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Observation of sedimentsin the Mariana Trough

— Report —
Observation of sedimentsin a back-arc basin spreading center of the Mariana
Trough using a subbottom profiler installed on the Shinkai 6500

Yuki Koike!'*, Toshiya Fujiwarg?, Susumu Uming®, Miho Asada!, Satoshi Okada®

Both pillow and sheet lava flows are distributed in the Mariana Trough back-arc basin axis at 17°N. These flows suggest
different eruption rates, and they may indicate age variation in the lava. In this report we present observationa results of sedi-
ments using a subbottom profiler (SBP) installed on the Shinkai 6500 during the YK08-08 Legl cruise. Observetions from
three dives (#1088 and #1089 on the western dope, #1090 on the eastern dope) with the SBP with visua observetions and cam-
era photos taken by the Shinkai 6500 were conducted to observe sediment on the lava flows. We estimate that the lava flow is
new in dive #1088 because the SBP and visual observation cannot find sediment cover. In dive #1089 the sedimentary layer can
be observed distinctly; moreover we can find a reflection within the sedimentary layer pardld to the basement. In dive #1090
we can find sediment cover by visual observation, but cannot determine sediment thickness by SBP observetion. We consider
the sediment coating in the dive #1090 survey areato be thinner than that in dive #1089. Therefore, it is possible to consider that
these lavaflowsformed in the order #1089, #1090, and #1088.
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Fig. 1 Bathymetry acquired on this cruise around 144°E, 17°N.

The inset shows the Mariana Trough. The black square in the inset indicates the study area. The bathymetry data are grid-
ded at 0.05-minute intervals. The black square on the map shows the dive survey area. The red dotted line indicates the

gpproximate location of the spreading axis.
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Observation of sedimentsin the Mariana Trough
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Table. 1. Specifications of SBP (Strata Box) installed on the Shinkai 6500.
Referenced from Kumagai (2005).

#1 [TLADW6500] I235#K L 72SBP (SrataBox) DAy 7 BEE
Kumagai 2005% 5|

Recording Depth
5, 10, 20, 40, 80,150m
Range
Resolution Bem
Penetration 40m

Depth Accuracy 0.5%
Operation height 25m
Sending rate Max 10Hz
Date File Output ODEC format
Frequency Output  10kHz
Transmit Output

300W (Pulsed)
Power
Input Power 12V DC, Nominal power 8W

(Kumagai 2005)
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Fig. 2 Schematic figure of the SBP ingtalled on the Shinkai 6500.
A transducer was mounted on a frame under the manipulators, and a transducer cable was connected to a payload branch box. In
the cockpit, the StrataBox was connected to aterminal board, a battery, and a note book PC.
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Fig. 3 Example of SBP data
The full range of the vertica axisis 10 m, tick marks represent 0.5 m. The full range of the horizonta axis indicates time of approxi-
mately one minute. Timeisindicated in UTC, thus 10 hours can be added to trandate to Guam time. Asindicated by the blue dashed
line, it isimpossible to find reflections from geological structures at a depth of less than 2 m. A one-meter-thick sedimentary layer is
found at this site.
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Fig. 4 Bathymetry gridded at 50 m intervals and three dive tracks on the YK08-08 Leg 1 cruise
Theblue, red, and yellow lines show dive tracks, and starsindicate landing and leaving points. Black dotted lines delineate the median valley.
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144°48'
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Fig. 5 Each divetrack and observation point.
Red numbers indicate observation points of the subbottom profiler's data and time (Guam time) of the seafloor photos. Black circles
and yellow triangles indicate rock and sediment sampling points respectively.
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11:51 12:08 12:21

Fig. 6a SBP raw data and outside camera photos on dive #1088
The numbersindicate time. Thetimes of the outside camera photos and the SBP data correspond to each other.

6a Divetl088D ZIFH DSBPH: 7 — ¥ Lfiibh x 5 HE
B3 r— o2 RLTBY, HAMMIA X SBEESBPF—7 (Fg3zR) ZZNZREARADOF— 7 1B LTV 5.
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Fig. 6b Zoom figure at 12:53 on dive #1088.
We can find the basement at the seafloor both by visual observation and
observation of SBP data, but the SBP data is not clear. Thisis caused by
reflection scattering due to the influence of seafloor topography covered
with the brecciated lavaflow seen in the photo.
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Fig. 6c Zoom figureat 11:51 on dive #1088.
Although the seafloor is not clear in this photo, the morphology is exposed
pillow lavas. SBP datais scattered and diffracted by the rough seefloor.

