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Faunal Aspect of Macrobenthic Assemblage in
Wakasa Bay, the Sea of Japan—1.

Spring Phase

Isao HavasHr aND YuTaka KiTaNo

Abstract

Small macrobenthic organisms, less than 1 g in wet weight but larger than 1 mm in size
were sampled by a Smith-Mclntyre grab at 22 stations in Wakasa Bay in the central part of
the Sea of Japan in Jun., 1982.

Species richness varied from 21. 5 to 96. 0 per 0. 1 m? numerical density from 380 to 2, 545
per 1 m? and biomass from 3.3 to 48. 2 g in wet weight per 1 m? from station to station. While
relatively high densities were found at the 80-100 m depth in the outer region of the continental
shelf, the highest biomass value was obtained at the deepest station on the continental slope.

Of the macrofaunal taxa, polychecate shows the highest numerical dominancy accounting
for more than 50 % of the total number of animals collected at most stations. Smaller
crustaceans, including mainly amphipods, cumaceans and ostracods were rather rich in the
outershelf region. The following species were most abundant among various polychacte
species: Aricidea neosuecica nipponica, Spiophanes bombyx, Marphysa disjuncta, Lumbrineris sp.,
Chone filicaudata, Pavalacydonia paradoxa and Prionospio steenstvupi.

Owing to the similarity of the species composition of 58 commonly occurring polychaetes
between stations, the bay might be divided into four arecas (A—D). An analysis of polychacte
samples revealed that the faunal pattern is markedly different between the coastal and the
offshore shelves, the boundary lying around a depth of 70 m. The faunal discontinuity found
here scems to be linked to the submarine climate characteristic to the area surrounded by the

core water of the Tsushima Current.

Key words macrobenthos, biomass, species richness, polycheate, similarity of the species

composition, faunal pattern, Wakasa Bay, the Sea of Japan
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FHEOWE, ThET, HSHUOEBEERCKS T, MY T LT EH~ s r v L ARE
D RO BT % FF%e % fitlh C &7 (PR R X OV MMl 1978a, b, 1979, 1980, 1983,
1984, 1986). L2 Lish b, ZDIF & A EdfHER LRI h PR IC s TS i b
DT, WG A b &0 TR WO, ok, Xhd TR EmRA2E W5
WX 7ok o T,

ETAM, 1981, FHAHEAM T OFEREMIR MRS X - CHl S hi,  [HFREwY
VR4 PERET) & YFTEBRETC B 3 W8] DT, WEIRIRAKBERBS O 55T, FRs
o=z vy AREER, FFEHChi- THA AT OESCETh, ZOEREYHED
T, EPEWHE D~ 7 v XV b AR OWTULIRIED A4 — v OB E IBETHICF -
7.
AR CUE, 19824F 6 A AT » IS RIC O W Tal-x, LIRSS DAV T % S NG
W COMRE b EGbE T, VHKOLEH LT LT 5~ 7 v~V b AFEORFHOEHIC
DT 5.

e, SElO—EOFHE CHORIAERD 5 b, BHMOEHBEECOWTE, HHT
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B1  EREOTEE . & F R
Fig. 1. A map of Wakasa Bay showing sampling stations and depth contour.
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TR TSP SR T 7o B A, FiIlO X 5 e H X b, FRRESH DRI T T o
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GBRYRTERE © 0. 1nf) H >, St 14% PR < &M T 2 [ 28R L e

Boh-deE, BELYTE L, HEes T 1lmBOME CEHAIL, MEIE >R
BEEBIZ10% 7 » v~< ) v CEELCHREZECHE bR -, ch bk LB IET %
BALTT0% 72— B LT—EHBERE LD, i, HERIOCHEOFRELT -
fo. kL, SEOOHESchETEEE 1HEABEL S Ko MMlvrreXyv 2]
(HorikosHI 1970, 1977, HoRIKOSHI ef al. 1977) DA &R L L LT\w5%. ¥1, EROKE
HED BT, FRIREN 2 £ i il oun iy, Bk BET X &0 ik B4 L
s
7ok, B LA, EEOVHORIEE —HEI L, A E ORI E I L.

m$#HA & # B
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Fig. 2. Distribution of sediment types of the bottom. Data from SHik1 and HavasH1 (1985).
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o 2, 657kn? L QA CRIERDOKRE LB TH B (FEilk - $£1985). i) 7 ARDOH
Mtk a2 R L, BPESCAE T AP R II LD, £ 0L R IO BEAHET 5. KIE
i, WOdRIREA D T 200m B TH e DR foo T 528, EPIEEEMA RN X < 5
LT, KE60~1007m D2 akn50%:0 < & i 5 (FBIk - $£1985). L2 L, WEHE
DAY I, N (hOR) ToE OMEENTEET D 5 2, KMNEROHEER O FE
HIry, WEMEL ILTISBEHETHD. L obld, FrIRhoBEAHE, O]
Wy oD WA T & O B RHEEDFAER, R ZIL UD & T 5 BAOWIERE D I b
HERIEL TS EEZ DR,

WEORET, MEMZOEMEI LK LT, JB, iR, W, Bl EHcAiEL%.
Lo L, KEL AT, PEHMOFHEE O hREDZE, FEEORM TR, L,ZBRD D
D, T, WREEDVCICHER A EER ARG, BRUDRAPER LTS (K
2). Lal, BRCEET?ESCKNMEROHERDRL T, UXUEDEEREHETS
WCHEIET S (Rl - $K1985), ¥ 7o, BOYRIESIT I WP IS o AU 1 R IR A B,

19554E7s H1969F T I 7c H15EA h ORIDE R A T, FEBIE O FEH I it BT D\
T U SREE R L AER (1974a) X hud, KR ZER T10. 1T 5 528.0C O <&
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Fig. 3. Seasonal variations in the vertical distributions of water temperature in °C and

salinity in % at the routine observational stations (st. 4) of Kyoto Institute

of Oceanic and Fisheries Science. Data from FISHERIES AGENCY of JAPAN
(1974, 1975).
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L, 28 FckREMEY, §HPCkREEY ThZhsts, KE100m 8 Tix10. 8~

