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Benthic Communities in the Western Part of
Wakasa Bay (Tango—kai)with Special Reference
to Structural Characteristics of Polychaete

Assemblages.

Isao HAvAsui and Yuichi HAMANAKA

Abstract

A macrobenthic survey was undertaken on the level bottom
of the western part of Wakasa Bay (Tango-kai) in July, 1976.
Samples were obtained quantitatively by the two types of
SMITH-MCINTYRE bottom sampler (1/10 m2 and 1/20 m2) and were
washed through a 1.0 mm mesh screen.

The number of species, the number of individuals and the
biomass per unit bottom area were highly variable among survey
stations, ranging 17 to 82 species per 0.1 m2, 296 to 2,265
individuals per m2 and 1.7 to 22.4 grams wet weight per mz,
respectively. In the former two cases, however, high figures
were found on the coarser bottom around the bay mouth region,
while low ones on the mud bottom less than about 70 meters deep
with a few exceptions.

Of the macrofaunal taxa, polychaete shows the highest

numerical dominancy (64.7 %), including 3,292 individuals which
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represent 225 species, followed by crustacean (18.0 7) and
molluscan (9.9 %).

Nephtys paradoxa, Lumbrineris latreilli, Paralacydonia
paradoxa, Notomastus latericeus and Chone filicaudata prevailed
most in number among various polychaete species.

According to the similarity of the species composition of
polychaetes among survey stations, the survey area could be
divided into the following four subareas: offshore deeper
region (Area A), bay mouth region excluding Area C (Area B),
the narrow area near the small islands located in the bay mouth
(Area C) and coastal mud bottom less than 70 meters deep (Area
D). These areal divisions correspond well with the pattern of
the sediment types in the survey area.

Faunal analysis of macrobenthic samples from this survey
area reveals that highly diversified benthic assemblage is
occurring around the bay mouth region (Areas A, B) and this
high diversification is attributable to the high species equi-
tability within the assemblage as well as the high species
richness there. This fact probably shows that the highly pre-
dictable environment is prevailing in the bottom around the bay
mouth. Predation pressure by bottom predators including many
demersal fishes méy have a diversifying influence on the benthic
assemblage as well.

Faunal changes of polychaete assemblages from coastal sand
bottom to the abyssal mud bottom around Wakasa Bay area were
also discussed here, chiefly focusing on their feeding types.

Remarkable developments of eutrophic stagnant zone and
traditional zone which were found between upper and lower sub-
littoral zones make the faunal zonation with depth complicated
and considerably lower the upper limit of lower sublittoral

zone here.
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LREERD S 2N EANBICE L 2R TH CRRESICBL . MPEIBLTIZ19754IE
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(FEHEDFHNTO o 1o & K KAROTERNRAKIRE 13 - -5 RS GRS, BT
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EIoNBELANPS, LCTOREHYREORELHREING. BAREHRBSEOMITE #
WHEILTEEMANRAEZ 260 RN 5,

PEOEINEEDG. 197 6FLBRIHEOC BROEGEVHEELRO - ITSERE
HRIC, HBIC L 3ERRE L FTL TEABYRE LML T/, TORE19T764E0H
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7ZLSt. 20 TR 2ED .« HERNOARBEMNEILIBDLLE b, HTFOHETRTEER
FeHE AL THE O RESYO L S HERNORAEITE- 72

* rO—WIBHMS2EEHAKEXLEFALL SV TEEOIARK X VNFETRE
Bh T3,



FRBROMBRIREROFBEOBELEHET, 1m BO WETHYD, BHIC10% fr=
YTEEL, BHT70% 7ra—nicBLTRELK. BEREBYOHK,. SHECH 7T
ERTH & FEE HORTKOSHI® ™) 35508 HORIKOSHI ot 02.8) it T 1 BUAIEE 1 2
7 LR EEARY B REEREBA L,

135°20'E 30" 40" 50" 136°E

35°40'N /a' \bn/j
o Turuga
135°15'E 20" TANGO-KA!

Maizuru

Tango Pen.

40"

35'p

Oura Peninsula
35°30'N 35°30'N

0 1 2 3 4 5km
[ P —

Maizuru

Yura River
ARN

135°15'E 20" 25" 30"

Fig. 1. Map showing the location of 29 ‘sampling stations in
the western part of Wakasa Bay (Tango —kai) .
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Table 1. Depth and sediment characteristics at each station.
Particle size categories are shown in ¢ units.
1): Small sized gear (%B-mz), 2): Grams per 100 grams dried sediment.
s D?ish ™ Particle s1§§ Szizitbgzizznif sediment % o Igzigionz)
<1 1~2 2-3 34 4-6 6-8 8<

