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Var.—1. Ordinary. Colors gray to white and brown; also green. Usually in indistinct
prismatic or columnar forms; also in fibrous aggregates. @. = 8:226-3-381. ~ Undonite is a
very pure zoisite. 2. Rose-red or Thulite. Fragile; pleochroism strong, 3. Compact,
massioe.  Includes the essential part of most saussurite (e-g., In saussurite-gabbro), which
has arisen from the alteration of feldspar.

.Comp.—HCa,ALSi,0,, or 4Ca0.3A1,0,.68i0,.H,0 = Silica 397, alumina
337, lime 246, water 2:0 = 100. The alumina is sometimes replaced by iron,
thus graduating toward epidote, which has the same general formula.

Pyr., etc.—B.B. swells up and fuses at 3-35 to & white blebby mass. Not decomposed

by acids; when previously ignited gelatinizes with hydrochloric acid. Gives off water
when strongly ignited.

Diff.—Characterized by the columnar structure: fusibility with intumescence; resembles
some amphibole. .

Distinguished in thin sections by its high relief and very low iuterference-colors; lack
of color and biaxial character. From epidote it is distinguished by its Jack of color and
low birefringence; from vesuvianite by its color and biaxial character. Thin sections fre-
quently show the * uitra blue” (p. 428) between crossed nicols,

Obs.—Oceurs especially in those crystalline schists which have been formed by the
dynamic metamorphism of basic igneous rocks containing plagioclase rich in lime.  Com.
monly accompanies some one of the amphiboles (actinolite, smaragdite, glaucophane, ete.);
thus in amphibolite, glaucophane schist, eclogite; often associated with corundum.

The original zoisite is that of the eclogite of the Sanalpe in Carinthia (saualpite). Other
localities are: Rauris in Balzburg; Sterzing, etc., in Tyrol; the Fichtelgebirge in Bavaria;
Marschendorf in Moravia; Saasthal in Switzerland; the island of Syra, one of the Cyclades,

in glaucophane schist. Zhulite occurs at Kleppan in Tellemarken, Norway, and at Tra-
versella in Piedmont.

EPIDOTE. Pistacite. Pistazit, Germ,
Monoclinic. Axes é :h:d=15787:1: 1-8036; £ = 64° 37",
mm’”’, 110 A 110 = 109° 56'. el, 001 A 301 = 89° 26,
ca, 001 A 100 = 64° 37, co, 001 A 011 = 58, 28/,
ce, 001 A 101 = 84° 43, en, 001 A 111 = 75° 11",
er, 001 A 101 = 63° 42, an'”, 100 A li_i 69° 2,
a’, 100 A 101 = 51° 41 an”, 111 A 111 = 70° 29,
Twins: tw. pl. « common, often as embedded tw. lamellz. Crystals usually
prismatic || the ortho-axis & and terminated at one extremity only; passing

into acicular forms; the faces in the zone ac deeply striated. Also fibrous,

divergent or parallel; granular, particles of various sizes, sometimes fine
granular, and forming rock-masses,
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Cleavage: ¢ perfect; @ imperfect. Fracture uneven. Brittle, H. = 6-7.
G. = 3:25-3'5. Luster vitreous; on ¢ inclining to pearly or resinous. Color
pistachio-green or yellowish green to brownish 864.
green, greenish black, and black; sometimes A=Ba,
clear red and yellow; also gray and grayish
white, rarely colorless. Streak uncolored, gray-
ish. Transparent to opaque: generally sub-
translucent.
Pleochroism strong: vibrations || ¢ green, b
brown and strongly absorbed, a yellow. Absorp-
tion usuallyb > ¢ > a; but sometimes¢ > b >
¢in the variety of epidote common in rocks.
Often exhibits idiophanous figures; best in' sec-
tions normal to an optic axis, but often to be ob-
served in natural crystals (Sulzbach), especially
if flattened | » (101). (Seep.218.) Optically —.
Ax. pl [ 0. Bx.r A ¢ = — 2°56". Hence ¢ | a (100) nearly. Dispersion
inclined, strongly marked; of the axes feeble, p > o 2H,, = 91° 20
Py= 175702,  Birefringence high, y — @ = 0:038 = 0-056.