7.5C ORI OKEEET A3 L, I 3 e, &EE3ll A cEZas S5h s, LrsLl, oo

5 1o KR O ZRE BB ANRD HaL B DI LE WK IEL00m B % CC, M D KE200m Tt
5 CHiRAHLICHT OB ED LR B DM, & o TOLEWITER L IBFRL, hFo
W, WKBONROWEAZT RS w5 GEEML979),  ~F, o, KRBTt 8
%o~ 534 %o & AFND WG K Z U AS, KERIC X AHEE L, IhR) A H 0K EE A
B B RN T, WMARD LB 2~3HBIV9 Hicd » & Il g (BRI
WEAWIERI4b). Lo L, DX St B HOPKD BT & A LSRRI 5
D LE5T, HREOELBILE TR, FOESEEENGEEEALESLT (33.156~34. 45
%), Efc, PHEMIOWNMTL, OB AL ARG T, O CRBIBRE ShTun
X5 THDH (BEAL9T3, FEEHHTE AR GUHTEH1974b).

XL D, UAWOLERTE, SBERORE ML M L T4 SRCAT CTEtiab L, &
BT T PMG BT 5 £ 5, MBI A Tia k4 o Enmsh T A28, ERE T
B BIAcirtow. R bOBJIDK O A %20 B iR a bk o EEHc, 8 A
9 N TS ZE a5 L, L&, Ko S%cmid T Ramidt, &E 5 H il L
%, HERFET 2T 2, 3T, 8 H2 o 9 HiKhd TRl 5 -~ 4 —
VEBRT (BRI SR R TER1974 b)), 2 LG, DX S O BHATIE, o

R APINEBINE O KT, WRR TR £ OB i
Table 1. Depth and sediment characteristics at each station in Wakasa Bay.

Partlde size composmon of sedlment in weight per cent Ignition

St. nglt? Md ¢ e — _— e - Loss

<1 ¢ 1-2 2-3 3-4 4-6 6-8 8¢ < / )

1 39 3.5 4.75 3.33 19.58 44.05 6.89 8.36 13.06 9.80
2 70 2.6 17.09 13.73 30.23 18.13 6.29 4.70 9.84 5.76
3 73 2.8 3.23 9.18 45.64 25.29 5.69 3.80 7.16 10. 35
4 103 2.3 16.53 22.75 36. 45 5.04 4.73 5.14 9.37 5.37
5 107 2.5 5.04 21.68 45.67 7.43 3.65 5.39 11.14 5.65
6 93 1.9 16.87 38.33 23.84 5.21 4.32 3.74 7.69 5.79
7 69 -1.0 85.34 5.19 2.18 0.97 1.45 1.79 3.08 2.70
8 75 -0.3 74.82 21.62 2.12 0.15 0.02 0.29 1.00 12.41
9 45 3.6 0.14 0.37 13.97 62.40 8.28 4.26 10.59 —
10 78 2.5 15.25 19.92 28.99 9.95 8.18 6. 96 10.77 6.11
11 44 2.9 2.88 12.14 38.33 30. 87 6.43 3.22 6.13 8.36
12 78 1.7 29.23 30.29 20.13 4.42 3.56 3.42 8.94 4.90
13 73 1.9 5.87 49.57 24.55 4.57 2.86 4.15 8.43 6.73
14 26 6.7 0.74 0.84 2.42 2.27 26.34 52.43 14.97 32.69
15 60 0.4 61.82 19.23 9.33 2.23 0.66 1.98 4.76 13. 80
16 98 2.1 6.42 39.84 27.30 8.51 4.26 6.08 7.60 5.82
17 162 6.8 0.47 0.85 0.87 8.12 27.21 32.90 29.59 10. 34
18 120 4.6 3.22 1.56 5.50 33.57 20.91 15.96 19.29 7.66
19 95 3.6 15.10 4.11 11.80 30.61 16.37 7.94 14.07 6.25
20 38 2.2 1.43 39.24 54.98 2.50 0.15 0.01 1.69 2.95
21 72 1.7 9.58 56. 38 10.49 7.62 3.92 3.47 8.53 15.60

2.4 1 6

N
[\

120 13.03 20.42 42.15 14.03 2.44

.62 7.08
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IO 7037 A 1 - COKTE 100w I iith & Tilled B A A, KON E & LA &
< fe B tzeh, KOS FAVE LuRpE ER ot Rk & <o b, X3k, 175k
B ST A KPR B FERE I F R i D~ (LA St. 4 5 36° 20° N,
135“ 260 E) B AI9TIHEDOY A s > T oD kf—&/rwm\?. T AR A ik oD i
Sy OFYIT GRS O FEIHERS & Wnif Utz £2ifill (1979) 1k, S oL 5 el o s A4, i

A (1~ 3 H), Akeilinll (4~61), w4 wl.mn\ﬂj ] (7~1211) o3k LT
WA, 2L, SIS S LT, R IE AT Lo s i ie B, Wb DR

DML B GORN RiRS Bivie L 59 TH B

‘?Iﬂlﬂ,ﬂrﬂ:rﬁ Il KEE, I ok Hmzfzﬂﬂrf Yo X OURAM A LI LTV B8, O
O 5 b, R LR TEI981ELIL ] o i ic ks Ty bhic b D TH B.

GO KR, 26~162m i o b, F Ao, WETTL e LA 2 Sk 4
GHEE 2 Ok FRUN A & T, HRMPLKHE i34 el (St 2, 3, 7, 8, 12, 13) &
U TEDLO TGN &l > T b, £7o, U SHWIRE A 3 200 (St 15, 21) &
HELG PP KV IT 2 LT irtS %, —Jj, NS4 St 1 a2 St 14, F iz, i o

H

F2 PN AMNACIC IS D 7 Sy b AR, IABCEEL S JOVES L AL
PO R CRERE 1 Il oD 7r
Table 2. Number o[ species, numerical density and biomass of macrobenthos at cach
station in Wakasa Bay. Asterisk indicates the station where only one
sample is available.

