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COEXISTING PYROXENES IN SOME GRANULITE-FACIES GNEISSES
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The Precambrian rocks of Somerset Island in the Canadian Arctic
consist mainly of a variety of high-grade gneisses and granulites (Blackadar
1967). In 1964 and 1965, the University of Ottawa Arctic Expedition, led
by D. L. Dineley, obtained information on the Precambrian geology be-
tween Stanwell-Fletcher Lake and Creswell Bay, and numerous specimens
were collected. This report describes seven of the specimens and presents
chemical data on the contained orthopyroxene and calcic pyroxene.

The rocks of the study-area consist of a variety of light to dark coloured
gneisses, amphibolites, and migmatites, all of which consist of various
combinations and proportions of quartz, plagioclase, potassium feldspar,
orthopyroxene, calcic pyroxene, hornblende, biotite, and garnet. Sillimanite
and kyanite are uncommon and sapphirine is rare. Rocks with hornblende
and biotite are interlayed with rocks that do not contain these minerals, and
all the rocks are assigned to the granulite facies.

The mineral assemblages and proportions found in seven specimens of
gneiss are listed in table 1. The composition of the contained plagioclase
ranges from An 30 to An 55.

TaBLE 1. MINERAL ASSEMBLAGES AND PROPORTIONs (point-count analysis).

Reference number : 1 2 3 4 5 6 7
Specimen number 1 8 34 36 56 94 125
Quartz 26 28 5 — — — —
Plagioclase 50 64 59 68 47 50 3
K feldspar — — — — 3 —
Orthopyroxene 7 3 18 11 9 8
Capyroxene 12 i 18 16 24 17
Hornblende 3 1 1 — 6 —
Biotite 1 1 — 1 23 — —
Chlorite — 1 — — — — —
Apatite — 1 — 1 1 — 1
Magnetite, ilmenite — 3 2 4 1 9

* Extract of a thesis by J.F. Giguére (1968).
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Partial chemical analyses of the contained orthopyroxene and calcic
pyroxene are given in Table 2.

The question of the distribution of Mg and Fe?* between orthopyroxene
and calcic pyroxene in metamorphic rocks has been considered by Kretz
(1963) and others. The results from Somerset Island are shown in Fig. 1,
and can be expressed by the equation,

XE 1—Xe¢
1—x#° X¢

where X = Mg / [Mg + Fe**], and H and C denote orthopyroxene and
calcic pyroxene respectively, and K, is the distribution coefficient.. In spe-
cimens 1 and 7, Fe?* is estimated from [Fe total]. The results agree with
those obtained from granulite facies rocks in India by Howie (1955). The
distribution of Mn between the pyroxene minerals is shown in Fig. 2, and
can be approximately expressed by the equation Y®/Y¢ = K = 1.16
where Y = [Mn] / [Mg + Fe?** + Mn]. These results also agree well
with those obtained by Howie (1955).
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Fre. 1. The distribution of Mg and Fe between orthopyroxene (H)
and calcic pyroxene (C) in gneisses from Somerset Island. X denotes
atomic ratio Mg/Mg + Fe2+,



550

THE CANADIAN MINERALOGIST

TaBLE 2. PartiaL CHEMICAL ANALYsES OF ORTHOPYROXENE AND Carcic PYROXENE.

1 2 3 4 5 6 7
Orthopyroxene
CaO 1.6 3.10 2.33 377 3.18 1.93 4.1
MO 144 15.70 14.60 18.56 19.68 17.88 139
FeO 216" 24.6 26.49 20.02 20.50 24.69 34.6*
Fe;03 135 1.43 0.40 1.35 1.37
MnO 0.76 0.96 0.64 0.56 0.59 0.66 0.40
TiO, 0.54 0.27 0.15 0.66 0.06 0.20 1.00
Calcic pyroxene
Ca0O 17.9 20.32 20.69 21.02 20.81 21.50 18.37
MgO 11.6 11.42 1090 1273 12.81 12.15 10.55
FeO 12.6* 11.57 11.44 8.37 7.59 9.66 129*
Fey,Og 0.75 1.51 1.75 1.67 141
MnO 0.39 0.50 0.32 0.30 027 0.30 0.23
TiO, 0.32 0.25 0.26 026 0.19 0.39 0.26
! Total iron expressed as FeQ.
E.LP. Mercy, analyst.
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Fc. 2. The distribution of Mn between orthopyroxene (H) and calcic
pyroxene (C). Y denotes atomic ratio Mn/Mg -+ Fe2+ + Mn.
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The regular distribution of Mg, Fe** and Mn between orthopyroxene
and calcic pyroxene in the Somerset Island gneisses provides further indi-
cation of the attainment of exchange equilibrium in high-grade metamor-
phic terrains in many widespread portions of the earth’s crust.
Acknowledgments : This study was supervised by M. E. Smith and R.
Kretz, and was supported by the Department of Northern Affairs, the
Defense Research Board, and the National Research Council of Canada.

REFERENCES

Brackapar, R.G. (1967) : Precambrian geology of Boothia Peninsula Somerset Island,
and Prince of Wales Island, District of Franklin., Geol. Surv. Canada, Bull, 151.

Gicuire, J.F, (1968) : Element distribution in coexisting pyroxenes from granulite rocks
of Southeast Stanwell-Fletcher lake area, Somerset Island, District of Franklin,
N.W.T. Unpublished M.Sc. thesis, Vanier Library, University of Ottawa.

Howr, RA. (1955) : The geochemistry of the charnockite series of Madras, India.
Trans. Roy. Soc. Edinburgh, 62, 725,

Krerz, R. (1963) : Distribution of magnesium and iron between orthopyroxene and
caleic pyroxene in natural mineral assemblages. Jour. Geol., 71, T73-785.

Manuscript submitted, December 1970, emended August 1971.



