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HANDBOOK AND DESCRIPTIVE CATALOGUE OF THE
COLLECTIONS OF GEMS AND PRECIOUS STONES
IN THE UNITED STATES NATIONAL MUSEUM.

By GeorGE P. MERRILL
Head Curator of Geology, United States National Museum

ASSISTED BY

MARGARET W. MoODEY AND EDGAR T. WHERRY

1. HISTORY AND ARRANGEMENT OF THE COLLECTION.

In 1884 Prof. F. W. Clarke, then honorary curator of the Division
of Mineralogy, prepared an exhibit of American precious stones as
a part of the United States National Museum’s contribution to the
New Orleans exposition. The same collection was displayed at the
Cincinnati exposition in the following year, after which it was re-
turned to Washington and incorporated in the mineral collection of
the museum. From 1886 to 1890 the growth of the collection was
steady though slow. In 1891 the greater part of the collection of
precious stones made by Dr. Joseph Leidy, of Philadelphia, was pur-
chased bv the museum and combined with what was alreadv on hand
to form an exhibit for the World’s Columbian Exposition at Chicago
in 1893, the whole being returned to Washington when that exposi-
tion closed. ‘

The great popularity of these collections, as attested by the num-
ber of visitors and their equally numerous queries, impressed upon
the Museum authorities the advisability of extending the series and
building it up systematically, a work which, though at once under-
taken, proceeded at first slowly and with difficulty owing to the
expense involved. Fortunately this has to a considerable extent
been alleviated through the magnanimity of a private individual.
The collections are still, however, poorly balanced, lacking a satis-
factory showing of the rarer and more highly priced stones, a single
one of which, of suitable size for exhibition, would consume the
available income for an entire year. It is not too much to hope
and expect that this discrepancy, like the last, may also be remedied
through individual action.
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In 1894 Mrs. Frances Lea Chamberlain bequeathed to the museum
a collection of precious stones which had been assembled by her father,
Dr. Isaac Lea (pl. 1). Her husband, Dr. L. T. Chamberlain (pl. 2),
who subsequently (1897) became honorary curator of the collection,
added a large number of specimens, and on his death bequeathed a
sum of money, the income of which is to be used for their further
increase.

In addition, many specimens have been received throughout this
period as gifts from individuals and transfers from the United States
Geological Survey. These various collections have been combined,
and are now exhibited as ‘‘The Isaac Lea Collection,” although the
individual stones are differentiated by label. The exhibit at present
is comprised in a row of table cases, extending down the center of the
Mineral Hall. (Seepl.3.) At the west end of this row, immediately
to the right of the entrance to the hall, stands a large group of ame-
thyst crystals from Brazil. In table cases fronting the windows on
the south side of the hall are other series illustrating the properties
of precious stones, their appearance in the rough as contrasted with
the cut form; gem minerals in the matrix or as occurring in nature,
and artificial and imitation stones. Finally, an upright case between
the windows at the center of the hall contains many semiprecious
stones—that is, stones used in the manufacture of small ornaments,
rather than for personal adornment.

It may be added that in building up the collection an attempt has
been made to show the possibilities of commonplace material; that
there is a goodly number of stones, in themselves of little intrinsic
value, which when properly cut and mounted are not merely beauti-
ful, but have the additional value of being out of the line of the usual
material sold in shops. In this connection particular attention may
be called to the cabochons of silicified wood, obsidian, epidotic granite
(unakite), and green feldspar (amazonstone).



U. S, NATIONAL MUSEUM BULLETIN 118 PL. 2

el T o

Who, in memory of his wife, Frances Lea, endowed the Isaac Lea collection in the United



PRI )




2. NAMES AND PHYSICAL AND CHEMICAL PROPERTIES OF PRECIOUS
STONES.

About 1,200 mineral species are now (1920) known to science, and
of these somewhat less than one-tenth, or in round numbers 100,
possess the properties of beauty and durability to such an extent
that they are of importance, interest, and value as precious and
semiprecious stones or gems. The present paper comprises descrip-
tions of these minerals, lists of the cut stones of each represented in
the collection, and notes on methods of identification, uses, etc.
By way of introduction to the descriptive portion, brief definitions of
the properties of the minerals and other explanatory notes are given;
no attempt has been made, however, to make this a treatise on min-
eralogy, chemistry, or physics, and for further information concern-
ing the various features discussed, reference should be made to works
on those subjects.

Names.—The names of minerals have in part come down to us
from the ancients, and in part been constructed by adding the suffix
1te (from ttes, similar to) or lite (from lithos, stone) to an appropriate
root. As far as possible the names generally accepted by mineral-
ogists have been adopted here.

Many stones, in addition to the standard names by which they
are known to science, are also called by one or more synonyms,
usually popular or trade names; the most important of these are
added in each tabular description.

Chemical composition.—The chemical composition and formulas
of the minerals are stated in a simple form. For the benefit of those
unfamiliar with chemical terms it may be explained that the majority
of mineral substances are compounds of two or more elements, in
more or less definite proportions; and that these compounds are
named by stating first the names of the elements forming the electro-
positive or hasic part of the compound, and then those of the ele-
ments forming the electro-negative or acidic part. The names of
the negative elements are combined, usually in abbreviated form,
and provided with significant suffixes, such as ide when a single
element is concerned, and afe when oxygen is also present.

The formulas of the compounds are derived by placing the sym-
bols of the elements together, with subscript figures to indicate the
number of atoms of each represented. For definitions of the various
chemical terms, and additional details, the reader is referred to
textbooks of chemistry. The following table shows the elements
that may be present in important amounts in precious stones, with

their symbols:
3
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Metals Jorming the bases of precious stones.

Aluminum............... .ol Al | Manganese....................... Mn
Barium................ ... ...... Ba 1 Mercury (hydrargyrum)............ Hg
Beryllium (or glucinum)......... Be Nickel.......cooieenaiaaaaa ... Ni
Calclum.....ccoeeieeeiennnnnnnns Ca Potassium (kaltum)............... K
Cerium........coccvivecannannnnn. Ce Sodium (natrium)............... - Na
Chromium........................ Cr Tin (stannum)................._. Sn
Cobalt......cooovniiiiiiiiiiiian. Co Titanium......................... T1
Copper (cuprum) ................. Cu Uranium...............ooooii.Le U
Hydrogen.............cccennnn... H Vapadium....................... \'
Iron (ferrum)..coeeneonnoon.. ... Fe | Yttrium................LllLL Y
Lead (plumbum) ................. Pb | Zinc.... ..o, Zn
Lithium.......c..ccoooaiian.. Li | Zirconium.... ... ... ........... Zr
Magnesium._..................... Mg | W

Boron.........ceiiiiiiiiiinnnn.. B Oxygen......cooveueiinianaaaa.. 0]
Carbon...........coviiiiiiiaan. C. Phosphorus...................... P
Chlorine.........ccovvevinnnn... 1 Silicon...................ooll Si
Columbium...................... Cb Sulphur...... .. ...l S
Fluorine................cooae... F