) No. of Species ( SPp- /0 lmz) Numerical density (indiv./m?) Biomass (g wet wt./m?)
o r Mo ¢ o T P M C 0 T P M C O
1 84.5 52.5 5.0 17.0 10.0 2,545 1,900 85 345 215 16.7 7.7 1.2 3.8 4.0
2 72.5 43.5 .5 16.0 7.5 1,235 825 65 230 115 13.2 7.8 2.0 0.7 2.7
3 86.0 48.5 10.0 16.5 11.0 1, 640 935 125 295 285 19.5 4.1 8.6 0.4 6.4
4 88.0 53.0 .0 26.0 6.0 1,960 1,095 65 710 90 13.7 7.0 1.0 4.3 1.4
5 80.0 41.0 3.0 27.0 9.0 1, 390 795 40 445 110 19.5 8.4 6.9 1.8 2.4
6 92.0 50.0 5.0 31.0 6.0 2,090 955 80 960 95 23.8 12.1 2.4 2.3 7.0
7% 89.0 54.0 10.0 13.0 12.0 2,030 920 190 300 620 36.1 12.4 10.0 2.3 11.4
8 96.0 66.0 7.0 17.0 6.0 2,310 1,425 140 590 155 27.0 7.8 5.3 1.4 12.5
9 47.0 25.5 5.5 12.0 4.0 1,130 750 8 215 80 3.3 1.6 0.6 0.3 0.8
10 73.0 51.5 4.5 11.0 6.0 1,620 1,245 50 160 165 22.5 10.6 2.0 1.1 8.8
11* 66.0 37.0 5.0 18.0 6.0 1, 380 800 70 360 150 14.9 3.3 8.7 0.7 2.2
12 82.5 45.0 6.5 23.5 7.5 1,780 945 80 615 140 14.1 81 0.6 1.1 4.3
13 49.0 32.0 5.5 8.5 3.0 980 625 60 155 140 .8 6.9 1.2 0.2 0.5
14% 40.0 21.0 0 6.0 13.0 1,240 260 0 70 910 .9 1.3 0 0.1 7.5
15% 78.0 43.0 4.0 26.0 5.0 1,520 870 80 520 50 10.9 4.3 2.9 2.5 1.2
16 94.0 51.5 3.0 28.5 11.0 2,120 1,020 40 925 135 27.9 10.9 1.3 1.6 14.1
17 21.5 11.5 4.5 1.5 4.0 380 210 80 15 75 48.2 14.5 11.0 0.4 22.3
18 45.0 23.0 6.5 10.0 5.5 1,240 530 150 470 90 9.4 5.1 2.7 1.1 0.5
19 84.5 56.5 6.0 16.5 5.5 2,075 1,470 135 390 80 15.3 13.3 0.8 0.5 0.7
20 45.5 26.0 3.0 12.5 4.0 1, 285 705 45 415 120 7.5 1.9 3.3 0.3 2.0
21 91.0 45.5 7.0 26.5 12.0 2,370 1,215 130 830 195 19.1 7.2 6.0 1.7 .2
22% 82.0 49.0 6.0 14.0 13.0 1, 780 980 80 480 240 10.3 4. 1.1 6

_
=3
ot

Total, P; I’ol)chdcta M; Mollusca, C; Crustacea, O; Others
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AL IR, ¥R EpEHOR RO LA (b) DSEEAT (b - s

Kifg TEAHE] AATS, 5 0008/ n Ll L (1979) 35 X (X Yokovama and HAYAsHI
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WBHRIBO VRIS, SO KIEMATE RO TR Bfm(), &5 X OERAE/m(b))

Fig. 4. Isopleths of numerical density (a)

% BAANLE D TRET, WO and biomass (b) of macrobenthos in

& b BIs e < 1, 000fEA/ of Wi 7o 7\, 4 Elo0 Wakasa Bay. Including data from

FEN B E et TSI, BB R HavasHr and Hamanaka (1979)

. - — . - and YokovaMa and HavasH1 (1980).

1, 00084/ nf L L DFEEE A5 2 78305, /KTRE0 Units are number per m2 (a) and g
{ 1007 VIR - T 2, 00018/ v L D, i wet weight per m? (b).

VEE e E ik s LTHER Sh 5.

b, EHRBEEOSE L X B ep i 2 — vEiRT. Ry, RRJIOECEn
DEAHERL TG [ LA EDEE Mk ms ok U, FHEAWHOURERIX10S [/ of (i iz
RWES IO LT o T A EWIIIIIELI0O~208 [ o DEWESAI LI > T h, KHESO
~100m AT T20G [ nf BB 2 CTROCEE AR A RT. BESMOMEMERE L RRED
A O KEMIMER T, 2T, G520 /ot U EOfEA R LT, EWEBE 0 L
HEMRETBE TH D, Tok, EESMI BEEEESM EIZERBEONMi % — vERL
7.

B o FREDAE T, Rk SEBHOEMNE UL, % OREHS CEEM AR D50%
LLEDOMBEER AR Lie, 1278, KEFEL00mBIIR - fotth s Cuk, SR, 72— <%, v skx%
TS &% Eiea T/ NGO 5 BEG RN E <, 13IEEEHO L LT 5.
7ok, WAEEMW O M ABITRERSCHNER ©, £1LC, Zxv FHEEYYE LT AHEEHNN
I OREMFAET CERE BT 5 O BER Tl <@y ©h 5 (F1978a, Yokovama
and HavasHar 1980, Havasur and Kivono 1984).
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Species

Aglaophamus jeffreysii
Nephtys sp. A

Glycera tesselata
Glycera alba

Glycera chivori
Goniada maculata
Goniada japonica
Glycinde armigera
Paralacydonia paradoxa
Sigambra tentaculata
Marphysa disjuncta
Eunice sp. A

LFunice spinea

Eunice indica

Sarsonuphis sp.