1 95 2.34 14.68 25.42 29.51 10.40 5.78 5.83 8.34 1.84 0.30 7.60

2 115  3.46  1.20 2.72 32.82 28.76 11.62 9.63 13.26 2.53 0.57 8.20

3 80 2.17 14.53 32.54 18.44 17.61 4,17 5.62 7,09 1.73 0.35 7.39

4 97 3.76 0.53 1.30 13.56 46.24 14.25 9.90 14.22 2.29 0.69 7.72

5 98  3.62 11.40 4.35 15.61 30.19 14.11 11.33 13.02 2.73 0.41 7.50

6 110 3.80 1.57 1.91 17.95 36.82 14.45 12.99 14.31 2.44 0.61 7.32

7 78  3.30 12.00 14.37 17.26 19.23 14.21 10.59 12.34 2.96 0.32 7.72

8 70 4.52 0.18 0.59 8.18 34.88 23.67 12.28 20.21 2.74 0.52 5.59

9 68 1.39 29.49 51.84 11.41 1.45 + 2,82 3.00 0.75 0.13 1.90
10 70 2.61 6.10 33.24 17.26 16.07 6.92 9.07 11.36 2.86 0.54 6.03
11 75 1.66 8.43 62.28 23.06  3.27 + 0.64 2.33 0.73 0.26 1.68
121 96 3.61 1.43 1.70 20.70 42.42 13.41 7,03 13.31 2,32 0.51 6.51
13 63 3.25 8.25 22.20 14.23 22.03 11.86 11.00 10.44 2.83 0.33 5.54
14 70 2.31 9.78 35.35 15.57 16.74 4.10 6.91 11.55 2.79 0.59 4.28
15 75 1.91 18.39 35.00 27.00 8.04 1.40 3.69 6.49 1.26 0.22 5.50
16 60 4.47 1.04 1.90 15.21 25.47 27.13 13.11 16.15 2.59 0.38 7.09
17 66 4.76 12.37 3.53 4.89 14.97 26.38 18.44 19.42 3.18 0.13 1 6.63
18 71 2.04 15.93 33.04 22,05 9.05 5.22 5.55 9.16 2.26 0.54 5.34
19 75 2,67 7.13 19.84 34.32 14.13 7.47 6.41 10.70 2.48 0.50 6.94
201) 82 2.15 14.00 33.10 18.09 12.50 5.96 2.60 13.76 2.66 0.59 6.00
21 60  4.17 7.92  4.83 10.19 24.63 29.85 11.83 10.76 2.42 0.23 5.97
22 70 3.07 38.82 3.89 5.99 15.25 10.40 11.32 14.33 3.73 0.23 6.28
231) 76  2.62 6.14 22.59 34.20 8.46 5.65 10.48 12.50 2.96 0.60 6.55
24 47 3.96 0.04 0.16 10.67 40.93 25.28 11.04 11.88 2.07 0.60 4.86
25 57  4.64 0.35 1.11 3.70 32.85 36.98 10.59 14.42 2.19 0.40 5.24
26 62 3.80 15.47 6.21 9.66 23.55 26.42 6.88 11.81 2.86 0.05 6.09
271) 70 3.82 0.68 1.79 14.84 39.99 15.61 8.92 18.18 2.74 0.67 6,23
281) 70 3.25 3.27 13.18 30.84 10.73 10.75 15.24 15,99 3.02 0.57 9.1l
291) 75  1.56 34.45 27.43 10.86 3.58 2,40 9.42 11.86 3.41 0.64 5.27




B ER ettt 0 nEmTREER L AT EETRESNABAREAD (Fig.1),
WA ER O LA OBARICEREES JUHSEE L O S BEXRBENOE LW IELHT 5 5
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Fig.2. Distribution of various sediment types in
the survev area.



HMOFERDOEE Vb - MESD50% DULAEED BREL S > TO 5, - /PEERRD
FEA(81s.2,4,5,6,12) TROMWIBIDBEEREN LTOB, U LIS OSAEDKE 70
mIgHL 80 mIRICATET 2 MAOEEEIHSEHOEFS D BARE VM, 20REALE F
EIEFENEBELOEG-> VDY EBRAROE LY SILASL,
—HRHEDRBMIFEEME (IL : Igition Loss) 3. EER FOBSBICH 23S (Sts.
9,11)T1007 7 6 8eH7:0 277 LUTOENMETS - 7oflid, T NTOHIKTS 7
7 LHIH ZH L DA R L (Table 1), FRAEBHISEDSt. 28 THREM (9.11 75
L) BB LN, ThERL CREBAROMME THEIEL, HMEOEBOHETIESt.
12 2BRVTINRTT 25 6 2BABVHEERTOBER SN 5,

2EBOREFOREEHOLE FHRO X H ik, AEIOFE T TTOHR TR UHIE
BEAVBZERTET, —ERTEREL A 0), HERORESHOLE LTS B
A, MBEORESTENLTTREFNCENSE0EHEOLIC L T SBERH 5,

Table 2 ITIFHEOFE B4 08 L U5 20T, HREBIC £ » TEA- o, M
HERBIORBERS 0.1 ¥h /- DICHRELTRL, F/Table 3B EEAIMEEE R

Table 2. Comparison of numbers of species, individuals and biomass collected by large and small gears.
In the column of small size gear figures were obtained by summing two samples at every station
in order to make direct comparison between two gears possible. Numerals in the parentheses
show the per cent ratios of figures obtained by small gear to those obtained by large one.

a: Number of species, b: Number of individuals, c: Biomass in gram wet weight.

Station 2 6 14 19
a b c a b c a b c a b c
Large sized gear 61.5 227 1.94 54 198 1.48 68 118 1.18 85 188 1.44
Small sized gear 66 240 0.89 57 189 0.60 57 105 0.65 47 82 46

G.
(107.3%) (105.7%) (45.9%) (105.6%) (95.5%) (40.5%) (83.8%) (89.0%) (55.1%) (55.3%) (43.6%) (31.9%)

Table 3. Comparison of numerical composition of various taxonomical animal groups between two
gears. P: Polychaeta, M: Mollusca, C: Crustacea, O: Others.

1 2 3
P M C o] P M C (¢} P M C 0

Station

Large sized gear 69.3% 9.0% 16.1% 5.6% 56.3% 13.9% 26.5% 3.3% 70.1% 11.8% 8.0% 10.2%

Small sized gear 75.9 9.3 11.1 3.7 40.8 22.1 32.1 5.0 46.8 8.1 6.5 38.7

6 10 13
P M C 0 P M C o} P M C 0

Station

Large sized gear 41.4% 13.1% 40.4% s5.1% 71.0% 9.3% 6.2% 13.5% 78.1% o9.5% 3.6% g.o%

Small sized gear 36.3 20.8 35.6 7.4 61.5 15.4 7.7 15.4 71.9 8.8 12.3 7.0

14 15 19
P M c 0 P M C o} P M C Y

Station

Large sized gear 65.3% 17.8% 11.0% 5.9% 64.9% 4.7% 24.3% 6.2% 61.7%  6.4% 26.1% 5.9%

