HERRE O NEUS T 2 RIS D\ T -
Z DR

WU IERL - T B

ON THE SMALL— TRAWL FISHERY IN THE
NOBEOKA —WAN — I

THE ENVIRONMENTAL FACTORS OF FISHING
GROUND

Masahiro Torivama and Sinji Kupo

Oceanographic, biological surveies on the small trawl fishing ground were carried out at about
twenty stations on the Nobeoka Wan during the period from april 1966 to June 1967. This survey
were intended to obtain the chracter of fishing ground and the difference of environment between
surface and bottom.

The Nobeoka Wan is situated on the east coast of Kusyu, both rivers Gokase and Kirtagawa flow
into the sea from the north west of the bay. Oceanographic condition changes with the amount of
fresh water from land. As compared with the temperature of surface and bottom, was found a
little difference in winter and large in summer,

On the seasonal variation of the salinity in this bay, it changes that the range of 33.07 to 34.98 %
in bottom layer and 12.80 to 34.98 % in sutface, therefore, the range of salinity of bottom layer
was not so change remarkably as surface.

General view of the composition of grain size of bottom materials, north region of the bay were
covered then 50 % and other region was for less 15 % with larger sand from 4.0 to 0.5 mm in diameter.
Shallow area of west coast were covered with medium sand from 0.5 to 0.149 mm. Southern east
region was covered about 89 % with mud of less than 0.149 mm.

As the result, about 57 species of benthic communities was collected by the dradge and the
bottom sampler. (Appendix table 3). Distribution of several important species of benthic community
taked in this survey was considered. Especially, Ampelisca diadema (COSTA) are most abundantly

at adjacent southern east region.
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Map showing the observational stations,
Arabic numerals : monthly observational station,
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Fig, 6 Bottom sampler,
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Fig. 9 Rectangular dredge,
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Fig, 10—a Distribution of benthos communities.
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Table 1 Results of ovservation of water temperature at some stations in