Crystallization.—When a chemical compound passes from the
liquid or gaseous state into the solid condition, cohesion and chemi-
cal affinity tend to draw its atoms together, and if these become
grouped in a regular manner solids bounded by plane surfaces result;
these are known as crystals. Six crystal systems (one of them
consisting of two subsystems) are recognized, as follows: 1, Isometric,
or cubic, comprising those crystals developed exactly alike in the six
directions in space (front, back, right, left, up, and down), at right
angles to one another; these have the general aspect of spheres,
regularly flattened at an even number of equal intervals, and in-
clude the cube, regular octahedron, rhombic dodecahedron, etc.,
as well as combinations of these simple forms. 2, Tetragonal,
comprising those crystals developed according to two different
patterns, one repeated four times in directions at equal intervals in
a plane, the other twice in the directions at right angles to that
plane, all being at right angles to one another. The crystals of this
system are made up of pinacoids, prisms, and pyramids. 3, Hexag-
onal, comprising crystals developed according to two different pat-
terns, one repeated six times in directions at intervals lying 60°
apart in a plane, and the other twice in the directions at right angles
to that plane; the forms are like those of the tetragonal system.
Trigonal (a subsystem of the hexagonal), comprising crystals devel-
oped according to two different patterns, one repeated three times
at intervals lying 120° apart in a plane, and the other twice in the
directions at right angles to that plane. 4, Orthorhombic system
comprising those crystals developed according to three different
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patterns, each repeated twice, in opposite directions, all again at
right angles; the crystals of this system are made up of combina-
tions of pinacoids, prisms, domes, and pyramids. 5, Monoclinic,
system, comprising crystals developed like the orthorhombic, but
with the patterns reappearing in one plane twice at angles less, and
twice at angles greater, than right angles; the forms are like those
of the preceding system. 6, Triclinic system, comprising crystals
developed like the two preceding systems, but with none of the
patterns repeated exactly at right angles to one another; the forms
are essentially the same as those of the two preceding systems.

In addition, a few minerals have their atoms irregularly arranged,
and consequently are without crystal form; to these the term amor-
pho.~ is applied.

Color.—The color of an object expresses the character of the ligh
reflected or transmitted by it. The principal terms used in describ-
ing it are: White, gray, black, violet, blue, green, yellow, red, and
brown. There are also many intermediate hues, best described by a
combination of terms, as blue-green, etc. Colors may be divided
into two classes: _ '

1. Essential or idiochromatic colors, due to the chemical elements
which make up a compound. They are definite and characteristic
for each substance and only disappear when it is decomposed. The
principal elements yielding colors in the order of their most frequent
occurence in precious stones are:

Elements. Valence. ]: Colors produced.
ferrous, Fe“ ............... | green. :
303+ A ferric, Fett LIl red, brown, yellow.
bﬁth tme&ﬁli ............. blue, blac;{ 4
. c romic, Urttt. . ... .. ' green, violet, re
Chromium.................. gauve Crvi............ ' red, yellow. -
Vanadium................. V ili gnd M ‘ reg roi:n yellow.
manganous, Mni*.. ....... red, pin
Manganese. ............... {mangamc Mnitt oL v131et
cuprous Cu'... ... ... re
Copper......coovnannnnne. {vupnc, Cutt Il l blue, green.
Titanium...........c....... titenic, TilY ... ... ... ... violet, blue.
Nickel. ..o.oovieineenn.... nickelous, Ni‘l............ | green.
Cobalt.................... cobaltous, Co''........... red, blue.
Cranium................... uranic, o ' greenish-yellow.
Molybdenum............... negatwe Mo¥i........... Yyellow, red.
Neodymium................ neodymic, Ndit.. .. .... . red-violet.
Cerium..................... cerous, Cell! ... ....... ... . brown.

2. Nonessential or allochromatic colors, due to impurities or foreign
constituents in a substance. They may vary widely from one speci-
men to another and may be of three different types: 1, Produced by
evident, distinct particles, which in themselves show essential colors.
Thus, finely divided ferric oxides are frequently inclosed in other

45556—22 2
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minerals, and render them yellow, brown, or red. 2, Disperse colors,
due to submicroscopic inclusions, and varying with their shape, size,
or atrangement. These colors are thought to have been developed,
in part at least, by exposure in the earth to radio-active substances,
slight decomposition having thereby been effected, and traces of the
constituent elements set free. Heating usually destroys these colors,
since it causes the free elements to reunite, but exposure to radiant
energy of various kinds often restores them. 3, Internal reflection
colors, due to symmetrically arranged inclusions, or to lamellae of
extreme thinness, producing interference of light.

A special color phenomenon remains to be considered. Some
minerals transmit light of different colors in different directions, and
are said to be pleochroic. The most striking instance of this among
precious stones is iolite, which is sometimes called ‘‘dichroite” be-
cause of this very property; in one direction it appears intense blue,
in another somewhat paler blue, and in the third pale yellow. In
many cases, however, the difference in color is less striking, and special
means must be used in order to detect it. An instrument, called a
dichroscope, is sometimes used for this purpose. It consists of a
metal tube containing a cleavage piece of Iceland spar; at one end it
is pierced with a small square hole, and at the other has a magnify-
ing lens to serve as an eyepiece; the hole appears double when viewed
through the latter. When a pleochroic stone is placed in front of
the square hole, the two images of the hole will be differently colored.

Another method of observing pleochroism makes use of the polariz-
ing nicol prism in the microscope. The stone is placed on the stage,
and the polarizer introduced; the stone is observed in one position and
again after turning the stage through 90°; one of the pleochroic
colors will be seen in each of these positions.

It should be noted that isometric minerals, which are isotropic
between crossed nicols, show no pleochroism; tetragonal, hexagonal,
and trigonal ones may show two colors, while those of the three re-
maining crystal systems in general show three colors.

Luster.—The luster or brilliancy of a mineral is a physical pheno-
menon connected with the manner in which light is refracted by it;
the principal types are metallic, adamantine, and vitreous, but in
addition some minerals of fundamentally vitreous luster possess cer-
tain peculiarities of structure, and as a result exhibit lusters resem-
bling those of familiar substances, as waxy, greasy, silky, etc.

Hardness.—On the hardness of a mineral is dependent its resistance
to scratching or abrasion. It is usually described by reference to a
standard scale of 10 minerals, which are, beginning with the softest—
1, tale; 2, gypsum; 3, calcite; 4, fluorite; 5, apatite; 6, orthoclase
or microcline; 7, quartz; 8, topaz or beryl; 9, corundum (ruby or
sapphire); and 10, diamond. Each of these will scratch all pre-
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refraction placed between them is without effect on this extinction
of the light and is said to be isotroprc. But a substance possessing
double refraction will, in all but one or two directions, cause light to
be transmitted and is then described as anisotroprc. The latter is
also subdivided on the basis of number of optic axes (directions along
which polarized light is not affected), crystals derived from revolution-
ellipsoids having one such axis and being termed uniarial, while
those not so derivable have two and are termed biartal. There is
still another feature which is usually stated in connection with aniso-
tropic crystals—the optical sign. When the greatest index of refrac-
tion is shown in the direction of the optic axis, in uniaxial crystals,
or in the acute angle between the two optic axes in biaxial ones,
the sign is described as plus (+); and in reverse case it is minus (—).
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3. DESCRIPTIVE CATALOGUE OF THE COLLECTIONS.