Small sized gear 56.2 11.4 27.6 4.8 58.3 1.7 28.3 11.7 63.4 9.8 21.1 5.7

— 4 4 —



LTW3, Zho 0RpoBS Mk S, INIREROBARERDEISARRBEDES
ICHERTH OB R BERSEDLNEDEE U, B, BiEKic >0 Té, Sts. 2, 6
BEDE S IER O HBHIMs O HETRBEETEEALELLSNTODICH L, Sts. 14
» 19D LS ICHUHWHIR TO/NIRERIC & BB DIEN (Table 2), UL LEE
LBy 53 BBE AIREER CR T BRE R TH Y » - 23 AD O W, NURBECELZREL L
B CBRERBLL T B E 02 & D (Table 3) ., —HEOWH & 2D WA/ TD 4
MR (Sts.2,6,14,19) KBENTHERERIC L > TBLESEHOREREL i L BA.
7o AR MATO/NIFRBC L 2 RBA BRS¢ TREBERARBOZhic—RSETH,
TR L > TRONIRBRICE PRV EN B SN, IIREBORESEISHEBOE BT &0
o TH o0, 2 OBK D Hl» & Myriockele oculata ,Notomastus sp. , Maldane
sarst y Lysippe labiota 13 EDEEORELSE (1B (Table 4) o Myriochele D L
DIBEICEFSHOEAOROE TR REC AT DRLONELI SN EDT. ThAERL
LD TN & BRI AR TRENICESBAT LI ONIETH 2,
DEORREE D5 &, IR EELBORIES. &WBETEL (BIHET 2 RO 055
59 A, B, Bk

Table 4. Comparison of numerical composition of some dominant ?b\féﬁ}%fib\ LWER}‘
polychaete species collected by two gears from four
stations around the bay mouth region (Sts. 2, 6, 14 and A7) - D
19). The small gear was used twice at each station. E & & btﬁm@g *a
WL TOREDR Y
TYPE OF
LARGE SMALL
GEAR USED b, U bEAEK B
SPECTES 87 68 DR WVE DR Ry FRE
COLLECTED
DBRETH 5, Lo
INDIVIDUALS 438 282 .
COLLECTED TUTORRD R ICE
TN »
- Myriochele oculata 30 WNephtys paradoxa 29 LTEdchsomic 5
2 ” '% E Nephtys paradoza 29  Pherusa plumosa 22 EEAEISNELSD B,
< a . . .
& ] Chone filicaudata 27 Prionospio sp. 20 -
ARO o O s AN S
:5 § § Pherusa plumosa 26 Paralacydonia paradoza 19 B§Hho T SEOH
Efg :% Paralacydonia paradoxa 25 Chone filicaudata 19 BETHES NW-Fi8s
> O U . . . o . .
gMm » . Prionospio sp. 23 Lumbrineris latreilli 15 5.0
- B E9E Notomastus sp. 18 Flabelligeridae sp. 13 092 fBfkT, ZoN
28 %25 sabellidae sp. 17 Sabellidae sp. 11 FULZENS,29 2 Bk
S s . . ..
28 ggw Maldane sarsi 14 Praxillella affinis 8
g ug) : § Lysippe labiata 10 Sternaspis scutata 7 (64.7%), ﬁaﬂﬁ 917
= = 0w
N Bk (18.0 %), Higx
EfRE L &EEHH505

Bk (9.9%), =D

BT78MEMK (7.4%) &L1i->TW3, RHETOHYOHBREIC I VELSS D (Table

5)y 01w B OYHEHTIZ 178 (Sts. 24,26) H5 825 (St.19). 1o &

1D OMEEETE 295 Mk (St.26) »5 2,265k (St.2), WERTIZ1.725 4 (

St. 275 22,4754 (St.15) OERIC DI - T B, CHERRDE FROEES
— 45—



EARVCRRT 2E, BH (Fig.3a) 3XOERESS (Fig.3b) TRIZOEDKE
70 m BABCERENS , AREERASBEICON ., HREMARSBUTREONN S
RO HBEIEE OO ABICER L, & KEERDNYAOEMIBOER THRWEEZR LTS

—HIBEBEDHEE (Fig.3¢) bREIRABOMERERT Y, EHERIO SHR (Sts. 9,11,

Table 5. Number of species, number of individuals and biomass at each station.
Individuals with more than 1 gram wet weight are omitted.
T: Total, P: Polychaeta, M: Mollusca, C: Crustacea, O: Others.
1): Small sized gear, 2): Number of species per 0.l square meter,
3): Individuals per square meter, 4): Gram wet weight per square

meter.
st Speciesz) Individualsd) Biomass®)
T P M C O T P M C 0 T P M C 0
1 79 43 11 19 6 1,775 1,230 160 285 100 22.0 16.0 1.7 0.9 3.4
2 65 36 9 15 5 2,265 1,275 315 600 75 19.4 15.4 0.8 1.0 2.2
3 40 27 5 4 935 655 110 75 95 13.1 10.2 0.3 1.9 0.7
4 27 15 4 4 635 400 140 40 55 7.0 6.2 0.3 0.1 0.4
5 52 27 7 14 4 1,195 650 155 285 105 17.7 11.4 0.4 0.8 5.1
6 56 32 8 9 7 1,980 820 260 800 100 14.8 9.7 0.4 1.5 3.2
7 43 31 4 3 5 845 700 55 30 60 10.7 9.3 0.8 0.1 0.5
8 73 37 8 20 8 1,340 705 105 400 130 17.7 9.7 1.2 2.6 4.2
9 62 32 4 20 6 1,105 615 40 355 95 11.6 5.3 0.9 0.8 4.6
10 44 26 5 6 7 970 685 90 65 130 15.6 12.7 0.9 0.7 1.3
11 40 17 4 15 4 705 325 40 290 50 4.5 2.2 0.3 0.9 1.1
121 55 32 5 14 4 1,188 800 87 254 47 11.9 10.5 0.1 0.2 1.1
13 41 28 6 3 4 845 660 80 30 75 10.7 8.7 1.1 0.1 0.8
14 68 42 11 9 6 1,180 770 210 130 70 11.8 7.2 3.2 0.4 1.0
15 72 44 6 15 7 1,380 895 65 335 85 22.4 13.3 0.7 1.6 6.8
16 23 17 2 1 3 445 375 35 10 25 8.3 3.3 0.1 + 4.9
17 32 24 4 2 2 590 495 45 20 30 5.9 4.5 0.6 0.7 0.1
18 75 41 8 17 9 1,590 920 180 315 175 19.9 9.2 2.2 1.3 7.2
19 82 42 8§ 26 6 1,890 1,160 120 500 110 14.4 11.9 1.2 1.0 0.3
201 46 18 10 12 6 1,106 580 173 286 67 4.4 1.7 1.2 1.2 0.3
21 26 18 2 2 4 590 440 80 20 50 14.5 5.3 0.5 4.7 4.0
22 36 25 5 3 3 730 585 65 25 55 .0 .3 2.1 0.1 0.5
231) 48 25 6 12 5 820 490 90 130 110 4.5 .2 0.5 0.4 0.4
24 17 11 2 1 3 440 365 25 10 40 15.8 10.4 0.2 2.5 2.7
25 22 16 3 1 2 420 345 35 10 30 15.2 13.4 0.8 0.6 0.4
26 17 12 2 1 2 295 250 20 5 20 2.5 2.4 0.1 + +
27 30 24 0 4 2 494 413 0 54 27 1.7 1.4 0 0 0.1
281) 43 23 9 6 5 1,080 693 140 180 67 5.5 4.5 .5 .3
291) 43 29 5 3 6 720 540 60 40 80 18.7 9.2 .2 .1
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14) CHEMEVOERED 3 HIA (Sts. 21,24,25) TIERELARTOMNIIE L&KL
> TRIZBEATH 5. FIRDO L D ic, NBRFREEZAOLEHRAVOHE TE/INEHL T 5
EEEREATE ALY, BECEY 3REPROETHZNRBEE LA Eh -1 LhbE
2T, NEORETHYS HSHEE T, BO» AL TEEIKL S &0 ) FRO
MR OBMNTOIIRERI L b D EEBZ THENZNES D,