the NOBEOKA bay from April 1966 to June 1967,

(a) Surface temperature,

| oDete | Jaes [ May [ Tn T I3h] s [ S| 05| N97| Pig | 507 gy [peb [mar. | Apr| Vs | o
: 1 19.8 (21.3 [22.1 |23.4 26.2 | 22.7 | 21.5 | 18.2 16.6 18.2 | 20.7 | 23.5
: 2 19.8 [21.3 | 22.6 |24.4 26.8 | 22.8 | 22.4 | 18.9 16. 95 18.6 | 20.6 | 23.8
‘ 3 20.1 |22.3 |22.6 |24.6 23.1 | 22.6 | 18.4 17.3 18.6 | 20.6 | 24.2
4 20.1 | 22.5 [22.7 |24.6 22.4 | 22.8 | 18.6 17.3 18.8 | 20.8 | 24.1
5 20,0 | 21.2 | 23.4 |24.9 26.6 | 22,4 | 21.8 | 18.4 16. 95 18.7 | 20.7 | 23.7
6 19.7 24.1 27.6 | 22.7 121.6 | 18.0 16.15 18.8 | 21.6 |24.3
7 20.0 | 21.4 | 23.4 |24.5 26.8 | 22,7 | 21.5 | 18.1 16. 20 18.8 | 21.1 | 24.0
8 20.1 |21.6 [23.9 |24.8 26,9 | 22.5 | 21.6 | 18.7 16.9 18.9120.8 [ 24.0
9 20.1 |22.1 |24.2 |25.0 22.9 22,9 17.55 19.0 | 20.7 | 24.1
10 20.2 |22.2 | 24.2 |24.5 23.1 | 22.4 17.6 19.0 1 21.0 | 24.1
11 20.1 | 21.7 [23.3 |24.1 27.4 | 22,8 | 22.1 | 18,9 17. 05 19.0 | 20.9 | 24.2
| 12 20,2 |21.4 |24.1 j24.2 26.7 | 22.8 | 21.8 16.7 19.1 | 21.3 | 24.6
| 13 19.7 23.9 |24.1 27.6 | 22.8 | 22.3 1 18.2 16.6 19.2 | 21.9 | 24.4
: 14 19.4 24.0 27.3 | 22,8 {22.2 | 18.6 16.6 19.0 | 21.0 | 24.1
! 15 19,0 |21.1 | 22.8 |23.9 27.2 |1 23.0 | 22.2 | 17.6 16.5 19.1 | 21.1 | 24.4
! 16 20.3 121.9 [23.3 |24.2 27.1 | 23.0 |22.1 | 19.1 17.05 ' 19.1 | 20:6 | 24.1
: 17 20.3 |22.2 | 24.1 |25.2 23.2 | 22.4 17.55 19.0 | 20.8 | 24.0
i 18 20,1 | 22.7 |24.5 |24.3 23.1 |22.2 17.1 19.0 | 21.4 | 24.2
| 19 20.2 |22.2 ]23.8 j24.1 27.2 |1 22.9 | 22.4 | 18.9 16.7 19.0 | 21.4 | 24.4
? 20 22,1 {22,2 [23.8 25.6 | 22.8 {22.4 | 18.8 16.6 19.2 [ 21.2 | 24.3
Mean 19. 95 | 21.83] 23.39 | 24. 33 26.92| 22.82] 22.16} 18,49 16.89 18,90| 21,06 24.12
std, dev,+ 0.32| 0.49] 0.74| 0.43 | 0.55] 0.22| 0.41| 0.41 0.42 0.24 0.43| 0.25
(b) Bottom temperature, temperature,
t 1
et anect M5 | o] o] aus | Sep ] 056 T Nov Dep | (260 pen | Mar, | ApE | My | T
1 34 18:50| 19,54 19.75] 19.38 23.52122,521 21.79| 18.40| 16. 36 18.49 18.51 20.24
2 | 49 18.05] 19,24| 18.91} 19,24 22,59122, 52 21.61| 18,59 16.29 18.27117.96| 19.44
3 60 17.85| 18.70| 18.62| 19, 39 21.931 21.56| 17.80 | 16. 00 17.70| 17.92| 18.88
4 54 17.70| 18.70| 19, 55| 19.68 21.96| 22,22 16,41 17.92|17.99| 18.73
5 39 17.85| 19. 02| 19. 65| 19.33 22,23 (22.18| 21.70| . 16.21 17.91 18.21] 19. 88
6 17 19. 00 20. 66 25,05 | 22.69 | 21. 90 15,55 18.611 19.16| 22,22
7 33 18,501 19.20| 20.00| 19.75 23.84 22,551 21.77 ) 15. 99 18.19( 18.55 20. 82
8 | 45 18.20| 19.95| 19.83 23.3822.29 | 21.66 16. 62 18.33(18.19| 19.39
9 54 17.65| 18.30| 19. 68| 19, 00 22.09{21.70 16. 32 17.38|17.66 | 18.75
10 | 49 18.05] 19.46| 19.83| 19. 80 22,25 21.92 16. 52 17.75(17.64 | 18.82
11 | 38 18,411 19.92| 20. 14| 20. 24 23.7222.30] 21.87 16, 50 ; 18.45 | 18.26 | 19.59
12 | 29 18.00{ 20. 62| 20.18( 20. 07 24,87 (22.501 21.88 15.75 18.50 | 18.46 | 19.77
13 | 17 18. 80 20. 99| 20.87 25.23 122,47 21.92 15. 86 18.69 | 19.30 | 21. 66
14 | 15 18.85 22, 88 25.57 [ 22.68 | 21.73 16.19 18.93 21.76
151 28 18.45 | 21.26| 20.24] 20. 43 24.56 122,59 21.88 16. 44 18. 35 ['18. 56 | 20. 38
16 | 39 .18.45 20.30| 20.13| 19.75 . 123.72192. 30| 21.87 16. 50 18.45 | 18.26 | 19. 59
17 | 56 18:30 | 17.67| 19, 83| 19.25 22.36| 21. 66 16, 33 17.85|17.71 | 19.12
18 | 49 18.45( 17,67 20.09] 19. 53 22.19(21.95 16. 40 17.95(17.94 1 19. 06
19 | 32 18.85 | 21. 96 20. 73] 20. 33 25.34 (22,57 21.91 16. 10 18.34'| 18.50 | 20. 35
20 | 24 21.48| 21.25] 21.26 25.58 | 22. 80 | 22. 10 16. 14 . 18.50 |'18. 94 | 22. 44
Mean 18.31[19.53119.96] 20. 04 24.22 (22,38 | 21.82]18.26 | 16.22 18,21 | 18. 28 | 20. 02
std, dev.t 0.40] 1.24] 0.63] 0.91 1.09| 0.24| 0.16] 1.30| 0.28 0.381 0.47| 1.17
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Table 2 Results of ovservation of salinity at some stations in the
NOBEQOKA bay from April 1966 to June 1967,

