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Temporal and Spacial Distributions of Macrobenthos in Mutsu Bay

Toyomi Takahashi,* Tatsuaki Maeda,* Toshikuni Nakatani,*
and Nobuyuki Yanagawa*

In order to elucidate the conditions of food environments for righteye flounders Limanda
herzensteini and L. yokohamae in Mutsu Bay, Aomori Prefecture, the distributions of macrobenthos
were investigated by analyzing grab samples obtained at approximately 300 stations chiefly from
March 1980 to February 1983. Faunal composition in the bay was correlated with the mud
contents in the bottom sediments. In the extensive mud bottom in offshore area polychaete annelids
predominated, representing 82.8% of the total number of macrofauna. Most of the dominant
species, Scalibregma inflatum, Paraprionospio pinnata, and Maldane sarsi, were chiefly abundant
in East Bay. So macrofaunal biomass and density in West Bay were consistently lower than those
in East Bay. The densities of S. inflatum and Ampharete sp. increased remarkably in spring and
decreased in autumn and winter, while no seasonal periodicity was found in fluctuations in den-
sities of Lumbrineridae and M. sarsi. There is a general tendency that the macrofaunal biomass
in offshore area attains peak in summer and lowest in winter. But such a periodicity was not
found in East Bay since the autumn of 1980 because of remarkable increase in density of M. sarsi.
Results of cluster analysis showed that the community structure of macrofauna in offshore area

varied largely with fluctuations in abundance of dominant polychaetes by seasons and years.

EED IEFROBERBICABEL TS v H L Ag
Limanda herzensteini & <= v+ L. yokohamae o
EEBEYRAT LI OO—BEIE LT, FhboEH
LA L TR D, ChE CIERA LRI AR DER
HREGD & AEBERY? wouwTHy Lico FHLDE
BT IhiE, YiERo~r v A1 b~z p v 2B3ERT5
AN DL TBE, RRSTHESR, Imm o
L b~ e v bR (LT, Bioy b2 LER
THEEIh TS, ThbOFAINEREOEBICEF T
LEMS ALN BN, BEIELHEEFIH I T o
424 C b BRI X - TRty & L C sk & 7 il
DRBOAEEME RS Ty, A E L TERT S
LR TE I,

LD NV b ADHAC D TIIFEIR A S
HE1X Ao 28, 270 Yamamoto? 35 L OVERE 5 1hH S
MIORMAE B L, B LCER Y b 20X 9%
ToTwbs LxL, Thbldsk & 7 4 A Patinopecten
vessoensis DEBEMHEXERHNELTE Y, WTh
b HHFEME IR 2 B E T, AR, £EEE,
LB OFEHF XOFEE(LL EC D0 TRRED 2 —
HOKBICE S 7cEY Lk I3t 2Dtk

W, KBEETRBARCERT LAY F AZEC2WTL
DhyHi L BEHERY OREHR L OBAR, B IOEEE
DHIRSA & HEOFHWHR AL MK Lo b
2, XV AOHBER LAY EORERAET A BRET
LB ERID, BERCKTAT T VI B IOV
1 BEORMBRECHEENMEEZHOLMT L X 5 &L
2o

AECL D, BB R EHEBE AW fodiiEE
KEFKEFXRLHEZ FH Lt RA=EEEEE, W
A%, ZEBEOREE LEBREV- IR
B mphEies L, WERLIEELET A, R, ¥
FCoOBRBEECY Y, SRIEREIIEE T SFE R
*%5L%ﬂﬁﬂ%§ﬁé K, WELREERBERD

DCWEHBON «, EREESEREERICH 2B -7
SEIAEBREE 2« RIESE, B BOFKLL AN

B EGIE 2B 54 4E ~ S8 SRR EBERAR KT L, O
PO L ET,
MHElE LUHE

KFGE TR - 7o v AERFE LS LT 1980 43 A
ﬁ&wwizﬁif@ﬁﬁ,@ﬁ%@%h%hl%do

* dvvEiE ok sEkE 2 (Faculty of Fisheries, Hokkaido University, Minato 3, Hakodate 041, Japan).



