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Quantitative analyses of F andCl in apatite:
Implication for origin of apatite in meta-ultramafic rock
from Tonagh Island in Napier Complex, East Antarctica

Owada, M.* and Morifuku, Y.*

The Napier Complex, East Antarctica is one of the oldest Archaean terrane in the world. Tonagh
Island is located in the southern end of Amundsen Bay. Mafic gneisses and meta-ultramafic
rocks are exposed on Tonagh Island. The meta-ultramafic rock that is located at the northeast-
ern part of the island cuts the layers or foliations of neighboring quartzo-feldspathic gneisses,
suggesting that the meta-ultramafic rock was originally intrusive rock. The meta-ultramafic
rock consists mainly of olivine, clinopyroxene, orthopyroxene and hornblede. Subhedral apatite
is included in olivine. Major and trace element compositions of the meta-ultramafic rock resem-
ble those of komatiitic rocks from the Archaean greenstone belts. Chondrite normalized REE
pattern for the meta-ultramafic rock shows enrichment in LREE. Quantitative analyses of F and
Cl were done for the apatite in the meta-ultramafic rock. F and Cl contents of the apatite
revealed that the apatite was directly crystallized from komatiitic melt. An apatite is regareded
as a main container for LREE in the upper mantle. Both LREE-enriched and -depleted types of
komatiitic rocks are exposed on the Archaean continents. Therefore, an apatite component may

play an important role to understand the petrogenesis of Archaean komatiitic rocks.
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Sample No. C98012802

Ol ol Opx Opx Cpx Cpx Hbl Hbl

SiO, 39.93 39.44 55.39 54.58 49.83 51.93 43.28 44.03
TiO, 0.00 0.00 0.31 0.00 0.66 1.07 2.49 2.80
ALO, 0.38 0.47 3.18 3.28 4.5} 4.46 14.02 13.78
Cr,0, 0.00 0.19 0.00 0.31 0.11 0.06 0.46 0.15
FeO 17.22 16.76 11.47 10.83 592 3.83 7.32 5.03
MnO 0.00 0.00 0.12 0.12 0.17 0.00 0.01 0.04
MgO 42.44 42.95 29.88 29.70 16.12 15.36 15.46 16.21
CaO 0.03 0.11 0.26 0.47 21.56 23.04 12.23 13.06
Na,O 0.09 0.01 0.04 0.21 0.62 0.60 2.93 2.90
K.O 0.08 0.00 0.00 0.06 0.21 0.16 0.52 0.81
Total 100.17 99.93 100.65 99.56 99.71 100.51 98.72 98.81
NOA 0=4 O=4 0=6 0=6 0=6 0=6 0=23 0=23

Si 1.01 1.00 1.94 1.93 1.85 1.89 6.18 6.23
Ti 0.00 0.00 0.01 0.00 0.02 0.03 0.27 0.30
Al 0.01 0.01 0.13 0.14 0.20 0.19 2.36 2.30
Cr 0.00 0.00 0.00 0.01 0.00 0.00 0.05 0.02
Fe 0.36 0.35 0.34 0.32 0.18 0.12 0.87 0.60
Mn 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00
Mg 1.60 1.62 1.56 1.57 0.89 0.83 3.29 3.42
Ca 0.00 0.00 0.01 0.02 0.86 0.90 1.87 1.98
Na 0.00 0.00 0.00 0.01 0.04 0.04 0.81 0.80
K 0.00 0.00 0.00 0.00 0.01 0.01 0.09 0.15
XMg 0.81 0.82 0.82 0.83 0.83 0.88 0.79 0.85

B2R. TIRYA bOLFIERK.

Ol: > A, Opx: f1AER,

Cpx: B#I#8G, Hbl: kL2 TL K.

Sp. No. C98012802
Ap Ap Ap Ap Ap

CaO 55.03 56.97 55.21 57.01 5582
P,Os 41.64 38.73 41.61 40.79 41.03
F 2.95 2.87 3.4 3.03 2.85
Cl 0.19 0.06 0.12 0.11 0.09
F=0 1.24 1.21 1.28 1.27 1.20
Ci=0 0.04 0.01 0.03 0.02 0.02
Total 98.52 97.41 98.67 99.63 98.56
H,O* 1.48 2.59 1.33 0.37 1.44
Total* 100.00 100.00 100.00 100.00 100.00
NOA 0=26 0=26 0=26 0=26 0=26
Ca 9.77 10.12 9.81 10.13 9.91
P 5.84 5.44 5.84 572 5.76
F 1.55 1.50 1.59 1.59 1.49
Cl 0.05 0.02 0.03 0.03 0.02
OH 1.63 2.87 1.47 0.41 1.59
XF 0.48 0.34 0.51 0.78 0.48
XCl 0.02 0.00 0.01 0.01 0.01
XOH 0.50 0.65 0.47 0.20 0.51
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