(a) Surface salinity,

st Date A‘lgée May | Jun, [Jul, | Aug. |Sep. |Oct.| Nov, | Dec, Ji?f? Feb.may Apr, | May | Jun,
1 30.69 |32.26] 27.69| 30.01 28. 20133, 79 | 34.78 | 34. 39 | 34.57 32.50 [ 32.78 | 33.27
2 28.34 32.73| 28.68| 33.07 30. 15/33. 26 | 34.29 | 34.57 | 34.68 32.41(32.60| 33.53
3 32.05 |33.76| 33.99 33.43 33.89 | 34.34 | 34.53 34,79 33.59|34.03| 33.18
4 31.46 |34.02| 32,96 33.03 33.49 | 34.35 [ 34.51 | 34.73 34.20|33.51
5 31.24 32.07 | 30.10| 33.21 29.03]33.61 | 33.64 | 34.51 | 34.70 32.95|33.63 | 33.03
6 28,48 5. 22 30. 12{33.79 | 33.55 | 33. 88 | 34. 61 32.6731.87 | 31.10
7 32.71(32.41] "25.57] 33.16 31. 65|33.76 | 33.04 | 34. 48 | 34, 44 33.1230.26 | 29.32
8 33.59 |32.18| 27.61|33.31] | 29.93|33.33|32.49 | 34.34 | 34,61 29.43 33,49 | 33.39
9 33.65 (33.94| 29,97 33.54 33.88 [ 34.40 34.83 34.45 134,45 | 34.26
10 34.94 [34.01| 26.00] 33. 15 33.78|34.11 34.75 34.62 |34.43 | 34,23
11 33.99 (33.34 | “26.00|.26. 60 32.41(33.60 | 32. 61 | 34. 55 | 34. 58 33.01 |34.44 | 33.56
12 23.48 {29.60 | "25,53| 17.84 29. 43(33. 85 | 27. 84 34.43 31.51|28.64 | 29.33
13 25, 68 27,52 | 24.95 32.11(33.97 | 33.62 | 34.27 | 34.63 33.08 {32.01 | 29.77
14 28.22 23.00 :24.01 33.96 | 30.45 | 34.50 |33.70 31.52(31.14 | 25.19
15 24,31 [28.91| "18.33 | 28.35 25.26(33.92 | 31.29 | 32.21 | 34.80 29.66 |32.32 | 26.47
16 34.05 |33.69 | "18. 94 | 26.97 33.14(33.82 | 33.62 | 34.53 [34.75 34.13|33.67 | 33.71
17 34.12 (34.03 | 28.05 | 33.64 33.97 | 34.15 34.71 34.62 33.89 | 34.02
18 34,48 |34.36 | 26.00 | 28.69 33.32 34,05 34. 64 34.70 {33.90 | 33.56
19 34.41 |34.09| 20.28 | 31.99 33.13(32.87 | 34.14 | 34.55 |34.72 34,65 33.93 | 33.63
20 33.53 | 18.36|18.87 12.80(31.01 { 33,89 | 34.45 |34.72 24.37 134.40 | 33,93
Mean 30.96 |32.87 | 26.1929.10 28.66(33. 54 | 33.23 | 34. 28 [34.62 33.05 |32.96 | 32.02

Std. dev.E[ 362 1.56] 462] 5.02 5.31] 1.66] 1.67] 0.59 | 0.24 .57 1.55] 2.72

(b) Bottom salinity.

