XVI1. STD OBSERVATION IN GH77-1 CRUISE

Shuji Maruyama and Yasumasa Kinoshita

Introduction

Sea-water environment is one of the important basic data in considering the history
of geologic development, genesis and exploitation of manganese nodule deposits. For
this reason, a preliminary observation by STD graphic recorder was carried out in this
cruise as the preparation for the future full-scaled studies. Some results of them are
reported here.

Instrumentation and observation method

The instrument used was the Model 9060 Graphic Self-contained Salinity/ Temperature/
Depth Recorder of the Plessey Environmental Systems, U.S.A. This can automatically
and continuously record the salinity, temperature and water depth on a graph. during its
down and up travel in the water.

In practice, the instrument was hung with a deviced attachment at the wire rope
about 20 m above a larger type Okean grab sampler at the end, and the measurement
was done simultaneously with the bottom sampling, without any difficulties (Fig. XVI-1).

Fig. XVI-1 Model 9060 Graphic STD Recorder hung on the wire rope.
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Stations

25 main sampling stations in the present survey area (7°-11°N, 175°-179°W) were
arranged at each crossing of main latitude and longitude lines spaced with 1° span.
Among them STD measurements were made at five stations (St. 706-St. 710) along the
longitude 178 °W.

Results

An example of the obtained record is shown in Fig. XVI-2. As seen in the figure,
though there are sometimes unstabilities in record as the abrupt step like changes on the
lines, these were read by making correction. The reading was done in every 50 m interval
at the depth from surface to 400 m, in every 100 m interval at 400-1,000 m, in every
250 m interval at 1.000-2,000 m and in every 500 m interval below than 2,000 m.

From the reading data of water depth, temperature and salinity, AD and density in
situ to estimate the current direction and velocity as the essential purpose of the present
study were calculated, following the manual of STD observation by the Hydrographic
Department (Table XVI-1).

Characteristic point is that the values of water depth by the STD record are always
smaller than that by PDR record, being 0.7-2.09%, more in the range of 5,000-6,000 m
depth.

From the above calculated data, distribution patterns of temperature (Fig. XVI-3),
salinity (Fig. XVI-4) and current direction of water (Fig. XVI1-5) were depicted on the
profile along the 178°W longitudinal line. Among them the current direction was
tentatively estimated as gross current direction of water mass by deducing from differ-
ences in the relative values of the density in situ between the upper and lower depth
parts defined each as the same depth at two observational stations. The characteristic
points of the three profiles are summarized as follows:

Temperature distribution

Temperature of this area is about 26 "C at the surface, which decreases abruptly around
100 m depth down to 15°C at around 200 m depth (thermocline), and becomes about
8°C at the depth of 400-500 m. Below the depth of 1,500 m, the temperature grades
down with very slight changes, from about 3°C to 1.4-1.5°C at the depth of 5,000 m.
But it again rises very slightly further below 5,000 m. Differing from the general tendency,
the temperature along the vertical column of St. 708 shows slightly higher values than
those of other stations.

Salinity distribution

Salinity of the survey area ranges from 33.76% to 34.45%. There are recognized two
layers higher than 34%, both at the depths of 50-200 m and 200-350 m. The former
corresponds to the lower half part of the thermocline in the northern area and upper
half part of it in the southern area. The latter layer of higher salinity exists only in the
southern area (St. 706 and St. 707), and thins out northward. Between these two layers,
except around St. 707, a water mass of lower salinity of the level of 33.8% (with thickness
of about 100 m) is intercalated, forming a sort of halocline zone.

Below the depth of 1,000 m, there is recognized a relatively higher salinity part at
St. 708 (2.000-3.000 m), and relatively lower salinity parts at St. 707 (1,000-2,000 m),
St. 710 (2,000-3,000 m), and Sts. 709 and 707 (4,500-5,500 m). The higher salinity part
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Fig. XVI-2 A graph record of STD observation.
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Fig. XVI-3 Temperature (in °C) distribution along 178°W profile.
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Fig. XVI-4 Salinity (in %o) distribution along 178 °W profile.
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Fig. XVI-5 Tentatively estimated current direction of water along 178 °W profile.
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at St. 708 corresponds to the higher temperature mass above mentioned.
Density in situ

The profile of the density in situ (Fig. XVI-4) shows that most surface currents flow
westward, and most water in depth flows eastward, though there are some ones flowing
westward, such as higher salinity part below the depth of 2,500 m at St. 708, lower
salinity parts around the depth of 1,700 m at St. 702 and around 4,700 m at St. 709, and
then water mass near 1,000-2,000 m depth at St. 710.

In conclusion, though we succeeded in trying to get the STD record data for under-
standing sea-water environment, these data are very limited in quality and quantity,
and further investigation will be necessary for that purposes, on the basis of the present
results including the increase in the number of stations in future survey.
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