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dated the period of glaciation, and that therefore the greater
accumulation of ice on the western slope was due to sub-
stantially the same cause that now determines the greater
flow of water in that direction.

[p1scussion. ]

Mr. McCree gave a number of personal observations in
the same district, confirmatory of the statements of Mr. Hills.

Mr. Emmons thought that meterological conditions
would naturally cause a greater rainfall and thus a greater
volume of water upon the western side of the Continental
Divide. The moisture laden winds from the Pacific Ocean
here first come in contact with more elevated and conse-
quently colder land-masses, after having passed over the hot
plains of Arizona. They are thus deprived of their excess
of moisture before reaching the eastern slope.

MEETING OF NOV. 35TH, 1883.

Mr. van Diest read a paper entitled “Eruption of the
Volcano Krakatoa, Straits of Sunda,” in which he gave an
account of the eruption of Krakatoa on the 26th and 27th of
August, 1883, the data being chiefly derived from Dutch
newspaper reports.

Mr. S. F. Emmons offered some remarks upon the ar-
tesian wells recently bored in and about Denver, illustrating
by blackboard sketch the basin underlying the city.

MEETING OF DEC. 3D, 1883.

On an interesting variety of Lollingite and other Minerals, BY
W. F. HILLEBRAND.

Around the base of Teocalli Mountain, on Brush Creek’
Gunnison County, Colorado, there occurs in several mines
a cobaltiferous and nickeliferous variety of lollingite of such
peculiar appearance as to arrest iy attention at a glance.
Close scrutiny so strongly confirmed the interest at first
excited thata series of observations was undertaken, of which
the results are embodied in the following.

The precise locality of occurrence of the specimens ex-
amined was unknown to Mr. William McCree, who presented
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them to the Colorado Scientific Society, but Mr. J. G. Ridgley
has observed the mineral at various places on Brush Creek,
and has investigated its occurrence, particularly at the Luona
mine on the northwest slope of Teocalli Mountain. It is
here found, according to Mr. Ridgley, associated with native
silver, proustite, argentite, pyragyrite, chalcopyrite, galena,
siderite, barite and calcite, the last three composing the gan-
gue. Much of it is decomposed, forming secondary oxidized
products, most conspicuous among which is erythrite.

The mineral seems to occur in some quantity, and one
of the specimens examined was of several pounds weight.
The striking appearance alluded to becomes visible only on
fractured surfaces. There are seen imbedded in the siderite
and barite gangue stecly-white forms, one-eighth of an inch,
more or less, in diameter, of pronounced radiate structure,
the longer radii protruding from the mass and giving the
whole a beautiful stellate appearance. The star forms occur
sometimes singly, but more frequently joined together in
greater or less number without losing in any marked degree
the peculiar character of the individual. In some specimens
theappearance approaches that of a dense homogeneous mass
several inches in diameter, but even in the densest portions
the radiate structure is generally distinctly discernible.

In order to discover, if possible, a clew to the crystallo-
graphic structure, and also to obtain material for analysis,
specimens were treatcd with hydrochloric acid without pre-
vious crushing, whereby the siderite and the arseniates of
iron, cobalt and nickel were entirely dissolved. The lollin-
gite remained quite black on all parts where the gangue had
been eaten away, but surfaces of previous fracture retained
their white color. The star-like forms were then seen to be
composed of a considerable number of long flattened ellip-
soids interpenetrating at a common center in every direction,
When one of these clusters was broken through, the star form
appeared on the surface of fracture. Theaggregates were
joined together loosely, now that the cementing material had
been removed, though frequently in large clusters of many
hundreds of all sizes, from those visible only with the aid of
a microscope, to others an eighth of an inch or more in
diameter.

A microscopic study of the finer part of the material
liberated from its imprisonment in the gangue and broken
off from the larger pieces during the treatment with acid and
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subsequent washing furnished the solution to the question
as to what was the crystallographic form of the flattened
ellipsoids composing the aggregates and the law of the
twinning. The fundamental form is that of 16llingite, show-
ing only the prism and macrodome, as in fig. 1.* Fre-
quently these two forms are equally developed, producing
a resemblance to a low pyramid of the tetragonal system.
Very few even of the most minute crystals are perfect in

form and possessed of sufficiently smooth surfaces fo allow
of even approximate measurement under the microscope.
Repeated attempts were made to get these in proper posi-
tion under the instrument, but in only one case with com-
parative success, owing to their microscopic size. The
angle of the prism was then fonnd to be very nearly 122°,
that given for lollingite being 1229 26’.