oh DE;tthe\ AM;?G May | Jun.| Jul, {Aug. |Sep. |Oct.| Nov | Dec. JIZ?Z Feb.| Mar.| Apr.| May | Jun,
1 | 3¢ [34.56{34,37|34.31| 34.05 33, 52(33. 97| 34.29| 34.36| 34. 68 34.59| 34.46| 34.39
2 | 49 34.55| 34,41 34.30] 34.08 33.78|34. 02| 34. 32| 34.61 34.60| 34.45

3 | 60 [34.54(34.42|34.45| 34.05 34.07| 34.37| 34.53 | 34.80 34, 68| 34.52

4 ) 54 34,53 34.41]34.10] 34.08 34,14 34.26 34,61 34,62} 34.52| 34,32
5 | 39 |34.54|34.41|34.30| 34.06 33.72|34. 02 34.41 34.61 34.61| 34.48| 34,42
6 | 17 |34.43 34.05 33.72(34.00 | 34.98 34.49 34.59] 34.25| 34.17
7 | 33 |34.56!34.36]34.32| 34.06 33.58/33. 96| 34.20 34. 56 34.59| 34.46/ 34,39
8 | 45 |[34.57|34.41(34.30} 34.11 33,73|34.11| 34. 31 34.72 34.63| 34.47| 34.37
9| 54 [34.51|34.45]34.21| 34.05 34.11] 34,27 34.59 34.65| 32.65] 34. 66
10 | 49 ]34.5334.40|33.77| 34,05 34,111 34.27 34,66 34.64] 32.13] 34.13
11 | 38 |34.5734.38|34.30| 34.12 33.60|34. 03 | 34.28 34,70 34.63| 34.47| 34.36
12 | 29, [34.56|34.27|34.29| 3408 33.49|33.97 | 34.25 34,55 34.63| 34.43| 34. 36
13 ) 17 34.18 34.19| 33.69 33.37)33.86] 34.12 34.59 34.62| 34.25| 34,35
14 | 15 |34.27 32.81 33.14/33.93] 33.90 34.70 34, 60| 34.16] 33.89
15 | 28 |34.50|34.31|34.29| 34.03 33.58(34. 00 | 34.22 34.63 34, 56| 34.48| 34,38
16 | 39 34,55 |34.36(34.30| 34.12 33.63(34. 02| 34.30 34,73 34.59| 34.52| 34.37
17 | 56 134.56 134,47 34.30 34.09 34.07134.28 34.74 34.63| 34.45| 3434
18 | 49 34.56 [34.47 [ 34.03| 33.95 34,091 34.26 34,78 34. 63| 34.40] 34.30
19 | 32 [34.50)34.34}34.23] 34.02 33.64(34, 04 | 34.19 34.70 34.60| 34.41) 34,33
20 | 24 34.20(34.21| 33.62 33.07|33. 94 34.68 34.60] 34.40) 34.16
Mean 34.50 | 34. 37| 34.23 | 33.95 33.51]34.02 | 34.28 | 34. 50 | 34. 65 34.61] 34.21] 34.29

Std, dev,x | 0.10] 0.07] 0.14] 030 0.21] 0.07] 0.19] 0.40] 0.08 0.02| 0.63] 0.13
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Table 3. Composition of bottom materials

(sediments )

on each station (%) .

station| > 40004 4000~1000, | 1000~5004 | 500~1494 (149
1 85.0 (%) 12.1 (%) 1.4 (%) 1.2 (%) 0 (%)
2 0.7 9.7 4.7 2.7 62.6
3 0 0.2 0.2 10.0 9.0
4 0.4 1.0 0.8 32,0 65.8
5 0.1 4.7 3.1 34.8 56.5
6 0.1 0.6 L9 65.8 31.7
7 0 2.3 5.8 50.4 40.9
8 0 0.6 1.3 39.3 58. 4
9 0 0.0 0.1 15.8 83.8
10 0 0.2 0.6 22.0 77.0
1 0 0.9 1.4 50. 2 7.1
12 0 0.7 1.1 45.3 52,4
13 0 0.2 0.2 52.6 46.8
14 0 0.1 0.2 60.6 38.2
15 0 0.2 0.5 41.2 57.6
16 0 0.5 0.8 35.9 62.4
7 0 0.2 0.4 21.0 77.9
18 0.1 0.3 0.6 23.8 74.1
19 4.2 27.9 30.0 13.4 23.7
0 43 1.7 40.4 42.6 0.5
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Table 4. Mean numbers of benthos communities collected by dredge in each stations, (
!

