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Relationships between Macrobenthos Communities and
Sediment Types in Mutsu Bay

Shigeru Nakao* + Seiji GosHiMa*, Hirotaka Nomura*®,
Hiroshi Yamacucur* and Seiji YosHITAKE*

Abstract

A quantitative survey (42 stations) of the soft bottom macrobenthos in Mutsu Bay, a
bay on the north Japan coast, was conducted during September, 1987. The Correspondence
Analysis performed with sedimentological variables (particle composition, carbon, nitrogen
and sulfide percentage) rendered the ordination of four groups of stations (concordant with
a Cluster Analysis) in the Q-mode and four groups of sedimentological variables in the
R-mode. Three groups of stations are restricted to sandy and sandy mud habitats in the
coastal areas. The other, muddy bottoms with a higher percentage of chemical variables, in
the middle part of the bay.

A total of 213 species was collected, polychaeta being the most dominant group in
density (65.8%,) and number of species (31.5%), bivalvia being 13.1%, and 19.2% and
crustacea being 14.2%, and 27.79, respectively.

The Correspondence Analysis performed with the abundance data of the most abundant
species rendered the ordination of four groups of stations (concordant with a Cluster
Analysis) in the Q-mode and four groups of species in the R-mode. The first group of
stations is dominated by. Lumbrineris sp., Terebellides stroemii, Notomastus latericeus,
Maldane sarsi, Chaet setosa, Goniada maculata and Glycera spp. as characteristic species
of silt-clay and high organic content sediment, and the second group, by N. latericeus,
Pramllella sp., Lumbrineris sp. and Aainopsida subquadrata as characteristic of very fine
sand, the third group, by Lagis bocks, G. maculata and A. subquadrata as characteristic of fine
to coarse sand and the forth group, by C. setosa and Byblis japonicus as characteristic of fine
sand.

i L & I

BRBDO~7 e v b xOBERESIT, 1~2BOHHEH L L Petersen (1913) 1234
¥h, FOAXVSFATFT— 2% 7 5 AL —SHCHKS L/ Stephenson et al. (1972) 7z &\
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RGNS BEIRTETV5 (il 2iF Nakao, 1982 ; Hayashi, 1983), X SR CIIEE
Mo HEERT O FEEL RS S h T (Poore and Mobley, 1980; 748, 1982; Shin,
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1982 ; Jacobi, 1987), £ DR B H L T\ 5,

—F, NEBOHERN L EBEE L AMET 2 2L B4 CHLMCERTET V505 Hibfl
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et al,, 1972 ; Penas and Gonzalez, 1983 ; Jaramillo et al., 1984), fiZ& OBEHBAH LI hTE T
W5,

TR, FREEBREBO v vy b AYRPIHERN LBEER L Ry SEEFITIC
IoTHLMZTEE ER AL T3,
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E48Wlom BEOLEVEHGCTERELSEEL, 55 LD TRTOEBYY 5% Fikrsr
<) vTREEL, ¥0%, FHAZLOBERIBEAELEELL.

B XA EEIIFE 2eom ¥ CHEMCE ) BRERE LK SRECUTOSFCHEL
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Fig. 1. Map showing the location of the sampling stations and the contours of depth (m) in
Mutsu Bay.
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#fiE (P) X Snedecor and Cochran (1967) iz X Ak OB BREX ¥ @A L7,

X =arc tan v/'P/(100—P)

#E 3 % Mountford (1962) D FEHHEREETT Vv Fe /34 LTR IO ERTTRL, ¥, £h
FhEUTHHEF Y ELDTIA—FARLD ETEL, FRLOFHNEESYK 3 O FHic
RLUT,

40D 7N —FRGTLRCEEOBHIZ, X2 0ZHBOHMIR &R T 5 L ERITHET
ECh, BETIEEAVHECED L S RERYFHOMEBELMCL 28V, T THEDD
VIREBDOREBETH BT E L (Orloci, 1967), FI LT L TEBLRD 2 ODRKEER

Total carbon (%) Total sulfide (x10'%)

Fig. 2. Spatial distributions of silt-clay (9,), total carbon (9,), total nitrogen (%) and total
sulfide (x10719%,) contents in the surface sediment in Mutsu Bay.
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Fig. 3. Dendrogram of the Euclidean distance obtained by group average method (upper) and
spatial distribution of four groups of the stations (bottom). See text for A-D.
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Fig. 4. Correspondence analysis ordination of sedimentological variables (R-mode) and 42
stations (Q-mode) on components I and II. Stations are numbered 1 to 42. See text for