Parallel to the combination edge of the prism and mac-

*All the accompanying figures, with the exception of fig, 1, were drawn by the aid of &
camera lucida, and therefore make no goretensions to crystallographic accuracy. Fig. 4 is mag-
nified about 15 diameters, the others from 40 to 150 diameters.
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rodome there is almost always on the prism a striation (more
coarsely marked the larger the crystal), caused by thealternate
reproduction of the prismatic and domatic faces. Approach-
ing the combination edge the reproduced dome face becomes
relatively larger than that of the prism, the consequence
of which is a gradual rounding of the corners and a con-
traction and eventual disappearance of a distinct terminal
dome, the result being as represented in fig. 2, an ellipsoidal
form with a slight ridge through the center representing a
prism edge. Frequently the corners of a crystal occupying
the position of fig. 1 appear as if modified by a brachydome,
but no such form has been observed, the replacement being
a straight serrated edge, caused by the same alternation of
faces as in the case of rounded corners. Even where the
macrodome is well developed it generally shows a continua-
tion in some degree of the prismatic striation parallel to the
same combination edge.

The first step toward the complex twin structure is the
formation of a simple twin, or rather trilling, by interpene-
tration of three single crystals having the basal section in
common and a face of the prism as the composition face
(fig. 3). A basal section shows a six-rayed star with angles
of very nearly 60°, by microscopic measurement, between
the axes of the rays. In the microscopic twins one individ-
ual frequently predominates greatly in size over the other
two, these appearing often as thin leaves, projecting but a
short way out of the larger crystal. These trillings are fin-
ally found again interpenetrating, not according to any
recognizable law, but seemingly in every direction, and in
indefinite numbers, forming thus the complex aggregates
first spoken of. All these stages of change in form may be
observed with great ease under the microscope, the very
smallest crystals alone showing crystallographic faces well
defined. As the crystals, single or twin, increase in size,
the faces gradually grow more and more indistinct, and fin-
ally disappear entirely in consequence of increasing striation.

Notwithstanding repeated attempts, the basal cleavage
mentioned in text-books as characteristic of 161lingite could
rarely be produced, and never a cleavage in any other di-
rection, except in the case of the trillings. Here an individ-
ual frequently broke off at the line of union of the three,
that is, in a plane parallel to the brachypinacoid.

Aside from the forms distinctly recognizable as lollingite
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are, however, others belonging apparently to two different Vs
minerals. The first of these became visible on dissolving
the gangue, when there came to the surface of the acid and
the water used for washing out the latter a great number of
minute but brilliant metallic particles which resolved them- -
selves under the loupe, and still better under the microscope,
into thin leaves or blades, of which fig. 4 represents one of
the more perfect examples. Its forms appear to consist of
two pinacoids of the rhombic system, one very broad, the 7
other very narrow, and a terminal dome having an angle of
almost exactly go° by microscopic measurement. The faces o
are most brilliantly reflecting. Distinct cleavage was not
observable. Th: sscond mineral, which is almost always
microscopic in size, is represented in figs. 5, 6, 7and 8. The
prominent form is that of a lengthened prism with an angle
of very nearly, if not quite go°. Repeated measurements

gave values fluctuating between 88° and 92° as the extremes. N
It is terminated at right angles by a basal plane, the four o
corners of which are frequently replaced by faces which may e
be those of a pyramid or two domes, according as the habit .

is pinacoidal or prismatic. The, cleavage is parallel to the

base. Single crystals are rare, two or more being generally
seen interpenctrating as in figs. § and 6, generally at an angle -
of go°, or united as in figs. 7 and 8. In the latter figure only

the outlines, not the faces of the different horizontal individ- . /
uals, are shown, nor do the numerous vertical attachments W
present appear either in this figure or in fig. 7. Occasional ‘an

instances of three prisms crossing at right angles like the
axes of a rectangular system were observed, and also a sin-
gle instance of the form represented in fig. 9, where each of
the arms showed a domatic face. The most striking feature
of all but the last of these different forms is the invariable
widening at the point of union or intersection, as shown in
the figures.

Even an approximate separation of these two minerals
from each other and from the smallest 16llingite crystals was
impossible, hence no conclusion could be rcached as to their
quantitive composition. Qualitive tests proved them both
to be arseniates of cobalt, the square prismatic forms con-
taining also iron and nickel. An incomplete quantitive test
upon a mixture of these three minerals showed a much
higher percentage of cobalt and nickel than an analysis of
the pure lollingite.
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Before the blowpipe the lollingite furnished the reac-
tions mentioned in the text-books, the residue after treat-
ment on charcoal being infusible, strongly magnetic, and,
furthermore, giving the characteristic reaction for cobalt with
fluxes. Soluble in nitric acid, giving a pink solution.