Paranorthia brevicornuta

Lumbrineris sp.
Lumbrineris bifurcata
Lumbrineris japonica
Ninoe palmata

Ninoe japonica
Scoloplos sp.

Phylo fimbriatus
Laonice sp. A
Spiophanes bombyx
Spiophanes kroyeri
Spiophanes sp. A
Prionospio steenstrupi
Prionospio fallax
Aricidea neosuecica n.
Magelona japonica
Magelona sp. B
Chaetozone sp. A
Chaetozone sp. B
Sternaspis sp.
Notomastus latericeus
Notomastus sp.
Mediomastus sp.
Leiocapitella sp.
Capitellidae sp. A
Capitellidae sp. B
Asychis pigmentata
Asychis gotoi
Praxillella pacifica

(N (53
£33 AHEEESCE T LS TEOMLIHEN

Table 3. Numerical abundance of dominant polychaete

1
15 5
20 5
35 30
5 25
20 5
5
10 10
5
5
35 55
20
20 50
5 20
10
5
10 5
10 20
50 20 35
5 25
15 30 20
60 5
5
15
10 5 15
20 20
5
65 25
20 25 5
550 30
65
30 25 30
15 10 5
10 5
20 5
5
5
10 10
20
60 5
35 10 10
5
50 20 5

90

15

95

55
10

15

20
40

10

25

55

15

15

15

60

45

20

10
10

10

10

8

Ay

9 10
5 10 10
10 5
25
10
5
15 20
70 30 10 25
5
60 70 55 60
10 330
15 25
10 5 5
95 10
20 25
30 10 65 10 100
15 20 25
50 20 5
5 35
20 5 5
10 40 10 10
15 5 185 40
5 5 10
5
15 70
5 10 5
5 15 25
5
10 60
20 5 20
70
10 15 15 35
45 10 15 25
25
10
10 5
15 5
25
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species at each station in the unit of number/m2
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12
5 10
15 35
15 15
10 5
5
10 25
5
75 40
35 35
5
5
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5
5
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10
5
60 40
10 5
40 45
10 5
10 5
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30 40
5
10 25
5
5
20 5
5 5
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20 21 22
60
90
20 20
10 5
5 5
15 10
5
10
205 10
30
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5
10 5
55 70
15
100
30
5 15
285 100 10
15
20
10 20
20 5
5 40
5 10
20
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20
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10
15
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Species 1 2 3 4 5 6 7 8 9 10
Clymenella enshuense 25 5 10 10 55
Melinna elisabethae 35 10 10 5 15 5
Lysippe labiata 15 30 15 10 10 5 10 5
(?)Sosanides sp. 5 15 5 10
Ampharete sp. 5 10 10 5 5
Auchenoplax crinita 5 5 5 5
(?)Amphatrite sp. 60 5 5 5 80
Terebellides lineata(?) 15 20 5 20 5 10 5 15
Trichobranchus sp. 5 20 10 15 15
Fuchone sp. A 5 5 30 5 5 20
Fuchone sp. B 30 5 10 10 5 75
Chone filicaudata 75 5 115 70 30 5 160

Ditrupa sp. 120 5 5

2) % GHNI
DX, MO 7wy s AHNCOWT N B, O 2T, S Bt hed, -

o> e, MBLHIL O LLEAG s - 7% GRIFMO, S co ik, K3t
L 7z ) T A, Aricidea neosuecica nipponica, Spiophanes bombyx, Marphysa disjuncla,
Lumbrineris sp., Chone filicaudata, Paralacydonia paradoxa ts L. 0% Prionospio steenstrupi 7t
EDRMN L T LT Th D, Sh Hd G THMO TS 7o 0 IR i 72 %
o KOS OGTEE, O iR FEE O WO IE S h A M s %, Aricidea
neosuecica nipponica, Spiophanes bombyx, Scoloplos sp. s L O Clymenella enshuense ¢ & 0
FAEIN ORI Y b 5, e, HMBIBUR R Z g £ <kt gs, Eunice indica 2
Ditrupa sp. IZIEEED )3 Alio~ 2 — v F 07,

ST, FRODMIOIEE AL BV LB W OTEAD S 5 Ains i B, IR G
Marphysa disjuncta, Chone filicaudata <> Paralacydonia paradoxa 1c X ChHh, fidho
MR AT O #6 E 2SO P TR A 00 25 B UKTRE60~80m % Wi v A2 /0 A1l & 74
Twh, I, IO cd, IEHICHIE LT, Di % — VA ICTT 50 Dmo
DA AT S, T LT, 20X 97 CRIFHMO 10 Aikomi vk, &hlio%
THIDORHLACBAE U, Sk, O RRU 2 Y U 7 B o i i ori % & & psnf g
Thb.

EFH SIE T - e ik c By ke, o iAo Co AR TTIGT, # i
D % GREFGALL -~ & — v ORHLE A Red, MOUNTFORD O V- ulikhidic L 55 v Ve &
T ANEAEL 7o, HUHEUESNH o0 % & U 2% TRUE L 31 L 72680 T, fESh fofidsid s
IR L T %,

s W B fe X 9w, o SR A, B2 O ilificyrdohb. o055, i
ORI S 3 % S A A, R 2R, Bb & B RN TR A T 5.
=i REWUNMC & LTF Lo B2 OB T, S5 SR My Xh b
(Ci—Cs). LT, KKE120m Lo RPEMIRNAC L35 2 Ml (St.17, 18) 1%, MifED
E LTl S WIS Xy S s, e E R OIS 3% KR e b o T i
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Fig. 5.