A-D.
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TAT7 7Ry PRETRAMEATHIE SIS ERV RV EBbhb, Lo, EILMOE
IWARLhZEE ARIE,rOHABOHVCNTFAERTIEETH Y, BUMROEHREDS
HHLRAZEDS 2O0BREROEE B BP0 LB ERL, KEHGEIICH D 5 BE
WA AETRSOEBE CRASHLCNB I EERD, 2hb3IDDEERIFRYECHIL
BEIVICORHL, BRELEFFRCKERETIE, A - HErANEERTERL, &
BRI ESRVCEEDRE TR V25 (K3),

2. TIOHNRYPRAOBER
BEIhic<7e v} 23L2WC2A3EHETHY, FOIBLEEENELEL AT

Goniada maculata Maldane sarsi
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O t-—5
O 6-25
O »-5

O 51-100 /0.1m?

Fig. 5. Spatial distributions of number of individuals (no./0.1 m?) of 11 common macroben-
thos. ' -
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BT 31.5%, AT 65.8% ¥ 5DTV5, DWTHERERENREN 2T.1% & 1429, — KA
¥21192% L 13.1% T, Shb 3 00EHYH T2 E0BHE D 184%, BEEH D 93.1% 2 hbs
LEB, &, BB EDBHEIED 2% M ET0.1m? 24 b oFEER 100 B4 ExE
THEYDITHLIETHY, TOIBEEFENIEY LD, KRB LHHERZThEh1E
Thb, ChHbOBOBEBREBEESMERTERIDL 5iclid, FhEFhoBILTL LFA—
EREYRT OB LTI, KBNEKERNEBCAHT0R*a2 v A58
Goniada maculata, A ¥ FFoO— Glycera spp., ¥ K> 1 v 2 Blo—& Lumbrineris sp., v & v
4 + = # 1 Notomastus latericeus TH D, Z D 5L Lumbrineris sp. D547 OO EDIRET
BPOFLKBEHBH LD THB, wV &4 7 Maldane sarsi & 2 o 7 > = 5 4 $tO—F& Praxil-
lella sp. (ZRIELERR, TFlHD 5 T KEHEC S DI L, BEIFHRBECERET IS
AOFLEBREROL HICE LB, i, BPFRTLEND S, BRABRCS VB XL
% = 7 A B> Chaetozone setosa, ¥ 3 A ¥ = 5 Lagis bocki, 2 =27 > 7% = h A Terebellides
stroemit, =% ¥ > ¥ ¥ 1 Awionopsida subsquadrata X U'= v K A ¥ » Byblis japonicus 735
55, D5 C. setosa + B. japonicus (XFEERELIC, L. bocki, T. stroemis 351 O 4.
subsquadrate ZEBOREHAMEBROPLLEDL L OB 15,

CDXHE, HEKEDO~s v v AREFRLHOAEBEFRNCIG L TEhEho S MR Y
HHELTW28, BEBHOZLWwIhb<s vy 2AEFOEMSICA DI ZEMARN & BEEHK
DERIT, ThZhoFHOREH, FENATEEORME 2T EATE, LrdbEEENE
L, ThERDLTOZSBEERYER TS L THE, BROEKEX Y oXFEr3LhZth
OEAERTLERDOKMND L btk hd, ¥ CHAROERAR & BERICLLRS
B % Kimoto (1967) OMELIEEHK TR, Mountford (1962) »FIg@EEHEIZ L » THEHLD
BUWHEBRO 7LV — 753 2R L, BELXTF Vv Fe 542 LTR6D RS, Thifhot

A B 9] 2]

16 122325 31624 911 62133381325 272830343247 4 5 726 8 12151019 18 31 3536 38 2237 42 1417

Similarity

Fig. 6. Dendrogram produced by group average method with Kimoto’s similarity index
(upper) and spatial distribution of four groups of the stations (bottom). See text for A-D.
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Ebbdbd, TOREEEABBHBICSWTRARETCH S, £ CHICRLAETERE 1162
WO LS, 7522 -5HTH A~D OEMECOWCEERE L ABOEETHES W%
RAqfc, LRL, AER OV TEEMEOREFTEANTOHEANERT » v vEHE L 20T,
Elliot (1971) @ L7=2'» THRRIC L AR EEBRE X 2B,

