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Marine geological survey in the Kikai caldera with special references to
the ocenrmvence of giant pumices, the detailed survey on
topography and the measurement of sea water temperature

Ko-ichi Nakamura ' | Keiichi Sakaguchi ®' and Toshio Nagai *2

The Kikai caldera is one of the gigantic submarine calderas located to the
south of Kyushu. Only small parts of the caldera rim and central cones
crop out above sea level. Seismic and topographic profiling was conducted
by the Hydrographic Department and the Geological Survey of Japan for
many transects in the area, A detailed topographic map on the scale of
1:50,000 was published by the Hydrographic Department. Compiled survey
tracks on the map reveal that it is not enough to show the volcanological
features even though the map is based on the densest surveys. Deep towed
TV camera and side-scan sonar site surveys were also carried out by the Japan
Marine Science and Technology Center as site survey for the diving missions
of the submersible “Shinkai 2000,

The deep towed TV camera survey and three diving missions discovered
the wide-spread occurence of “giant pumices™ in and out of the caldera. The
diameter of the giant pumices ranges from a few to a dozen meters. Giant
pumices have sharp polygonal forms and quenched palygonal cracks on their
surface with many open or closed joints perpendicular to the quenched
surface. The other surfaces of polygons do not show the quenched polygonal
cracks. The distribution and the features of the giant pumices suggest that
they were formed during the postcaldera submarine eruptions. The
oceurrence of such giant pumices was observed during the submarine erup-
tion from 1934 1o 1935 that finaly formed the new Shin-IGjima Island.

A small outerop less than a few meters high was found at the northwest
corer of the caldera rim. It is believed to be composed of stratified fine to
coarse wif. But almost all of the seabed was covered with many giant
pumices and fine ashy sediments even at the steep cliffs of the caldera walls.

The apparent densities of five pumice samples from three sites, which are
believed to be small fragments of giant pumices, range from 0.52 to 0.76.
Major-element compositions of these samples are almost identical and the
samples have the most mafic composition among the post-caldera silicic
rocks. Their chemical composition is not the same as the rhyolitic lava of
Shin-lojima Island which erupted in 1935,

The sea water lemperature measurement was carried out using four
devices at the bow of the submersible. No hydrothemmal activity was detect-
ed during the three dives,
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An example of temperature measurement during Dive 156. Approximately 1
minute time lag is caused by the miss-set of the CTD clock.
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The dive tracks of Dives156 and 158,
Ph3 -1 and Ph3-3 ' photo points.
85031801~3 : sampling points.
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The dive track of Divel57.
Fh 3~ 2 Phd : photo points.
85031801, 2 - sampling points.

L pam

blocks of fully inflated pumice range from 0.3
to more than 6 m across. Many blocks are co-
lumnar-jointed in a crudely radial pattern and
have vaguely botryoidal margins. The ashy ma-
trix is finely laminated and the laminae are de-
formed around the pumice blocks. The distribu-
tion of particle sizes is bimodal ; pumice lapilli
of intermediate size are rare. The unique charac-
ter of this deposit made it an important strat-
igraphic marker bed within the lake bed sequence.
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Apparent densities of pumices. N and S show the measuer-
ers. N ' Makamura, 5 . Sakaguchi.
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F3 N L S Rk kS,

NET

o> 5 AT 3 dlis

(1982) iz, HEE SO ST (1986) Kk 5,
Major-element analyses of collected samples,compared with other post-caldera rhyolites. Analyses of [odake lava
and Shin-15jima lava are refered to Ono el al.{1982) and that of Asase lava is refered to Ujike el al. (1986} .