Var.—Epidote has ordinarily a peculiar yellowish green (pistachio) color, seldom found
in other minerals. But this color passes into dark and light shades—black on one side and
brown on the other; red, yellow and colorless varieties also occur. .

Var. 1. Ordinary. Color green of some shade, as described, the pistachio tint rarely
absent. () In crystals. (b) Fibrous. (¢) Granular nmssivt:. (d) Secorza i;: epidote sand
from the gold washings in Transylvania. The qu‘,tndal epidote (A?:en‘d'alzte) 13 mostly in
dark green crystals; that of Bourg d’Oisans Dauphiné (Thallite, Delphinite, Oisanite) in yel-
lowish-green crystals, sometimes transparent, Puschkinite includes crystals from the aurif-
erous sands of Ekaterinburg, Ural. Aclmatite is ordinary epidote from Achmatovsk, Ural
A variety from Garda, Hoste Is., Terra del Fuego, is colorless and resembles zoisite,

2. The Bucklandite from Achmatovsk, described by Hermann, is black with a ting& of
green, and differs from ordinary epidote in having the crystnl_s nearly symmetrical and not,
like other epidote, lengthened in the direction of the orthodiagonal. G, = 351.

3. Withamite. Carmine-red to straw-yellow, stron gly pleochroic; deep crimson and
Straw-yellow. H. —6-6'5; G. = 8-137; in small radiated groups. From Glencoe, in Argyle-
shive, Scotland. Sometimes referred to piedmontite, but contains little MnO,

Comp.—HCa,(ALFe),Si,0,, or H,0.4Ca0.3(AL Fe,),0,.6810,, the ratio of
alumininm to iron varies commonly from 6 : 1 to 3 : 2, Percentage composi-
tion:

For Al:Fe =3:1 8i0, 37:87, Al,O, 24'13, Fe,05 12:60, Ca0 2851, H,0 1:89 = 100

Clinozoisite is an epidote witbout iron, having the composition of zoisite; fougueite is
Probably the same from an anorthite-gneiss in Ceylon. Picroepidote is supposed to contain
Mg in place of Ca.

gPy?., etc.—In the closed tube gives water on strong ignition. B.B. fuses with intumes-
cence at 3-3-5 to a dark brown or black mass which is generally magnetic. Reacts for iron
and sometimes for manganese with the fluxes. Partially decomposed by ]1}'d|'ac_llloric_uc_id,
but when previously ignited, gelatinizes with acid. Decomposed on fusion with alkaline
carbonates.

Diff —Characterized often by its peculiar yellowish-green (pistachio) color; readily fusi-
ble and yields a magnetic globule B.B. Prismatic forms often longitudinally strinted, but
they have not the angle. cleavage or brittleness of tremolite; tourmaline has no distinct
cleavage, is less fusible (in common forms) and usually shows its hexagonal form, ;

Recognized in thin sections by its high refraction; strong interference-colors rising into
those of the third order in ordinary sections; decided color and striking pleochroism; also
by the fact that the plane of the optic axes lies transversely to the elongation of the
crystals,
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Obs.—Epidote is commonly formed by the metamorphism (both local igneous and of
general dynamic character) of impure calcareous sedimentary rocks or igueous rocks con-
laining much lime, It thus often oceurs in gneissic rocks, mica schist, amphibole schist,
serpentine; so also in quartzites und sandstones altered by neighboring igneous rocks,
Often accompanies beds of magnetite or hematite in such rocks.  Has also been found in
granite (Hobbs, Maryland), and regarded as an original mineral.

It is often associated with quartz, feldspar, actinolite, axinite, chlorite, ete. It some-
times forms with quartz an epidote rock, called epidosite. A similar rock exists at Mel.
bourne in Canada.
epidote from the Unaka-Mts. (N. C. and Tenn.) has been called unakyte.