3
o
o~
®

Species name station 2 3 4 6 7 8 9 |10 (11 J12 114 15|16 |18 |19
Cavernularia obesa MILNE EDWARDS et HATIME 0.3 0.2] 1.0
Pteroeides sparmanni KOLLIDER
Aphrodita australis BAIRD 0.1)0.1 0.1 0.4 0.1
Laetmonice Japonica MCINTOSH 0.1

Polychaeta 10. 0| 0.
Nest og Sedentaria 1.3 2.0{ 0.4
Neverita didyma (RODING) 0.1
Babylonia Japonica (REEVE) 0.1
Siphonalia cassidariaeformis (REEVE) 10 0.1
Siphonalia pfeifferi SOWERBY 0.6
Niotha clathratus (LAMARCK) 2.0 3 3

Reticunassa beata (GOULD}
Oliva mustelina LAMARCK 0.3/0.6/ 0.2
Lophiotoma leucotropis (ADAMS & REEVE) 0.1
Brachytoma Jeffreysi (SMITH) 0.1 0.1 0.1
Triplostephanus triseriata (GRAY) 1.0
Perirhoe straminea (GRAY) 1.0[/1.1|0.4| 1.0 0.3/2.3 0.2 1.1
Anadara (Scaphara) nipponensis (P ILSBRY) 0.
Musculus senhousia (BENSON} 0.3 0.4 0.1 0.510.3 0.1
Paphia euglypta (PHILIPPI) 0.

Paphia amabilis (PHILIPPI) 1.0 0.1
Paphia undulata (BORN) 0.3
Euprymna morsei VERRILI 0.1
Octopus minor (SASAKI) 0.2 0.3
Octopus ocellatus GRAY 0.2
Paguridae 0.0
Trachypenaeus curvirostris STIMPSON 0.3
Metapenaeopsis acclivis (RATHBUN) X
Alpheus brevicristatus DE HAAN
Dorippe Japonica Von SIEBOLD 0.1
Dorippe granulata DE HAAN 0.3
Myra fugax (FABRICIUS) 0.3 0.2]0.

Leucosia longifrons DE HAAN 3.0]0.2 0.6 0.3
Philyra syndactyla ORTMANN 0.

Arcania undecimspinosa DE HAAN 1.0
Calappa lophos (HERBST) 0.1{0.2 0.2
Scyra compressipes STIMPSON 0.3 0.1
Pleistacantha sancti — Johannis MIERS 1.0
Lambrus validus DE HAAN 0.2
Portunus sanguinolentus (HERBST) 0.10.8
Portunus gladiator FABRICIUS
Podophthalmus vigil (FABRICIUS)
Charybdis Japonica A, MILNE—EDWARDS 1.0
Charybdis bimuaculata (MIERS) 0.2
Ommatocarcinus mecgillivrayi WHITE
Retropluma denticulata RATHBUN
Acmaeopleura parvula STIMPSON 0.1
Nest (tube) of Amphipoda 31.

Ophioplocus Japonicus CLARK 0.5/0.8/0.6 0.2 0.6
Ctenopleura fisheri HAYASH:I 0.2 1. .5|1.0 1.7
Astropecten scoparius VALENCIENNES 0.5 0.3
Luidia quinaria VON MARTENS
Scaphechinus brevis (IKEDA)
Echinocardium cordatum ~(PENNANT)
Brissus agassizi (DODERLEIN)
Holothroidea 0.2
Bregmaceros Japonicus TANAKA
Aseraggodes kobensis (STEINDACHNER) 0.2 0.1]0.3 0.3 0.2
Sillago sihama (FORSKAL) 0.1 0.5
Cynoglossus interruptus GUNTHER 0.1

Pseudorhombus pentophthalmus GUNTHER 0.3
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Appendex Tablel.