The arrangement of the gem names in this catalogue is alphabetical
throughout so far as practicable. Under each mineral or gem is
given in tabular form some of the more striking qualities of a descrip-
tive or determinative nature, followed by remarks on the mode of
occurrence and such other miscellaneous information as it is thought
will be of value. In the catalogue proper the material is arranged
in the following order: Name, locality, cut, color, weight, measure-
ments, and catalogue number. The weights are given in the newly
introduced metro-carats. The specimens are listed by localities,
alphabetically, and under each locality are arranged in the order of
decreasing weights, except where several stones are described to-
gether, these being placed at the end of the list for that particular
locality.

Adularia.—See under Feldspar.

Agate.—See under Chalcedony.

Alabaster.—See under Gypsum.

Albite.—See under Feldspar (Moonstone).

Alexandrite.—See under Chrysoberyl.

Almandite.—See under Garnet.

Amazonstone.—See under Feldspar.

AMBER.

Synonym.—Succinite, ‘

Composition.—A resinous substance, containing carbon, hydrogen,
and oxygen,

Crystallization.—Amorphous,

Color—Yellow, orange-yellow, brown-yellow, or rarely red.

Luster.—Resinous; transparent to translucent.

Hardness.—2.5; too soft for extensive use as a precious stone.

Optical propertiee.—Mean refractive index 1.54; is isotropic ex-
cepting when in a condition of strain.

Swecific gravity.—1.07; noticeably light.

Amber is a poor conductor of heat and electricity, becoming elec-
trified when rubbed on cloth so that it will attract small bits of paper.
1t can be distinguished from imitations such as rosin and celluloid
by being less inflammable, though it burns readily with a rich yellow
flame, yielding an aromatic odor. Heated to 150° C. it begins to
soften and melts at about 250°. From most minerals it may be

distinguished by its extreme lightness and its solubility in alcohol.
9
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It occurs in sediments of the later geological periods, representing the
fossil resin of the tree Pinug succinifera and other plants; sometimes
contains insects which became embedded in the material while it was
soft and in a pitch-like condition. It is used chiefly for beads, ear-
rings, and other similar ornaments. The value of the crude material
is but a few cents an ounce.

LIST OF SPECIMENS,

COAST OF THE BALTIC SEA.

Two cuff buttons; pale yellow; opaque..................iiiiiiiiaa... No. 674
Breastpin of 3 facetted beads and pendant; light yellow-brown............ No. 675
Necklace of 50 facetted beads: light yellow-brown............... ... ... ... No. 676
Bracelet of 16 rectangular links, 20 by 15 mm. average size, and buckle; :
alternating pale yellow and clouded amber. Isaac Lea collection........ No. 1641

INDIA (BURMA).

Heart-shaped cabochon; yellow-brown; 8.2 carats; 20 by 7mm............. No. 673
ITALY (SICILY).

Ten polished pieces; light and dark brown; various sizes and shapes; total

weight, 92.5 carats. ... ... i .... No. 671
Pendant; brown; 19.3 carats; 45 by 18 by 10 mm. Isaac Lea collection.. No. 672
LOCALITY NOT RECORDED. )
Necklace of 62 facetted beads, graduated sizes; yellow-brown; William H.
Forwood bequest..... . ... . ... ... et No. 677

Amethyst.—See under Quartz.
ANDALUSITE.

Variety.—Chiastolite or macle.

Composition.—Aluminum orthosilicate, Al,O(Si0,).

Crystallization.—Orthorhombic.

Color.—Gray when pure; often showing brown-green, or yellow-
green, and rarely brown, pink, or violet hues, owing to the presence
of impurities of unknown nature; rather strongly pleochroic, green
to yellow or even to red.

Luster.—Vitreous; transparent to translucent.

Hardness.—17.5; a durable stone.

Specific gravity.—3.20 £+ 0.05.

Optical properties.—Mean refractive index, 1.64; double refraction
moderate, 0.01; biaxial, negative.

Chiastolite contains symmetrically arranged carbonaceous matter
yielding in polished specimens a black cross on gray background. It
may be distinguished from tourmaline and other similar minerals by
its pleochroism, specific gravity, and optical properties. It occurs
in metamorphic rocks, especially mica schist. N

Uses.—Clear andalusite is cut facetted; chiastolite is cut cabochon
and used for scarfpins, and ranks as a curiosity rather than a gem.
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LIST OF SPECIMENS.

g BRAZIL.
Step brilliant, rectangular girdle; brown-green; 1.39 carats; 11 by 6 by
B 20 111 1 + K No. 568
Brilliant, rectangular girdle; dark green; 1.03 carats; 7 by 6 by 4 mm...... No. 566
Step, rectangular girdle; brown-green; 0.83 carat; 10 by 4.5 by 2mm....... No. 569
Step brilliant, square girdle; brown-green; 0.72 carat; 6 by 3.5 mm........ No. 567

Aquamarine.—See under Beryl.
Aragonite.—See under Calcite and Aragonite.

AXINITE.

Composition.—Iron calcium aluminum hydrous boro-silicate,
FeCa,Al, (OH) (BSi,0;;).

Crystallization.—Triclinic; habit wedge-shaped.

Color.—Brown; sometimes violet, violet-brown, or yellow-brown;
essential, due to the iron, and to manganese which may replace it;
strongly pleochroic, green to brown to blue.

Luster.—Brilliant-vitreous; transparent.

Hardness.—6.5; a fairly durable stone.

Specific gravity.—3.30 £ 0.05.

Optical properties.—Mean refractive index 1.68; double refraction
weak, 0.009; optically biaxial, negative.

Axinite may be distinguished from tourmaline and other similar
minerals by its pleochroism, specific gravity, and optical properties.
It occurs in veins, chiefly in metamorphic rocks and is in little de-
mand as a precious stone, because of unattractive colors and brittle-
ness. Value purely arbitrary.

LIST OF SPECIMENS.
FRANCE (DAUPHINE).

Step-brilliant, square girdle; violet-brown; 1.59 carats; 7.5 by 4.5 mm.... No. 581
AZURITE.

Composition.—Hydrous copper carbonate, Cuy,(OH),(CO),.

Crystallization.—Monoclinic.

Color.—Dark blue, characteristic of many compounds of copper.

Luster.—Vitreous; translucent to opaque.

Hardness.—4; too soft for extensive use as a precious stone.

Specaific gravity.—3.8040.05.

Optical properties.—Mean refractive index 1.9; double refraction
very strong, 0.20; biaxial, positive.

The mineral dissolves readily in hydrochloric acid with efferves-
cence to a yellow solution. It may as a rule be distinguished from
other blue precious stones by its intense color, softness, and solu-
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bility. It occurs in veins and pockets and has been derived from
sulphide ores through decomposition by surface water, as has mala-
chite, with which it is very commonly associated. Used for orna-
ments, scarfpins, etc.; the value as a gem is little more than the cost
of cutting. (See under Malachite.)