Of the analyses given below,] was made upon clusters of
1ollingite trillings, free, so far as could be determined by the
loupe, from attached or penetrating blades or prisms of the
other two minerals described. As a check, a small quantity
of the single crystals and trillings was picked out with the
utmost care under the microscope and subjected to partial
analysis (II), np trace of foreign adherent matter being visible.
The specific gravity of the material used for the first analysis
was 7.335 at 1424° C. Correcting for one-half per cent. of
siliceous gangue of assumed specific gravity 2.65, the true
specific gravity of the mineral becomes 7.400.

I I
As 71.18
S 0.56
Bi 0.08
Cu 0.39
Fe 22.96 22.69
Co 437 4.20
Ni 0.21 0.19

The first of these analyses leads closely to the formula
Fe(CoNi)As(S),, while II shows beyond a doubt that both
cobalt and nickel are constituents of the lollingite and not
derived from attached crystals of either of the other minerals.
The presence of cobalt recalls the glaucopyrite of Sandberger,
though the antimony found in that mineral is here wanting.
The peculiar comb-like excrescences described by him, indi-
cating rhombic twinning by interpenetration, may be analo-
gous in some degree of the twinned structure of the present
mineral,

Some varieties of rhombic CoAs,, all of which, accord-
ing to Leroy W. McCay,* should be united under the name
safflorite, present features remarkably like some ot those
herein described, notably as regards the tendency to form
twins of interpenetration ; and from the presence of cobalt it
might be suspected that this mineral was rather to be con-
sidered as safflorite than lollingite. Its exceedingly high

—

*Inaugural Dissertation, Freiberg, 1883.
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percentage of iron and high specific gravity, as well as the
occurrence of a macrodome instead of the brachydome men-
tioned by Sandberger as peculiar to the rhombic CoAs,*
render necessary, however, its classification with lollingite.

COSALITE.

In the collection of the Colorado Scientific Society are
a few specimens of a mineral form from the Comstock mine
near Parrott City, La Plata County, Colorado, presented by
Mr. R. C. Hills, according to whom it occurs in a quartz
vein associated with pyrite, sphalerite, a telluride of unknown
composition, though probably sylvanite, and native gold.
In the specimens examined it appears in irregalar masses of
small size, rarely an inch in length, never equally thick, and
generally much smaller, without cleavage or recognizable
crystalline structure, except for an occasional faint indica-
tion of fibrous texture on fractured surfaces. The fracture is
irregular; color grayish-white, but pale yellow on exposed
surfaces; hardness about 3.5 ; specific gravity undetermined.

The outer zone of the small bodies spoken of was found
on close examination to be a mixture of two or more min-
erals, among which minute grains of pyrite were alone
recognizable. Sufficient material was however obtained for
analysis, free from all impurity except a little pyrite and
1.29 per cent. of insoluble gangue. This afforded the fol-
lowing reactions : in closed tube, sublimate of sulphur; in
open tube, formation of sulphur dioxide ; on charcoal, fusi-
ble, giving reactions for lead, bismuth, silver and copper;
soluble in chlorhydric and nitric acids, in the former with
precipitation of silver chloride. The analysis, after deduc-
tion of the gangue, gave these results:

Bi 42.97
Ag 8.43
Cu 7.50
Pb 22.49
Fe 0.70
Zn trace
S 17.11
99.20

®After the first publication of this paper in the American g'ournal of Science, 3d Ser., Vol.
XXVII, p. 349, my attention was called by Mr. Lerog' W. McCay to the fact that this state
ment was erroncous. The error was due to a misapprehension not readily explainable. While
acknowledging that hereby the main point in favor of identity with 1 llingite is taken away,
the evidence is by no means conclusive that the mineral should be classed with safflorite.
Further exaniinations, especially of a crystallographic nature, on both 15 llingite and saffiorite
are necessary in order tosetile this question.
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Allowing for the iron and a proportionate amount of
sulphur as pyrite, the atomic ratio deduced from the above

is:

R : Bi, : S

202 1.00 : 498
showing the general formula for the mineral to be 2RS,Bi,S,,
wherein R represents Pb and the double atoms Ag, and
Cu,. The ratio of Ag,,Cu,: Pbis 1: L.I11.