Individual numbers of benthos communities collected by dredge,

Date
Species name station

Aphrodita australis BAIRD
Polychaeta

Tube of Polychaeta

Siponalia cassidariaeformis (REEVE)
Niotha clathratus (LAMARCK)
Oliva mustelina LAMARCK

Lophiotoma leucotropis (ADAMS & REEVE)

Triplostephanus triseriata (GRAY)
Perirhoe straminea (GRAY)

Musculus sevhousia (BENSON)

Paphia amabilis (PHILIPPI)

Paphia undulata (BORN)

Octopus ocellatus GRAY

Paguridae

Trachypenaeus curvirostris STIMPSON
Metapenaeopsis acclivis (RATHBUN)
Charybdis Japonica A, MILNE-—EDWARDS
Leucosia longifrons DE HAAN
Pleistachantha sancti— Johannis MIERS
Arcania undecimspinosa DE HAAN

Tube of Amphipoda

Ophioplocus Japenicus CLARK
Ctenopleura fisheri HAYASHI
Scaphechinus brevis (IKEDA)

Luidia quinaria VON MARTENS
Echinocardium cordatum (PENNANT)
Brissus agassizi (DODERLEIN)
Holothroidea

Aseraggodes kobensis (STEINDACHNER)
Anago anago (TEMMINCK et SCHLEGEL)
Cynoglossus interruptus GUNTHER

1966. 6 . 21
Total |6 12) 15/ 16| 19
1 1
35 2
1 811
1
12
4
1
1
5 4
3
1
1
1
1
2
4
1
60
10
4 1
1
1
4 2l(1
12
2 12
1
1
1




Date 1966, 7 .13 1966. 9 . 6 1966 . 10 . 19

Species name __ station 3[ 4] 7] 8]10[11]12]16 [Total | 7] 12[ 14] 19| Total | 7] 8[12[14]16]18]Total
Cavernularia obesa MILNE EDWARDS et HAILME 3 3
Pterocides sparmanni KOLLIKER 1 1
Aphrodita australis BAIRD 1 1
Laetmonice Japonica MCINTOSH 1 1
Polychaeta (1 2 4 3 7 1 1
Tube of Polychaeta 27| 27 244 32
Siphonalia pfeifferi SOWERBY 1 1
Neverita didyma (RODING) 1
Niotha clathratus (LAMARCK) 202 4 2 4
Oliva mustelina LAMARCK 2 2
Perirhoe straminea (GRAY) 2 7 9 2 2 51|14 11
Anadara (Scapharca) nipponensis (PILSBRY) 2 2 1
Musculus senhousia (BENSON) 4
Reticunassa beata (GOULD) 3 3 6
Dorippe Japonica Von SIEBOLD 7 7
Dorippe granulata DE HAAN 5 5
Leucosia longifrons DE HAAN 2 2
Philyra syndactyla ORTMANN 2 2
Calappa lophos (HERBST) 1 1 2
Ommatocarcinus mecgillivrayi WHITE 1 1
Octopus ocellatus GRAY 1 1
Ophioplocus J aponicus GLARK 31 1 5 1 1
Ctenopleura fisheri HAYASHI 3 2 111 8 2|51 8 3|1|1|5 10
Luidia quinaria VON MARTENS 1 1 2
Echinocardium cordatum (PENNANT) 1 113 5 13 15
Brissus agassizi (DODERLEIN) 1 11 2
Hoelothroidea 1 1 2 2
Trachypenaeus curvirostris STIMPSON 1 1 1 1 1 4
Metapenaeopsis acelivis (PATHBUN) 1 1
Aseraggodes kobensis (STEINDACHNER) 1 1 2 2
Anago anago (TEMMINCK et SCHLEGEL) 1 1
Rhynchocymba nystromi nystromi (JORDAN et SNYDER) 1 1
Pseudorhombus pentophthalmus GUNTHER 1 1
Cynoglossus interruptus GUNTHER 1)1 |
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Date 1966 . 11 . 7 1966 . 12 . 12

