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with the chemical work. Dr. A. D. Wadsley kindly gave advice on the

*-ray results.

Rrrnpnxcns

Beunn, L. H. .qNo H. BnnltlN (1929) Mooreite, a new mineral, and fluoborite from
Sterling Hill, New lersey. Am. Mi.neral. 14. 165-172.

Bnrsr, C. rNn W. Errnr- (1957) Identity of nocerite and fluoborite. Am. Mineral'.42,288-
293.

Esxor-.l, P. a.uo A. JuunnnN (1952) Fluoborite from Pitkiiranta. BuII. Comm. GeoI.
Finland.e, 157, lll-114.

Gr;tt ,P.(1927) Somemineralassociat ionsfromtheNorbergdistr ict.  Stter.Geol 'Und.ers.
Arsboh,2o, (for 1926) (a).

Grr-r,sox, J. L. aNr E. V. Sn.qNNoN, (1925) Szaibelyite from Lincoln County, Nevada.
Am. Minual. 10, 137-139.

JonNsroN, R. W. .lNn C. E. Trr.mv (1940) On fluoborite from Selibin, Malaya. GeoI. Mag.
77, r4r-144.

Muruocu, I. 0962) Wightmanite, a new borate mineral from California. Am. Mineral.
47 , 7 rS-722.

--- AND R. W. Wess (1948) Minerals of California. CaliJ. Ditt. Mines' BulI. 136.
Scualr.nn, W. T. (1942) The identity of ascharite, camsellite and B-ascharite with szai-

belyite; and some relations of the magnesium borate rninerals. Am. Mi'neral'.27, 467-
486.

Srnuwr, H. (1957-3) Data on the mineralogy and petrology of the dolomite-bearing
northern contact zone of the Qu6rigut granite, French Pyrenees. LeidseGeol" Medeilel.
22,237-349.

Swmtson, H. E. a.r.ro R. K. Fuvar (1953), Standard X-ray diffraction powder patterns.
Nat. Bra. Stonil. Circ.539 (Vol. 2).

Texeucur, Y. (1950) The structure of fluoborite. Acta Cryst.3, 208-210.
Trr.r.rv, C. E. (1951) The zoned contact-skarns of the Broadford area, Skye: A study of

boron-fluorine metasomatism in dolomites. MineraL Mag.29, 621-666.
Weran.rrn, T. (1939) Kotoit, ein neues gesteinbildendes Magnesiumborat. Min. Petr.

Mitt. (Tschermak), 50, Ml-463.

THE AMERICAN MINERALOGIST, VOL. 48, MAY-JUNE, 1963

LEONHARDITE AND LAUMONTITE IN DIABASE
FROM DILLSBURG, PENNS\'LVANIAI

Davrs M. Lerneu, Pennsylaani.a Geological Survey,
H arr i sbur g, P e nn sylaanio.

INrnonucrroN

A detailed survey of the laumontite-leonhardite relation was presented

by Coombs (1952) and subsequently incorporated into the ASTM e-ray
powder data file. The principal difierence between the two minerals is a
variation in hydration from the full hydrated laumontite to less hydrous

1 Published by permission of the State Geologist, Pennsylvania Geological Survey.
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leonhardite. This variation is accompanied by a decrease in the indices of
refraction and by minor lattice variations. Coombs (1952, p. 816-819)
showed that original crystals of laumontite dehydrate easily to the more
common modification of leonhardite. The dehydration-hydration reac-
tion is reversible.