i
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BN L0 oD 4 Wi /NP1
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BS03 BSOS 8803 8503 8503 @503 8503 BS03  BSO3 IoJImE  ayo1es TMIAS
1802 1802 1902 1903=1 1903-2 1903-3  1903-3  1903-3  1903-3 IHT45-24 =1 =13
a b corael corel middle margin
ChemEsal composition withour water
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["_._!{I-5 0.15 0.15 0.15% 0.4 0,15 .15 .15 a.15 0. 14
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Ié irzﬂf:‘.g.loss) (.59 0,56 .40 0.6l 0.52 0,38 0. 56 0.38 0.55
ﬂ Reegleoulated to Tobsl=100%
5 S:I.‘II2 6%.01 69, 36 69,42 69,40 69,27 69,39 b%.06 69,19 69,454 T1.57 71.19 71.03
=y Tio, 0.64 0,63 0.65 0.65 0.65 0.65 0.56 .65 .64 0.61 0,60 0.51
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& Cad 3.76 3.59 1,56 1.54 1,58 1.53 364 3,56 1.54 2.76 2.88 *.59
E:; Hﬂz'ﬂ 4.11 4013 4,08 .12 4 &, 10 4.09 4,16 4.13 4.25 %38 4,33
J;;' HE'I.'I 1.13% 217 2.18 .16 2.14 210 .16 .18 2.17 246 2.41 .37
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B 1 EAEAETI IS S 2 h iR E R BT,
Temperature measurement devices are epuipped at the bow of
"Shinkai 2000".

HE 2, RN R,

3.
4,

72 o b=l g S CTD. MEko H s — omilickdi, &iE (F,
BRI (EAM) Ok Hhibh b,

=5, BEEREITEA LS athROEholas FaEifcERT 5, FRE
BEDS 10CRIBEO B D 5 ~ v —HOEIICAED i TH L,

WEEE, 77 AR Y, A SEOMMIOAT LA aA F RO LT A,
A— 7 iR, To v a b — AN i s T A,

Details the temperature measurement devices.

L.
2.

CTD, tied on the manipulator.

“Thermolabele” on slices of iron plates. Color of each element (small white disk)
changes irreversibly at a specific temperature,

Liguid erystal thermometer in front of the camera window.

Oven thermometer, screwed on the tip of the manipulator.
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Giant pumice DEEK, 1 - I 0P SEES, 612, 4 OHEHSIRE2ILRLTH 2,

1

Z

3.
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AT ZEREO A T 5 BEEE L G 156 #AD . iELL T A/ h S HER BRI Lo
FiiE{, zhoidh ey see Eih ool RS S Lhit,

AT SEBHOA AT ZE CGB 15T #80). Bl-TEMDE IR v ERO&REEF2H,
HRlOEEEGECE - TR LS UERLEEE

AT S EREO A TS (55 158 B8,

ek () FrHds (E3ELAEAE)

Examples of "giant pumice”. The points of each photos are shown in Figs. Z,5 and 6.

1.

vl

On the slope of the southern caldera wall(Dive 156 ). Smaller fragments probably be
derived from caldela wall rocks.

On the caldera floor near the western caldera rim( DiveldT). Left side surface of the

block iz bread crust like, but right side surface is rather smooth like a joint surface.
On the caldera floor near the southern ealdera rim{Dive 158).

In the central cone area (site survey in 1984).
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Bl 4 HAFSERRTRONAANFFEOBELIELDNIERE (1) 0
i (157 Divede RERBREENEY o, & EEICHEBEOERNNES,
ldAFLAB RS, 2REBAD»SORE,
& small outerop composed of stratified taff{(7)(Dive 157). It is
probably a part of the caldera rim. Uppermost part is somewhat
coarse-grained. Photo 1 was taken by the fixed camera at the bow. -
Photo £ was taken by the observer in the submersible.

ERS5 [DEEMEEHBELM (85031903-3), ERl0EO R VEIC T HER
DENE & Efd S BEI(P U EEEMS S, ERHETT margin &
MEA LSS, GROROMGE S core EMFAESTH S, Ar—n
M L MBRREAEFNN 0nTEH 2,
A pumice lump(85031903 — 3) which has a quenched surface(left side)
and joints perpendicular to the quenched surface. We call the left side
part of this sample “margin” and the right side part “core”. Each red
or yellow portion of the seale shows 10en.
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