X=log (fE{#&%+1)

LHAXNEBEONBERLIBEE <Y v 7 A% EB L LTENLACER, B 1 KL 0E
2 BEIAMEA0.141 33 L 0°0.086 THLDIER L, HIEHMET0043 THB &, B, H2 D>
DEGTEEGHDB41% 2BATELZ L2, L TH L 2RIV EEMELTELR
LEEEYITE T2 L CEILAVCEAOHEBRFRERLLONNT TH A TRMALL, T
PERTHHEE LR — ¥ TR, &V &% 7>, Lumbrineris sp., 8 <272 7% 5455
725 AGRE, Prawillella sp. Lo Fv A VT HA B BER, FavAFe), v Iifyd
&, Glycera spp., =F VY EFH A b s CERE, KIU=yBvasre C. setosa b1
H5DEHE L CEEER T LDHENTES, —F, TrEEL, FIRMEEL LI Q-E—FT
X, #52,3,6,9, 11, 13, 16, 21, 23, 24, 29, 33, 39 7B 7 B A HuAEE, b 25, 27, 28, 30, 32, 34,
41 20705 BHAEE, #55,7,8,12,15,18,26 25705 C Hi SR, 5 31,35,36,38 7 %
DGO 4 SOBRKR S EIND, b0 I EABREFhF RGBSR LEDLTOT, A
RHIABHCBHSHIBERCE TSI, RE—FO(LDBT7AL7 <y b OFERCIZ
QE—FOR—TA77xy rOMIABRNBTEZ L LR B,

RTDQE—FTHIFIA~-DOZHEFLERO6D 7 5 A% —FHCHT- A~DoKHE
BEdBT5L,18L 250 2EPBEOHSHIE-TWAL, A—7A 77y F DA
BIHLCFA—HE»r bl TWA I bbb, £ TQE— FL - THT bRl SN
MNET 5 R — FORBRCINA T, HESHOFHEGEH 3% U LOTERH PSR & xR
LAEDWRR1THD, RENOBEEY L > TRSZ LinT5 & ABEEL Lumbriners BEER, B
TR 1L Notomastus FFER!, C BRI Lagis FHER 35 X U D ERL Chaetozone BEETI L 7e b, A #b
SBE Lumbrineris BEER), B #5513 Notomastus FER, C i SFE Lagis BEMN S IO D

I Ir
R-mode Q-mode

- Praxillella sp.

7
(8} Noto)nastus latericeus
L]
Byblis japonicus \___/ N . [ s &
‘ﬂ- s Maldane 3‘"'37‘1 2 (D) e
Chaetozone setosa e ©, (Cl’,-”
o @
Axinopsida subquadrata
Goniada maculata
Lagis bocki
Glycera spp.

Lumbrineris Sp. . .
i
(A} ¢ % Y

Terebellides stroemii
L]

Fig. 7. Correspondence analysis ordination of 11 dominant species (R-mode) and 31 stations
(Q-mode) on components I and II. Numbers refer to station numbers of four station
groups in Fig. 6 and see text for A-D.
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Table 1. Dominant macrobenthos species and their individual compo-
sitions (%,) in the four station groups.

Species Composition (%)

Group A Lumbrineris sp. 25.65
Terebellides stroemit 7.34

Notomastus latericeus 6.34

Maldane sarsi 4.58

Chaetozone setosa 441

Goniada maculata 3.41

Glycera spp. 3.14

Group B Notomastus latericeus 15.35
Prazillella sp. 13.54

Lumbrineris sp. 5.02

Thyasira tokunagar 4.31

Spiophanes bombyx 4.11

Glycera spp. 4.01

Maldane sarsi 3.21

EBunice sp. 311

Group C Lagis bocki 6.93
Gontada maculata 4.79

Azinopsida subquadrata 4.53
Ophiolepididae A 3.68
Polyplacophora A 3.62

Byblis japonicus 3.04

Maldane sarsi 3.04

Group D Chaetozone setosa 27.73
Byblis japonicus 5.41

Syllis sp. 4.95

. Azinopsida subquadrata 3.99

Eunice sp. 3.87

EBuclymene sp. 3.42

Tharyx sp. 3.25

BT Chaetozone BEER 1z % ﬁ%hﬁ‘?é Z L EiB, Lichis T, Lumbrinems BEER 2 PR E
BRBIZKLS 5L, Zh EBEUERE Notomastus FHER I FHBET & FHEHEL O KK,
FRER2BER L BECUHOZ L Lags BETRIRBOIL L EOWMBEBAE I, Chaet-
ozone BEHEF BN ES & B IHMFR M T35 4025 (K 6),

