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Study on Rifting and Spreading in the Northern Mariana Trough :
Preliminary Report of Dive 142 of Submersible *Shinlai 6500"

Toshitsugu YAMAZAKI®" Makoto YUASA™

The northern Mariana Trough is ore of best places in the world for studying
process of the lormation of backarc basin, because it develaps southward from
incipient rifting {(24°N¥) to mature seafloor-spreading C(18°M}. For this goal,
it 18 important to understand where and how the transition frem rifting to
seafloor-spreading occurs. There iz a controversy about the nature of the
crust in the Mariana Trough between 20° and 22°N ; aceanic erustof seafloor-
spreading origin vs. rifted island-are crust. The major objective of the dive
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142 of submersible “Shinkai 500" is to collect rocks which constitute the
bagsement of the trough and know the origin of the crust. The dive was carried
cut along a fault scarp of an graben at about 21°N. The graben has an
asymmetric eross-section, and is anomalouely deep, deeper than 5,300m, for
young backarc basin. A dolerite, basalt, and dacite were obtained from the
cliff. The dolerite would be an constituent of the bagement of the trough, and
we expect to be able to know the origin of the crust by chemical analyses
being now in progress. The dacite may be a talus brought by collapse of the
eliff, and is highly weathered. But this rock iz notable because it contains
many small hasaltic xenolith, suggesting bi-modal volcanism. This would
imply that the floor of the trough around 21°N is ocoupied by large amount
of fragments of rifted island-arc crust even if seafloor-spreading has started

there.
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Fig.1 Simplified topography and tectonic setting of the northern Mariana Trough from 20° to 24"N.
Contours are at 500m intervals. Shaded areas are deeper than 4,000m. Bold numbers on the
contours are depths {%1,000m). Double lines north of 22°M indicate the rift axis where crustal
extension is concenlrated. Bold dash lines are the position of spreading centers inferved from
magnetic lingations and geological structure {Yamazaki et al., 1993). A double circle is the
location of dive # 142 of submersible “Shinkai 6500, ane a line crossing it is the position of the
geismic profile shown in Fig, 2.
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Fig. 2 A single-channel seismic reflection profile across study area of dive § 142 of "Shinkai 65007,
An arrow indicates the study area. The position of this line is indicated in Fig. 1.
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Fig.3 GSimplified topography arcund the diving area based on bathymetry using a multi-narrow-beam
echo-sounder installed in mother-ship "Yokosuka". Contours are at 250m intervals. Bold
numbers attached to the confours are depths (X1.000m). An arrow indicates the diving area,
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