Dendrogram using Kimoto’s C- index of similarity based on the numerical
distributions of 58 common polychaetes species listed in Table 3.
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20T, FHHH TN ECORT L, §iR, BEIN6D LS yIhsdZ Licisd. £ L
T, FKBOBRE RS LOLEHHEE L TIHWH/MOBFHEIXLDOI ST LD DD,

ATKIBESIEH oW 0 MR LiE LT, b NBHNaY 210 KR Th 5. K
FES0m LR, EEEWIE\ LJETH 5. 1, 927. 5MEE/ nf & 2> Te D B BB E 2o
FH, S, St1 TELLBE B A (2, 54584k nf) HAHE DRI LI BEDOT
Bh O 2 MR U EE A EE L3 F 2 e A, 240~1, 380fE K/ nf). HEEIOFRT
1% Aricidea neosuecica nipponica »FH L B L, ZEBEHLMERON 1/ 4 OMEEEHE A 5D
5. Scoloplos sp., Ditrupa sp., Magelona sp. B < Euchone sp. B D& FfE 0 F ki < », +
NEN2. 7% b4 1% DR E FHBIc b &% 5, HHEEOE 0 OREE T4 bh -
Wt & — v EHRRCE Ut (HavasHr 1978b, #£1986), A UHiEEiC & S 5K TH
5.

B K% b ¥ 5 DK TRE0m LR D AFBICALE 3% 25, IRE DMK, BVE D ERTH IR b
MTAKIREIKRE S BRI, B H MXBENO - CiIais h B55C, Spiophanes bombyx
DELNEBIC L - CTHBST bR s, (?) Amphitrite sp., Euchone sp. B, Aglaophamus
sinensis 7o ¥ NTLI D BRIEDOMBEER 278 LT 2 hIckE < 25, Wk b KRN CEH
ERT 5 & Lo, FRERAE & U C O R

CIKIRIZKIEOO~120miTte ), EWIHOR LA L DM A&l EKHOKE b ¥ 7 AH
Mt tc b, FRMEET (Mdg) —1.04 2> 53.6¢ DFFADRE 2 /RT. Bz
THEETHDH. Marphysa disjuncta, Chone filicaudata, Lumbrineris sp., Paralacydonia
paradoxa ¥ XY Prionospio steenstrupi DFAFEEAESL T CTH B P, Higk D KK DL & 0
X5 BRI AR AR TR <, HREOBBBE I DA, S CEETRBH150

K6 [X5 2Kk ik X 5
Fig. 6. Division of the surveyed area based on Fig. 5.
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FAEH L 5 DOMBEFEC T b, TR LRI E S D & SR B3 AR & —
VRS, MR C L LTE LD LA M (St 7, 15, 21) 1RHEESCTKIECE#E e
LUXiE B 2B L, KHEEPRT60~T2m &3k <, Fio, EEHZXEbho THW. BmHmidHE
L wcEE e, SEFEEEOR T, Marphysa disjuncta 73 1 E8R O BAFH KK %7 LT
Yo & bR 5. Spiophanes bombyx & Lumbrineris japonica 72 K SH, HBEXE
BT Lumbrineris J&DZFEIMEHFEREACELEBT 202, 0SS EHMHEROKE e
T2 b, HSEECy o 3HN (St 2, 10, 19) BKBOMESR v IClfE L, £ DK
PHIE70~95m, KEEATIEH > & dMrVEEEE TS, w7 e v P AREOHRTL h bl
LERHDOEMOBENFE L\, il 5% B8 Chone filicaudata <, <230 BEFHK %
BEEAO 1EHMmAE LD 5, EREC e Ehs 418 (St.3, 8 12, 13) SR C &
Rk, KK BAE ¢ B I0KEE Bisuvs Lkt O R AZE T 505, Cp X 0oL, i
N IKBET0~80m DFRNEIFICER D 5. JRERERIPRI2: 72 b IKBICh 1 %75, o TK
BHoM St 8 BRI huE, fild 3T 2 ~3 o0 Md (HOHIBICE $h b, Funice sp.A
DEEHD 1 EFOBEAEHLE LR LTE o & SEBMT B2, 2 & AL TEEDOH St. 8
CHBE LI D ThB, rLA, CKELXBUCOREBLED 1 DTHS Chone filicaudata
PANTHOMBICHIEEAEHMB LI &5 S8x ZOMEROR#E LTERTNETHA
5. MR C X CKIRDOIPEDR D ICET 2 A A A B4R, WThKERIOm vz 5
A 5 O BB v PR R (Mdg) TiRiE 2 o iR R R U CHUE O ZR 13D e, B8
SATER LD CEE T, ST E b b BB EOMHKE S ECOMER IR 5.
%EH ©I1x, Paralacydonia paradoxa, Sarsonuphis sp. ¥ X 8 Chone filicaudata © 3 fEns %
S EHHEBT BN, D5, Sarsonuphis (IALOMEFICITEE A EHBLLIRWETH 5.
b e Cs 13KIR D PEHICAZE 5 1 HS (St. 22) 2 &t & O AIRKELI20m TKIENIC
EENDHEOFTIED - & BV, MO SN TORE R L BHAEAN A RTE A
T, KA@M LU TCOEMETH D Marphysa disjuncta, Paralacydonia paradoxa <> Chone
filicaudata s X3z & A BT, Rboic
Mdo Nephtys sp. A =2 Lumbrineris sp. H 3l D
: Ll e B, il (b - 5E1979), FHEYE
TIT » 7oK XD 5%, A, B, C 3KEM
. A SEIOCKIRCEEND EELDLRDH, D
s B” 5, AKE2HERE G, BAKEAHERE
o o Cyit, ZLTCKIE MR C it G
e e FNENHEETHH0 LB 5.
o DKL, K% 120m LI o fipa KB R
oo BRI W BB, MKIR ik 2 i
(St.17, 18) nEFTh 5y, FHUEHRKD v
S B A B X ST, S TOEM S
OREMZT LA RIS DA HNLD, Fs X
OB AT T3 St. 18 THEAICEE TH 5D
U S CﬁLq§§%§Tm§t17f5629@éJﬁ@
il (6) O T b meiEE RL, 6.09 {RE/ D St
Fig. 7. Ranges of depth and Md¢ values LM T H %5, —Ji, SERMEMRT
of each subarea. 4, Sigambra tentaculata., Phylo fimbriatus,