Beantiful erystallizations come from Bourg d’Oisans, Dauphing: the Ala valley and
Traversella, in Piedmont; Elba: Zermatt; Zillerthal in Tyrol; also in fine erystals from the
Knappenwand in the Untersulzbachthal, Pinzgau, associated with asbestus, adularia, apa-
tite, titanite, scheelite; further at Striegau, Silesia; Zoptau, Moravia; Arendal, Norway; the
Achmatovsk mine near Zlatoust, Ural.

In N. America, occurs in . Hamp., at Franconia. In Mass., at Hadlyme and Chester,
in crystals in gneiss; at Athol, in syenitic gneiss, in fine crystals, 2 m. S. W. of the center
of the town; Newbury, in limestone. In Conn., at Haddam, in large splendid crystals,
In V. York, near Amity; Monroe, Orange Co.; Warwick, pale yellowish green, with titanite
and pyroxene. In N. Carolina, at Hampton’s, Yancey Co.; White’s mill, Gaston Co.; Frank-
lin, Macon Co.; in crystals and crystalline masses in quartz at White Plains, Alexander
CGo. In Michigan, in the Lake Superior region, at many of the mines,

Epidote was named by Haly, from the Greek ézzdoatis, fnereuse, translated by him,
‘qui & recu un accroissement,” the base of the prism (rhomboidal prism) having one side
longer than the other. Pistacite, from mioTakia, the pistachio-nut, refers to the color.

Piedmontite. Similar in angle to ordinary epidote, but contains 5 to 15 P. ¢. Mu,0q,
H. =65. G.=23404 Color reddish brown and reddish black. Plecohioism sirong.
Absorption g > b>c.  Optically +. Ax. pl. 5.  Bx,. A é=--82°84" a A b= — §°
to — 8°.  Oceurs with manganese ores at St. Marcel, Piedmont. In erystalline schists on
Ile de Groix, France; in glaucophane-schist, in Japan. Occasionally in quartz porphyry,
as in the antique red porphyry of Egypt, also that of South Mountain, Penn, :

ALLANITE. Orthite,
Fr

Monoclinic. Axes, p. 437. In angle near epidote. Crystals often tabu-
lar | a; also long and slender to acicular prismatic by elongation || axis f.
Also massive and in embedded grains.

Cleavage: a and c in traces ; also m sometimes observed. Fracture uneven
or subconchoidal. Brittle. H. = 55-6. G. = 3:0—-42. Luster submetallic,
pitchy or resinous. Color brown to black. Subtranslucent to opaque. Pleo-
chroism strong : ¢ brownish yellow, b reddish brown, a greenish brown. Opti-
cally —.  Ax pl. | & Bx, A ¢ = 323° approx. £ = 1'682. Birefringence
low; ¥ — a = 00032. Also isotropic and amorphous by alteration analogous
to gadolinite.

Var.—dllanite. The original mineral was from East Greenland, in tabular crystals
or plates. Colo black or brownish black, . = 8:50-395. Bucklundite is anhydrous
allunite in small black crystals from a magnetite mine near Arendal, Norway. Bagration-
ite oceurs in black crystals which are like the bucklandite of Achmatovek (epidote).

Orthile included, in its original use, the slender or acicular prismatic crystals, containing
some water, from Finbo, near Falun, Sweden. But these graduate into massive forms, and
s;)mn_z ;rmltes are anhydrous, or as nearly so as most allanite. The name is from opf0s,
straight.

II I11
Comp—Like epidote HER,Si,0,, or H,0.4R0.3R,0, 6810, with B — Ca
and Fe, and R = Al,Fe, the cerium metals Ce, Di, La, and in smaller amounts
those of the yttrium group. Some varieties contain considerable water, but
probably by alteration.

