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in oligoclase. They, however, continue to appear after the begin-

ning of qtartz crystallization and the larger and better developed

chrysoberyls especially are found embedded in quartz' Qaartz,
enormously the most abundant constituent of the dike, closed the

period of crystallization leaving no cavities and forming, alone of

all the minerals present, no free crystals.

CLINOZOISITE FROM LOWER CALIFORNIA"

AusnN F. Rocnr.5, StanJord Unittersity

The locality for the specimens described in this article is the

Juarez District, Lower California, Me>iico, about 65 miles south

of the international boundary. The specimens were obtained from

R. M. Wilke, mineral dealer of Palo A.lto, California. The mineral

is said to occur at the contact between a limestone and an igneous

rock. It is probably the same locality that furnished the zoisite

described by Farrington.l
The material at my disposal consists of five specimens including

minerals associated with the clinezoisite. Two of them are pure

clinozoisite, one of which is a rough euhedral crystal. $.nother
specimen consists of pink and colorless zoisite (z about 1.710) in

prismatic aggregates with an interior of gray clinozoisite, the trvo

minerals apparently being in parallel position. This specimen

resembles the material described by Farrington,2 but the clino-

zoisite was evidently overlooked by him. The clinozoisite anc

zoisite may be distinguished by peculiarities in the interference

colors as will be shown later.
In this specimen, and another somewhat similar one, the zoisite

is embedded in a matrix of colorless prehnite. Farrington has

suggested that the prehnite is the mineral analyzed by Schaller':l

The fifth specimen consists of slightly tapering and somewhat

flattened prismatic aggregates of zoisite (n:I.707 +003). This

is distinguished from the clinozoisite by both the index of refrac-

tion and interference colors.
'Since this article has gone to press there has appeared in Ihe Am' Min', ,9'

p. 199, a paper by E. L. Bruce and C' W. Greenland on "A low iron epidote

from Porcupine." It is quite likely that this is another occurrence of clinozoisite

although no mention is made of anomalous interference colors.-Eorron.
rFrei ,oCor,uusr lNMusnun. Publ ' icat ionI l2,Geotr .Ser ies, l l [ ,55-57'(1906)-
2 Loc. cit.
3 8u11..262, U. S. Geol,. Suro., p. 128 (1905).
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Cnvsrar Monpuorocv. One of the specimens examined is a
rather large (5X3X2 cm.) rough crystal of greenish gray color
somewhat elongated in the direction of the 6-axis as is usual
wi th epidote.  The forms present  arc a\100 f  ,  c{001}  and/{gOt I ;
the crystal is broken off where terminal faces might show. Meas-
urements made with a contact goniometer gave the following:
ac (100:001):63"40' (calc. for epidote:64"37,); c9 (001:QQ1):
52o0' (calc.:50'46 ). The average of three measurements of the
angle af (100:30t) made on a simple reflection goniometersn gave
17o0'; the theoretical (for epidote) is 16'46'. As shown in icleal
cross-section in Fig. 1 this crystal is a penetration-twin with
o { 100 } as twin-plane. Crushed fragments of the specimen used
in the optical work examined between crossed nicols often show
polysynthetic twinning.

There is perfect cleavage parallel to c{0C1 } as indicated in the
drawing.

g1 tool; cl oor f;71 sor f. Twin-ptane: j 100f.

Oprrc,s.L Pnoprnfins. The three principal indices of refraction
of the clinozoisite as determined by the indirect immersion method
a re  as  f o l l ows :  n , : 7 .715* .007 ;  ne :1 .717 .+001 ;  n " , / : l . 72 lX
.0071 n,-n":0.006:h.002. fn these determinations a Wratten

30 Described by the l'riter. Sciencc (n.s.) 27, g2g, (lmg.

, l\ /  |  \ /' - \rz-;
\ l ' / u \ - /_ \ , /-\r 

l ''
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E f lter No..22a was used to furnish an approximation to sodium

light. Cleavage flakes (parallel to 001) in convergent light give a

so,lnewhat eccentric and slightly curved axial rbar which means

that the axial angle 2V is not far from 90"'

One of the prominent features of clinozoisite is the anomalous

character of the interference colors as has been emphasized by

that greenish yellow appears in place of bright yellow of the first

orderl These anomalous interference colors are somewhat difierent

frqm those of zoisite. fn zoisite there is a change in hue of inter-

ference color on rotation of the stage which is not true of the clino-

zoisite under examination.
SpBcrrrc Gnavrtv. The specific gravity of the analyzeo

clinozoisite determined on about 2 g.'o!. carefully selected material

by rneans of a PYknometet is 3.212.

Cunurcnr. coMPosrrroN' One of the specimens, a large rough

mass,free from associated minerals, waq used for the chemical

lresults:
Ax.lLvsrs or Cr,wozorsrrr nv W' R' Wnrlrv

Ratios
.630 :6X .105

fll):,* "o
!l!):n* "'
128 : lX '128

SiOz
AlrOt
FeOt
FeO'
CaO
MnO
HrO

I
37 .85
3 r . 8 7
3 0 2
o .76

24 27
tr,
2 . 2 9

I I  Av . I& i l
37  . 77  37  .81
3t  82 31.85

tr.
2 . 2 1

2 .96  2 .99
o  .76  0 .76

24.M 24.36
tr
2 2 5

Total 100.06 99.96 100.02

This is an iron-poor member of the epidote group with 6'8 per

cent of the CazFea(OH)(SiOr3 molecule.

a Supplied bY the Bastman Kodak Co'
u Die- sesteiishililenilen Minaal'i'en, p' 83, Freiburg' (1901)'
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6 Amer. Jour. Sei.,5l, 26, (lg96).
7 Zeit. f. Kryst.,26,156-177, (lg96).
8 Bull. soc. franc. min.12, 330, (lggg).
s Lacroix in his Minerarogie d,e la France uses the name clinozoisile andl not

fouqu6ite.
L0 M,ineral. Mag.,14 109-114, (1905).
tl Min.. ot.. petr. Mitth.,34, 23-60, (lgl7).