100 [+
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Prionospio steenstrupi, Capitellidae sp. C 7¢ &, £ "o B4 Sichs, AR Y
USgiokcic it e b, O S CTORLES BRIOVRT,  Prionospio steenstrupi, Pherusa sp.,
Sternaspis sp., Nephtys sp. A Te it Wb 3 A EASL 18I Bl L7 fERETH H,
1=, Capitellidae sp. C, Asychis gotoi <> A. prigmentata i3 312 St. 17 TO R K ST FilET
»H5H. St.18 TO %tﬁ"i’i@ﬂ[&fﬂ SUKER, & Dbl MR Cs ikl a2 L otk
CEMBHM LT, O O R BENIRGA TS & RBERNTS & ORI BT T et R R o Tl 2 A L
(VDT ARETHSH D

hetrs, LA Bac i~ e % KK oo K P s & O PR B DR A s L e O I 7 TH %

V. @ B

PO ¢ 7w b AR K E T vk, KUT0m itk & S e, RIS
1 W 3 AT OWEF e AR AP e T 5 2 L TH A, Bla, BPE LT v L e Para-
lacydonia paradoxa, Marphyvsa disjuncta, Chone filicaudata %13 U &35 % DL FHITC,
O L KA KIEE0~T0m LITEIC I B, & OfFi & B fRIR oo Wi E 7o 2 b aviled bz
(7). RO ML T B O PRI S\ TRD ST LAY, JHATR OB 1y ic
VY KTENHE RIS S EICA~ SISV KR E L B B E CATH D, <7 m-3v b Al
NDEEL, O XS e PPN OAIC (o dcbo b LT M i (k- 35411979). Lo
Lo oy PRl e e o ki i vk, IWHO Bz L A SRS i L Hlel 25
T, KHE60~T0m A LTc, Al kvwklxﬁc&u&:wwj&1”5% < Wte B RRAL /> A& 15 L
(¥ B KB & CRM DM HE Cy), MBIk~ 2} M)“ﬂv 2= v DRE
W4 5 KRN O LB & 9 v g 4
AKIE60~T0m WK v W) 4 /) A O W E T AL frib.‘?ms{f{lﬁ DM OVTUE, i (K - P,
1979) <7 }\,-Jwat 9, IR O KNG & O RISl H TN ETH S T,
M A T APMGIE L, R E 2 WMo KM S Aok o Ao E B, LKA KO At

xS PN LSRN 7 B X b A D i
Table 5. Quantitative distribution of smaller macrobenthos in various areas around
Wakasa Bay.
Depth No of Spcaes Numcrlcal Dermty Biomass
Region e —— — -
(m) (spp /mz) (mdlv /mz) (g wet wt./m?)
Inner Bay
Turuga Bay (Muddy bottom) 15- 43 3.9+ 4.3 1,249.4+ 344.2 7.6 3.5
/v (Sandy bottom) 4~ 47 57.9+11.1 4,087. 7%+ 798.7 24.3+10.4
Obama Bay (Muddy bottom) 4- 26 27.3+ 2.8 1,036.3= 173.4 36.6+17.2
’ (Sandy bottom) 3- 37 39.7+ 6.7 5,874.5+2,852. 1 35.4+21.2
Maizuru Bay (Muddy bottom) 5- 28 10.8+ 1.3 312.0x 88.1 10.9x= 2.7
Shelf ‘
Inner Shelf (Muddy bottom) 20~ 70 21.0* 4.9 438.0+ 130.0 11.3+ 3.6
" (Sandy bottom) 46.3+ 1.1 1,207.5+ 109.6 5.4 3.0
Outer Shelf (Sandy bottom) 70-130 71.7%£22.0 1,753.1% 779.5 19.5*15.1
Continental Slope 130 19.5+ 1.8 419. 0%+

45.8 28. ¢
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O o T IS R F T B E) A8 0T L IR, v o0 UK R 4 A ol
LTCEHDTULEL T A, L LT, ZORMKE PR @¢&K&®%#xkﬂmmﬁﬁuﬁ
LHOTHL (MN3). HFo, KEOmEAEEWC, Lie VMETEL R bREEhH,
Hif Z 2N R B R OB LB TH 2 D L, BARMEFITIELE L R LN Pedh b
St h. KETOm TR, IBBIMIME S T, B L A O~ 7 r v b AR
(AL fe i liny, oM aol < W5, iR A Bk, PHREE B0 KIE80m i o
WP A, VIR & D E T O BiTm & LT o, £ o TALh e oM %
BRI 0> 15 X905, ?%M{Liwfhtbéﬁfuéﬁ EVEDH B 2 EHRE L f2ny, SIOR;
Ha LT TELLE, S OTOMBKEITO XL, TrL A, WEKEBEO -« 7 220 b
AP OWEAT O & LT T RE LD TH A H

ESHT, IPNCIATs & 9, AR, TEH SR E T - C & R i B N A M
BiF B~ 7 b AT D o PRl E U Cior b s o, AiREo
Willa rob B 2 L0 & T, SHEHM O - 7w s b A RNIEE WA & e o T

e, BN & Gl o« 7w s AORRE R BTG L TARO Lok L
U,

F U A 1T 5 foavi, Ao A b e T, Yl s AT EF S0 -aliod
A CIHRAL MAECHE Y s & OVER e OHEC I A L 510 & LT B, JLHEMIRTo A
O T P e SR T B A NS, ARG IS s OV R L i T
ihifk&ﬂghfb mm&fmﬁ%kka&<u%é:&mmm

flzeg, ME AT & dug, 1 AREOWNEIC KT 5~ 7 3 -3y b A Aink, AR
L T200~3, 000K/ o, 7184 TUE10. 4~175. 19 [ a2 ORI O A e Fhon3(4 6 a).,
L4t O 1SR INHS T CO MR R [ 3 L OV L b o s ofihicm Eh, vl
Iy, P YIMABCER Y T2, 000194/ pf LA b2 33/ INIR S 0 1 0 T O B o Aii s ki A Jjic
(AR e