Pyr., etc.—Some varieties give much water'in the closed tube, and all kinds yield a small
amount on strong ignition. B.B. fuses easily and swells up (F. = 2'5) to a dark, blebby,

A gueissoid rock consisting of flesh-colored orthoclase, guartz and.

o Franklin, cryst. 8:358 42:77 510 1673 103 1-60* 13:69 1825 023
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magnetic glass. With the fluxes reacts for iron. Most va{-ieties gelatinize with hydrochlorie
acid, but if previously ignited are not decomposed by ac;d_. 3 : : ;

Obs.—Oceurs in albitic and common feldspathic granite, gueiss, syenite, zircon-syenite,
porphyry. Thus in Greenland ; Norway ; Sweden ; Btriegan, Silesin. Also in white lime-
stone as at Auerbach on the Bergstrasse ; often in mines of magnetic iron. R_axther common
as an accessory constituent in many rocks, as in andesite, diorite, dacite, rhyolite, the: tonalite
of Mt. Adamello, the scapolite rocks of Odegaarden, Norway, ete. Somelimes inclosed as
a nueleus in crystals of the isomorphous species, epidote, : ot

At Vesuviusin ejected masses with sauidine,sodalite, neph_ehte, hornbleunde, etc. Simi-
larly in trachytic ejected masses at the Laacher See (buckiandile). ; :

In Mass., at the Bolton guarry, In N. York, Moriah, Essex Co., with magnetite and
apatite ; at Monroe, Orange Co. In V. Jersey, at Franklin Furnance with feldspar and mag-
netite. In Penn., at S. Mountain, near Bethlehem, in large crystals ; at E. Bradford ; near
Eckhardt's furnace, Berks Co., abundant. In Virginéa, in large masses in Ambherst Co.; a]s;o
in Bedford, Nelson, and Amelia counties. In . Carolina, at many points. At the Devil’s
Head Mt., Douglas Co., Colorado.

AXINITE. i
Triclinic. Axes d:0:¢ = 04921 :1: 04797 ; «
y = 131° 32/, ;
8565.

o
Bethlehem, Pa.
Mr, 110 A 111 = 45° 15,
aM, 100 A 110 = 28° 55, mr, 110 A 111 = 64° 22,
as, 100 A 201 = 21° 37", ms, 110 A 201 = 27° 57,

Crystals usually broad and acute-edged, but varied in habit.
lamellar, lamellee often curved ; sometimes granular.

Cleavage : b distinct. Fracture conchoidal. Brittle. H. = 65-7. @. =
9271-3204.  Luster highly glassy. Color clove-brown, plum-blue,and pearl-
gray ; also honey-yellow, greenish yellow. Streak uncolored. Transparent to
subtranslucent. = Pleochroism strong. Optically —. Ax. pl. and Bx, approxi-
mately | z (111).  Axial angles variable. ~2H,, = 87°30’; . = 1678.
Pyroelectric (p. 234). ]

Comp.—A boro-silicate of aluminium and calcium with varying amounts of
Iron and manganese.  Perhaps H,R,(BO)AL(Si0),), (Whitfield.) R = Cal-
cium chiefly, sometimes in large excess, again in smaller amount and manga-
nese prominent ; iron is present in small quantity, also magnesium and basic
hydrogen.

Analyses. 1, Whitfield ; 2, Genth.

G. 8i0; B,0; Al,0; Fe,0, FeO MnO CaO MgO i
41-53 462 17-90 390 402 379 21-66 074 ©
0

Dauphiné.
am, 100 A 100 = 15° 34,

Also massive,

on.
16
76

1. Bourg d’Oisans

100-32
100-16

8Zn0, including 0:12 CnO.
Pyr., etc.—B.B, fuses readily with intumescence, imparts a pale green color to the O.F,,
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gives an amethystine
iron). Fused with a mixture of bisulphate
he flame green (boric acid). Not decom-

posed by acids, but when previously ignited, gelatinizes with hydrochloric acid.
Obs.— Axinite occurs in clove-brown crystals, near Bourg d’Oisans in Dauphiné ; at
Andreasherg ; Striegan, Silesia ; on Mt. Skopi, in eastern Switzerland ; Elba ; at the silver
mines of Kongsherg, Norway ; Nordmark, Sweden ; near Miask in the Ural ; in Cornwall

of a dark color, at the Botallack mine near St. Just, ete. .