DERRHETOH Y ERINMREA 5 L, Sts. 6,11 2B T RTOHMA TS ERD
50 % Do EEBAR A G, RIESBHCESERSEMT 555 (Table 5), EHEOE
BREAOKEEO D UHOHE T FBEOMIKES O 0EL L5 (Fig. 4) . PREIITR
BTRTNTEKEAETH S5, £FEH (order ) OB (/2L Y Ik £33 EHHELS)
TE LD, BHETOZN TN OBERBRKEZR RGP SIRICENTA B L, RESTIIZODH

OFFSHORE AREA

1 2 6 9 1 15
S D B
%)
=
ASTAL AREA
COASTAL ARE S SPECIES
13 16 D; DENSITY
5. 0 B s 0 8 B ; BIOMASS
I PoLYCHAETE
MOLLUSC
CRUSTACEAN
[ wmisceLLaneous

Species,numerical and gravimetric compositions of main
taxonomical animal groups among several survey stations ,
especial ly showing striking difference of compositions of
crus tacean components between offshore and coastal

stations.

BbsE & A LHIEE HIEES RO NTO B DICH Ly MEICH 5 IK DN T« DMK B S
ET 555, BHTHHEE, 7B LY Ik 2V EHONHEEOEINSE LY (Table 6),
SEERE AHORETHONLERIR 225BAKA 1205 Nephtys paradoxa, Lum —
brineris latreilli, Paralecydonie paradoxa 1 EDBREMNEKKEBLBONI-ETHS,
WIFhORES S HREAHSEL, SHOMALSBONTNS (Table. 7). L L ZOEHIS



Table 6. Numerical distribution of various crustacean taxonomical groups at each station.
Figure shows the number of individuals per square meter.

st. Depth Mo Crustacean individuals per square meter
(m) Total Decapoda Amphipoda Cumacea Ostracoda Tanaidacea Isopoda Others
24 47  3.96 10 10
25 57  4.64 10 5 5
26 62  3.80 5 5
21 60  4.17 20 15 5
16 60  4.47 10 10
27 70 3.82 54 7 47
22 70 3.07 25 5 15 5
17 66 4.76 20 15 5
13 63  3.25 30 15 5 5 5
28 70 3.25 180 133 40 7
23 76 2.62 130 10 100 10 10
18 71 2.04 315 45 180 50 30 5 5
14 70 2.31 130 70 30 20 10
10 70 2.61 65 15 20 15 10 5
7 78 3.30 30 10 5 15
3 80  2.17 75 10 45 10 10
29 75  1.56 40 7 26 7
19 75  2.67 500 30 250 110 60 30 20
15 75 1.91 335 15 159 25 5 5 10 10
11 75 1.66 290 15 175 25 35 40
8 70 4.52 400 35 290 40 25 5 5
4 97  3.76 40 25 10 5
1 95  2.34 285 20 150 90 15 5 5
20 82 2.15 286 7 140 113 13 13
9 68 1.39 355 10 245 40 40 20
5 98 3.62 285 15 95 90 70 ' 15
2 115 3.46 600 35 205 185 175
12 96  3.61 254 7 127 60 47 13
6 110 3.80 800 30 150 440 180

ACER TR IEABICO . » TR T B Lumbrineris latreilli , Praxillella
affinis 15 EBETFOBAERNTZORESEESTIRLED S C & BRTRETIR S, Bl2F
BRI Sy A R BB A BA TEONTETR T E (Fig. 5) . MEREENHBEET 28
(Pherusa plumosa y Myriochele oculata , Nephtys paradoxa , Sternaspis scuteta ),
EOEBOKET 0 mbS 80 milh it TOAKBI 2T 55 (Parelacydonie paradoxa , C hone
filicaudata , Marphysa disjuncta , Aricidea neosuecica nipponica , Ninoe japonica
Ninoe palmata ) 3B LUKE 70 mPUBEROBATPREIC S HOEPT 25 (Prionospio ehl -
ersi , Magelona japonica , Travisia japonica, Travisia forbesii) 12ED & 5ic TEsy
Filgr R+ 2BROEENPS L TH B, TLTZOLHSBELHEERHOIESHROREL
D F M AR MR DOLEFOREABIC KB L, SR E KRR A BIC L - B8RO S BT
ST BT EDBTRETSH o

cecid KiMoTo® sxuks'V o on sz Ao CE AR O ERBEO BT S
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Table 7.

Numerical distribution of some dominant polychaete species at each station.

Figure shows the number of individuals per square meter.

