It isa fine working stone, and makes a
very handsome trimming in large buildings. On Horse Creek
both white and red sandstones are tound. The stone is hand-
some and strong. Thus far little of it has been used, owing to
the recentness of its discovery. ;

At Iron Mountain a switch has been laid to an outerop of
mas-ive gray sandstone. The rock is mined in large blocks and

- used by the railway company for heavy foundations.

. A beautiful red sandstone, firm, even in grain, color and tex-
ture, and capable of receiving elaborate ornamental cutting, is
being quarried near Glen Rock, in Converse County. Contracts
have been made to deliver this stone in Omaba and Lincoln.

Building stone is also quarried as demand for it arises at
many other places in Wyoming. The ocenrrence of exeellent
and ﬁandsome stone in many undeveloped localities is well known.

r
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The great ledge of handsome red sandstone near Lander deserves

especial mention. _
MARBLE.

The marble deposits have never been developed. They oc-
cur in the Platte Canon district and at various points in the Lar-
amie and Medicine Bow Mountains. From Fairbank, on the
Platte River, to Muskrat Canon there are outcrops of a great
belt of marble at intervals. In many places it is exceedingly
silicious and contains bands and conculions of quartz. At some
points it is practically free from silica. In composition it is do-
lomite. Though crystalline, it is very fine grained. In color it
is white, pink, grayish-blue, and mottled. In most places it is
cut by numeraus joints and bedding planes. It occurs in the
largest blocks in Muskrat Canon. . )

A large outerop of dolomitic marble occurs on the Laramie
River, 12 miles west of Uva. This marble is pure white, white
streaked with gray, and gray. I bhave seen specimens weighing
several hundred pounds of snowy whiteness. It is medium to
coarse crystalline in texture. It is said to be massive and re-
markably free from joints. g )

Similar marble is said to oceur near Lobkout Station, in
Albany County, and some marble has been taken from it as
specimens. The other localities have never been prospected.

GYPSUM.

The great abundance of gypsum 1n the red beds of the west
wherever they occur is well known. It is found in thick strata,
often very pure, at many places. At Laramie it is proposed to
mine a large deposit of gypsum and manufacture it into plaster
of Paris. A 50 ton plant 1s now being built tor this purpose.

LIMESTONE AND SAND.

The occurrence of very pure varieties of these rocks is com-
mon. Besides the use of limestone for mortar at various points
it has no demand except at Laramie, where it is used for build-
ing purposes and glass making. The limestone used for the
latter purpose is obtained 3 miles east of the town. The follow-
ing analysis of a sample of it was furnished by the glass com-

pany :

Caleinum carbonate......... o S A T 98.83
Magnesium carbonate.......o.oceeeuieniiian. 0.45
IO CATDORBE oo s vossasss ailessansss saamas s tanys 0.12
HeoR THORIPHIA0 ... vu o srirmnaiinassesarssrsonmmrasss: 002
ST L R S o SO 0.10
M OB . it drana i ssiss ton b ea i it Ry a s 0.05

100.00

I have no analysis of the glass sand which is taken from the



80 GEoLOGIST’S REPORT,

same locality. Practical tests show that it will make exception-
ally white window-glass.

The limestone and sand are hauled in wagons a little over 3
miles to the glassworks. The soda is hauled 15 miles by rail.
The soda as 1t is mined is dried and mixed in the proper propor-
tions with the crushed limestone and unwashed sanrd.

ASBESTOS.

This mineral is found in the Laramie, Seminoe and Medi-
cine Bow Mountains and elsewhere. I have received merchant-
able samples. The amount of the mineral that might be pro-
duced is not known.

CLAYS.

Little is known of the Wyoming clays as yet. Ordinary
brick clays are everywhere abundant. Other and more valuable
clays also occur in quantity. Clay from Rock Creek is now’ be-
ing shipped to the East, and fire brick are being made from the
Mount %1011 fire clays. Both of these varieties have a widespread
oceurrence.

Mica, plumbago, sulphur, and other minerals are known to
occur in quantities. They either have not been sufficiently de-
veloped or the writer has not examined them,and no description
of them can now be given. .
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