BENITOITE.

Composition.—Barium titano-silicate, BaTiSi,0,.

Crystallization.—Hexagonal (trigonal), holohedral.

Color.—Pale to deep blue; pleochroic.

Luster.—Vitreous.

Hardness.—6.5.

Speaific gravity.—3.64 —3.67.

Optical properties.—Refractive index 1.757 to 1.804. Double re-
fraction strong and positive. High index of refraction and marked
pleochroism are distinguishing features of the mineral. So far as at
present known it occurs only in natrolite veins cutting serpentine. It
is usually cut as brilliant, more rarely cabochon. A limited supply
of this mineral has as vet been found (pl. 4). It is, therefore, little
used, though of good quality.

LIST OF SPECIMENS.
UNITED STATES.

. California.

San Benito County:

Two gems, brilliant, circular girdle; blue and violet blue; 0.95 and 0.87 carats,
5.7 by 4.5 and 5.5 by 4 mm. Isaac Lea collection .................. No. 1180.

BERYL.

Varieties.—Common, aquamarine, emerald, morganite (vorobie-
vite), and golden beryl. :

Composition.—Beryllium aluminum metasilicate, Be;Al,(SiOy),.

Crystallization.—Hexagonal; habit usually prismatic, rarely
tabular.

Color.—Colorless when pure; often showing green, blue, yellow, or
pink hues, and in part named accordingly: Pale blue, green-blue,
or blue-green, aquamarine; intense green, emerald; yellow, orange-
yellow, or brown-yellow, golden-beryl; and pink, morganite, or voro-
bievite. Slightly pleochroic, if deeply colored.

Luster.—Vitreous; transparent.

Hardness.—8 (less when altered); a durable stone.

Specific gravity.—2.7510.10.

Optical properties.—Mean refractive index 1.58; double refrac-
tion weak, 0.005; uniaxial, negative. With the microspectroscope
emerald yields two absorption bands in the orange, which form a
characteristic distinction from green tourmaline, green corundum,
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and imitation emerald (green glass). Other varieties of beryl show
no spectrum. Other distinctive characters are color, slight pleochro-
ism, specific gravity, refractive index, and weak double refraction.
Beryl occurs chiefly in granitic pegmatites and related formations.
The famous emerald deposits of Muzo, Colombia, South America, are
in a limestone thought to have been metamorphosed by solutions
accompanying the intrusion of pegmatite dikes. All the transparent
varieties of beryl are of more or less value as precious stones; they
are usually cut facetted. The emerald is considered of greatest value,
though many of the aquamarine varieties are of great beauty.

LIST OF SPECIMENS.

BERYL, common, golden, and caesium.

BRAZIL.
Brilliant, circular girdle; colorless; 4.67 carats; 12.5by 6mm............. No. 738
Step-brilliant, oval girdle; yellow-green; 1.269 carats; 9 by 6 by 3 mm.
Tamac Lea collection. .......oooio it iiiieeaaaaanann No. 743

Step-brilliant, elliptical girdle; colorless; 0.895 carat; 9 by 5.5 by 3.5 mm.. No. 740
RUSSIA (ALABASHKA, URAL MOUNTAINS).
Step-brilliant; rectangular girdle; yellow; 17.46 carats; 18 by 14 by 10 mm. No. 714

Table, rectangular girdle; yellow; 9.27 carats; 16 by 13 by 7mm.......... No. 715
Step-brilliant, rectangular girdle; green-yellow; 3.126 carats; 10 by 8 by 6
411+ YR No. 718

Step-brilliant, rectangular girdle; yellow; 3.113 carats; 12 by 9 by 5 mm.. No. 716
Brilliant, rectangular girdle; pale yellow; 1.73 carats; 8 by 7by 6 mm___ No. 717
Brilliant, circular girdle; pale yellow; 1.31 carats; 8 by 5ram............ No. 719

SIBERIA.
Table, rectangular girdle; yellow-green; 21.46 carats; 31 by 16 by 6.5 mm.. No. 713

UNITED STATES.

Connecticut.
Litchfield County:

Brilliant, circular girdle; yellow; 1.73 carats; 8 by 6 mm............ No. 1036
Brilliant; circular girdle; brown-yellow; 1.47 carats; 7.5 by 6 mm.

Gift of New England Mining Company............................ No. 780
Brilliant, circular girdle; green-yellow; 1.09 carats; 7 by 5 mm. Gift

of New England Mining Company ....... ..., No. 782
Brilliant, circular girdle; brown-yellow; 0.987 tarat; 6.5 by 5 mm. Gift

of New England Mining Company ....... ... ..o, No. 784

Maine.

Mount Apatite, Auburn, Androscoggin County:

Brilliant, circular girdle; very pale pink; 1.19 carats; 6.5 by 5 mm .. No. 1836
Topsham, Sagadahoc County:

Brilliant, circular girdle; green-vellow; 23.01 carats; 14.5 by 11 mm.

(Set in gold band) . No. 1031
Brilliant, circular girdle; green-yellow; 5.25 carats; 12 by 7.5 No. 1032
Brilliant, circular girdle; yellow-green; 4.155 caratg; 11 by 7.5 mm.... No. 1035
Brilliant, circular girdle; yellow-green; 3.275 carats; 10 by 7 mm...... No. 1033

Brilliant, circular girdle; yellow-green; 1.88 carats; 8.5 by 5.5 mm No. 1034
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Massachusetls.

Fitchburg, Worcester County:
Brilliant, rectangular girdle; yellow-green; 0.765 carat; 6.5 by 5 by

North Carolina.
Yancey County, Ray’s Mica Mine:

Brilliant, square girdle; colorless; 1.685 carats; 8 by 6 mm............ No.
Brilliant, circular girdle; colorless; 1.39 carats; 7by 5mm............ No.
Brilliant, circular girdle; colorless; 1.17 carats; 7by Smm............ No.
Brilliant, circular girdle; colorless; 1.15 carats; 7by 5mm............ No.
Brilliant, square girdle; colorless; 1.1 carats; 7by 5mm.......... ... No.
Pennsylvania.
Avondale, Delaware County:

Step-brilliant, square girdle; yellow; 3.77 carats; 10 by 7 mm........ No.
Step-brilliant, rectangular girdle; yellow-green; 2.12 carats; 8 by 6 by

T3 1 1) 1 No.

BERYL, variety AQUAMARINE.
BRAZIL.

Step-brilliant, elhpucal girdle; very pale green; 7.879 carats; 15 by 12.5

Steiv-bnlhant, oval girdle; pale green; 4.64 carats; 20 by 10 by 5 mm.

Isaac Lea collection....... ... .. ... .. i No.
Step-brilliant, oval girdle; blue-green 3.047 carats; 17 by 9 by 4 mm.

Isaac Lea collection.... ... . ... . . . . i, No.
Step-brilliant, elliptical girdle; pale blue-green; 1.84 carats; 9.5 by 7 by

T35 101 1 No.
Step-brilliant, oval girdle; pale blue-green; 0.565 carat; 8 by 5 by 3 mm.