STATION

24

25 26 21 16 27 22 17 13 28 23 18 14 10 7 3 29 19 15 11 8 4 1 20 9 5 2 12 6
Magelona japonica 10 20 35 55 65 10 5 27 15 20
Magelona sp. 130 35 40 60 15 7 15 20 15 15 20 15 15 30 20 10 10 5 5 7 10
Prionospio ehlersi 10 15 7 5 5 20 20 20 5
Praxillella affinis 10 20 40 25 27 15 25 45 7 20 5 20 30 25 40 13 10 45 15 30 7 5 35 20 20
Lumbrineris latreilll 5 5 5 40 85 55 45 47 30 15 30 40 65 45 40 30 55 20 40 20 75 60 155 5 67 30
Notomastus latericeus 20 80 35 65 45 13 40 75 40 10 40 20 55 45 60 20 20 20 5 13 5 10 10 13
Capitellidae sp. 5 25 5 35 7 70 30 60 10 50 5 5 10 30 10 25 5
Paraprionospio pinnata 5 7 20 5 5 5 5 20
Glycera tesselata 5 10 10 5 13 5 7 10 20 10 5 20 35 5 20 5 7 20 5
Paralacydonia paradoza 20 20 7 5 25 35 7 20 60 60 75 60 10 33 190 30 75 55 87 5 10 20
Sptophanes kroyeri 5 5 5 5 5 10 20 5 5 13 10 5 5 15 5 5 7
Sternaspis scutata 16 15 5 7 10 13 10 50 10 40 10 25 25 20 20
Prionospio steenstrupi 45 35 25 7 15 45 5 53 30 15 20 5 35 5 10 25 7 30 20 33 20
Seoloplos sp. 5 10 7 10 7 10 0 5 5 5 30 10 7 5 7
Aricidea neosuecica n. 5 5 7 30 35 60 60 30 15 10 55 15 5 20 20 10 5 35 20 33
Lysippe labiata 5 5 13 10 10 13 35 40 10 35 20 7 50 20 5 5 115 20 10 5 7
Terebellides stroemi 106 5 5 7 10 10 15 5 7 20 5 5 5 5 7
Marphysa disjuncta 60 5 5 40 30 50 25 80 30 5 10 10 10
Ninoe palmata 40 10 20 20 10 15 20 13 60 45 40 35 10
Chone filicaudata 10 60 90 30 20 10 5 20 150 S0 10 45 70 33 5 10 35 47 20
Goniada sp. 30 5 25 10 15 7 20 5 20 30 5 15 7 20
Laonice cirrata 5 7 10 5 10 20 5
Maldane sarsi 15 10 25 10 20 13 10 30 5 5 7 5 7
Syllidae sp. 5 15 40 40 5 13 20 20 10 40 7 15 7
Nothria sp. 15 10 27 5 20 15 10 13 20 10 5 10 15 7
Notomastus sp. 15 30 30 13 90 40 25 40 5 40 30 15 5 20 35 20 15 80
Ninoe japonica 5 5 5 35 10 10 25 25 7 10 20 85 7 25 20 13 10
Nephtys paradoza 20 20 5 5 147 20 30 45 105 60 20 100 65 33 175 120 133 100
Myriochele oculata 10 30 10 156 13
Pherusa plunosa 15 40 130 50




PHERUSA PLUMOSA MYRIOCHELE OCULATA
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W
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Fig. 5. Distribution of several dominant polychaete species.
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PARALACYDONIA PARADOXA CHONE FILICAUDATA

Fig. 5 (continued)
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Fig. 5 (continuod )
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k¥, M OUNTFORD OFEEREIEC & % dendrogram 21E L7 (Fig.6). CORTCn
= 0.4 AHETTHE. VWTNOMAL SRS ELELRS TOER. W/ BIEAIO 2 R
(Sts. 9,11) 2BNTARXL 3DOMERICETLHON5, ZLTID2HAREVIGE

Or

o
w0
1

SIMILARITY INDEX (Cn )

2102616252 8 1918 1 71 1029221317152023 9 2 6 4 52827 312 1

Fig. 6. Dendrogram using KIMOTO’ s O index of similarity based
on the all polychaete species occurring in the survey area.

BEL, L 0EEOHNEAHABECS & BLNEDT, Cho2—20HE#E LT
T, HROOSHAR AR TS 4 DOMERL MR HICRT L (Fig. 7) » BIROEE
BFRHG ST FBERS (Fig. 2 2R 1) 0RO L KIBORSBEETH 5, T ok
HEB L DKIRA,B,C,D &M BKBOBERES JCBHYHEORHIROL I ITE
Ewoh s (Table 8), :
FRHAFOD S AR EEUARAZEOOW / B85 KE9 0 miRL D PEICAIET
B85, ERITEREL, & ICHERITRERAR O BN VICKR BAOAD L AHEEETSH B,
EEEMIST2.17H5 3.8208Mich 0, PHHBEEENLT (Table 1, Fig.2),
CDOAKBICEETNBEZHAD 0.1 nf H7 0 O HEEWEFEHF46.0, 1o/ O DEEEK
X 1, 221.3 Ak BETRO/-A&HEL1.4 7T 4 /0 T 4 KBODTRED BEE
DHTEHERD &Ntz B ERRIOMEK TR SEE 60 % 3K & LD TELSENEND,
FZEOBA S 23.4 % LK CILIRWVTEWEETRT,
LEHICCTRILI0HE, 963 EARESNAD, TDIH Nephtys peradoxa H3{EK
— 54—



BT 16.8 2OMERELRL TEORY TEBL. 100E&/ U EOFESHERL o
fBIC Pherusa plumosa, Lumbrineris latreilli, Sternaspis scutata , Prionospio
steenstrupi 13 &b HBHHAR BOED -7 (4.4~8.9%), Nephtys paradoza

P herusa plumosa , Sternaspis scutate 15 LT DAIRKEL CIRL » 7o ERT D (

Fig. 7. Division of the present survey area
based on the similarity of polychaete
assemblages among survey stations.