1340

T L

TSUGARU S,

T T T T
Fukuura Si

5mmolo

=77 P BAY
VAL g Noheji

\j:\j\‘ [ 50 ) I‘}I“E ) 10
H

oNsHy I

50

Fig. 1. Map of Mutsu Bay, Aomori Prefecture,
showing localities and contours of depth (m).
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Fig. 2. Cumulative number of species (upper),
mean number of individuals (middie), and
mean wet weight (lower) of macrobenthos
taken in successive sampling by grab at two
stations (O, @) in East Bay.
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Table 1. Mean density (number/m?) of macrobenthos, by mud contents (M %) in the bottom
sediments, in Mutsu Bay. Values were calculated on combined data from March 1980 to May
1982, Figures in parentheses are percentage of each organism in each mud contents category

Mud contents (%)

Benthos item

M=25 26<M=<50 S1=M=75 Mz=76
COELENTERATA 4.3(1.0 1.9(0.3) 3.2(0.4) 8.7(1.%
TURBELLARIA 1.0(0.2) 2.8(0.5) 4.8(0.5) 4.0(0.7)
NEMERTINEA 11.0( 2.6) 15.6 (2.7) 4.7(0.5) 4.9(0.8)
SIPUNCULOIDEA 10.7( 2.5) 18.1( 3.2 20.2(2.3) 9.5(1.6)
POLYCHAETA 193.6 (45.6) 420.9 (74.0) 543.0 (60.9) 477.6 (82.8)
Aphroditidae 2.1(0.% 0.7(0.1) 0.4(0.0) 0.3(0.1D)
Phyliodocidae 5.1(1.2) 1.1(0.2) 1.1(0.1 0.7(0.1)
Syllidae 17.1( 4.0) 5.2(0.9 4.0( 0.4 2.8(0.5)
Nereidae 2.8(0.7) 1.1(0.2) 0.6 (0.1 0.6(0.1)
Goniada sp. 6.7(1.6) 6.4(1.1) 6.7(0.8) 4.3(0.7)
Glyceridae 6.3(1.5) 8.2( 1.4 10.3( 1.2) 5.8(1.0)
Lumbrineridae 9.3(2.2) 94.2 (16.6) 72.1 (8.1 61.5(10.7)
Spiophanes bombyx 9.3(2.2) 0.5(0.1) 0.4(0.0) 0O (0 )
Paraprionospio pinnata 9.5(2.2) 45.7( 8.0) 14.9(1.7) 53.4(9.3)
Sigambra tentaculata 1.0(0.2) 6.5(1.1) 7.0 0.8) 14.2(2.5)
Magelona japonica 4.9(1.2) 106.0( 1.8) 13.3( 1.5 57(1.0)
Scalibregma inflatum 4.5(1.1) 8.7( 1.5 82.4(9.2) 78.8 (13.7)
Opheliidae 1.2(0.3) 0.2(0.0) 0.7(0.1 0.2(0.9)
Capitellidae 3.9(0.9) 11.7( 2.1 13.7(1.95) 7.0(1.2)
Maldane sarsi 28.7( 6.8) 76.6 (13.5) 176.0 (19.7) 181.8 (31.5)
Other Maldanidae 15.8( 3.7) 37.1( 6.5 31.3(3.5) 4.6(0.8)
Lagis bocki 13.0( 3.1) 9.4(1.7) 9.6 (1.1) 0.7(0.1)
Ampharete sp. 5.4(1.3) 63.0(11.1) 56.3(6.3) 34.1(5.9
Terebellides stroemii 5.1(1.2) 4.0(0.7) 5.1(0.9) 1.2(0.2)
Other Terebellidae 1.9(0.4) 3.7(0.7) 11.4( 1.3) 3.5(0.6)
Sabellidae 20.0(4.7) 6.6(1.2) 7.0(0.8) 7.3(1.3)
Other POLYCHAETA 20.0( 4.7) 20.3( 3.6) 18.7( 2.1) 9.1(1.6)
PHORONIDEA 7.4(1.7) 0 (0 ) 0 (0 ) o (0 )
Phoronis hippociepia 7.4(1.7) 0 (0 ) 0 (0 ) 0O (0 )
MOLLUSCA 41.3(9.7) 46.7 ( 8.2) 260.4 (29.2) 29.7(5.1)
POLYPLACOPHORA 1.3(0.3) 0 (0 ) 0 (0 ) 6 (0 )
GASTROPODA 8.0(1.9 5.1(0.9 11.8( 1.3) 7.5(1.3)
SCAPHOPODA 8.0(1.9 7.1(1.2) 8.7(1.0) 1.6(0.3)
BIVALVIA 24.0(5.7) 34.5(6.1) 239.9 (26.9) 20.6 ( 3.6)
CRUSTACEA 131.4 (31.0) 27.8( 4.9 22.3(2.5 17.8 ( 3.1)
OSTRACODA 12.6 ( 3.0) 10.8( 1.9) 6.7(0.8) 3.0(0.5
GAMMARIDEA 99.8 (23.5) 10.5( 1.8) 83.8(1.0) 7.7(1.3)
CAPRELLIDEA 2.2(0.5 1.2(0.2) 2.7(0.3) 0.6 (0.1
BRACHYURA 0.3(0.1) 0.7(0.1) 0.8(0.D 1.9(0.3)
Other CRUSTACEA 16.6 ( 3.9) 4.6 (0.8 3.3(0.4 4.6 (0.8
OPHIURCQIDEA 17.3(4.1) 18.2( 3.2) 28.2(3.2) 15.2(2.6)
Other invertebrates 6.1(1.4 17.0( 3.0) 5.3(0.6) 9.4(1.6)
Total 4241 569.0 392.1 576.8
45.6%, k\~T=a 2= EfEEE LT A HREY 31.0%, FY = h A Bro—FE Ampharete sp. B LU= VR A
T BEAY LT AIEEW 9.7% 7= FE 4.1% v’ A4 Paraprionospio pinnata % F & T 5HEFHEOLHD
THD, HEEO LD 5EHE BOIEEFRR S cEIEDE (14.0%) . REHESI~T5% WTilr v
TIHEFCE . ThiH L, REHFE 26~50% BTt MU A Alvenius ofianus O —F e KFE O TD, B
RV &7 Maldane sarsi %X LTHR 7T h (KB DB RS I D L Te» T B (29.2%),

