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GEOLOGIC DEVELOPMENT OF DAITO RIDGE

Yo Iwabuchi*, Manao Nagano** and Tadahiko katsura*

Abstract

In 1983 and 1984, narrow multi~beam bathymetric, seismic reflection, gravity and a magnetic
surveys of Daito Ridge, Oki-Daito Ridge and adjacent areas were conducted by the Hydrographic
Department, MSA Japan with its survey vessel “Takuyo”. The area surveyed lies north-west of
the Philippine Sea, and includes three islands:Kita-Daito Zina, Minami-Daito Zima and Oki Daito
Zima. In the survey the spacing of the north-south inclinig tracks were 5 to 10 nautical miles.
Figure 3 and 4 show the results of the topographic and geological survey. The ridges and basins,
extending E-W to SE-NW lie alternately in the surveyed area. From north to south, they are
Kita-Daito Basin, Daito Ridge, Minami-Daito Basin and Oki-Daito Ridge.

The topographic trend of Daito Ridge is ESE on its western half, whereas the eastern half of
the ridge extends ENE. The northern slope of the ridge shows horst and graben structures, pro-
bably formed in the Eocene. The southern flank of the ridge slopes down to Minami-Daito Basin
with a relatively simple and steep gradient. Dredge hauls were attempted to obtain samples from
outcrops of the ridge, but only manganese nodules were retrievd, Previous investigations of Daito
Ridge have described green schists, serpentinites, andesites and other rocks.

The Minami-Daito Basin contains a sediment-filled flat bottom and a group of seamounts. The
seamount group discovered by the survey was tentatively named “the Tyozyu Seamount Group”.
The basin is characterized by its negative free—air gravity anomaly of less than-50 mgal and
geological structures with a northward inclination. The negative gravity anomaly of Minami-Daito
Basin, probably due to its thick crust, shows remarkable contrast to the slightly positive free-air
gravity anomaly of Kita-Daito Basin, where the sediment thickness and water depth are roughly
the same as that of the Minami-Daito Basin. The seismic reflection profiles indicate that
Minami-Daito Basin has been pluging to the north since the Eocene. while the Tyozyu Seamount

Group was formed before the Eocene.

* KB %A= Continental Shelf Surveys Office
* x  InE##EHR Coastal Surveys and Cartography Division
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The features described above suggest that Daito Ridge may be a paleoisland arc, Kita-Daito

Basin may be a marginal sea and Minami-Daito Basin may be a fore-arc basin.
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Western Philippine Basin °

Figure 1 Northern Philippine Sea.
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Figure 2 Tracks of continental shelf survey around Daito Ridge
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Table 1 New sea mounts “Tydzyu-Kaizan Group”
at Minami-daito-basin.

Name Lat. Lon, Depth

#F b 24°44!8  133°2100 888m
Kizyu-Kaizan
_—

B OB B oy 24°30'3 133°34!5 2200m
Kanreki-Kaizan

w & ol 24°30!0 133°35!7 1180m
Koki-Kaizan

BoF 1L 24°407 134°48'9 3600m
Hakuzyu-Kaizan

X F M IL 24°3009  134°19'2 88m
Beizyu-Kaizan
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Figure 3 Bathymetric chart around Daito Ridge



Figure 4 Geological map of Daito Ridge
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Figure 5 Profiles of Daito ridges
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Figure 6 Seismic Frofiles along The direction

of South to North
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Table 2 Results of Dredging

St. No. Date Lat. Lon. Depth(m)  Sampler Sample

5801D01  Nov.10!83 24°36!7 132°02'6 3330 Chain bag  Calcareous ooz, fora-

miniferal sand

5801D02  Nov.10!83 25°32!0 132°04!6 . 2300 " Purmice. Scoria.
Mudstone
5802D01  Jan.24!84 25°23!8 132°58!1 1310 " Mn-nodules

(core:Calcareous Mud
stone)
59DTC01 Apr.24!84  25°48!6 130°42!7 4590  Piston corer Brown mud.
59DTC02 Apr.17!84 25°08:0 133°54:0 5280 " Brown mud
59DTC03  Apr.16!84 25°59! 4 133°53!3 5430 " Brown mud
59DTD01  Apr.24!84 26°10:6 130°54!8 1690 Chain bag  Mn-nodules, Scoria

(Core:Calcaleous tuff)

59DTD02 Apr.22!84 24°16!6 132°02!1 1780 " Purmice. Lappili, fora-
minifera sand

59DTD03 Apr.18'84  25°27!8 133°43!2 1260 " Mn-nodules

59DTD04 Apr.18'84 24°441  133°39!3 1260 " Mudstone, Andesite,
Basalt

Purmice, Scoria.

59DTD05 Apr.17' 84 24°31.0 134°19:0 113 " Coral reef limestone
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