Isaac Lea collection. ... .. ... .. .. ... No.

CEYLON.

Step-brilliant, elliptical girdle; pale blue-green; 7.719 carats; 17 by 13 by

7 mm. Isaac Lea collection. . ... ... ... imi e iaaan.. No.

Step-brilliant, rectangular girdle; pale blue-green; 7.324 carats; 12.5 by 11

by 8.5 mm. Isaac Lea collection..... ... . ... . ... ... . .. ....... No.

Step-brilliant, elliptical girdle; very pale green; 1.576 carats; 10 by 7 by

5mm. Isaac Leacollection. ........ ..ot eiiaaaannn No.

Step-brilliant, elliptical girdle; pale green; 1.045 carats; 8 by 6 by 4 mm.

Isaac Lea collection. . ... .ot it e e No.

Step-brilliant, rectangular girdle; pale green; 1.02 carats; 8 by 6 by 4 mm.

Isaac Lea collection . ...t it et e et No.

Step-brilliant, elliptical girdle; pale green; 1.007 carats; 8 by 6 by 4 mm.

Isaac Lea collection. .. ..oooo ot e e eeeaeeanans No.

IRELAND (MOURNE MOUNTAIN),

Brilliant, circular girdle; light blue; 1.765 carats; 8 by 6 mm....... ----- No.

JAPAN (SEKINOTSU, OMI).

787

759
760
763
761
764

792

793

737
741
742
739

744

733
736
735

734

745

Brilliant, circular girdle; very pale blue-green; 7.395 carats; 12 by 9 mm No. 1038
Brilliant, circular girdle; very pale blue-green; 5.69 carats; 11 by 9mm...... No. 1039
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SIBERIA
Step-brilliant, elliptical girdle; blue-green; 47. 94 carats; 29 by 22 by 9 mm.,

Isaac Lea collection. ... ..ot e e e No. 709
Rose, elliptical girdle; blue-green; 40.4 carats; 27 by 23 by 13 mm.......... No. 693
Table, rectangular girdle; blue-green; 29.6 carats; 37 by 12 by 9 mm........ No. 699
Step-rose, elliptical girdle; blue-green; 22.49 carats; 26 by 17 by 9mm.._... No. 694

Step-brilliant, elliptical girdle; blue-green; 12.3 carats; 19 by 16 by 7 mm No. 696
Step-brilliant, elliptical girdle; light green; 10.25 carats; 16 by 12 by 7 mm.

Isaac Lea collection. . ... i iiiiiiiiaaa.. No. 710
Step-brilliant, rectangular girdle; blue-green; 8.5 carats; 16 by 13 by 7 mm.. No. 698
Step-brilliant, rectangular girdle; blue-green; 8.2 carats; 14 by 12.5 by 6.5

1+ 1+ T PP No. 700
Table, square girdle; blue-green; 6.96 carats; 14 by 7mm........_.... s No. 697
Step, rectangular girdle; blue-green; 6.38 carats; 199 by Sby6 mm. _........ No. 699
Step-brilliant, elliptical girdle; blue-green; 4.9 carats; 17 by 9 by 5 mm. .. .. No. 702

Step-brilliant, rectangular girdle; blue-green; 4.7 carats; 17 by 8 by 5 mm... No. 703
Step-brilliant, octagonal girdle; very pale blue-green; 4.6 carats; 13 by 5 mm. No. 704
Step-brilliant, elliptical girdle; very pale green; 4.548 carats; 16 by 11 by 5 '

mm e e et e e e e e aaaea e aeaaae ... No. 701
Step-brilliant, rectangular girdle; blue-green; 3.97 carats; 12 by 9 by 5.5 mm. No. 705
Brilliant-rose, elliptical girdle; deep green-blue; 3.28 carats; 12 by 8 by 6 mm.

Isaac Lea collection... ... . ... oo it ieeaaann. No. 711
Step-brilliant, rectangular girdle; blue-green; 2.95 carats; 10 by 9 by 5.5 mm. No. 707
Step-brilliant, elliptical girdle; blue-green; 2.45 carats; 11 by 9 by 5 mm.... No. 706
Step-hrilliant, elliptical girdle; light green; 2.048 carats; 11 by 8 by 5 mm... No. 708
Step-brilliant, octagonal girdle; pale green; 1.95 carats; 9 by 5 mm. Isaac

Lea collection. . ... i No. 712

UNITED STATES.

Connecticut.
Litchfield County:

Briolette, heart-shaped girdle; blue-green 40.44 carats; 20 by 21 by 16

mm......... . . No. 1037
Brilliant, c1rcular gn‘dle, very pale green 1 48 carats 8 by 6 mm. Glft

of New England Mining Company..... .. ... ... .. ... .......... No. 781
Brilliant, circular girdle; pale green; 1.119 carats; 7 by 5 mm. Gift of

New England Mining Company..........ccooiiiiiiiiiiiiiiiinnn.. No. 783

Portland, Middlesex County: . '

Brilliant, rectangular girdle; deep blue-green; 14.26 carats; 17 by 15 by

B L1 11+ No. 779

' Maine

Paris, Oxford County:
Brilliant, rectangular girdle; colorless; 0.989 carat; 7 by 5.5 by 5 mm.. No. 791
Stoneham, Oxford County:
Brilliant, elliptical girdle; very pale blue-green 3.135 carats; 10 by 9 by

78 11 (P No. 789
Brilliant, rectangular girdle; pale blue-green; 1.045 carats; 7 by 6 by 5
113 1A R No. 790
Massachusetts.
Fitchburg, Worcester County:
" Trap, rectangular girdle; pale green; 0.889 carat; 7 by 6 by4mm........ No. 786
Brilliant, circular girdle; pale yellow-green; 0.745 carat; 6 by 4 mm...... No. 788

Royalston, Worcester County:
Brilliant, rectangular girdle; deep blue-green; 8.37 carats; 14 by 13 by
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North Carolina.

Asheville, Buncombe County:
Step-brilliant, rectangular girdle; blue-green; 2.86 carats; 10 by 8 by

Mitchell County:
Cabochon, elliptical girdle; cloudy blue; 7.42 carats; 17 by 10 by 6 mm.

Gift ofJ K.Bruner.. ... .o No. 778
Brilliant, circular girdle; blue-green; 7.617 carats; 13 by 9 mm. Isaac

Leacollection...... ... oo i No. 746
Brilliant, circular girdle; blue-green; 5.124 carats; 11 by 8 mm. Isaac

Lea collection. ... ... .ottt a i aaeaaaaann No. 747
Brilliant, circular girdle; blue-green; 2.87 carats; 9 by 6.5 mm. Isaac

Leacollection.........coinuoioiiiiii it et iiaieaaaaiaaanann No. 748
Brilliant, circular girdle; blue-green; 2.036 carats; 8 by 6 mm. Isaac

Lea collection. ... ..oooueiniiio i iiiaeaaaaaann No. 749
Brilliant, circular girdle; blue-green; 1.52 carats; 8 by 6 mm. Isaac

Lea collection. . .....ooo i i No. 750
Brilliant, circular girdle; blue-green; 1.115 carats; 7 by 5 mm.