Fig.5a), D¥DK
BBLOLBEELZ
( Table 9),
KEBIIEE., i/
BRI O—EB 2R e
BODOKET 0 m ik
D5 9 0m AT HT
TOEWAET 14 #
REET, BHBRDE
HiIMd g 1.56 05
4.76 ¥ TOIRWER
IKbiz b, R-FHEKD
HAICE ZERSKE
W (Table 1), Li»
LA DETN 7%
H, B, Mo 3 ERIC
SFITEZOEARESD
&, MUTEERD
ENCRELDA- 2
LW LIPKEDEVE
HEZ 2% (Fig.2)
ZOAKRICEETN D
ZEHERD 0.1 b
D5y FlEEIE5 5.
9EE 4 KREBLT
RbEOEE R Y,
EUABGERE i 1,126.2

/o THROKIBEA L DI DTIEE S, THLBETRKD-EHEI1I3.3 754,/ T

b 5o

ZERRCCTITIFE, 1,782E&AMBEL N, B, B4R LL8ETH 70 Parela

cydonia paradoxa , Lumbrineris latreilli, Chone filicaudata , Notomastus sp .,

Arictdea neosuecicae nipponice, Notomastus latericeus, Marphysa disjuncta,



Table 8. Envirommental conditions, number of species, numerical density, biomass and some dominant polychaete species of each sub-area

in the present survey area. P: Polychaeta, M: Mollusca, C: Crustacea, O: Others.
AREA A B C D
NUMBER OF STATION 8 14 2 5
DEPTH RANGE IN 70 - 115 63 - 95 68 - 75 47 - 62
METER
Md¢ RANGE OF 2.17 - 3.82 1.56 ~ 4.76 1.39 - 1.66 3.80 - 4.64
SEDIMENT
MEAN NUMBER OF 46.0 t+ 11.1 55.9 + 10,3 51.0 21.0 + 4.9
SPECIES PER 0.1 M2 (27 - 65) (32 - 82) (40 -~ 62) (17 - 26)
NUMERICAL DENSITY 1,221.3 + 513.8 1,126.2 + 237.8 905.0 438.0 + 130.1
PER M2 (493 - 2,265) (590 - 1,880) (705 - 1,105) (295 ~ 590)
BIOMASS IN GRAM 11.4 + 5.2 13.3 £ 3.6 8.1 11.3 £ 7.1
WET WEIGHT PER M2 (1.7 - 19.4) (4.4 - 22.4) (4.5 - 11.6) (2.5 - 15.8)
P 58.4 % 66.1 * 51.9 * 81.1 *
NUMERICAL COMPOSI- .
TION OF TAXONOMI- M 12.4 9.5 4.4 8.9
CAL ANIMAL GROUPS C 23.4 16.3 35.6 2.5
0 5.8 8.1 8.0 7.5
Nephtys paradoza 16.8% Paralacydonia paradoxa 7. 2% Lumbrineris latreilli 18.6" Magelona sp. 15.9%
Pherusa plunosa 4o4 Lumbrineris latreilli 6.7 Lumbrineris sp. 8.0 Notomastus latericeus 13.9
Lumbrineris latrellli 4.2 Chone filicaudata 5.1 Laonice cirrata 4.8 Magelona japonica 10.5
Sternaspis scutata 3.9 Notomastus sp. 4,1 Chaetozone sp. 4.3 Travisia spp. 9.3
Prionospio steenstrupt 3.9 Aricidea neosuecica n. 3.9 Seoloplos sp. 4.3 Prionospio steenstrupt 5.9
DOMINANT POLY~ Prionospio sp. 3.8 Notomastus latericeus 3.8 Lysippe labiata 2.7 Praxillella affinis 5.4
CHAETE SPECIES Myriochele oculata 3.5 Marphysa disjuncta 3.4 Glycera tesselata ? 2,7 Capitellidae sp. 4.0
Praxillella affinis 2.9 Lysippe lablata 3.3 Tharyx sp. 2.7 Paralacydonia paradoxa 2.5
Notomastus latericeus 2.8 Ninoe palmata 3.0 Harmothoe imbricata 2.7 Glycera chirori 2.5
Glycinde sp. 2.7 Praxillella affinis 3.0
Nephtys paradoxa 2.9
Capitellidae sp. 2.7




Lysippe labiata , Ninoe palmata 13 E7SHEMIMBBEEOEN - 12T, Lunbrineris,
Notomastus latericeus B KB VTN DKL ED U HE%E RS (Table 7,
Fig. 5) . COMEBOBEEIE 2hE EGE B0, Maldane sarsi, Lumbriclymene sp. ,
Dorvillea matsushimaensis , Terebellides stroemi , Lesocapitelia sp. (1),
Goniadae sp. , Syllidae sp. (=Typosyllis alternate 7 ) 15L& T DAKIRICHHFEOED
THENE,
L L Table 9205 SIS 18 L 5 K T C OLZEEHEOTEMK L ARO £ & 0 HH
EEEgrcE<. &

Table 9. Similarity of polychaete species compositions " .
calculated by KIMOTO's Cy index?,10) among four 7‘“%’7@%‘3@#@@%
sub-areas (below the diagonal line) with the

numbers of total species (denominator) and the z"\" Licts-TZL
common species (numerator) occurring within any -
couple of sub-areas (above the diagonal line). liE’E@@lZé}& F:']*%
BN OV T HIE
A B C D
BREANUEEEIT
80 o 29 o 41 o
A 501 (39.8%) 148 (19.6%) 129 (33.6%) 660
E. /B
B | 0.482 o 232 £ s B, h/RBichE
LTHET 3KRCIE.
C 0.213 0.446 1}]% (10.0%) 7j(ﬂ§7()mﬁf‘jf£’(‘q]9&
NAEE (Md¢) T1.3
D 0.276 0.319 0.061
9~1.66 OHWEH

D 2 HIBRAEED,

TOKED 2 HRD 0.1 w7 VOSBRI 5 1.0 8. EAEBEFEZ 905 @ik of ,
BETRD AR 8.1 75 o/ i 2N Fhal. B, BEELEE I &8 05K
VOBEHENZ, FLOTHOME SR TOELK X, B ERIER TR
ZEFVSEMEEDZH0D, 51.9 % LARIKHENTO & EbHEFEME L, RDicHER
HOMR BN 35.6 % EHBOFNONEMITH S ( Table 8) o