1 ¥8 Maldanidae, 7> 1 v 248 Lumbrineridae, » o b )R A RGNy b AEBIIREHEER 26~
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Fig. 3. Contours of mud contents (%) in the
bottom sediments in Mutsu Bay. @: data
from Japanese Fisheries Agency (1978), O
data from this study.
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Fig. 4. Distribution of density (number/m?) of Lumbrineridae (A), ‘Scalibregma inflatum (B),
and Ampharete sp. (C) in Mutsu Bay from March 1980 to February 1983.
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Fig. 5. Distribution of density (number/m?) of Paraprionospio pinnata (A) and Maldane sarsi (B)
in Mutsu Bay from March 1980 to February 1983.
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Fig. 6. Seasonal changes in density (number/m?)
of polychaetes, Lumbrineridae, Maldane sarsi,
Paraprionospio pinnata, Scalibregma inflatum,
and Ampharete sp. in Mutsu Bay from April
1979 to March 1981. Values were calculated
on the samples except for the northern area of
Tairadate Strait and the coastal area less than
10 m depth, and values of M. sarsi were on the
samples from East Bay.
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Fig. 7. Seasonal changes in body weight distribu-
tion of Scalibregma inflatum (A) and Am-
pharete sp. (B) in Mutsu Bay. Shaded parts
show percentage of individuals less than 5 mg.
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Fig. 8. Seasonal changes in body weight distribu-
tion of Paraprionospio pinnata (A) and Maldane
sarsi (B) in Mutsu Bay.
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Fig. 9. Seasonal changes in egg diameter distribu-
tion of Scalibregma inflatum and Maldane
sarsi in Mutsu Bay from Novernber 1981 to
August-September 1982, The number of
each sample was 250 eggs taken from 5 in-
dividuals of adult worm, respectively.
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Fig. 10. Locations where macrobenthos were col-
lected. (A)-O: March 1980, ©: May 1980,
@: August-September 1980, ©: October 1980,
©: March 1981; (B)-O: August 1981, o:
WNovember 1981, ©: May 1982, ©»: August-
September 1982, ©: February 1983.
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FACHREBEBEETHHECL L, S, mEILTY
IS F A VA Y AHRREDS, BT & KRB Tk
V2 7 VEEERGTR LN TIE D, B 013 IE R
FHETIRMANZ b 7= 4 BEEL TV foo 7o
¥, 3 AowmEdkE sy ~rx2e 5 Ophivra
kinbergi JREAME, & L < VR0l X B SFEATEE LT
BREHEN DN, 5 A FA v v A HEE~R
LT WD,