Although copper was absent and but 2.65 per cent. of
silver present in the mineral originally described by Genth
as cosalite, it does not appear advisable in the absence of
any data as to the crystallographic form to consider this a
distinct species, but to class it, as has been done with bjel-
kite, under cosalite.

A PROBABLY NEW MINERAL.

A portion of the ore from the Missouri mine, Hall’s
Valley, Park county, Colorado, is composed largely of a
sulpho-bismuthite of copper and silver. It occurs in a
quartz gangue associated with chalcopyrite and wolframite,
and although the latter is only visible on close examination,
it comprises from one to two per cent. of the whole, as
found by special tests. A considerable quantity was extract-
ed by chemical and mechanical means, free from all foreign
matter except a little attached quartz, and was proven to be
wolframite by qualitative chemical tests and by a deter-
mination of the specific gravity.

The mass of the sulpho-bismuthite appears throughout
the quartz as a dark bluish gray substance without distinct
forms of crystallization. In numerous cavities appear small
slender crystals, generally bronzed by oxidation and so
deeply striated as sometimes to present the appearance
under the loupe of bunches of needles. Occasionally they
seem to be joined together laterally, forming thin corrugated
plates. Owing to this deep striation no crystal faces can
be detected, either on the sides or the free terminations. The
habit is strikingly like that of bismuthenite, for which the
crystals were, indeed, at first taken.

After several days’ labor enough material was remov-
ed from the cavities for the determination of the metals, It
could not, however, be freed altogether from quartz and
chalcopyrite. The specific gravity at 17° C. was 5.75.
Making correction for 4.43 per cent. of quartz and 6.98 per
cent. of chalcopyrite of assumed specific gravities 2.65 and
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4.2, this becomes 6.31. The analysis appears under I below.

The more compact material, excluding as far as possi-
ble the needles, gave, after deducting 59.75 per cent. of
gangue, the results under II.

I1I is the analysis of a mineral presented by Mr. Wil-
Jiam McCree as coming probably. from the Missouri mine.
In appearance it differs in no respect from the compact ma-
terial already described, except that no chalcopyrite is dis-
tinctly visible in the small specimens at my disposal and the
quartz grains are less firmly cemented together. It con-
tains, however, some lead, which is entirely wanting in the
other specimens analyzed, although the general formula is
the same; hence I am led to believe that it came from some
other portion of the workings or from an adjacent mine
where ore like that from the Missouri mine is reported to
occur. The specific gravity was 3.869 at 15° C,, which be-
comes 6.680 on making correction for 47.57 per cent. of
gangue of ascertained specific gravity 2.643.

The most marked blowpipe reactions for I, II and III
were entirely similar, a sublimate of sulphur appearing in
the closed tube, sulphur dioxide escaping in the open tube,
and the fused fragment or powder on charcoal affording the
bismuth reactions with great intensity. All were soluble in
nitric and chlorhydric acids, in the latter with precipitation
of silver chloride.

L II. 111
Bi 60.80 63.42 62.51
Ag 0.89 4.09 9.89
Cu 15.96 12.65 6.68

Pb 2.74
Fe 2.13 0.59 o.10
Zn o.10 0.07 0.07

S 19.04* 1883* 1790

~ 99.82 99.65 99.89
After subtracting from 1, 6.97 per cent, from II, 1.91
per cent. and from III, 0.33 per cent. of chalcopyrite with
the proportion of sphalerite represented by the zinc, the
atomic ratios become:

R : Bi, : S
I 300 391 1475
11 300 399 : 1498
III 300 : 406 : 15.1%

*Calculated.
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where R represents Pb and the double atoms Ag, and Cu,,
In each case the ratio is nearly 3: 4 : 15, which leads to the
general formula 3RS 4Bi,S,.

It seems probable that the needle-like crystals are a
pure sulpho-bismuthite of copperand that inthe more com-
pact portions silver replaces a portion of the copper, while in
some cases a further replacement of copper by lead takes
place.

This ore from the Missouri mine is auriferous. The
material used for analysis 1I, gangue and sulphide together,
assayed 1.85 ozs. gold to the ton. Mr. Richard Pearce, of
the Boston and Colorado Smelting Works, assures me that
it is frequently much richer, running as high as 40 ozs. to
the ton.

Before conferring aname upon this mineral or even
definitely claiming it is a new species, I purpose investigat-
ing more fully the similar ores which are said to occur in
other mines in the neighborhood of the Missouri mine. As
this further investigation will of necessity be postponed for .
some time, the results already arrived at are now put on
record. .