ZERICCTE8TE. 188 BARBL NLlch, 2D DD Lumbrineris O 2TEDOEMOREE
MELY (Table 8), MHA T OEMRICH L OIBESEADO N, H—AdRicdnELIn
ESWEEOHBELELATH D, L LEHASITEL LR EERERT S 2, HEMED
ARFESFH DA Lunbrinerss BOEBRHNIEL (BLEHMEATERTIEEIRLZ) . 2
&S FRIIC DD A B Tl HBIC 42503 Paralacydonia peradara , Marphysa
disjuncta , Nince spp. X EARSIROTOSE (Table 7, Fig. 5) 73 LiZ O cih
OHRBE LR VR AFELILBESAON B, Lichis T TIHS EHAEFE—K
BILADTHERRNT AT &L (ICRERLEIEL LRI,

AR O TR OSN3 T D& 5 HEMRK OERIX, IR D EHNLE A
T, EEABIVERBRLS EOMEBRBEORNGERERB L b DTH S I, Lichi-TAHED
EOCHT MR E D IHBEOREORKRIL C CORERAE FRHEICTR L TOROE RSN

—5r



3, MBEOHEAIRE AV TS SIS Sh 2 R+ d 5,

70 m PIIROBALOAIZD (5HA) (IMdd 3.80~4.64 TN MR EZDORETH
5o L LTORMADELSHERIZ 0.1 nfd/-0 21,05, FHOREAREEL 438.0 fHk
R L. RN BEEELELIERTH S, L LEETRD - FHEYEIZ.S
75 b of THRA OFZRCITIENMEETR T, B BERRER TR EEHN 811 %
LERAE HY, BANLBREEREORBERT,

CZTHEONI-LEEMHI S, 35 3{HIKT. Magelona sp., Magelona japonica ,
Notomastus latericeus , Travisie japonica BEY T. forbesii HSEERT B8,
Prionospio steenstrupi , Prawillella affinis, Oapitellidae @ 1%, Paralacydonia
peradoxa 15 EMAKBTHBEET 2EBESHAT,

AEBIERE. CNITRHEOLN T ZBERBOSDEHNTH B E, L THWRO
O S MEIC LT TOLEWER UKRA , B) Kbiz- TESHFEHEOI L O FWOHEENTE
BHoNBEANERSING (Table 10), & KHRL/2E D ITiE KIRA) , B KIRD
) AR OBITHAMRL AT A B0 KRB Tk, BBIR (edge effect ) 5T T DE
HEOREBHEMLZEL LT 3—20E R, b AN, —HRIT S hannon ~ Wiener BEHEIRIC
L AL BMEY (H') 3 HWREROBE S (species richness | d ') BLUEHEKOY
& (equitability F 703 evenness | J' YO DOERIC &> THEBIh 3L bhT
2 TEROBES (47) A L TE D DY BOEETTEER ¢ OBBHROFLET

‘®LTW3 (Table 10), L LEROBESE L SICEGEMS /o AROBEICHA~
THSE O MBS IROBRERSEOHHIBEHRVUAOERD BH 287 5@
150 (Table 10). SANDERS!® #s#5fid 5 &k Sic. €Dk S imEEkos BEDR
Ei, CCOBEBBEOREEDOES L H08bE S, R IOFHAERDITFRETH
2 (BRI 2 —, FRE) cLiE24803, PAINE!Y, DAYTON and
HESSLER'®), REX'!2) $x¢r VIRNSTEIN'®) & hsigiids & 5ic. EAHAS
KL ZHARO®RI GEESER L L TERTEX RV OTRESLS D b, BEEAO—ART
BN EFTL THEBROEAHEOHEREOBNMEED T, TOBREB/BRBFHED
BEIC OV TE S I A- ZREZMA TAHI0,

~H B ERCELE S TTLEROBYHORREAP S PITT S edic, KKRTEILBS
N1z 2ZEFCED 3EROBEBO TS FMEHE A KD, H Uk i LTRD - BHEEROR
REHELTHSE Table 11 DL DI B,

Fh oS LR L DI, BERFOVED S A KEEFHE O FRMEEIC M 51 >h TRHEIC
SECEDEDON D, TS5, EMEREOHHEBDO 3K (A,B,C) 3. Spionidae
DE L ET 3 RERESS LU Nephtyidae, Cirratulidae 75 EOERIFERICH O
ML ED S 200m DIEOKESTE LR 0, Lumbrineridae ® Capitell idae O,
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oo M EM .S R e §NV LB EEYPEFgYNEBERAYR , o 0O
Eaaa@abu@1mc%&.a&mmcmé&@ﬁt%r%mﬁamﬁsu
NS E oM Som S, BN oo @ %R 00w B MBS 0@ o KNP RS SR
g b F 3 T R B S &% 8w s -8 mm ML, N BN S v W
FEEZEL N y@P2 VD a0 Ee Py BKS Iyt He IR
8 < F 82Kk g@mRp v o= e SV DR G LB MY vy 55N
L L E S P MY T @y K E wﬁt%%éfﬁnﬁ%%%*g&UAaﬁ
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DEEFHELBARER THRT 2 &, £ OEMEARICGRBRE AT THO I EN
BHond, THbEKET0m IROBEMOBE T Spionidae ¥ Magelonidae 78 &

Table 11. Comparison of family compositions of different polychaete assemblages found in
various areas around Wakasa Bay. Rarely occurring families are omitted here.
Numeral shows the percentage of individuals to the total polychaete specimens
collected in each locality. Capital letters in the parentheses after the family
names indicate the feeding types according to JUMARS and FAUCHALD19) .
B: Burrower, S: Surface deposit-feeder, F: Filter feeder.
1): Calculated from the raw date of YOKOYAMA and HAYASHI (in press),
2): Calculated from the raw data of HAYASHI and HAMANAKA (unpublished)}.