2. 1980 E8 ~10 H: F /== h 1 OEKEESE
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Fig. 11. Dendrograms showing similarity of
numerical composition of macrobenthos

among stations from March 1980 to March
1981.
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Fig. 12. Dendrograms showing similarity of numerical composition .of macrobenthos among

stations from August 1981 to February 1983.
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'83 Feb.

Lu: Lumbrineridae

Pp: Paraprionospio pinnata
3 si: Scalibregma inflatum
Ms: Maldane sarsi

: Ampharete sp.

. Alvenius ojianus

: GAMMARIDEA

: OPHIUROIDEA

. Spiophanes bormbyx
i: Magelona japonica

: SIPUNCUROIDEA

i Nicomache sp.

- Lagis bocki

. Praxillella sp.

: Phyliodocidae

: SCAPHOPODA

+ Euchone limnicola
Ppu: Petrasma pusilla

Fig. 13. Seasonal and spacial distributions of macrobenthos communities in Mutsu Bay from

March 1980 to February 1983,

Table 2. Annual changes in mean density (num-
ber/m?) of Polychaetes, Lumbrineridae, Para-
prionospio  pinnata, Scalibregma inflatum,
Maldane sarsi, and Ampharete sp., from 1979
to 1982. Values were calculated on data
obtained during August-September in each
year

Benthos item 1979 1980 1981 1982

Lumbrineridae 83.7 45.7 83.3 108.0

P. pinnata 13.8 37.7 24.9 27.9

S. inflatum 53.0 124.5 180.9 15.2

M. sarsi 60.1 46.0 360.7 219.0

Ampharete sp. 41.5 0 94.2 51.9
REERZ R LT,

FEHENORBEL TO Im? BEER LOEY
BEOVHEL 4D & (Table 3), F48 >4V AEHHBEA

WIRS oA L, KT X 2 @RV NS WS L T
WAFed, DL DA TR DTG EICF A A Y A
BT AR RELI - T\ D, fEnT, FAYA V2
FHEOEERS JOEDE T T h o B TL £8HE
h, BLEMET-TWE, CHERLT, =F V352
A, P2 Y= I AR IY Ampharete sp. T hF
NWBLEBETARERNTRERA YAV AEDIEMT, i
OEBELEEHOE L KL, BER JIUEYRITF
By Y AEBEI b EKETCHL, —, kY
&7 oBEEET 1980 4R 10 Ak 1983 42 B To

BHECl, £RED REKECHELEMELT TS
HNEL, FRVA Y ABPRKEHET D L 0EME
3 1.3~4.9 f5 CEHTIH 2.9 %) Th-T

% =

YR TP EEE P OEBNIAL AL TNB Z &
CEELCESEE EBL, b, vV a7,
FRVA VA, b= ITAhA, aVAFTALTEEL
U Ampharete sp. DEEELIL-> T, D5,
B3 HILRAL, B2ALEBERYAEETHLW, T
b, BEREIIE N {EKOREI NI
B BNEES v P AD R & 78 DR
LA, A - HERMEDCLEBEI MBS TH LS
S DK T A b 5 EWHEY Y E LT\ 5,