Species name Station 34 7—| 8(11112{14{ 1619 Totalf 3{ 4|7 18{11}12)15!16{19] Total
Cavernularia obesa MILNE EDWARDS et HAILME 1 1
Aphrodita australis BAIRD 1 1
Polychseta 1 1
| Niotha clathratus (LAMARCK) 2(2i1]1 1
} Brachytoma Jeffreysi - (SMITH) 1 1
i Oliva mustelina LAMARCK 1 1
i Perirhoe straminea (GRAY) 1l | 12
Anadara (Scapharca) nipponensis (PILSBRY) 1(4
i Paphia euglypta (PHILIPPI) 1
. Siphonalia pfeifferi SOWERBY 2
i Musculus senhousia (BENSON) 1
Paphia amabili~ (PHILIPPI) 1
Paphia undulata (BORN) 1
Octopus ocellatus GRAY 1 |
Trachyr =ons curvirostris STIMPSON 1 1
Metapenaeo, sis acclivis (RALi.. ™ 1 1
Dorippe japonica Von SIEBOLD 1
Dorippe granulata DE HAAN 1
Myra fugax (FABRICIUS) 2
| Leucosis longifrons DE HAAN 1 2
Philyra syndactyla ORTMANN 1
| Lambrus validus DE HAAN 1
| Portunus sanguinolentus (HERBST) 113
j " Podophthalms vigil (FABRICIUS) 1 1
Charybdis japonica (A. MILNE—EDWARDS) 1 113 5
Calappa lophos (HERBST) 1
Tube of Amphipoda 2 2
Ophioplocus japonicus CLA¥«< 1
! Ctenopleura fisheri HAYASHI 1 2 2

Echinocardium cordaium (PENNANT) 1 3
? Brissus agassizi (T OTERIEIN) 1 2| 13

Holothroidea 3
; Bregmaceros japonicus TANAKA 1 1 1
| Aseraggodes kobensis (STEINDACHNER) 1 1
| Sillago sibama  (FORSKAL) ' ’ 1 1
| Cynoglossus interruptus Gi'NTHER 1
Pseudorhombus pentophthe i mus GUNTHER 1 . 1
Anago anago (TEMMINC- et SCHLEGEL) 1 1
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_

Date 1967 . 1 .27 1967 . 4 . 24
Species name Station 3 8/10/12|14|16 [Total 7|8/10/12]14 116 {19 Total

Cavernularia obesa MILNE EDWARDS et HAILME 1 1
_ Polychaeta 11 2001 | 24

Tube of Polychaeta 40(12 | 52 2 2

Siphonalia pfeifferi ‘SOWERBY 1 1

Niotha clathratus (LAMARCK) 1 1 112} 5

Musculus senhousiz (BENSON) 1 1

Paphia euglypta (PHILIPPI) 1

Euprymna morsei VERRILI 1

Octopus minor (SASAKI) 1

Octopus ocellatus’ GRAY 1 1 1 1

Trachypenseus curvirostris STIMPSON 1 1

Metapenaeopsis acclivis (RATHBUN) 2|9 11 15

Alpheus brevicristatus DE HAAN 1 1 11 4

Paguridae 1

Myra fugax (FABRICIUS) 1 1

Philyra syndactyla ORTMANN

Calappa lophos (HERBST) 1 1

Scyra compressipes STIMPSON 1 1

Portumus gladiator FABRICIUS 1 1 2

Charybdis bimuaculata MIERS 1112 111 8

Retropluma denticulata RATHBUN 50 50 4

Tube of Amphipoda 2 2

Ophioplocus japonicus CLARK 2

Ctenopleura fisheri HAYASHI 2|1 1| 4 1 4

Astropecten scoparius VALENCIENNES 2 21

Brissus agassizi (DoDERLEIN) 1 1 4 135 39

Aseraggodes kobensis (STEINDACHNER) 1 1 1 1

Sillago sihema (FORSKAL)

