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THE SEA-BOTTOM TOPOGRAPHY AND THE GEOLOGICAL
STRUCTURE AROUND THE KAZAN RETTO
IN SITITO-IOZIMA RIDGE !

Kazuki WATANABE*
Abstract

The detailed topographic and geological surveys have been carried out with Survey Vessel *Takuyo’
and a unmanned automated survey craft 'Manbou’ around the Kazan Retto in 1991~92. About the
geological structure and the history of the volcanic activity at the Kazan Retto, the survey results are
summarized as follows.

(1) Because of the extent of the submarine erosion, the order of the volcanic eruptions around the
Kita-Io Sima is D’the western longrise’, @ Kita-Io Sima, @ Funka-Asane. Because of the records of the
volcanic eruptions and the diastrophism, the growth of the coral reef around the volcanic islands, the
recent activity level about the eruption of the volcanos in the Kazan Retto is high in order of @
Fukutokuoka-no-ba, @ Io Sima, ® Funka-Asane.

(2) After forming the submarine staratovolcano, Io Sima has experienced the large collapse at the
south part of the volcano, the forming a caldera on its top and the aggradation of them. The blank of
the volcanism turned out at 500~800 year B.P. around Io Sima. Recently the western and northwestern
part of the coast is upheaving lively, the sandy beach at 'Ido-ga Hama’ is expanding rapidly. The
average upheaving velocities of cays are 12em/year at Kangoku Iwa, 16cm/year at Kama Iwa, 10cm/year
at Hanare Iwa and 0.5cm/year at Higasi Iwa.

(3) The volcanic activity of Minami-Io Sima has closed, Fukutokuoka-no-ba volcano is active now. For
the short period the magma type has been changed into the alkalic magma type. Volcanic rocks released
from Fukutokuoka-no-ba in 1992 belong in the alkaline rock series. The blank of the volcanism turned
out at 200~450 year B.P. around Minami-Io Sima, then the coral reef grew around its coast.
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Fig.1 The location map of the Kazan Retto.
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Fig.2 The bathymetric chart around the Kazan Retto. The three survey areas are indicated by the
rectangles. The scale of the existent chart is 1/500,000.
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Photo 1  The view photograph of Kita-Io Sima. The view direction is from east.

Photo 2 The view photograph of Io Sima. The view direction is from southwest.

Photo 3 The view photograph of Minami-Io Sima. The view direction is from east.
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Fig.3 The distribution map of the volcanic
upheaving of Io Sima.
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Table 1 The Chemical analyses of the volcanic
rocks released recently

Fukutokuoka-no-ba. (wt%)

from

¥ 1986FEDHEK | 199 2FEDEX
B No. 7-8 7-4 |92111001 92111002
Si0, 57.22  59.36 59. 38 99. 59
Ti0, 0.50 0.53 0.53 0.53
Al;0, 16. 27 16. 88 14.52 14.98
Fe,0, 4.72 4.51 5.60 5.63
in0 0.13 0.14 0.14 0.15
g0 2.63 1.73 3.45 3.31
Ca0 3.91 2.93 4.70 4. 72
Na.0 6.30 6. 17 5.02 5.29
K.0 4.21 4.51 3.94 3.90
P20s 0.20 0.21 0.27 0.29
&t 96. 09 96. 97 97. 55 98. 39
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Fig. 4 The bathymetric chart around the Kita-Io Sima. The scale of the existent éhart is 1/50,000.
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Fig.5 The submarine geological structural chart around the Kita-Io Sima. The scale of the existent

chart is 1/50,000.
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Table 2 A catalog of acoustical stratigraphy. Table 3 A catalog of acoustical stratigraphic
S I divisions and geological age.
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Fig. 7 The bathymetric chart around the Io Sima. The scale of the existent chart is 1/50,000.
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Table 4 The measurements of the height of
cays around Io Sima and the average
volcanic upheaving velocity,
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Fig. 10 The submarine geological structural chart around the Io Sima. The scale of the existent chart

is 1/50,000.
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Fig. 11 The bathymetric chart around the Mimami-Io Sima. The scale of the existent chart is 1/
50,000.
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Fig. 12 The submarine geological structural chart around the Minami-Io Sima. The scale of the

existent chart is 1/50,000.
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Table 5-1 The lithological description of the

volcanic rocks from three volcanic
islands in the Kazan Retto and the
volcanic rocks dredged around them.

(1/2)

Table 5-2 The lithological description of the

volcanic rocks from three volcanic
islands in the Kazan Retto and the
volcanic rocks dredged around them.

(2/2)
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i HE & HEWA, d8Ea, FAVEY GE A '
No. 10 BE R
HFMAEZEGEROT NN Y ERNICE T3 BEL WS AEER
19864F g BHETREEZREALTELL
HAER 5 ARBAR 28180 | HE: A Y5 VE, 74 vEEER, §EA, TEVEY
Fbyy Mg PANTHRERLALFELL B/ Ol | BE: AR
w & WmHE, SRE, FEYSY | UFREEEEROT VA YV ERNICET S
No. 16 A HS5R H"
HEMEEEEROTNVAVERINICE TS / HEA S RAEER
3B |19924 iR BAETHAZIEALEERL
HEOG NI ABBERAETA YA b HAH] H&:F& U8RRE, 25 VaA, 48-E, TBYULY
Mo | s R A EMH | FE: AT
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-]
) EEE AV VABERES i I f i
- o AR TFORKGEL - SRPEE ORI TR Table 7 The Chemical ana yse§ o. the Vo%camc
No. 2 BRNF  MWRT 5 28T, $EF(TAAL L), rocks from three volcanic islands in the
H§E, 784 b Kazan Retto. (wt%)
g 1y =) iR BREskl RS
169 (2) @)) (2) €)) €))]
Table 6 The C age of the fragments of the Si0, 48.49 48.74 58.91 58.59 45.39 45.02
reef coral gathered from the west coast Ti0, 0.76  1.02 0.82 0.74 0.70 0.75
of Minami- To Sima Al.0, 18.72 18.81 17.71 16.54 15.21 19.94
' Fe.0s 2.77 4.67 2.81 5.46 4.34 4.49
R . Fel 8.18 7.14 2.67 1.11 6.60 7.51
B FERIEER ¥n0  0.22 0.33 0.16 0.20 0.18 0.23
Mgl 5.17 4.52 0.88 0.97 10.63 5.56
Ca0 12.47 12.00 3.43 3.44 14.01 13.01
+
A 350+ 804FB. P. Na.0 2,02 2.30 6.01 6.20 1.47 1.87
K0 0.33 0.27 3.94 3.69 0.47 0.63
B 290+ 804EB. P. P,0, 0.05 0.04 0.49 0.37 0.16 0.21
H.0- 0.383 0.34 0.34 2.42 1.04 0.04
H.0* 0.60 0.30 0.30  0.04
Total 100.16 100.21 100.23 100.40 100.50 99.30wt%
(AR (1936), (2)FB(1937), () (1983),

DErEk:

EA(1982)
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Fig. 15 The 3-dimensional image view map of the Minami-Io Sima. The view direction is from south.
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