Powder r-ray pattetns of crystals from Dillsburg resembling laumon-
tite could not be identif ied from the three strongest l ines of Coombs'data
in the ASTM fi le. The stronsest reflection in the Dil lsburs material oc-
curs at  g.4g A,and is  not  pres"ent  in  the pat terns g iven by Coombs (1952,
p.822). However, the remainder of the *ray pattern, as well as subse-
quent optical and chemicai analyses, confirmed that the Dil lsburg ma-
terial belongs to the laumontite-leonhardite group. Coombs (personal
communication, 1962) agrees that there is a strong (110) reflection about
9.5 A, which he was unable to detect with the equipment available to him
at that t ime. In the belief that other workers may have had diff iculty
identifying similar samples from e-ray powder data, it was thought that
this new information would be a useful addition to Coombs' work. In
fact, Kaley and Hanson (1955, p. 923 925) have published a laumontite
powder pattern which they state agrees "closely with the data reported
by Coombs for laumontite and leonhardite," but which contains an un-
explained strong reflecrion at 9.42 A.

Gnorocrc OccunnnNcn

Leonhardite and laumontite occur in fractures throughout the top 300
feet of a south-dipping Triassic diabase sheet on U. S. Route 15, I mile
south of Dil lsburg, Pennsylvania. Both diabase pegmatite and small
granophyric segregates are present. A more detailed study of the Dil ls-
burg diabase and granophyre was published by Hotz (1953). A fifty-foot
thick, chil led margin is deeply weathered, but appears to contain no
zeolite minerals. The exposures from which the zeolites were taken are
near the surface of a newly exposed road cut, and, as a result, natural
dehydration of the laumontite to leonhardite is partially completed. This
change is i l lustrated by a decrease in the indices of refraction along crys-
tal margins. In many specimens the dehydration is complete.

Calcite and natrolite are the two minerals most closely associated with
leonhardite, the latter mineral having crystall ized later than the leon-
hardite-laumontite. Other associated minerals are: qtrartz, chlorite,
montmorillonite, fluorite, analcite, chalcopyrite, pyrite, apophyllite and
sphalerite (?). Although no single fracture contains all of these minerals,
it may be inferred that all of them are closely related in origin. The pres-
ence of f luorite and sulfides, both in scant amounts, suggests that low
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temperature hydrothermal solutions have played a part in their forma-

tion.

X-Rav Der.t

Diffractometer and Debye-Scherrer powder data are presented in

Table I. Film intensity measurements were estimated by visual com-

parison. Difiractometer intensity values were calculated from the area

under the peak (f bh). Both are presented in Table I because preferred

orientation of planes parallel to (110) enhanced the diffractometer values

somewhat from those observed in powder patterns. The d A values in

Table I are an average of two diffractometer traces standardized with Si.

The reflections in Table I are compared with those given by Coombs
(1952) and match his data for leonhardite very well. One notable excep-

tion is the strongest l ine at 9.49 Ain addition to several weak reflections.

LTsing a beta angle ol ll2" and unit cell constants (Table II) calculated

from the indexed reflections given by Coombs (1952, p. 822-823), the

strongest l ine was indexed as a (110). Other weak reflections were indexed

as (020), (120) and (310) although some ambiguity may be present be-

cause no single crystal photographs were taken. The cell constants and

axial ratios in Table II agree with the data of Coombs within the Iimits of

experimental error. From these data and those of Kaley and Hanson

(1955) it would appear that these modified r-ray patterns are typical of

laumontite and leonhardite.

Oprrcar- PnopnnuBs

A summary of the optical properties is presented in Table II. The

optical properties were measured at room temperature in blue fi.ltered

white l ight with .0Os-interval index l iquids calibrated at room tempera-

ture. The indices of refraction for the Dillsburg samples match those

given by Coombs (1952, p.818) for the upper range of leonhardite, but

are lower than values for laumontite. As he has noted, the indices, optic

angle and extinction angle are variable, depending on the variability of

the water content. In addition, distorted isogyres of the biaxial negative

figure are common, suggesting strained crystal domains resulting from

the partial or complete dehydration of laumontite to leonhardite. In some

cases the crystals are zoned with an inner core of laumontite and an outer

rim of leonhardite, although generally the alteration is less regular.

