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EFORFILIVEENMEE LEDOEEZIOND., MBBOEETRENOIFTIE
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1. BIZE®

EERFHEICAET 2ZEHFOREIRIE. SEZEFOBEBNHHFLTNVS, HR
JBAETH BT X E (Zostera marina)DMIZ. 5 F 7T E(Zostera caulescens). 5
7 X E(Zostera caespitosa). BEICEHEEW KT D AN E (Phyllospadix iwatensis).
FRICHE 537 Y E (Zostera japonica)MBH5ND, ¥FTFIE, AXT7IE. AH
T, SEEENSAAASALOBEFENS LERTFEICBT2EEAETH D, = KEH
HTORLIIMNETHEFROVBECEHDBERNS ML TS BRI, 2RiEkE@ED
RAUTL2EBRBROZEL, UVYARBREVIHFBICIEINEY Y FOSEEICLS
%@a%zan5[1m1]°$M%TM\kw@\%@@‘mmgnswéﬂaéia
REOHMEODMIIDONWT., BEREOEMIRLEND BE, KELOEGENUEESE
BIGRE (RBERAK) CXOREL. BERBOLERSE. SHBEOEYSENREYZR
BRIICES R, ERBEOBNREDEBENBNEMAD I EICLD., BEHENHB RS
N2-ODOIBEHCPREERLOBMEZHLS AT HILEZAMEL . B o5N/- £l
T—FZEDHBEICLT, BFOBVIRORNBIASND. TYETHOWEEIIDOW TOTF AT
MiZARIC T2 s, SORMBERBLEABRCBIIEMZHEMLORE - RLITAT TO
EHZHANMNIL., BREAMELLPAET 22D 0K 2L L 2EAMELTWVS,
2. WEHOBE
%?ﬁ@ﬁ#ﬁ@ﬁ#é%«\km@‘%ﬂ@‘mm@uEﬁLtU?zﬁﬁ#%%m
LTWs (Fig-1) . KB, BEMEVHEHZEZTH D, MEZIZ. BRNEL
BOBNAKFEFEICRESHAWEZABRNRETH 2. WALEEZERETHESMBERZ L
BTHD., TNTNHBCERVELD 2D, BEREOHEMANERD, S22 B8O b2
BEESEBRNERINTNVDS, AEENTRERTOSZEMEICICAY Y XE., BIG
e, REMSE. KBNFAOIKTIEEIFTIIEON Yy FREEN SO, WBEBTIZ.
BRDOKE3I~6mDBEEL., BHAOKELmETORENTBIYFFIEREST 3
MEEEZBRL TWD (XK 2] . WABKE. BRNORLICEHELEZEND ZHD RS
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3. AEFHEBLURENE
(l)m&@mwk%‘&%%ﬂ@lf??%ﬁ%@ﬁﬁﬁ&Ut%@ﬂ@k%MﬁD@
T EMEDOS M : WEREOAFTRAZEET /20, MR- MCERLUZ/MAE
BEESEAERICLIMEO TERMEEHHEHE. KBCHITIWEEBIA >R, BE
BEOGHIC. BRFRICHBZRELTACR T U 2RBE L THR EOMNEZEE L.
E%KSMBAﬁmﬁxébﬁytﬁb-547L®ﬁ§®ﬁﬁ\%ﬁm&wﬁﬁ%ﬁo
7.
(2) MBBICBIZIFT7 IEDEELRKE ENSKIINTTIFT 7 EDIA
BEEBIRY, RFERIVCAEAEBREORTOLDOBEZIT> .
(3) KFHETFORE : WEOHXEGRICE->DTEERRESKETHLIKPAETD
B, AT —RAEBEFHCI2ESGRUEBIVCABRRANET L2 EENNKET OS
mBlEEB /x> .
(4) HBHEDERLETRELEIFTIEDTA VYA HEWOTYE, ¥
FTIERET. TRIFEOHAEREENSZT LLEENA LGN, LNl bESEDE
KL BBEADE., EACLVBENERELECENHD [XM4] . SEbEHACEE
TAENBENICONT., TOREET =/ —THEDI. BEGE FTICEFLEHENOR
Rz ho>tr b - SAVRRBLTHEEDEE, BE. EXTHET EEZTo .
4. BRELEEZR
4-1. HNEBEEETEARBICIOAERR
LWEEBC BT 2N EEFTEAERICI AT ITHEOE Y A, BLUSCUBA
BRKICLAE T AORENS, SEAFEKNSBESNZRAEE EHA BT 2RATX
ZHBEHBEENIFIEF-—RLTWE, BEEBEICOVWTIR., T—Y OBV EEZKLTLTY
BWREDEIET S,
EVWHKAELLTWAYFFIYTHEOTEEMHIT. LOBWT YELRERNTE S,
KENFAOICB TN MESSSRERICI2BRERELREZETE R TRERZRAL
(ﬂgmn%Gﬁ%\M@ﬁh®¢®%uﬂ®‘WD@*%lmHﬁtN®ﬁﬁkﬁ77
ENHHELTREN, WOOKEAmMS 5mfHEICE S F7IENSHLT ST &8
P Uiz, 7TYEBEOEBIOVWTERIETTH 2. KBJINFATI. 1 99 0 F8K
M5 199 LEKCHIT, EKENKEEELELEIC, ERASOEBOMARZEITE
ZBEICLDTY ST BENBELE., TO%, ERETORFCIOBENMERLLDO
LEZLND, SRLENCDOEZTREREO LY AL EZSY Y Y, STDRREDHE
BEBIEITEIRED, BEOHELEELBEVCRELF CL 2R ETRANIRICZS
ThHHD.
4-2. 7 IE(Z marindBE VY F 7 X E(Z caulescens) DHEIE :
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TREZSARKERDEE LBEDBELEZ. 6AMNSTARIMITHREL. BETEEN
KOD2EBAKREBEKRRBRBLULT LE . FF7VTREBENIIAEL. 6 AIZHETE.
REWRTADPSSAETLNS, FFT7ITOMHEKOEHIT. MNBTFOLS Xz MIFL.
ZTDEDEHBMNS MU, BHOEVWEEEZEZF O TV ONBEHTH S (Fig-4). &
EBEIDODVWTIR., FRIFEXREEHDTH2O TEKET S, KOO KE4L mfT
AT, EXMN2m8 0cmb B2 7 X ENRE S N/=(Fig-3). COXIBRFHEICBY
HHEBERIT. REFHOBEWVWILZ2ERETHASLEDNS, ZOXDRERNERD,
EMEREOERLEZ > TNEHDEZEZoNS., KEBEWORERL &L TAERBEMIC
LREAKDIBERTHD. BHRKBI BT IXEB IV FTIYTORENELEE . £MEH
MBI DWTRSEO T ELTEREINTZRETHS.