)i BERNAE TS S RBERIANME ST T, ChEThHE 0 £ & E Hofllinid, &
6 bIC/RI T DD T IR S o ORI T 2 .;huth@ RowE ef al. (1974)
> SANDERS ef al. (1965) (XpuidA I BEplEsn & KPEMRIGS S AT C otk ©, K Tn
£ 20, 000K/ uf &4 &F@MLHLT”L<MLW%&%J@W&NTL L, Jhuk, 1
HAMENCO. 42mm & 9 JERT IR T2 T T A 2 2 LB 40T, e LA, kS
ORI O E s TRV OAEH S h b, 7o e IR EDFROAIT, #ET
L0 BT L ASTA AT AT M E RO R LA Th B, HRE oS, kR
B Hpac X o e 2 IR c o i (HoRIKOSHI 1970) WAIRIF VLR 5 & 52 b,

L2 AT, M (1976) ¥ .k O Horikosur (1977) 13, x(mrwmuﬁvm*r%w Yo

@ﬁbWL$hL1M%%ﬁ<c,k?<30®Mﬁ®LL§&%bh LRl (K08
ORI, HRATUESE, PR, Ao Y TR LTw D & B e,
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Fig. 8. Biomass curves of various areas around Wakasa Bay.
Three shaded parts show the poor, the medium and the rich biomass categories
according to HorikosHI (1977) and HorikosHI ef al. (1977).

F oo B 5B AR E I T\ 5 (Havasar and Kivono 1984). = LT, B
i, AR X 51, KR60~T0mEIICKRE { =5 3h b, MEEBERFZKDEET
by, RELELTEE LLRET, SREOHCEBMIFEEREIR VDL LI, &
MICdTEEBETH D, SEHE ) T, PRESHHEES 7 —~He b Ehd
TEERSMERL, BEAREO FEEREEL LT EEITXELZIATHS. HEHTE,
Mayrphysa disjuncta, Chone filicaudata, Paralacydonia paradoxa 1z X p3 & CTHIRT A, Lo
L, BEMBSLHERDOMRC L 5T, chbofEoNMRBICEL A Bh, K% —
YIRIIW L O DERIERDE S, HEESPUAKED FL OB DM & Z A5 Tix, Lumbri-
neridae OHEEFH L LEEBER b Y, Fi, BAC X - Tik Eunice ° Onuphidae
DERENREBTH LA DB, —7, WWEOWIRE T, Hist7c < Nephtys sp. A DT
ST b b, Pherusa plumosa, Sternaspis scutata, Myriochele oculata 7c & % £f 5 D3
FHETH S, 1oL, Nephtys iTiEifOWIIEC S HBLT 5 L1%4<  (Yokoyama and
Hayasnr 1980), K & O IGITZ AU EBEE TIXIR\X 5 TH 5. g

ZKIE60m LLER DIR =B VL PRI D FH&YE & 4 8] D SR YR T H 5 EHH T e b B % 5
T B, B ECCHSEN s A R T o in <, KEE)ITH B H R HOFEKDOHA
BXFTEDLEIHEWLEECTh Y, ZCOoBPHD ThZOREIRBE LD Lo T
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%, IKEE0m AT CHAET BRI A A C, IR ) OWEIE L ihFOREICKRE (=
AER, TS b, EERBOMEO NS5 mATHRUER & Fh UER S X hs, 5
m PRI PER OB LR ZT T, KREKOB)EAMULL, B s - TEdTe b B LUVBR
B X 5T, BOMmLEIhd T THA. Nerinides sp., Euzonus ezoensis 1c & D% A
PAELET B30y,  Urothoe orientalis, Eohaustorium sp., Synchelidium spp. 7¢ & D, WEEHIC
BT 5 2 LT bR BT RO S M X - THEST bh b, 5 m PR G Is iR o
WETH S LIz, i hfEerkBiiciy, BMAHEEhbd TRETHE b
W, KHED e xR 2730 Veremolpa micra ® 3% U\~ BT X - T BT Hh b,
% BRI Magelona sp. A, Spiophanes bombyx, Apoprionospio dayi 75 & g3 5, K
0m AT CNTET B WIREW, F2 /7 ~F» A Raeta pulchella = €= 7 ~+ 51 Moerella
jedoensis 7z & DR HADEMTHHST bhB. £ LT, FOWTREER—ZL, BIZ60m
1 F T v PR ERORIE E 7D, O CEEKOEEAAAE UL e b e
B, W2 BIRAT B LEFEOMM T2 - S EBTAHETH A 5 GEB - $71985).
CDTD, STl O AT AN ey, Magelona japonica, Prionospio ehlersi, Euchone
limnicola, Terebellides sp. e E BT, ChBEMEAILI LD ELT, AT AREIC
vt PITSTRESES & o EfE % (Yokoyama and Havasur 1980, #£1986). i B B
2 BIPE RO A HRCID 5 Wi, IR B O OBE R OB 4 — v O &1L
ZRERACR LIcD X9 TH 5.
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Nerinides sp.
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-
Raeta pulchella
Moerella jedoensis
ER
INNER SHELF ZONE Magelona japonica
— prionospio ehlersi
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x I Buchone limnicola
=
g Po— paralacydonia paradoxa
Chone filicaudata
z <__>OUTER SHELF ZONE Notomastus latericeus
Marphysa disjuncta
£ Lysippe labiata
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Y e e DS NEEC) ARSI TEET I Ninoe palmata
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Fig. 9. Schematic illustration showing the bottom environments and the distribution
patterns of macrobenthos in the coastal region of the westernmost part of
Wakasa Bay (The Sea of Tango).
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Table 7. Summary of environmental conditions and faunal characteristics of various
areas around Wakasa Bay.
Area Dominant species or Environmental and faunal remarks

Surf zone

Inner Shelfl
a. Sandy bottom

b. Mud bottom

Outer Shelf

Characteristing species

Nerinides sp.

Fuzonus ezoensis

Several crustaceans

(Urothoe orientalis )

Syuchelidium miraculum

Spiophanes bombyx

Apoprionospio dayi

Clymenella enshuense

Chaetozone sp.
(?)Amphitrite sp.

