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Population Dynamics of Sessile Bivalves Mytilus galloprovincialis and
Xenostrobus securis in Hyper Eutrophicated Bay, Japan
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This study was conducted to clarify the population dynamics of the two predominant bivalves, Mytilus gal-
loprovincialis and Xenostrobus securis, in Dokai Bay, Japan. Quantitative sampling of sessile animals and monitor-
ing of water quality in Dokai Bay, were carried out from 1991 to 1992. We applied cohort allometry to these spe-
cies to evaluate their population dynamics. These bivalves predominated on the vertical walls of the intertidal
zone, and its maximum standing stock reached 18.3 kg/m? for M. galloprovincialis and 10.6 kg/m? for X. securis.
With respect to M. galloprovincialis, it is suggested that most of the population inhibiting the inner bay will be
spoiled by anoxic water in summer, and the population which is inhabiting the bay-mouse will act as a source
population to support the whole population in Dokai bay. On the other hand, X. securis dominated the inner part of
the bay, and a negative relationship was found between X. secx#is biomass and the number of sessile animal spe-
cies in Dokai Bay. In this study, we found typical population dynamics of the sessile animal community in the eur-

tophicated area.
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Fig. 1. The location map of sampling stations in Dokai
Bay.
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Fig. 2. Vertical distribution of the water temperature,
salinity, dissolved oxygen and Chl. ¢ concentration in
August 1992,
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Fig. 3. The settlement period of Mytilus galloprovincialis
and Xenostrobus securis in Dokai Bay. Values are the
abundance of bivalve larvae attached on 50 cm rope
during each month.
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Fig. 4. Seasonal change in the wet weight biomass (kg/m?) of Mytilus galloprovincialis at each station.
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Fig. 5. Seasonal change in the wet weight biomass (kg/m?2) of Xenostrobus securis at each station.
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Fig. 6. Vertical profiles of the abundance of Mytilus gal-
loprovincialis (A) and Xenostrobus securis (B) in Dokai
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Table 1. The result of linear regression of environmental factor and two species of dominant bivalve with respect to each station in
Dokai Bay*
Dependent Variable Independent Variable + /= 72 P F ar
D.O. - 0.86 0.02 19.1 1,3
. 0.6 . .
Mytilus galloprovincialis Sal - o 0.07 w7 13
N . W.T. + 0.59 0.13 4.25 1,3
Wet weight biomass
N.S.S. + 0.44 0.23 2.32 1,3
Chl. a + 0.08 0.66 0.24 1,3
N.S.S. - 0.48 0.19 2.73 1,3
. D.O. + 0.31 0.33 1.33 1,3
Xenostrobus securis
Wet weight biomass Sal. + 0.21 0.44 0.78 1,3
& Chl. a + 0.02 0.85 0.05 1,3
W.T. + 0.00 0.93 0.01 1,3

* Each environmental factor is expressed as dissolved oxygen concentration (D.0.), salinity (Sal.), water temperature (W.T.), Chl. a concentration
(Chl. a), and the number of total sessile animal species (N.S.S) observed in this study. +/— =positive or negative correlation

Table 2. The result of statistical analysis calculated by ANOVA and Scheffels method for population of two species of bivalve from
October 1991 to December 1992 against each station (P <0.01)

