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X-RAY CRYSTALLOGRAPHY OF OMPHACITE

Jorrnriv WanNnn, Department of Geological Sciences, Hartord
(J niaer sity, C ambrid.ge, M as s achusetts.r

IlrrnooucrroN

In recent years there has been much petrologic interest in omphacite
and other minerals found in eclogites. This report describes the r-ra1
cr1'stallography of chemicallv analyzed omphacite number 1725 from the
Eiksundsdal Eclogite Complex, Hareidland, Sunmfre, Norwal', described
b1,  H.  H.  Schmit t  (1963,  p.  60) .

Schmitt gives a chemical anal)rsis of this sample (No. 1725, Table 2),
which is reproduced in Table 1. The analysis is also recast in Table 1,
as number of ions per six oxygens. The sample is approximately f
diopsidic-augite and ] acmitic-jadite. It should be noted that this
omphacite is richer in ferric and ferrous iron than most omphacites.

ExponrlrnNtAl PRoCEDURES AND Rn,sur,rs

Single crystal r-ray photographs were taken of the sample, verifving
the space grorp C2/c with Z equals 4 for omphacite. Indexing was done
on the measurements from a FeK" radiation powder photograph.

The reflection angle 20 wa"s calculated for all ailowed reflections with
h, k, and I varying from 0 to 9, 0 to 9, and -5 to +5 respectivell ' , using
preliminary values of a, b, c and B derived from single crystal photos. The
cell constants were refined and the calculation was repeated. Final index-
ing is shown in Table 2. I was not able to index l ines 3 and 6. 'fhese line
are probably due to the oriented inclusions repcrted below.

Between ten and forty-two reflections were used in each refi.nement
cycle. Several criteria were used to seiect which reflections and Zftl 's
were to be used in a given cycle. Refinement I was made by choosing the
reflections that had the closest matching calculated and observed 2d

1 Present address: Dept. of Geology, Univ. of Alaska, College, Alaska.
Mineralogical Contribution No. 414, Harvard University.
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T.lsln 1. Cnnurcel ANelvsrs eNn NuMeEn on Ions prn 6 Oxvcr,Ns lon OMpn,q.crrr 1725

(Jun Ito, Analyist, see Schmitt, 1963, p.274)
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1 Spectrographically determined.
2 Ga, Pb and V also spectrographically determined.

values. Those hkl's that were recorded as being of high intensity on the
single crystal photographs and had a good 20 match were used in Refine-
ment II. Refinement III used the hkl's recommended by Coleman (1962)

as being the best lines to use when calculating the cell constants of clino-
pyroxenes. The 10 hkl's rsed in Refinement IV were selected by sub-
jectively choosing reflections from the previous three sets of hhl's while
keeping track of the quality of each line on the powder photograph, i.e.,
the 2d value, i ine broadness, and line intensity were considered in choos-
ing hkl's. Refinement V is a combination of the 42 best lines from runs
I. II. III and IV. The hkl's used in the final refinement are noted in Table
2 by an asterisk after the line number. The values of o, b, c and B ob-
tained from each refinement are l isted in Table 3. The number of hkl's
used in each cycle is also tabulated in Table 3. The values from refine-
ment V are adopted for omphacite 1725.
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Ttnrx, 2. X-ney Pownen Dara lon Oupnacrm 1725
a:9  .662 A;  D:  8  .  819 A;  c :5  .228 A;  F :  106.  5S '

h k l d calculated (A) d observed (A) Intensity Line No.

1463
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o 2 0
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* Signifies that line was used in the final refinement.
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Trsrn 2-(continued)

h k l d calculated (A) d observed (A) Intensity l-ine No
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Tl.lrn 2-(continued)

h k t d caiculated (A) d observed (A) Intensity Line No.
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6 4 1
8 2 I
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1 . 1 0 1
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1
1
1
I
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1 . 0 7 9
1 .066 \
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3 3 4
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1 . 0 5 0
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1.005
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6 l
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67*

6g*
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J 1 *

2 6 3
5 3 3

9 1 0
8 0 4

In order to calculate the cell constants of a clinopyroxene, I recom-
mend using the fo l lowing 17 ref lect ions:020,  220,  221,310,31T,  13T,
2O2,22I ,311,  330,  33T,421,041,  150,  531,  440,  and 712.  These ref lec-
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Talrn 3. UNrr Cnr-r- CoNsr,tnrs non Oupnacrm 1725

Refinement
Numberl

a \t\)

6 (A)

6 (A)

9 .659
+ 0.002

8  .817
+ 0.002

5 225
+ 0. 001

106.57
+  0 .02

9 667
+ 0 . 0 1 1

8 . 8 1 2
+0 014

5.254
+ 0 . 0 1 0

106.69
+ 0 . 1 6

9.659
+0 014

8 . 8 1 2
+0 010

J . L + J

+  0 . 0 3 2

106.  59
+ 0 . 1 9

9 .671
+ 0.005

8 .822
+0 004

5 .224
+0.001

9.662
+0 003

8 .819
+ 0.004

5.228
+ 0 .002

106.55
+ 0 . 0 2

Number of

flections used

refinement

106. 54
+  0 . 0 2

19

1 See text for the meaning of refinement number'
2 Adopted values for omphacite 1725, Z equals 4'

tions are strong, unambiguous_and are not interfered with by a silicon

standard, however,041 and 712 are often hard to find on a diffractom-

eter Pat.tern.
netaii"d microscopic studl' of omphacite 1725 reveals the presence of

mineral inclusions. They are oriented parallei to the c axis of the ompha-

cite, are unevenly distributed but average about I/s of the sample' They

range in size from sub-microscopic to 0.02 mmX0'004 mmX0'004 mm

with several distinctly larger ones measuring about 0'15 mmX0'03 mm

x0.03 mm. The inclusions have parallel extinction, moderate birefrin-

1calc. )  ;  D:3.394+0.007 gm/cm3.
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ELECTRON PROBE ANALYSES OF COPPER IN MENEGHINITE

Kunr FnnrnrKssoN, IJniaersity of CatiJorni,a, SIO, San Diego,
CaliJornia AND CHRrs A. ANoBnsoN, Hassler Research Center,

A p pli e d Re s e ar ch Lab o r at ori e s, G olet a, C alif or ni a.

Meneghinite was first described by Bechi (1952) from the Bottino

cu (and much smaller amounts of Fe) realry belonged in the structure.
Ramdohr (1960) sti l l  quotes both possibil i t ies.

were found in concentration above <0.1 per cent), is probably due to
insufficientll' known mass absorption and average atomic no. corrections
(Ziebotd and ogilvie, 1963). The standards used were pure sb-metal,
galena (PbS), and chemically analysed bornite (CusFeSq).

rt is immediately clear from Fig. 1 that although pb, Sb and cu are
homogeneously distributed in the meneghinite, this mineral contains
minute exsolved particles of a heavier mineral free from cu and sb.
Probe analyses show this mineral to be gaiena (pbs). rt is obvious that