AREA OFF YURA R.1) TANGO-KAL OFF WAKASA BAYZ)
D B A c

DEPTH <20m  20-60m <70m  70-90m - >90m =70m  150-200m  ~300m  >300m
SYLLIDAE (?) 3.3 1.4 5.9 1.0
GLYCERIDAE (?) 1.4 1.0 4.3 2.3 0.5 5.9 6.5 0.8
GONIADIDAE(?) 1.2 2.6 2.3 3.4 4.2 0.5 3.3 4 1.1
LACYDONTIDAE (B) 0.9 6.1 2.6 7.7 0.4 0.7
NEPHTYIDAE (B) 1.9 5.0 2.6 4.5  18.6 1.6 3.9 19.1  18.1
ONUPHIDAE (S) 0.2 0.1 2.0 1.7 2.2 2.1 0.7 6.9 5.1
EUNIGIDAE (S) 4.0 0.2 0.5
LUMBRINERIDAE (B) 1.5 3.6 1.7 13.6 8.4 31.4 44.6 18.1 9.0
ORBINIIDAE (B) 0.6 0.6 1.1 1.0 1.2 4.8 0.3 1.7 3.4
SPTONIDAE (S) 56.7  26.1  10.5 6.5 2.6 7.4 2.6 3.5 2.8
PARAONTDAE (B) 0.1 0.6 0.6 4.4 1.6 0.5 2.0 6.6 4.5
MAGELONIDAE (S) 6.6  19.7  27.6 1.9 2.5 0.3
STERNASPIDAE (B) 2.0 1.7 0.4 4.0 0.7 0.8 2.3
FLABELLIGERIDAE (S) 2.1 6.3 2.1 1.1
OWENIIDAE(F or B) <0.1 0.1 1.0 4.0 1.6 1.2 4.5
MALDANTDAE (B) 10.5 3.0 6.3 7.2 9.2 3.2 12.7 8.1 4.5
CIRRATULIDAE () 6.5 1.9 2.6 4.1 4.2 8.5 9.1 15.6  24.9
OPHELIIDAE (B) 2.7 0.2 9.7 0.5 0.4 0.5 0.3 1.0
CAPITELLIDAE (B) 4,5 11.0  18.2  11.9 6.5 1.1 2.6
AMPHARETIDAE (S) 0.6 5.1 2.6 8.5 0.7 3.9 9.6
TEREBELLIDAE (S) 0.3 0.7 1.7 1.6 0.5 3.2 1.6 2.5 0.6
TRICHOBRANCHIDAE (S) 11.0 0.9 1.0 0.2 1.0 1.2 1.7
SABELLIDAE (F) 0.7 7.4 5.7 5.3 0.6

OEBHREYIEASE (surface deposit ~feeder ) IR LR EFNLESEDTEL K E#
TAEBEEAEEL RTOWCH L. KET0m DEOEIMREED S EFRE TR, XE%
BUESEZEOBEDVELLLBAT S, # L TF#hKK > T Lumbrineridae , Capitellidae
, Maldanidae 75 OB AE (burrower ) OHIHINBAOHMMEDS h. FHO
MRS FIIME L. & 0B EATEAE RS & VA 5, Tk KUZNETZOV!®) 3HaA
WO ERIO PR O BEIEBDIRIC AT TOVH W 5 KERORABYEEIC BT, RS
#YaE (suspeosion feeder ) 1»o BIRHIHEBEYRE (selective deposit-fee;ier o
MARS and F AUCHALD!?) ®W 5 surface deposit - feeder ICHEMT B LB 3) %
B OERIRHER YA E (non—selective deposit ~ feeder : [F L { burrower i€ /Y44 3 &
Bbhd) ~LAKROHEIMC S BEERBBORLHERL TV, BBV TRY
L SERHEOC DL ) NEBBERAFEOL/LI £ SIKCKUZNETZ0V DO HEHICH- 12
— 60—
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bDEVR KD, Licdio THMERE OHTS 5 N/ SRR O 26k 4 Bic syt 2L,
ELTRUTEL, BEEEORNBLILE LTERT 24805 3,

IO KRS THIz L HiC, FB. W/ BIGHE L AR CEBR RO 3 At s
LA H - THE. ZBEOE Y AROEFRR. HRITHEELERERASET IO, di
BTN ZTHKET0m BB L OKEIOm BUTIZTR-> TES (Fig.7) £ LTLFO
LEBONERTORERRELBLAL 5L, DEBISSWKE20m §iO & C 5 THE
ELREEOHESERIBHONS) | L OBREBOME~DIEN D OEHHAED KR DIC
AT BZERNIETHIN,

ECATODOW IR HEMEN ZKELS 0m HIBIROBEM Fic —a80k 22 L3 &
CHBNTHD, HORIKOSHIZY) HLuds 23 cho % 2h 2h FEE%S (upper
sublittoral zone ) B X U T4 ( lower sublittoral zone )EBEA Y, BIEMSGEKD
EEERZETITVE A ERBECLVKOEHEDOELWAKRTH 201 L, BEiTH
BHFEDH T, FECE > THAKORETEH KB TH 2L 5, SOICERICL 22l

TEMPERATURE

()J F L] A M J i A S (e} N [24

12

DEPTH IN METER

300 .

SALINITY

0
20

33.0 33.4 33.¢

50
75
100

150

DEPTH IN METER

300 . . . . . . . . . .

Fig 8. Seasmal variations in the vertical distributions of
temperature (a) and salinity (b) at the fixed station
(St. 4, Kyoto Pref. Fish. Exptl. 8t.) for the routine
oceanographical observations off Wakasa Bay. Drawn
after Fisheries Agency of Japanzz'zs)'
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H52H5DDBEZ 20 ~40m OFEL L THOEANG S0, EBROFNOF = LH
HUTHABU TR AZRAICH L CCOBRBRERTH 5L 10D, LrLELHIESKT
T D& HIE—fRHIIE 4 — v & i LT MR ORI > A RS R3 L 0 TS 5,
EPEHEBICRE ST KR, BABRERO0 &2 UKESRGT 7ol B gRlE A,
EEMSt. 4 0 36°20'N , 135°26'E) KB 5 1971 EOKR. BHOBE A% EA
MIHC A5 & (Fig. 8) 22,28) &5 B b3 THEMRHO B 0RO BN KB > TR
WICE 3 L TRPA TRIF—BEEMEEL T M, TO®%KL S ZihiF TREESORE
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