Cnpnrrcar Couposrrrox

The results of the chemical analysis (by Spectrochemical Laboratories,

Inc., Pittsburgh, Pennsylvania) on 8.3 grams of hand-picked crystals and
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Tarr,n I. X-Rev Powonn Drrlnecrror Dara ror
LroNnanorrn (CuK")

Dillsburg, Pennsylvania Hungary (Coombs, 1952)
(hkr)

d Ar/\I/I}d AI 1

100
36
,
2 P
r . 7
6 P

1 9 . 6  P
8 P
2 . 6

6l
) L

13
3 1 . 7  P
7 . 7  P
3 . 7  P

2 l
7 . 8

1 6 P

27
3 . 4

13.7
2 . 7

J

t4
4

14P

1 2 . 3
2 . 7
6 . 5
4 . 6
5 . 4

1 8 .  6
1 . . )

r . 5
1 . 5
4 . 8

1 t . 6

9.49
6 .86
6 .54
6 . t 9
5 . 9 1
5 .052
4 .731
4.500
4.314
4.  156
s .768
3.667
3 .510
3.411
3 .367
3 .272
3 .205
3 .152

3 .033
2.950
2.881
2 .798

2.629
2 . s 7 5
2 .521
2.463
2.439

2 .361
2 .278
2.268
2 . 2 r 7
2 .180
2 .153
2.082
2.offi
2.O42
r.991
I  .955

6 . 8 8

6 . 2 1
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4 . 7  5
4 . 5 1

4 . 1 8
J - l  I

3 .67
3 . 5 2
3 .42
3 .36
3 . 2 8
3 . 2 r
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2 .95
2 .88
2 .80
2 .73
2 .64
2 . 5 8
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2.090
2.O59
2.O41
t .994
r .961

(600)

(060)

100
50

(110)
(2oo)
(020)

(201) (011)
(120)
(  111 )
(220)
(22r)
(310)

(130) (2or)
(131)
(401)

(002) (221)
(400) (131)
(3r2) (012)

(o40)
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1 Diffractometer, calculated by (| base) X (peak height) ; some preferred orientation (P).
2 Debye-Scherrer powder camera estimated visually.
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TABLE L-(Continued.)
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Dillsburg, Pennsylvania Hungary (Coombs, 1952)
(hkD

d A d AI/Itr/r,2

3 . 4
3 . 4
6

2 . 2
5 . 7

6
4 +
6
6
2
2

7 . 2
z . z

J . +

3 . 0

1 . 8 8 7
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1 . 8 5 1
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1 . 6 3 4
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1 . 5 8 9
I . J / J
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1 . 5 2 1
I  .  J l  /
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I .  / J J
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t . o l  I
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1 . 5 6 6
l . 5 M
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1
1

< 1
< 1

I
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I
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2

formula calculations are presented in Table III. The formula was calcu-
Iated on the basis of 48 oxygen ions per unit cell according to the general
formula

Ca*(Na, K)v(Al, M g, FeB) 2*1"Sizr- rz*+vtOas. 16HzO,

which may be idealized as

CarAlsSiroOrs'16HrO (Coombs, 1952, p. 825, 828).

The traces of Mg and Fe3+ have been arbitrarily placed in the Al site
because of the deficiency of Al and the slight excess of Ca, K and Na.

The Dillsburg material is low in alkalies and thus closely approaches
the alkali-free end member. However, there is a notable deficiency of Si
and to a lesser extent of Al. As a result, this analysis does not conform to
a first-class zeolite analysis as given by Hey (1932,p.57) for which (Al
+Si) :24+0.12 for 48 oxygen atoms per unit cell. Several of the analyses
summarized by Coombs (1952, p. 826-827) exhibit a similar deficiency,
but none as great as in the Dil lsburg samples. Leonhardite from Baveno
(Coombs'sample analysis 114) approaches the Dil lsburg leonhardite with
respect to its Si deficiency, but is compensated by a corresponding in-
crease in Al. In all other aspects, the Dil lsburg leonhardite conforms to
the requirements for a first-class zeolite analysis.
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Because of the correspondence of distinctive *ray powder and optical
data between leonhardite and the majority of the Dillsburg zeolite, it has

been referred to as leonhardite. However, a glance at the chemical analy-
sis shows that the water content conforms to the fully hydrated form of
laumontite. There are two possible explanations: 1) in selecting the 8.3
grams for chemical analysis a large proportion of the undehydrated ma-
terial was obtained, or 2) the sample became rehydrated in the process of
chemical analysis. The author prefers the latter explanation merely be-