Cynoglossus interruptus GUNTHER 1 1
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Date 1967 . 5 .19 1957 . 6 . 6
Species name Station 417|8|10[12|14]16| Total| 2|3 (4| 7[10]|12]| Total
Cavernularia obesa MILNE EDWARDS et HAILME 1 1 2 2
Polychaeta 1 1|2 1 5 13 4
Tube of Polychaeta 2 211 5 9 5 14
Niotha clathratus (LAMARCK) 1 1
Perirhoe straminea (GRAY) 3 7 1 11 1 1
Musculus senhousia (BENSON) 1 1 1 3
Myra fugax (FABRICI_US) 1 1 2
Leucosia longifrons DE HAAN 1 1
Charybdis bimuvaculata (MIERS) ' 1 1
Portunus gladiator FABRICIUS 1 1
Portunus sanguinolentus = (HERBST) 1 1
Scyra compressipes STIMPSON 1 1
Ommatocarinus mecgillivrayi WHITE 1 1
Metapenaeopsis acclivis  (RATHBUN) 116 7
Alpheus brevicristatus DE HAAN 1 1
Tube of Amphipoda 2 (42 44
Ophioplocus “japonicus CLARK 11 2
Ctenopleura fisheri HAYASHI 1 1] 2
Astropecten scoparius VALENCIENNES 2|11]1]2 6
Scaphechinus brevis (IKEDA) 12 12 4 4
Echinocardium cordatum (PENNANT) 2 2
Brissus agassizi (DODERLEIN) 6 6 1(3 4
Holothroidea 1 1
Aseraggodes kobensis (STEINDACHNER) 1 1
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Appendex Table2. .
Individua! numbers of benthos: communities collected by bottom sampler,

Date ; 1966.12.12_

Species name stajion 2|3 |4|5]6|7]|8]11]12]13{14]15|16|19|20| Total
Amprelisca diadema (COSTA)
t 6119023 1114111 161
1 3 1111 7
Polychaeta : 3 1 2 6
Leucosildae 11 71212 22
Portunidae 1 1
1 1
Macrura i 1 3 1]1 10
Gammaridae ‘ zlgl1lz2| le|6|s 34
! . {1 1|, 2
Mysidae 2 T 1 4
Ophiuroidea ‘" 1
_Date . 1967, 4 .24
Species name ! ; station 203467 Total
Polychaeta 3 14 8‘ '
Bivalvia : 1 2 3
Brachyura 11 2
Macrura 1 3 4
Ampelisca diadema (COSTA)
T, L12~9mm 35 35
" 8~ 5mm 10 1 11
W4~ 2dbm 188 188
3 i 4 4
Ophiuroidea B 1 1
Date ; 1967 .6 . 6
Species name station 213|516 |7[8|9(10]11|12(13|14(15[16(17|18|19|Total
Polychaeta 1 4 613 3 23
1 3 4
Biualvia 1 2 2 1y 6
Brachyura 1 1
Perirhoe straminea L 1
Macrura 111]1 3 1(3 10
Mysidae 1 9 10
Ampeliscadiadema
13 10 2 1(1 27
2 412 8
182(106138 2 4 4 4 440
50[)50( 5 1{3|5 159
Ophiuroidea . 2 1 3
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Appendex table 3. Individual numbers of benthos communities collected by
dradge and bottom sampler.

D ate 1967 . 6 . 22 1967 . 6 . 22
implements Bottom sampler Dredge
Species name exceptional station I|IfI| V|V |VI|VI|Totall I|II|II|IV|V |VI}IVEI|Total
Polychaeta 4] 4 4l 3le 21 . 3 1 4
Tube of Polychasta 5l3 2 10 | 50|50 713 110
Neverita didyma (RODING) 1 1
Babylonia preifferi SOWERBY 1 1
1 1
Anadara (Scapharca) nipponensis (PILSBRY) 1 1 619 9
Cardiomya gouldiana (Hinds) 2 2
Niotha clathratus (LAMARK) 'RCK) 1 1 '
Perirhoe staminea (GRAY) 414 8
Callista chinensis (HOLTEN) 1 1
Paguridae 30 30
Gonepvlacidae 1 1
Bivalvia 9 1 4 |2 16
Macrura 9 1 4 |2 16
Ampelisca diadema (COSTA)
15{1(1 (1 4 |1 23
20 12 |460 452
10 3 13
Tube of Amphipoda »50] »50
Astropecten scoparius VALENCIENNES 1 2 3
Cavernularia obesa MILNE EDWARDS et HAILME 5(7 12
Appendex table 3. Individual numbers of benthos communities collected by dradge and bottom sampler,
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