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IX. OCEANOGRAPHIC AND ENVIRONMENTAL ASPECTS
OFF TOKAI REGION

Ken lkehara, Hajime Katayama, Yoshiki Saito, Osamu Ishizuka,
Masatoshi Komiya, Izuru Kogame® and Toru Nakasone**

Introduction

Bottom sediments have recorded the long-term, averaged history of deposition and
erosion, and of dispersal pattern of materials. Those are difficult to detect by usual
oceanographic measurements, because sediments are final state of transported
materials (Hoshino. 1958; Ikehara, 1993). As materials derived from rivers have been
transported depending on water circulation, it is possible to infer the water circulation
pattern of an area from sedimentological data. Therefore, sediment analysis is an
important tool to clarify transport of materials and water circulation pattern, in
particular, in an area where current measurement data are very limited (Ikehara, 1992).
To clarify more precise relationship between sedimentation and oceanographic
conditions, basic information on both sediments and oceanographic data are needed.

To understand the oceanographic background of sedimentation off Tokai region,
several kinds of measurements were carried out (Table IX-1). Here, we would like to
show some results of these measurements.

Methods

Temperature and electric conductivity of surface and bottom (1.5 m above the sea
bottom) water was measured by using a thermometer and digital conductivity meter
(Central Kagaku UC-36) at the same time of sediment sampling by a grab sampler. To
understand the relationship between salinity and conductivity, salinity was measured
by digital salinometer (Tsurumiseiki E-202). Temperature profiling by bathyther-
mograph was carried out for the station of water depth shallower than 2000 m.
Temperature, pH and oxidation-reduction potential (ORP) of surface sediments have
also been measured at all stations of sediment sampling by a thermometer and digital
pH/ORP meter (Shibata POT-200M) with a pH/ORP electrode. Dissolved oxygen
concentration (DO) was measured by a digital DO meter (Toa Kagaku DO-14P).

Bottom water turbidity was estimated from sea bottom photography. Judging from
degree of recognition of sea floor, we classified turbidity into 4 degrees. That is,
Turbidity 0: no suspended particle or very clear bottom photograph, Turbidity 1: a few
suspended particles but recognizable sea bottom, Turbidity 2: many suspended
particles and sea bottom hard to recognize, and Turbidity 3: many suspended particles
and unrecognizable sea bottom. Also from sea bottom photography, distribution of
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Fig. [X-1 Spatial distribution of surface water temperature ( °C ).

benthic organisms was described.

Temperature and conductivity of surface water

Temperature of surface water is 14-20°C, and lower at the coastal area than
offshore area (Fig. IX-1). Electric conductivity is 48.5-51.0 mS/cm. and lower at the
coastal water (Fig. [X-2). Because of clear positive relation between electric conduct-
ivity and salinity (Fig. IX-3), lower electric conductivity indicates fresh water input
from large rivers such as Abe-gawa. Oi-gawa, Tenryu-gawa Rivers. Electric
conductivity of surface water at the coastal water corresponds to salinity of 32-33 per
mil (Fig. IX-3).

In the Suruga Bay. electric conductivity of surface water in the western and northern
area is lower than that in the eastern area (Fig. IX-2). Large rivers. Abe-gawa, Oi-
gawa, Fuji-gawa and Kano-gawa Rivers exit in the western and northern side, but no
large rivers in the eastern side. Spatial difference in fresh water input to the Bay makes
the difference of coastal water development between the western-northern area and the
eastern area. The coastal water development might have a role in influencing to water
circulation in the Bay. and further to dispersal patterns of terrigenous fine-grained
materials (lkehara et al, 1996). Further studies coupled with bottom sediment analysis
is necessary. however.
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Fig. IX-2 Spatial distribution of surface water electric conductivity (mS/cm).

Temperature and ORP of surface sediments

Surface sediment temperature ranges from 3°C to 15°C, and decreases with
increasing water depth (Fig. I1X-4). ORP shows positive value. which indicates
oxidized bottom condition, except in the Suruga Bay and the northwestern part of
Sagami Bay (Fig. IX-5). In general, the values are lower at the muddy bottom than
sandy bottom, but they show higher values where semiconsolidated mud or basement
rocks occur below thin surface sediment cover. Negative values were found in the
Suruga Bay. the northwestern part of Sagami Bay and the Tenryu Submarine Canyon.
Especially in the northern part of Suruga Bay, Suruga Trough and Senoumi Basin. the
values were lower than -100 mV indicating reductional bottom environments. These
low values might be resulted from higher supply of terrigenous organic materials and
of marine organic materials produced in the surface water. Occurrence of diatomace-
ous ooze in sediment samples of the Suruga Trough suggests high primary productivity
related to spring bloom which might be origin of the reductional bottom environ-
ments.

Bottom water turbidity
Sea bottom photographs suggested the occurrence of large amount of suspended
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Fig. IX-3 Relationship between electric conductivity and salinity.

materials in the bottom water at the northern Sagami Bay, W-NW of Kozu-shima
Island, outer shelf off Atsumi Peninsula, and Suruga Bay (Fig. IX-6). Particulate
matters are large in the Sagami and Suruga Bay and W-NW of Kozushima Island.
High primary productivity in surface water (spring bloom) produced much detritus in
April and May. Diatomaceous ooze. products of the spring bloom, was found in the
surface sediments. Therefore, most probable origin of high turbidity is thought to be
high primary productivity of the surface water. On the other hand, high turbidity on
the outer shelf off Atsumi Peninsula might be another reason, because the high
turbidity was found in summer (August), when primary productivity was not high.
Large waves, generated by southern tropical low, occurred at the summer survey.
Therefore, there is a possibility that waves or wave-induced bottom currents agitated
the bottom.

Benthic organisms

Some benthos were found in sea bottom photographs (Fig. IX-7). Most popular
benthos is brittle stars, a detrital feeder. They occurred in the slopes and basins. Sea
urchin was found at the northern Sagami Bay, the northern Suruga Bay and off
Atsumi Peninsula.
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Fig. IX-5 Spatial distribution of ORP.
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Fig. IX-7 Spatial distribution of benthic organisms and bottom features.
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