Isaac Lea collection... ... .. oo . Lo, No. 751
Brilliant, circular girdle; blue-green; 1.038 carats; 7 by 5 mm. Isaac

Leacollection. ... ...t No. 752
Brilliant, circular girdle; blue-green; 0.88 ca.ra.t 6 by 4.5 mm. Isaac

Lea collection. ... oo iiiiiii i i caeaaanns No. 753
Brilliant, circular girdle; blue-green; 0.726 carat; 6 by 4 mm. Isaac

Lea collection... ... ....... ... ..i.... P aeeececeaneaaaa No. 754
Brilliant, circular girdle; blue-green; 0.66 carat; 6 by 4 mm. Isaac

Lea collection.... ... .o i it No. 735
Brilliant, circular girdle; blue-green; 0.4 carat; 5 by 3 mm. Isaac

Leacollection......cooueeeoi i i No. 756

Mount Mitchell, Yancey County:
Step-brilliant, rectangular girdle; deep green-blue; 9.55 carats; 14 by
12 by 10 mm. Isaac Lea collection.......... .. ... ... ......... No. 776
Yancey County, Ray’s Mica Mine:
Brilliant, circular girdle; pale green-blue; 6.44 carats; 12 by 8 mm.. No. 775
Brilliant, circular girdle; pale blue-green; 2.035 carats; 9 by 5 mm No. 757
Brilliant, square girdle; pale green-yellow; 1.824 carats; 8 by 6 mm... No. 758
Brilliant, circular girdle; pale blue-green; 1.32 carats; 7 by 5 mm..... No. 762
Brilliant, circular girdle; pale green; 1.056 carats; 7 by 5 mm......... No. 765
Brilliant, circular girdle; pale blue-green; 0.999 carat; 6.5 by 5 mm... No. 766
Brilliant, circular girdle; pale blue-green; 0.87 carat; 6 by 5 mm...... No. 767

Brilliant, circular girdle; pale green; 0.72 carat; 6 by 4 mm.......... No. 768
Brilliant, circular girdle; pale green; 0.60 carat; 5 by 4 mm.......... No. 769
Brilliant, circular girdle; pale green; 0.51 carat; 5 by 4 mm.......... No. 770
Brilliant, circular girdle; pale green; 0.335 carat; 5 by 3mm......._. No. 771
Brilliant, circular girdle; very pale green; 0.26 carat; 4 by 3 mm...... No. 772
Brilliant, square girdle; green-blue; 0.205 carat; 3.5 by 2.5 mm....... No. 773
Brilliant, circular girdle; green-yellow; 0.175 carat; 3.5 by 2 mm..... . No. 774

LOCALITY NOT RECORDED.
Step-brilliant, elliptical girdle; pale green; 4 carats; 12.5 by 10 by 6 mm.

Tsaac Lea collection.......coooiiiiri it i cieeieeaeaanns No. 720
Step-brilliant, elliptical girdle; pale green; 3.365 carats; 12 by 9 by 5 mm:
Isaac Lea collection.......cooeicimnemmini ittt i ieeaeecannns No. 721

Step-brilliant, elliptical girdle; pale blue-green; 1.982 carats; 9 by 7 by
%5 1 1Y 1 Y No. 727
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Step-brilliant, elliptical girdle; pale green; 1.737 carats; 10 by 7 by 4 mm.

Isaac Lea collection.... ... . ... . i i i, No. 722
Brilliant, circular girdle; pale green; 1.265 carats; 7 by 4 mm............. No. 728
Step-brilliant, elliptical girdle; pale green; 1.25 carats; 9 by 7 by 4 mm.

Isaac Lea collection..........ocooioiiiiiiiiiiii it No. 724
Step-brilliant, elliptical girdle; pale green; 1.18 carats; 9 by 7 by 3.5 mm.

Isaac.Lea collection.........co.oioo i iiiiiiiiiiiianann.. No. 723
Brilliant, circular girdle; pale green; 1.159 carats; 7 by 4 mm. Isaac Lea

collection. . ...coooo i iiiieiiiiieieeeaeaaa. No. 726
Step-brilliant, rectangular girdle; 0.915 carat; 7 by 5 by 3mm............. No. 730
Step-brilliant, elliptical girdle; 0.907 carat; 10 by 6 by 8 mm. Isaac Lea

collection. ... iiiiieiaeceeaeaaa No. 725
Brilliant, circular girdle; pale green; 0.838 carat; 7by4mm.............. No. 729
Step-brilliant, elliptical girdle; blue-green; 0.26 carat; 6 by 4 by 2 mm No. 731

BERYL, variety EMERALD.
UNITED STATES.
North Carolina.
Cabochon of emerald matrix, elliptical girdle; green and white mottled;
3.1 carats; 12 by 8 by 5 mm. Gift of Passmore Gem Company.......... No. 1650
Mitchell County:
Cabochon of emerald matrix, elliptical girdle; green and white mot-

tled; 38.15 carats; 28 by 21 by 9 mm........ ... iiiiiiillall No. 1574

Stony Point, Alexander County: ‘
Twenty-five small gems, step, square and rectangular girdles; one step-
brilliant, circular girdle; bright green; total weight 5.96 carats; aver-
age size, 4 by 3.5 by 3 mm. Isaac Lea collection.................... No. 801
LOCALITY NOT RECORDED.
Step, elliptical gudle, pale green; 12 by 11 by 7 mm. Setinaring....... No. 828
Step, rectangular girdle; green; 12 by 10 by 6 mm. Setinaring.......... No. 829
Table, rectangular girdle; deep green; 1.405 carats; 8 by 6 by 4 mm....... No. 794
Step-brilliant, elliptical girdle; green; 0.697 carat; 6.5 by 6 by 3mm...... No. 795
Step, rectangular girdle; green; 0.52 carat; 6 by 5by Smm............... No. 796
Polished pebble, pear-shaped girdle; green; 4.87 carats; 14 by 7 mm...... No. 797
Three small stones, step-brilliant, one megular one rectangula.r one square
girdle; green; total weight, 0.4 carat.. ceeeeeiaeaeean. . Nos. 798 to 800

BERYLLONITE.

Composition.—Sodium beryllium phosphate, NaBePO,.
Crystallization.—Orthorhombic.

Color.—Colorless.

Luster.—Vitreous; transparent.

Hardness.—6; not very durable.

Specific gravity.—2.85 +0.05.

Optical properties.—Mean refractive index, 1.56; double refraction

moderate, 0.01; optically biaxial, negative.

The mineral can be distinguished with certainty from other precious
stones which resemble it only by chemical tests. It occursin pegma-
tite, like beryl and tourmaline, and was first discovered among the

4555—22 3
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disintegrated material of a granitic vein at Stoneham, Maine. It is
not much used as a precious stone and is cut chiefly as a matter of
scientific interest.

LIST OF BPECIMENS,

UNITED STATES.