[X 6c  Divettl088M 1115515 H fi KX
WK ORRT- D35 O I IR EECTH 5. SBPT— 7 IZHLEL L,
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12:16 12:32 12351 13:12

Fig. 7a SBP raw data and outside camera photos on dive #1089.
The numbersindicate time. The times of the outside camera photos and the SBP data correspond to each other.

[X 7a  Dive#1089D %A DSBPA: 7 — 7 L fiibh X S HE
BRIETF—5ORHZRLTEY, HAKMWMIA 2 SEEESBPF—% (Fg3Zi) 3 ZNENHBZOT7F— 7 123HE LT 5.
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Fig. 7b Zoom figure at 13:56 on dive #1089.
We can see a heavily sedimented seafloor in the photo. The SBP dataindi-
cate a sedimentary layer of 1 m in thickness. The basement beneath the
sedimentary layer has complex topography, seemings to consist of pillow-
likelavas.

X 7b  Dive#l0897 135655 Hh sl KX
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Fig. 7c Zoom figure at 12:32 on dive #1089.
The sedimentation is obvious both in the photo and in the SBP data. The
sedimentary layer has a double-layered structure. The sediment thickness
of thelayeris2m.
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12:00 12:30 12:33 12:47

14:48 15:02 15:13 15:26

Fig. 8a SBP raw data and outside camera photos on dive #1090.
The numbersindicate time. Thetimes of the outside camera photos and the SBP data correspond to each other.
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Table. 2. Observation of sediment using SBP data and photos on each dive.
This chart indicates existence or nonexistence of sediment from observation of SBP dataand visual observations. If the sedimentary layer thick-
ness can be estimated, the valueis shown. Symbolsindicate: O:sediment found 4 sediment found but unclear X : sediment not found

£2 KM OSBPE BRI X 5 FIFHRR Y O I
SBPEMVEE CEIE TX LR OB 2R, SBPF— % 7 SHREIE 2 32 TX 5438l 2R3
O HEETE % AT HhIPICHRMSMRTE S X HEATELRY

1)}#1088 2) #1089 3) #1090
Time(hh:mm) | SBP(m) Photo Time(hh:mm) | SBP(m) Photo Time(hh:mm) | SBP(m) | Photo

11:51 X X 12:16 X A 12:00 X A
12:08 X A 12:32 2 (0] 12:30 X A
12:21 X A 12:57 X A 12:33 X (e]
12:53 X X 13:12 05 (¢] 12:47 X A
13:38 X X 13:56 1 (e] 13:15 X A
14:07 X X 14:07 1 (e] 13:34 X A
14:47 X X 14:27 1 (0] 14:17 X A
15:06 X A 14:34 05 (0] 14:23 X A
15:28 e X 14:57 A [¢] 14:48 4 A
15:16 X X 15:02 X A

15:35 05 [e] 15:13 X (e]

15:26 X A

;m‘ﬁs“.;‘;. Puaw

Fig. 8c Zoom figure at 12:33 on dive #1090.
The seafloor seems to be covered with thick sediment in the photo, but the
thickness of the sedimentary layer is unclear in the SBP data Its thickness
is probably too thin to be identified.

Fig. 8b Zoom figure at 15:02 on dive #1090.
Although the seafloor is not clear in this photo, the morphology is exposed 8c  Divet10900 120533551 i i KX
pillow lavas. SBP data are scattered and diffracted by the rough sesfloor. BETIIHRY 2 Bk TE 575, SBPF— % 0 S HERE 2 @k §
AHZLIITELho7

[XI8b  Divettl0907 1510255 1 g A X
SBP7 — & HSHEL L, MKEIDAWIRETH 5. HRE LT
Rroiz.
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Fig. 9 Sedimentary layer distribution on each dive
Red circle: Sedimentary layer cannot be found; yellow circle: sedimentary layer cannot be determined from SBP data, but can be found in photos;
green circle: sedimentary layer thicknessis about 0.5m; blue circle: sedimentary layer thicknessis more than 1m; red stars: landing and leaving points.
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