Sampling date Degree of Sums of Mean value of shell length,

Bivalve species Fvalue  Pvalue

and station Freedom Squares Sheffe’s separation
Mytilus May 1992
galloprovincialis (Stn. 2,3,4) 2 16.55 2.61 0.07
Aug. 1992 2 7677 87.44 <0.01 17.88 15.13 10.88
(Stn. 2,3,4) Stn. 4 Stn. 3 Stn. 2
Dec. 1992 2 17581 216.16 <0.01 33.67 23.65 19.92
(Stn. 2,3,4) Stn. 4 Stn. 3 Stn. 2
Xenostrobus securis OCT. 1991 3 96.57 18.60 <0.01 4.24 3.62 3.60 3.20
(Stn. 1,2,3,4) Stn. 2 Stn. 1 Stn. 4 Stn. 3
May 1992 3 1485 56.29 <0.01 10.48 9.15 7.70 7.57
(Stn. 1,2,3,4) Stn. 3 Stn. 4 Stn. 1 Stn. 2
Aug. 1992 3 1322 31.24 <0.01 17.25 15.68 13.40 13.40
(Stn. 1,2,3,4) Stn. 2 Stn. 3 Stn. 4 Stn. 1
Dec. 1992 2 17581 216.16 0.37
(Stn. 1,2,3,4)
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Fig. 9. Comparison of growth rate of Mytilus galloprovincialisand Xenostrobus securis among stations.
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AN 10 psu L EOE S THRBICHEES T 5E 2 WAL
TED, O FEHROET L 7EE S OKIK T4 87
BT Lid, ERBICBVWTLHEIN TS0 &
7o, AT VAT YH AT S ak— RIS
MEHEMT RS2 S, £Stn. iCBiFs5avnTvAhATL
INUHA OEEEE (Fig. 9B, Table 2) ERMRIC
BHELERIFBOOLNT (Fig. 8), BEANC BT 5K
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BREZ ORI VAT NUH A OERREFICHE
HERIEZINTENHEIND, IDIZ, SEOFEEH
LavnI VAT NYHNALOFRMARE2ETH
LT eprgahin (Fig. 8), BEREBEMLL A-HBIC
BT, FHICHE T AEIRA SV LIIREORIFEIC
FRAHIETHEVWDETHEMNTHS, ThHDI b
O, ATYFAHA LUK AL, aynnT /AT N
DA ATRBEOELCIE 2> LA HEXR, 1~
2LV HECS A 7Y A 7V EFIR L CEGR
FHRFL TR0 B 5, 1At 12 AR
REMGIBEO XA BEBE FICERTHA I hA
Capitella spp. ICBA3 AREXT-> Tk D, ABOEM
Bl S 1~2 » A CTRAER L L TRBAECH-
TEREAEETH A & h, KR EKOTEERR) 4
T AKBREBOREICKESILL, BOMEMATHEE N
SHLILEERHL WA, LOEOMTayoL VA
TENUNABEOERB KT BHRAELT,
OBRFBOMAEOHENE 2 NS, B TILE
FICR2 D E EEYDOSRRENEMT 28 AR,
SEOBHRERD S, HaFMICHEHEBEE SNk
Moo, avaTVATR AT L ORERIINER
EREELEVCAOHBEAY L /2 (Table 1), 47
H—DODREEM L LT, TOLDHEIE, EiICLiBRN
{hﬁﬁff%ﬁkhaio'lﬁﬁﬁﬁﬁ%k 1355
, RELICHENTHEHAEAFZHMIESZ Lidkw

, BEE(LIC X AHEOTRIE LEHOBE S EM
é ﬁfg«if\ﬁﬁ@@iﬁ“(e‘ﬁﬁ {8583 A Opportunisitic Spe-
cies Th b LEZLOLNS,
RAEBEREIW 4 km EO/NEBELRBTH LM, %
OWBENBFISIIER X ELOTE LS B8 M7
BTH5, LYFAHTABLICaynT /A7)
HAE, LB BREBLL BB 5 RE S5
WTHHD, BMEOHERESCEFERNR L > T35
CEDBSREOFAETHLM LT, Tihbb, ASY
FAHAFEBEOARIA, o U7 /N H A 3EER
AT HMmL, LATHFEA T4 RBOTICERT S
BEMPLOHEDBAI LT, a7 /AT
UH A MBOBEFRIC & > CRRERRE T AR 58
NaERFOT LT, MEBICBSTAEEFLMRL T
Bo O L&D I EERHERBRE LB OB RES
&:isb’(%%ﬁ":éhfis , EEEBIC BT A8 G &M
TR, BB ANEBIIC T B I fE AR
BEh R T CEBHB M LR,

E &

AW LAETTHICHLD, BRESKREHE B
fRFRSAEIC T Ok — F OITEFIZ DWW TH R 5 J i
H, JHERHoT, JOBEMD THATERHOEY
ELET,
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