Tarrn II. UNrr Cnr-r, axo Oprrcar- CowsreNrs op LnoNue.tnrrs

Dillsburg, Pa l{ungary (Coombs, 1952)

d  1 4 . 7 5  A + . 0 5  1 4 . 7 5  A + . 0 3
b  1 3 . 0 $  A + . 0 2  1 3 . 1 0  A + . 0 2
d  7 . 5 7  A + . 0 5  7 . 5 5  A + . 0 1

approx .112o l72o+.2o
a : b : c  1 . 1 2 7  t l : . o . 5 7 8  1 . 1 2 6 : l : O . 5 7 6
a 1 .508-1 .509+.003 1 .507+.002
p  r . 5 1 6 + . 0 0 2
r y  1 . 5 1 8 - 1 . 5 1 9 + . 0 O 3  1 . 5 1 8 + . 0 0 2
(-) 2V 20o 3Oo:variable 260+4"
Ext. 3S-45o:variable 40" *2"

Tarr,r III. Csourcar- ANer,vsrs or Drllslunc LauuoNrrrrl

u ol M/48
/a /a oxygens

SiOs 49.85 49.88 15.20 Calc.  (CaaezNa:zKoz)(Alz65MgrrFe3oi lSir rOra'16.34H:O

AlzO: 21 .30 21 31 7.65 Ideal Ca"(Na,K)" (Al,Mg,Fe)z*1y Sizr12'.'y1Ors'16HzO
MgO 0.18 0.18 0.11 Di l lsburg fdeal  end-member

Fe:O:  0 .21  0 .21  0 .07

C a O  1 l  . 7 4  1 1  . 7 5  3 . 8 2

NarO 0 .36  0  .36  0  .27

K r O  0 . 2 2  0 . 2 2  0 . 0 7

HzO 16.08 16.09 32.68

In which: x: 3 . 82 4

y :  0 . 3 4  0

x lY :  4 '16  4

2xlY: 7 '99 8

x ly /2 :  3 .99  4

A l+s i :22 .85  24
99.94  100.00

I Analysis on 8.3 grams by Spectrochemical Laboratories Inc. Pittsburgh, Pennsyl-

vanla.
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cause the rc4ay arrd, the majority of optical examinations conform to

Ieonhardite rather than to laumontite.

CoNcrusroNs

oxygen atoms per unit cell.
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SOME PROPERTIES OF PLATINUM MONOTELLURIDE (PtTE)

M. L. Grupr, C.E.NBr,soN AND N' Fuscnrrr-o,

The Reseorch Divi'sion, Melpar, Inc., Falls Church, Virginia'

There is confusion in the literature over the existence of the compound

PtTe. Roessler (1397) claims synthesis of PtTe by melting PtTez in the

oxidizing flame of a blowpipe on charcoal. Thomassen (1929) was unable

to prepaie the monotelluride of platinum by direct fusion of the elements'

Groeneveld Meijer (1955) showed that a naturally occurring platinum

telluride (niggliiie) has the form.ula PtTe and probably has a hexagonal

uni t  ce l l  o I  a:4.11 A,  c :5.446 A.

The existence of the compound PtTe has been shown in a recent in-

vestigation of the platinum-tellurium system (Gimpl et aI', to be publ')'

The iompound, PtTe, is formed by a peritectic reaction of PtTez and

liquid at 920" C.
h platinum monotelluride sample weighing approximately 3 gra-ms was

prepared by reacting a stoichiometric ratio of the elements at 1150o C' in




