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Abstract

Fumarolic gas samples were collected from Ogasawara-Iwojima Island on the Izu-
Mariana arc, which is located along a convergent margin between Pacific and Philip-
pine-sea plates. Along the margin, the Pacific plate putting on thick oceanic sediments
subducts beneath the Philippine-sea plate, on which accretionary prism (sedimentary
basement and/or metamorphic rocks originated from sedimentary rock) is not well-
developed. Trends of inert gas compositions (He-Ar-N,) indicate that N,/He ratio of
magmatic gas ascending to the Ogasawara-Iwojima Island from deep is nearly 20,
which is considerably lower than the lowest value (170) observed in the Japanese
main-land and is in the same order of the mantle value (10). These characteristics
strongly support the new model proposed by Ohsawa et al. (1997), in which Ny-poor
magmatic gas ascending from mantle along subduction-zone is given N, as contami-
nant from basement rocks containing nitrogen compounds. Variety of N, contents
(N,/He ratios) of magmatic gases in subduction-zones is not resulted from difference
of physical and chemical states of subducting plates, but will be reflection of geochem-
ical heterogeneity of crust.
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Fig. 1 Map showing location of the Ogsawara-lwojima Island (@) and sampling
sites for chemical analyses of fumarolic gases in the island (l1~H9)
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Table 1 Chemical data of fumarolic gases discharged from Ogasawara-lwojima

£1 NERREBOBIARDILENHT—S

) ) ) Temp. CO, S He H, Ar N, CH,

No.| Sampling Location |Sampling Date | , SO,/HyS
(©) (mmol/mol H,0) (mol/mol H,0)

OJ-1| Motoyama (Iwagaoka)-1 Jun. 28,1997 98.7 | <0.01 | 100 0.136 0.00102 758 0.0477 338 0.00617
OlJ-2| Site of North airport Jun. 28,1997 98.7 | <0.01 | 0533 0.0424 [<0.0003 511 0.0691 6.73 <0.005
OIJ-3| Kongo-iwa Jun. 28,1997 98.9 | <0.01 | 427 0.0977 0.00646 315 0.108  9.02 0.00660
OlJ-4| Kitano-hana-jigoku Jun. 29,1997 96.3 | <0.01 | 84.1 1.76 0332 218 0.661 48.0 0.306
OlJ-5| West of Kongo-iwa Jun. 29,1997 98.8 | <0.01 | 393 0.0853 0.00880  2.89 0.0801 806 0.0127
OlJ-6| Megane-iwa Jun. 29,1997 | 984 | <0.01 | 14.9 0.00374| 0.0429 545 0262 1638 0.519

Ol-7| Motoyama (Iwagaoka)-2 Jun. 30,1997 989 | <0.01 | 146 0.181 0.00144 453 0.0526 454 0.00526
OIJ-8| East of US refueling station | Jun. 30, 1997 | 98.7 | <0.01 | 9.24 0.0377 0.0190 304 0389 319 0.0416
O1J-9| Idogahama Jun. 30,1997| 99.1 | <0.01 | 1.67 0.176 0.00181 656 0109 806 0.0135
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Fig. 2 Relative He, Ar and N, contents of fumarolic gases from the Ogasawara-
Iwojima Island. Data of fumarolic gases from Kyushu Island, Japan are also
plotted on the diagram. The solid rhombus indicates magmatic gas of Japan
excluding Central Kyushu interpretated from the estimated value by Kiyosu
(1986) and the solid asterisk shows magmatic gas of Central Kyushu inferred
from Mt. Unzen Fugen-dake collected by Hirabayashi et al. (1993). The small
open circle attaching A represents estimated magmatic gas from the Oga-
sawara-lwojima Island (for the estimation, see in the text). The thick and thin
solid lines show mixing lines between the magmatic gases and air. Magmat-
ic gases in the whole world will be on the broken line. ASW means Air-satu-
rated water.
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