Maine.
Stoneham, Oxford County:
Brilliant, square girdle; colorless; 5 carats; 11 by 8 mm ......cecuuen.... No. 423
Step-brilliant, square girdle; colorless; 3.86 carats; 10 by 7 mm......... No. 424
Brilliant, square girdle; colorless; 3.338 carats; 9 by 7.5 mm........... No. 425
Bloodstone.—See under Chalcedony.
CALAMINE.

Composition.—Basic zinc metasilicate (ZnOH),(Si0,).

Crystallization.—Orthorhombic; hemimorphic; habit usually co-
lumnar-radiated. ‘

Color.—White when pure, but often green or blue owing to the
presence of admixed copper carbonates.

Luster.—Vitreous or somewhat silky; translucent.

Hardness.—5; not very durable.

Specific gravity.—3.45 1 0.05.

Optical properties.—Mean refractive index 1.62; double refraction
strong, 0.02; optically biaxial, positive.

Calamine may be distinguished from most other minerals which re-
semble it by softness and solubility, being readily attacked by dilute
hydrochloric acid, with the formation of gelatinous silica. From
smithsonite, which is likewise attacked, it is distinguished by lack of
effervescence. It occurs as an alteration product of sulphide zinc ore
in deposits above the permanent water level and it is sometimes cut
cabochon and used for scarfpins, etc., but the value little exceeds the
cost of cutting.

LIST OF SPECIMENS.
MEXICO (DISTRICT OF GALEANA, SIERRA MADRE, GUERRERO).

Cabochon, elliptical girdle; blue clouded with white; 26.43 carats; 23 by 17

by 12 mm. Giftof Charles H. Beers........... .. .. ieieiiiinaaaanas No. 1252
Cabochon, elliptical girdle; blue banded with white; 16.49 carats; 23 by 13

by 6.5 mm. Giftof Charles H. Beers........cocicieoeuiiiniiiinnnnnns No. 1253
Cabochon, elliptical girdle; blue mottled with white; 10. 64 carats; 18 by

126 by 6 mm. Giftof Charles H. Beers............coiiiiiiiiianiaann. No. 1254
Cabochon, elliptical girdle; blue with curved lines of white; 8.79 carats;

16 by 13 by 5 mm. Gift of Charles H. Beers.......c.ccooiiiiiiaa..n No. 1255
Cabochon, elliptical girdle; blue banded with white; 8.69 carats; 16 by 12

by 5 mm. Gift of Charles H. Beers.........ociiiiiiiiiiiciaaaaaaanan. No. 1256

Cabochon, elliptical girdle; blue with curved lines of white; 4.825 carats;
15 by 11 by 3 mm. Gift of Charles H. Beers........ccccveeeeeeeeeoa.... No. 1257
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’ CHALCEDONY.

Varieties.—Here are included the cryptocrystalline and amor-
phous, often more or less impure, varieties of silica comprised under
the names agate, bloodstone, carnelian, chrysoprase, jasper, prase, etc.
The term agate includes the banded forms (fig. 2); carnelian, the red;
chrysoprase, the green; bloodstone, a compact, dark, opaque variety
with blood red spots; jasper, a great range of opaque impure forms
of a red, yellow brown, or black color, the varying hues being due
mainly to iron and manganese oxides. The silicified wood of the
Arizona “Fossil Forest”’ is largely chalcedony in the cryptocrys-
talline form of jasper; onyx is a variety of agate with straight alter-

F1G, 2.—BANDED AGATE.

nating bands of light and dark; moss agate, a milky or colorless form
with dendritic markings of manganese oxide resembling moss or
other plant growth. Plasma and prase are green in color, and sard,
or sardonyx, of a golden to blood red color.

These stones are cut only cabochon or flat, unfacetted forms, and
are valued according to their varying beauty, common agate and
jasper being the cheaper forms. The majority of agates sold in the
shops are from Brazil, and are cut and artificially colored in Germany.

The moss agates of Wyoming are found, according to Mr. C. J.
Hares, of the United States Geological Survey, scattered over the
surface of the ground in several townships of Fremont County and
along the Sweetwater Valley. The agate pebbles range in size from
2 inches or more in diameter and are usually well rounded. The
good specimens are uncommon, being associated with a great many
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worthless pebbles such as black and red jaspers, quartzite or white
milky quartz, or chalcedony. The agates range from an opaque
white and gray to highly translucent gray with black, dark brown,
reddish to yellow-brown dendritic markings. Those with the black
and dark brown markings are the most common. They show great
variation in size and delicacy of pattern. Some are small rounded
tufts, too dense to show individual lines, and others are as much as
2 or 3 millimeters across, exhibiting very delicate moss-like or sea-
weed-like markings. The original source of the gravel is supposed to
have been the White River formation of the vicinity, which is of
Oligocene age. (See further under Quartz.)

LIST OF SPECIMENS.

CHALCEDONY, common.
GERMANY.

Two gems, cabochon, one rectangular, one elliptical; pale cloudy gray; 41
by 29 by 5, 19 by 16 by 6 mm. Gift of George F. Kunz................. No. 803

INDIA.

Six stones, cabochon, three elliptical, two elongated octagon, one pear-
shaped; 36 by 27 by 8 to 18 by 16 by 6 mm. ... ... ... ... ... ......... No. 802

UNITED STATES.

California.
Muroc, Kern County:
Cabochon, pear-shaped girdle; colorless and white mottled; 34 by 20

by 6 MM . . iiiiiiaceaaaaan No. 812
Cabochon, pear-shaped girdle; gray and green, mottled; 28 by 21 by
£ 30 11+ AN No. 813
Colorado.

Cabochon, ellipticsl girdle; translucent with red color; 2.8 carats; 11 by 7

by 5 mm. (St. Stephen stone). Gift of J. B. Endicott.................. No 815
: Virginia.
Fairfax, Fairfax County:
Cabochon, circular girdle; pale cloudy gray; 10 by 7mm.............. No. 804

LOCALITY NOT RECORDED.

Twelve stones, cabochon and tabular, elliptical girdles; cloudy brown-

gray; 46 by 35 by 4 mm. to 20 by 15by 3 mm. ... ... ... ... ....... No. 807
Four variously cut stones, one cabochon and onering, elliptical girdles; two

pendant; pale gray; 25 by 20 by 6, 26 by 17 by 5, 42 by 12, 25 by 12 mm.. No. 546
Four stones, cabochon, elliptical girdle; artificially colored yellow, three

banded; 38 by 29 by 8 mm. t0 23 by 17 by 7Tmm..... ..., No 543
Five stones, cabochon and table, elliptical and pear-shaped girdles; arti-

ficially colored yellow; 32 by 24 by 7 mm., 19 by 10 mm............... No. 806
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Five stones, cabochon, tabular, elliptical, rectangular, and diamond-
shaped girdles; artificially colored gray, gray-green, and red; 29 by 23
byl2mm.t024by 18 by 5mm. . ... ... iiaiiiiiiiiiaaaaan No.

Four stones, cabochon, rectangular girdle; yellow, banded; 28 by 18 by 5
mm. 023 by 1l by3mm.... ... e No.

Three stones, table, rectangular girdle; yellow; 23 by 18 by 6 mm., 22 by 20
by6mm., 18 by 15by6mm.. ... .. ... i, No.