In the U. 8., at Phippsburg, Maine ; Franklin Furnace, N. J, honey-yellow ; at Beth.
lehem, Pa.

Named from a%¢r#, an awe, in allusion to the form of the crystals.

PREHNITE.

Orthorhombic-hemimorphic. Axes ¢7: 5 : ¢ = 0:8401 : 1 - 0°5549.

Distinet individual crystals rare; usually tabular | ¢; sometimes prismatic
mm’” = 80° 4’; again acute pyramidal. - Commonly in groups of tabular
crystals, united by ¢ making broken forms, often barrel-shaped. Reniform,
globular, and stalactitic with a crystalline surface. Structure imperfectly
columnar or lamellar, strongly coherent ; also compact grannlar or impalpable,

Cleavage: . ¢ distinet. Fracture uneven. Brittle. H.=6-65. G. = 280
©95. Luster vitreous; ¢ weak pearly. Color light green, oil-green, passing into

white and gray; often fading on exposure. Subtransparent to translucent,
Streak uncolored.

Comp.—An acid orthosilicate, H,Ca,AL(8i0,), = Silica 437, aluming 248,
lime 271, water 44 = 100,

Prehnite is sometimes classed with the zeolites, with ‘which it is often associated ; the
water here, however, has been shown to £o off only at a red heat, and hence plays a differ-
ent part.

* Pyr, etc.—In the closed tube yields water. B.B. fuses at 2 with intumescence toq
blebby enamel-like glass. Decomposed slowly by hydrochloric acid without gelatinizing;
after fusion ‘dissolves readily with gelatinization.

Diff. —B.B. fuses readily, unlike beryl, green quartz, and cbalcedeny. Tis hardness is
greater than that of the zeolites.

Obs.—Occurs chiefly in basic eruptive rocks, basalt, diabase, etc., asa secondary mineral
in veing and eavities, often associated with some of the zeolites, alio datolite, pectolite,
calcite, but commonly one of the first formed of the series; also less often in granite, gneiss,
syenite, and then frequently associated with epidote; sometimes associated with native
copper, as in the L. Superior region.

At St. Christophe, near Bourg d’Oisans in Dauphiné; Fassathal, Tyrol; the Ala valley
in Piedmont: in the Harz, near Andreasherg ; in granite at Striegau, Silesia: Arendal,
INo]rwz(?'; Adelfors in Sweden (edelite); at Corstorphine Hill, near Edinburgh: Mourne Mis.,

reiand.

In the United States, finely crystallized at Farmiogton, Conn.; Paterson and Bergen

Hill, N, J.: in syenite, at Somerville, Mass.; on north shore of Lake Superior, and ile
copper region. p

Named (1790) after Col, Prehn, who brought the mineral from the Cape of Good Hope.

Harstigite. An acid orthosilicate of manganese and calcium. In small colorless pris-
matic crystals. H. = 55, . =38049. From the Harstic mine, near Pajsberg, Werm-
land, Sweden. .

Cuspidine. Contains silica, lime, fluorine, and from alteration carbon dioxide; formula
doubtful. In minute spear-shaped crystals H. = 5-6. & = 2:853-2:860. Color pale
rose-red. From Vesuvius, in ejected masses in the tufa of Monte Somma,

IV. Subsilicates.
The species here included are basic salts, for the most part to be referred

either to the metasilicates or orthosilicates, like many basic compounds already

included in the preceding pages. Until their constitution is definitely settled,
however, they are more conveniently grouped by themselves as SUBSILICATES.
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' ies havi fio of silicon to bases
ted that those species having an oxygen ra ’ oR
Iif; Iélzfygb?i]?g t?opaz andulnsipte, sillimanite, datolite, etc., also calal;r;llme}, cag-
;holii;e “and perhap’s tourmaline, are sometimes regarded as salts of the hyp
ical parasilicic acid, H,Si0,. e :
i;heéi‘chael (};Iiﬁ'l S}é:}gminem .gr?)up'in this subdivision is the HUMITE GROUP,