F o= TAA, GVARRAEFRBIT AV EZ STV
BEL LTHB TEEERY VR T 5, FAY1 Y 2
ITEE O KR e, Ampharete sp. TILAARELD
R EL, Fio, HE BT IELS B B I
Y, FoEBEEIERD CEZERELHY T T, 2Ok
B, METRABCRTL~ 7V I A0EWER X
VB AE, RBRIE T W {ERELH 5D,

= HVABLIO =2V LY LI ABRAD~ 7
rly b AR 1979 ks L0 1980 4L L ITEFELE
WLTHERCRKERD, T0%, KECAMWML, £
MiEKETHER L% (Fig. 149, =05 bH, £F
HUIEAREON L D RELE I HEDTW5H05, B
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Table 3. Density (number/m?), biomass (g/m?), and subdominant species (SDS) in the main
macrobenthos communities in Mutsu Bay from March 1980 to February 1983
Lumbrineridae P. pinnata S. inflatum
Month Density Biomass 5DS Deinsity Biomass  SDS Density Biomass SDS

(n/m*  (g/m®) (n/m?)  (g/m?) (n/m?)  (g/m*)
1980 Mar. 211.4  3.74 Mj-Pp 276.0 7.89 Lu 402.9 9.59 St-Pp-Ms
1980 May 179.2  5.22 — 354.2 10.13 Lu 384.1 14.93 Pp-El
1980 Aug.-Sep. 183.1 5.49 — 674.6 14.23 Pp-Ms-Lu
1980 Oct. 179.4  3.12 — 425.5  8.01 Lu-Pp-Ms
1981 Mar. 677.6 9.08 Ms-Pp
1981 Aug.-Sep. 242.8  5.97 — 1718.6 32.59 Am-0Ok
1981 MNov. 257.2  4.63 Pp-Ca 304.4 12.06 Lu-Ms
1982 May 290.5 5.38 Ca
1982 Aug.-Sep. 595.2 12.93 Em-Ca
1983 Feb. 4206.7 7.30 -

Ampharete sp. M. sarsi
Month

Density Biomass SDS Density Biomass SDS

(n/m?)  (g/m®) (n/m?®)  (g/m?)
1980 Mar. 224.0  6.35 Lu-Pp-Pr
1980 May 458.3  8.31 Lu-Pr
1980 Aug.-Sep. 469.8 7.16 Pr-Lu
1980 Oct. 623.2 11.83 Pp-Lu
1981 Mar. 1381.2 19.72 Lu
1981 Aug.-Sep. 996.4 15.13 Si-Lu-Ok 931.9 19.92 Lu
1981 Nov. 420.3 10.66 Lu 946.0 17.53 Lu
1982 May 830.9 11.30 Lu 1168.3 26.14 Am-Lu
1982 Aug.-Sep. 1684.8 23.15 M™Ms-Lu 1133.7 20.68 Lu
1983 Feb. 1235.5 27.09 Lu

Lu: Lumbrineridae, Pp: Paraprionospio pinnata, St: Sigambra tentaculata, Mj: Magelorna japonica, Si: Scalibregma inflatum, Ca: Capitella
sp., Ms: Maldane sarsi, Pr: Praxillella sp., Am: Ampharete sp., El: Euchone limnicola, Em: Episiphon makiyamai, Ok: Ophiura kinbergi.

TOTAL FOOD

WET WEIGHT (g)/m?
)
=
m\

I \\~P0LYCHAETA e,

e ———

Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec
MONTH

o]

Fig. 14. Seasonal changes in biomass (g/m?) of
food organisms for Limanda herzensteini and
L. yokohamae in Mutsu Bay in 1979 (») and
1980 (®). Values were calculated as mean
values from the almost entire area except for
sandy area. (Takahashi et al., 1983).
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