Six intaglios, five rectangular, one square girdle; dark brown; average, 23

Four stones, cabochon and table, elliptical, rectangular, pendant; gray;
average size 20 by 15 by 3 mm. Isaac Lea collection.

Sixty-two stones, variously cut; palegray........ ... .. ... ... .. ... No.

Pendant; gray background with carvings of turtle and frogs in brown.
Isaac Lea collection....... ... ..o it iieiaanann. No.

Finger ring, pale yellow, artificially colored; diameter, 22 mm. Isaac Lea
collection .. ..o i iiiieiiiieeecceeaaan- No.

CHALCEDONY, variety AGATE.

BRAZIL.

Three circular disks; dark brown to black, with rings of pale blue and
white (artificially colored); average diameter, 43 mm. Bequest of William
H.Forwood . ......ociiiiiiii i iiiaiieeanns et No.

GERMANY,
Oberstein :!

Table, rectangular girdle (charm); black and white banded; 29 by 25

by Omm. . eeieeaaan No.
Cabochon, elliptical girdle; black and white banded; 29 by 25 by

L1 1 4 No.
Two pieces, tabular, rectangular girdle; brown and whlte banded; 29

by 25by 5mm., 28 by 25 by S5mm........ ... ... No.
Button, circular; brown banded; 26 by 4 mm. Isaac Lea collection... No.
Four pieces, cabochon, heart-shaped and elliptical girdles; brown,

banded; 36 by 32 by 6 mm., 25 by 18 by4mm.............. ... ... No.
Four pieces, table, rectangular and elliptical girdles; dark brown,

banded; 37 by 29 by 3mm. to 29 by 23 by 7Tmm................... No.
Four pieces, table, rectangular girdle; brown, banded; 56 by 38 by 3.5

mm. t040by 26 by 3 mm..._ ...l No.
Four pieces, cabochon, three diamond-shaped, one elongated octagon

girdles; various colors; 29 by 18 by 5 mm., 26 by 15 by 5mm...... No.
Five slabs, rectangular; blue, green, and brown, banded, artificially

colored; 73 by 30 mm. to 73 by 25 mm. Gift of George F. Kunz.... No.
Five pieces, two cabochon, three tabular, elliptical girdle; gray and

brown, banded, one dull red and brown; 30 by 24 by 6 mm., to 24 by

BECI 530 111 (WA No.
Seven pieces, table, elliptical and circular girdles; dark brown, banded;

54by37by5to34by24by7mm. .. ... ... L......ill.... No.
Nine pieces, cabochon and tabular, circular, elliptical, and diamond-

shaped girdles; black or dark brown and white banded; various

7 No.
Ten pieces, tabular, elliptical girdle; gray and red banded; 38 by 30 by

6mm.t026by 18 by 2mm.... oo i No.

545

805

. 809

814

810

429

521

535
1481

519

520

530

522

1482

534

531

536

532

11t §s probable that a considerable number of stones accredited to this locality were originally from

other sources and taken to Oberstein for cutting.
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Oberstein—Continued. _
Ten pendant or club-shaped pieces; very dark brown to black, 66 to 35
mm.inlength.....coooiiiaiiiiii it No. 524
Ten pieces, various cuts, pendant or pear-shaped girdles; brown,
banded; 499 by 10to 18 by 8 mm........ccoeeeeannn..... ceeeameaaaas No. 523
. ITALY.
Ring; gray and brown; 25 mm. diameter. Ieaac Lea collection........... No. 1479
JAPAN.
Elliptical disk; pale red and white, banded; 25 by 20 by 4 mm........... No. 1480 -
UNITED STATES.
Lake Superior.
‘Tabular, elliptical girdle; gray mottled with red; 42 by 28 by 4 mm. Isaac
Lea collection ..o counee i ciiaeaciaicrancaccaacsencaccanaes No. 1477
Two pieces, tabular, rectangular girdle; brown banded; 27 by 15 by 2 mm.. No. 1476
Mickigan.

Agate Bay, Lake Superior:
Ellipsoid, white clouded with light brown; mounted as a charm; 25
by 21 by 17 mm. Isaac Lea collection....... .. ................. No. 1478

LOCALITY NOT RECORDED.

Slab, rectangular; dark brown; 55 by 39 by 5 mm. Gift of George F. Kunz.. No. 1483
Table, rectangular girdle; blue, artificially colored; banded with white; 38

by 19 by 4 mm. . i eiiiiiiiaiceaeaann No. 1484
Ring or armlet; red, yellow, and white banded; 87 mm. diameter........ No. 1642
Tabular, rectangular girdle; brown, banded with white; 82 by 36 by 4 mm.. No. 1485
Table, rectangular girdle; dark gray-brown and white, banded; 24 by 20 by

6mm........ e eeeeeeeieeieaeieseseeeteeceseeeeaeaenaaananan No. 1488
Disk, rectangular; red-brown and gray, banded; 39 by 21 by 2 mm........ No. 444
Three stones, cabochon, circular girdle; gray and white, red-brown and

white; gray and black; 11 by 6,8 by 5, and 8 by4 mm................ No. 453
Two slabs, rectangular girdle; pink, cloudy; 71 by 42 by 4 mm., 69 by 41 by

Smm. Giftof Col. J. G. Totten...........coinoiiiiiiiiieeicaanenann No. 1486
Six stones, various cuts and Colors. ... .ottt i reaeaaan No. 1487
Nine stones, various cuts; gray, banded; 41 by 14 by 2.5 mm. to 15 by 12

by 2mm....... Nttt eeaaceaancaacaraanacecasasiocaanans No. 516
Ten stones, various cuts; brown and red, mottled; 60 by 19 by 3 mm. to 27

Dy O M. . ieiieeceeeeeecacaceaeaanen No. 1489
Twelve stones, tabular, various girdles and colors......................... No. 518
Fourteen stones, various cuts and colors; 40 by 29 by 10 mm. to 23 by 10 by

3mm. IsaacLeacollection...........ocooiniooiiiiiiiiiiiiiiiaaaaann No. 517
Three pendants, table, eliptical girdle; various colors, banded; 45 by 36 by .

5 and 43 by 33 by 5 mm. Gift of A. E. Heighway...................... No. 1646

CHALCEDONY, variety BLOODSTONE.
INDIA.
Three stones, cabochon and tabular, rectangular girdle; blue-green with red

spots; 42 by 14 by 5, 35 by 14 by 4, and 28 by 26 by 3mm............ No. 1459
Two stones, club-shaped; one facetted, one round; blue-green mottled with

yellow and red; 40 by 10and 37 by Smm.......ocvvenecviennennnann.. No. 1460

Two pieces, one cabochon, fluted, one flat, elliptical girdle, engraved with
the letter H; green with red spots; 19 by 15 by 4 and 21 by 14 by 3 mm.. No. 1462
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LOCALITY NOT RECORDED.
Cabochon, circular girdle; dark green with red and yellow spots; 58 by 6 mm.
Gift of George F. Kunz......oconoinoiiiii i iiaeeannen No. 1463
C