Humite Group. ! .
s i
1:0803: 1: 1-8561

b
; . i 1
Prolectite [Mg(F,0H)],Mg[8i0,],? Monoclinic G
b:d
1
1

Chondrodite [Mg(F,0H)],Mg,[Si0,], Monoclinic e

i b
Humite [Mg(F,0H)],Mg,[8i0,], Orthorhombic 1:0802:1:4:4033 —

Clinohumite [Mg(F,0H)],Mg,[8i0,], Monoclinic 1:0803:1:5°6588 90

The species here included form a remarkable ?ie_rief‘ bo‘;}]; as }regit'(;:ngirglsj;
ine f i ition. In erystallization they hav
talline form and chemical composition. stall Loy e
i : ; hile the vertical axes are almos y
the same ratio for the lateral axes, W e Slidane o
i io of the numbers 3:5:7:9 (see also | e_ow]. : ;
H:l-:l;e ;;tés is ‘orthorhombic, the others monoclinic, they here also qoi“resdpcéld
glosell;' since the axial angle S in the latter cases does not sensibly differ
3
frmii[lng?solmposition, as shown by Penfield and Howe (also Sjogren), 1;ohe last
three species are basic orthosilicates in each of which the unwz_ﬂenf 351'50-%?
(MgF) or (MgOH) enters, while the Mg ator?ls pres.en% arelln i{)hg 1‘;(’.1&(; fa
ositi i g ite is theoretical only, bein ¢
The composition given for Prolectite is t L i
i ryste cal characters these
Id be expected from its crystallization. In phys!
:;]elz:ies are v}éry similar, and several of them may occur together at the same
locality and even intercrystallized in parallel lamellz. : o
Thedspecies of the group approximate closely in angle to- chrysolite and chrysoberyl.
The axial ratios may be compared as follows:
Prolectite
Chondrodite.... .....
Hnmitel i Ca s : A
Clinohumite ggﬁ;g
Chrysolite L : - :0'6}0
Chrysoberyl...coveneiiiiiiininns :R: e= s 14 i

: 0°6287
. 06289
: 0-6201

tg‘:: o Re S S

HONDRODITE—HUMITE—-CLINOCHUMITE, . :
(?Axia.l ratios as given above. Habit ‘garied, Fégs, 858 t(})l %166. h',[(‘iwms
common, the twinning planes inclined 60° also 30°, to ¢ mOj: eft rachy gtrgg
or clinodome zone, hence th]ci axes]croslsfng( aft a;g;es%ga;ﬁgoé)o i}lgglﬁvins
illi ; lysynthetic lamellz (ef. Fig. , p. 226). 5
:‘:itgléliggf)a;;dtﬁ p]igrive.d Two of the three species are often twinned together.
Cleavage: ¢ sometimes distinct. Fracture subconchoidal to un%velan.
Brittle. H. = 6-65. G.= 31-32. Luster vitreous to resmoui ._oﬁolr
white, light yellow, honey-yellow to chestnut-brown and garnet- or hyacinth-
red. Pleochroism sometimes distinct. Optically +.

i i .and Bx, L b. Bx, A &=
ite, Absorption a > ¢ > b, Optically +. Ax. pl an % o A &=
a A%kinfiflg‘fesﬁ’ Br‘:a(l'lvgter; 28° 56° Kafveltorp; 80° approx., Mte. Somma. 3 =1'619;
¥y—a=0032. 2H;.= 8§° to 89°. ot Al
1 .pl | e xXle yp—a= : : 5 e §
é%aﬁ%imz‘é? Iz)ix.H pl. and Bx, 1 8. Bx, A ¢ =0 A é=+411°-12°; 74° approx,, Brew
ster. RH,., = 85°.




