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Abstract

By using the offshore type submersible platform, “Artificial sea floor” anchored at a depth of
forty meters several experimental studies have been conducted successfully during 1996. The
facility consists of an artificial sea floor that floats at 7 meters below the surface, a machinery
hut that projects above the surface at the center of the structure and a balance weight beneath
the structure. The facility can be surfaced easily by using a water discharging pump in the
water tank which is located at the center of it.

To find out the behavioral character and the gathering factor of fishes around the artificial
sea floor, investigations were carried out during the daytime and nighttime by direct
observation and by echosounder. Around the testing reefs and artificial sea floor, six kinds of
fishes were found by diving observation and the dominants were Scomber japonicus, Sebastes
thompsoni and Oplegnathus fascitus. As Scomber japonicus was distributed around the
artificial sea floor in dense small school, they were not seen elsewhere in the survey area. The
artificial sea floor was concluded to act as a schooling ground for Scomber japonicus in the
daytime. Sebastes thompsoni and Oplegnathus fascitus were close to the testing reefs(within
10m) in the daytime, and were thought to settle on the testing reefs at nighttime.

To exanine the distribution of fishes around the artificial sea floor, an acoustic survey over a
1% 1km area, 0—50m in depth during the all day. Around the artificial sea floor many thin
scattering fish echo(TS —54.5~ —51.5dB) and dense fish echo(TS —41~ —38dB) were mainly
distributed. Many scattering fish echoes, which were thought to be a mixture of small squid,
pelegic crustacea and others, were distributed over the whole survey area. A dense fish school
stayed beneath the artificial sea floor for a short duration. These phenomena were concluded
to show an attraction and detention function of the artificial sea floor
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Fig. 1. Artificial sea floor of floating and sub-
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the 7m layer below the sea surface, and can
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Fig. 2. Location of the artificial sea floor.
Numerals indicate water depth in meter.

Table 1. Survey time and sea conditions
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Fig. 3. Type of survey method. A, low light level
television; B, current and temperature
meter; C, vertical temperature and salinity
meter; D, diving observation and E,
echosounder system.

Date Survey time Water teamp. : Current at 13m Solar radiation
at 13m(" C) Direc. Velo.(cm/sec) (Wim?)
Jul. 30 Sunrise 04h 30m 16.1 307 19.4 7
Daytime 12k 10m 15.2 297 114 274
Sunset 18k 30m 154 196 3.9 2
Nighttime 0h 20m 15.2 302 5.8 0
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Fig. 6. Observation records of vertical water
temperature and salinity measured at the
artificial sea floor.

Table 2. Aggregation fishes around artificial sea
floor and test reefs

Appearance species |Appearance position| Behavior types
Trachurus japonicus | Artificial seafloor | Active swimming

Scomber japonicus ” Active swimming
Hexagrammos otakii " Intake activity
Sebastes thompsoni Test reefs Slow swimming
Oplegnathus fasciatus " Slow swimming
Epinephelus akaara #” Intake activity
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Table 3. Characteristic of echo traces around survey area

Time Area Characteristic of echo traces Target strength(dB)
25~40m depth layer Thin scattering echo over the whole survey area —54.5 ~ —51.5
Day Mid-layer Dense fish echo —41 ~ —38
Around artificial seafloor Large fish echo —30.5 ~ —29
Night 10~25m depth layer Dense fish echo over the whole survey area —41 ~ —38
25~40m depth layer Thin scattering echo over the whole survey area —54.5 ~ —51.5
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