Aglaophamus sinensis

Aricidea neosuecica nipponica

Veremolpa micra

Magelona japonica

Magelona sp. B

Prionospio ehlersi

Fuchone limnicola

Terebellides sp.

Ampelisca brevicornis
Raeta pulchella
Moerella jedoensis

Marphysa disjuncta
Chone filicaudata

Paralacydonia paradoxa

Prionospio steenstrupi

Lumbrineris sp.

Sarsonuphis sp.
Nephtys sp. A
Numerous crustaceans

- Bottom shallower than 5 m deep and
covered with rather coarse sediment

- Surface layer brackish by freshwater
influx inside the Sea of Tango

- Poor macrobenthic assemblage due to
violent movement of water especially
during winter

- Bottom covered with fine sand

- Depth ranging between 5 and 50 m
except inside the Sea of Tango wherce
it is restricted to a very narrow zone
to 10 or 20 m

- Macrobenthic assemblage considera-
bly rich

- Aricidea dominant area restricted to
the muddy sand bottom around the
mouth part of the secondary bays

- Veremolpa tends to predominate in the
area influenced by brackish water

- Restricted to the area from 20 to 60 m
deep inside the Sea of Tango

- Heavily stagnant condition: Heavy
sedimentation of the fine particle
from the river observable

- Poor macrobenthic assemblage

+ Transitional zone between coastal

sandy bottom and offshore mud bot-

tom characterized by dominant occur-

rence of Raeta and Moerella

- Bottom covered with coarser sedi-
ment, ranging from 70 to 120 m deep

- Bathed with the core water mass of
the Tsushima Current: Environmental
condition stable throughout seasons

- Rich macrobenthic assemblage with
high species diversity present, especi-
ally characterized by high numerical
composition of small crustaceans
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Dominant species or

Ares Characteristing species Environmental and faunal ramarks

D. Continental Slope Mualdane cristata - Mud bottom deeper than 150 m
Asychis pigmentata - Macrobenthic assemblage mostly in-
Glycera capitata cluding cold water elements
Aglaophamus sp. - Very low species abundance and nu-
Praxillella gracilis merical density but considerably high
Tharyx annulosus biomass
Nephtys sp. B - Some faunal change discernible with
Scaphopod spp. increasing water-depth

Some ophiuroids
( Ophiura sarsi var. vadicola’
Ophiura kinbergi ‘
Amphioplus ancistrotus

Amphiodia craterodometa

Spiophanes bombyx O i TS O A KM AIATEIC A S, (2) Amphitrite sp.,
Aglaophamus sinensis, Chaetozone sp. (spinosa ?), Clymenella enshuense 7¢ & O FRiA {19 =
EHE SO, NSO T A S BRI I, Aricidea neosuecica nipponica
AL L, WD E WIS Sk, S S CRE, Scoloplos sp. NP Ditrupa sp. 7o & i
NOBLRRE ARSI %, Teds,  TSCUE, R SO M RSB WAL F 220 Tl foan, i
P AL RPN Tk TS Tk few, JHRWEOW v & B2 KBSm0y Bl X h 2
Py, PR & e O, WU IR O AL e o, {UKBE E oIl & £ Hihtd
oAy sos TR ER (BR, 1986) 1RREIE L T usFe o n RSN,

K150 M LATEO RPEMRNE T Crr, B X OMIRBUR IR 3 5 75, v KPR o SO fTiod
BLC, A TVRGEBERIE & 0 L1 L AW CH A, Cirratulidae, Nephtyidae, Maldanidae
R EDS THIRRC 7 % 1 b FHIOREI TS Hh b5, G BLRI A v, FHITC
M- T b ie < & A 4 MKy S, E 2R EE o KIERF & kIR 5. 150~200m b 7 =
L I Ophiura sarst var. vadicola, Amphioplus ancistrotus <°% CRio> Maldane cristata,
Asychis pigmentata, Glycera capitata T & O R TIRE-ST S a, FHEO L8000 L < i
ETHABH. KU 200~300m Wkix Aglaophamus sp., Praxillella gracilis, Amphiodia cratero-
dometa 1o X OO NI CHESH B, 300m LAk Tharys annulosus, Nephtys sp. B ¢ & p
FEBOM AT A, T S i 3l NISHIMURA  (1965~1969) O 5 5 & 5B it
RERMET 5400 Ly (Havasar and Kivono, 1984). X 51, S llsbic, 1o ok
S D KTES00m A ) T 7 & v k0> Ophiura kinbergi o> RLBCCHR-S1T 50k 5 KA &
SRtehy, RO DI ) OREEAWTH D, Zobk, UK H0 ol ik o> K
Wk, 7 2 A I E L R BRI X St B (Havasa and Kivono, 1984),

EL B il e i e o KB T O IR BT fs L OV o o fi A K T g L Tu B,

V. & #

198256 J11S, FIRRESO22T I\ T A § A—e o, & o 2 1 A —TRIELIRENC L % ¢ 72 2
Vb AR Ao, RN L LRI S Lml) oo § o AP L 7o
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WIS L T, FRECTIR0. 12472 D 21 5~96. OF,  IMIRBCE LR 1 nf 2470 © 380~2, 54514
A, Bl m¥47e 08.8~48.29 (WiTinn) & AME L 7o PEMIO A Tc & % K480~ 100
mo> & 25T CEIE A A Sz T, R4 O g Caiie bE i o g 8 c i H e,

WREA oy B & B TRIDITE A EOTELTH St B 50% L EOWAEA e T
VAL BRI, 7 =BG Sk 2 A BT D 7 NI R L, PEI AR T % - 1o
L DEEHIOBTE,  NILOfs 4. &b M T B -t Aricidea neosuecica nipponica,
Spiophanes bombyx, Marphysa disjuncta, Lumbrineris sp., Chone filicaudata, Paralacydonia
pradoxa, Prionoospio steenstrupi.

DL o FERZ I % BRI 0O FfL O @ si I OFUEDE W L H, 2% 4 >0k
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TR K O BRI Fich B Lk b E B2 nihh.
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