HUBNERITE.

In the collection of the Colorad> Scientific Society are
specimens of hubnerite from the royal Albert vein, Uncom-
pahgre District, Ouray county, Colorado, presented by Mr.
R. C. Hills.

The mineral occurs in long flattened crystals vertically
striated, imbedded in quartz, but none sufficiently well
formed for measurement could be extracted; in fact, definite
faces are rarely visible, though two prisms and the orthopi-
nacoid have been obsérved. The luster is subvitreous to
resinous and the color brownish-black to pale yellow in very
thin crystals. In transmitted light the color is ruby-red to
yellow slightly tinged with green when the thickness is not
too great. Extinction takes place parallel to the vertical
axis in a plane parallel to the orthopinacoid, and at an angle
of 19° to 20° to the same axis in a cleavage section paral-
lel to the clinopinacoid, as observed by DesCloizeaux for
wolframite. In the plates parallel to the orthopinacoid a
tendency to cleave at right angles to the clinopinacoid and
also at angles approximating 61° and 68° to the same face
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was observed. The specific gravity at 24° C. is 7.177 and
the composition as follows:

SiO, 0.62
Nb,O,? 0.0§
WO, 75.58
MnO 23.40
FeO 0.24
CaO 0.13

100.02

which agrees very closely with that required by theory for
the formula MnWO,.

This mineral is also found in a mine near Phillipsburg,
Montana Territory, according to Mr. Richard Pearce. The
specimens in the collection of the Colorado Scientific Soci-
ety show large flattened crystals of imperfect form in quartz.
Mr. A. H.Low, Chemist at the Boston and Colorado Smelt-
ing Works, has analyzed the mineral approximately and

found—
WO, 74.82
MnO 25.00
FeO 0.06
99.88

NATIVE LEAD.

Through Mr. F. G. Corning, mining engineer, the
United States Geological Survey has come into possession
of a specimen of native lead from the Jay Gould mine,
Wood River District, Idaho Ter. This occurrence has al-
ready been described by W. P. Blake, in the American Jour-
nal of Science, 3 Ser, Vol. xxv, p. 161. The present
specimen is small, showing metallic lead without any sul-
phide running through a quartz rock and holding several
fragments of the latter together by penetrating filaments.
The quartz is stained slightly reddish, probably from min-
ium, and awhite coating in cavities consists of lead carbon-
ate. The lead itself is argentiferous.

[p1scussion. ]

In the discussion following this paper Mr. Pearce spoke of
the rarity of minerals containing bismuth in Colorado, and
mentioned one similar to that from the Missouri mine as
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occurring in several veins in Geneva Gulch, but a few miles
distant from the above mine. He also referred to the bis-
muthenite found near Golden, Colo., and commented upon
the frequent occurrence of molybdenite with bismuthenite
in quartz veins, as at Golden.

Mr. Ridgley said that he knew of an occurrence of bis-
muthenite and molybdenite in a pink quartz vein at the
head of Big Thompson Creek, Larimer county, Colo.

Mr. Frost referred to a bismuth mineral, supposed to
be bismuthenite, from the “I. X. L.” mine, near Brecken-
ridge, Summit county, Colo.

Mr. Hills said there was reason to suspect the presence
of native biswuth with the schirmerite of Howard’s Fork of
the San Miguel River, and Mr. Ridgley mentioned having
arrived at the same conclusion in regard to some crushed
material he had examined from that district. Mr. Hille-
brand referred to the presence of bismuth minerals in small
quantities in the Florence mine, near Leadville, Colo.

MEETINGC OF JAN. 7TH, 1884.

Address of the retiring President, S. F. EMMONs.

Gentlemen of the Colorado Scientific Society :

In retiring from the office to which you were kind enough
to appoint me a year since, I have to express my regrets that
I have been able to contribute so little to the objects for which
we organized, and to thank you for the indulgence you have
shown to my derelictions. My regrets at not having been
able to be prcsent at your deliberations have, however, been
tempered by the conviction that my duties have been better
and miore efficiently performed by our worthy Vice-President
than they would have been had I been there.

It is a time-honored custom in societies like ours that
the retiring presiding officer should, in resigning his office
to his successor, present some sort of a review of the progress
during the past year, either of some branch of science, or of

the work accomplished by the particular organization over
which he presides. In accordance with this custom 1 sub-
mit the following remarks, asking your indulgence for their
imperfections, which are necessarily the greater from my
frequent absence.
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