3. T7ORY b AREE ¢ KRR OMR

=7V REEERBE L SHELCRALHOBREYREO LTRE, Sl io0KE
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Table 2. Number of stations in each sediment type to four macrobenthos
community types

Sediment type
Community type
A B C D
Lumbrinerts community — 4 — 9
Notomastus community — 1 — 6
Lagis community 3 2 2 —
Chaetozone community — 4 — —

HMeBTraR e 4 >0OHERNcET A AP HERRILTAZ LAFEIND . 22T, K
LERTOFThEFhQe—FTELDOALHARYHBLTERERLLOBREKR2TH %,
Lumbrineris RERET 2 3A0 > LEE DR s, 7, EEBRw 4asrzth
FhE&EN5, Notomastus BER O TH ST, 6 #HSHEE DA, 1 #55 BREI& ¥ h, Lagis
HERNO THAR, KEARCIS EEBHEIEECHzhEh2BAT > ETh T
%o —75, Chastozone HER D 4 E X TN CEEB R E TR TWBZ bbb, 7 T AL —
GHROFv Ferzrs s (X6) rbbhd X5 CHEELEDE Y Lumbrineris FER &
Notomastus BEERBIBL T A+ o FE0EBL, FEHECHILLEL BV ELYRTEER
A HER L, ¥ 1z, Chastozone BEER I HRHEL Vi FH LB RERT L2 EER O
ZEHATT B & ETe D, —7, Lagis BEMIKE D Mic5Mbs L bhiz\-2, FlpERD
BRVCHEBALEBHETO S ODEBRNBAL SHT A2 Lodtb b, BIHERN L EEROXN
EEROLZERAERD, 779 AZ —SHhORODLEFEOMEFHOEMOMERTRS LX6 D
2o RBLTLELNTHAS S, WA (1951) DB ~2 vy + A%TH (1935) ©EES
FBREEACCALOOBRERMENL T58, ThXfhoBEROTFERRSBIOBRLBAL:
TR -TED, FRLOERASHHVRB L ZRNTED DR D, 2 2OREHEICEIP O REE
BABB L, BONEEELERLZEREDSEHTHAIMN, WTFhe L THILFERIIL
oA oDBER L FE, EREATELEGRALH ELENLLALOERTRETOFERD
SEEHRBETERNELT, ERKOESETHENOSAELHAL T3, ML TRFSESH
ESHRCRTERICOWIHEL, KOBELLAR L ) ESES M OHRARN 5 EBRO
EEYEHL, ThaicBEE KEhETNCOBESBEOBRENERELLTV5, ZDL)
CHET T, UABENERTALORCRY P ABERANESOOHE—RLTWAHZ LI1TY
RTHBHLOCbBbhd, LicdoT, BrE405fonBeHER L ERREOMGRY#
R 2B ERBcRELAEYETE Z L0356\, —F, SEEMINC Y 2HER L KER
BEOBGEYE LA LAHEE, EENE, SclERoBRARYELHGBERESS
LRt 5% 0h% < (Poore and Mobley, 1980; Shin, 1982; Penas and Gonzalez, 1983;
Jaramillo et al., 1984), Zh SBEEROBER S MR TEBIFERNLEBR TS~ 27 s XV
FADEEER LEEES L VIFERR L HECEEL TS EEHB L LT B, Nakao
(1982) BEHEBECHRIEhic To0< 7 v <y b ABEHR L} Hitis L CREBHME ¥
bHTIL—HL, LR ERARCEERNOBREOEERK LHOER L CHOFEDH
FHREORIGBEFRYEE TS L TEETH A LIEHL TV BERECEN L HENOS L
SOoDBERNEEOREARDEREN CSMHL, o 1 odBEVEEREM /T 52, o0
P e BTOBEBRIE SIS BEbRWZ EARIESHIE L > THLM o, 58, “hb
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