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Distribution of Fish Schools in the Bungo Suido (Channel) Determined

by Acoustic Surveys.

Fujio HANAOKA

The Bungo Suido is one of the two major channels connecting the Seto Inland Sea to the
Pacific Ocean. It comprises migratory and drifting routes of commercially important ﬁshes,
and their eggs, larvae and juveniles. In order to understand the behavior of fish schools,
acoustic surveys were conducted employing four research vessels equiped with echo soﬁnders
for commercial fishing operation in March 1972. The four vessels cruised along eight lines
set so as to cover the channel.

The echo sounders recorded dense accumlation of fish schools in boundary areas between
the inland sea water and the offshore water identified as such by the salinity of or below
34.5% at 30m depth layer in the month when the southward movement of inland sea water
prevailed. The vertical profiles of acoustic record showed that the fish avoided the inflowing
offshore water of relatively high temperature above 18'C. Shape of the records indicates that
anchovy, Engralulis japonica (HouTTUYN), and trigger fish, Navodon modestus (GUNTHER),
represented major components of the fish schools discovered therein.

Similar acoustic surveys were repeated in the same area in September 1972, when the
southward flows were weakend the immigrant fishes from the open sea aggregated therein.
At this occasion, the vessels covered five blocks instead of lines. The fish were found densely
distributed in the inland sea water and in the coastal water again represented by 34% of salinity
at 30m depth layer. Analyses of records implied that dominant species were anchovy, round
herring, Etrumeus teres (DEKAY), mackerels, Scomber japonica HOUTTUYN, and S.australdsiéus
Cuvier, and trigger fish. The fish appeared aggregating again in the relatively cold coastal
water below 24°C.

At the both occasions, the fish schools in densely distributed areas were found ﬁot only
large in size but also narrow in distance between them. The tidal current were found affecting

distribution of fish which decreased in the swift flow of about four knots in narrow strait.
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Fig. 1 Oceanogrophic stations occupied

in March 1972,

Table I Echo-sounders on board of the reseach vessels.

Fig. 2 Oceanogrophic stations occupied
in September 1972.

Echo-sounders

Name of vessels

Gross tonnage

| Type Cycles ‘ Depthrange
SHUNYO-MARU ‘ 185.9 SANKEN-TL-32 28KHz 0-100m
SIRAFUJI-MARU : 93.7 KAIJODENKI-B 24KHz 0-160m
KOTAKA-MARU | 47.5 FURUNODENKI-FHG 28KHz 0-100m
YOSHU-MARU i 68.0 KAIJODENKI-B 24KHz 0-160m
HAYASUI-MARU , 69.8 KAIJODENKI-FGS 14KHz [ 0-160m

Table 2 Sequences of observations conducted by four reseach vessels, 6—15 March 1972.

Dae—ressel | SHUNYG-MARU | SHIRAFUJII-MARU | YOSYU-MARU

| HAYASUL-MARU

Mar. 6 Poost. 11> 12— 13 | st 215 22— 23 ‘ st. 11— 12-» 13 st. 21— 22— 23
ar. > 14%25? 16 - 24‘,’&,,,, o ﬂ»14—> 15— 16 — 24— 25
, 7 st. 16> 15— 14 st. 25— 24— 23
- 2> 13— 1211 N _ - — 22> 21
s 8 st. 26— 24— 23 st. 16—~ 15— 14
N 7 2221 = 1312 11 -
” 9 st. 31— 32— 33 st. 41— 42— 43 st. 41+ 42— 43 st. 31— 32— 33
— 34— 35— 36 — 44— 45— 46 — 44— 45— 46 — 34— 35-> 36
s 1 st. 36— 35— 34 st. 46— 45— 44 |  st, 46— 45— 44 st. 36— 35— 34
= 33— 32 31 — 43— 42— 41 | — 43— 42> 41 — 33— 32— 31
y 12 st. 61— 62— 63
- — 64— 65— 66 | N
s 13 st. 66— 65— 64 st. 51— 52— 53
= 63— 62— 61 T - -> 54— 55
y 14 st. 72— 82— 94 st. 51-» 52— 53 st. 55— 54— 53 st. 61— 62— 63
_ _ —105 — 54— 55 L — 52— 51 — 64— 65— 66
» 15 st. 55— 54— 53 st. 74—> 84— 96 st. 66— 65— 64
— 52— 51 —107->113 — 63— 62— 61

Arrows denote order of observations.
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Table 3 Sequences of observations conducted by four reseach vessels, 7—15 September 1972.
WN SHIRAFUJI-MARU | KOTAKA-MARU B HAYASUI-MARU | YOSYU-MARU
Sept. 7 $.33 532533532 st 626362563 st.51—>52—51-—-52 T st.42543542543
. —33-532-533 625636263 —51--552—-51—-52 —42-—543—>42-543
//"“‘10 st.43 544534533 | st.34—4443 42 st.41>42->43532 st.34>33532531
—32-31 41 | 54153132 1 —41-—>4243
7”7;4 "~ §t.63»6453552 \ 5t.51>61—>62—63 st.61>62—>63—64 | st.53—52—>51—-61
—H1 6162 6453552 -+33—52 —62—63—64
s, 12 st.44>4554655 1 st.54>53 >44—+45 | st.46>55266—65 st.66—>65—54—53
7 —66—65—+54-+53 —46—55-—-566—65 —54—553-—>44—45 —44—45—>46—55
- » 13 T st.1625-36—535 | st.24—15—-16-25 st.36—535—44—34 st.36—25—-16—15
-»34-524-15 l —36—35—34 ——24—15—16 —24—34-35
s 15 st.21 51151213 ! 5t.23 52252111 st.11>12>13-14 st.13514—23522
—14—23 —12-513 —23-22 —21-11

Arrows denote order of observations.
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Fig. 3 Abundance indices along interstation lines, 6~~15 March 1972,




Fig. 4 Abundance indices along interstation lines, 10—15 September 1972.
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Fig. 5 Vertical distribution of fish-school along six
interstation lines, 6—15 March 1972,
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Fig. 6 Vertical distribution of fish-school along six
interstation lines, 10—-15 September 1972.
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Fig. 7 Average size of fish-schools along interstation lines, 6—15 March 1972.
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Fig. 10 Distance between fish-schools, September 1972,
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Fig. 11 Velocity of tidal current at Havasui-Sero (strait) and abundance

index of fish between st.62-63, 7 September 1972. Curve
denotes velocity of tidal current and bars denotes abundance
indices of fish.
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Fig. 12 Abundance indices of fish at the maximum northward tidal

current, 10—15 September 1972.
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Fig. 13 Abundance indices of fish at the slack water, 10—15
September 1972.
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