4-3. KPAETOREE :

MEHREONEGRICE > TARBEREERRELHF THD. KPHIIBIEKETOE 0~

0 %MWEPWENTERIZETZIAIRXNFT—IT, KELFVTEBOEEOEEDOL X))V

—REELTWVWS, BENBECL > THAIRINTF —OREOESGIETENLT 5., 2O
57, K OKXBEOELICHL. EWORIKILMED TREK T, canopy DB EE X 7=
D, BER2ZEARLD. SEREKLTEDRFEEZRETLIZ NS5, KELHEBER.
DEIBHBEEZBRBICAEDICHATEZ2HMAEZF>TWNS,

WREZOTEFEENOY FI7IYEHENT., THKE2. 5mOBEICATY -
ETsa2&EBL. 19994 2A17H~21RBETCO4HHERLEHEZ2BIRO
(Fig-4). BENOBERENOXETONFIODVWTOBRAI, 2 A1 8 HIcARIN
E?ﬁki%ﬂﬁ%%f%é@@ﬁaZﬁtkwé%ﬁ%-ﬁiﬁﬁmﬁ%#m\m%
l1OmETOXAEFOTOT7 745, BEROKRERSmTEOEREEBRLTHREAT
SHEVDORBBENEOSN-Z., BODHXEZEOTWEHIZB T 2FAED B WIEREHF M.
KELMETIFITERENEETEHERTHHEEZ OGNS, EHICOE2ER
BRNWKETH 2. FARELRES L. PR LLEFHOXETRE ZTTWV., Y ES
IO FTIEOEHEMEOHIE. BEHZEONELEELAFELOMBIIDOVTOMR
MEBIBROLENDS.

4-4, HBEHECBIIEBLETIEBIVYFTIIEDIA YR .

TYESHL TVWBAKEIm~1. 5mBI254 > TRTIITEDEEITIZARTILYE
FA—bNH7Z0 37T 0% TBETES I EMTHoL. KESm~5mfTEDS 1> £
DEEDODHEIIODOVWTH 19 98F10 ARRAEREEZBI x> 2(Fig-6). WATTH.
FFTFIXEDREBRIT7YEELERABETH e AFTIYEERBLTHRVWEINEFL TV,
AUSA>T1999FEUBDEOYAZEY. TOREBREELIRRABZENT
L5FETH B,

4-5. SHORE:
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(1) AF T7XE(Z caespitosa) DEBHDOFREM : HWTFENEET SM D Zostera
BRIV, X573, BELTHRBRZEOTVWEREZRT I LNEERETOD
BB THs [XM5] . BEOHBEOAEELABOEDHIZ, ERECXKVZOBHANT
EZHNDEEZEZIOSNDDT, EHECI2EEREOBRFETOLENHS., WHBODOX
FYIEIZL9 9SEMICERZRELZDDZ,. 199 0FEKRANLZOAEBRED
B ERE T D TFETH D. D ZosteraBIH N, BEERKRZABZATFT7TIEORED
AEHERNE, BREVWOSKFEDAEETREZHFEOMOBEY EEBE L., TOBBHRERIIDN
TERERADEETH 5, -

(2) NERETERAFERIIIIBERENS, BERESIVCBERE LT, Flay
HTRAEOITVETEERSYE 5,

(3) FRERABEDHIRHEDTY SEELEFF T YEDORERROEBHEITS .

(4) KHEE, MBEOBERBIB T I2HEHFIIDONVT., BERXDOEZLZAETEIITLS
BE LM EB IR,

(5) ZELEaPREBLIUMNEEEOBERICET 5 £RBEHH A,

(6) BETRWAOI> T NVREHTEFTH ., TITROZRHRBEROSLZ ST, FE

G EEAE (%) BT 2BEHNRHEEZRET 22D AEDORENLETH
5.
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Fig-1. Map of Otsuchi Bay, Funakoshi Bay and Yamada Bay in Iwate

Prefecture, where temperate seagrasses diversifying along the coasts of
Rias in the northern part of Japan.
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1998. The boat was drived on the track lines set
~13. Black area means Zostera marina Zone

from the points of A~U and 00

2. Map of Otsuchi River mouth where the census conducted by the echo
recorded.

sound effects system in June,
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Fig-3. Comparisons of flowering shoot of long type Zostera marina obtained
at the Otsuchi River mouth in the end of July, 1998 and that of Zostera
caulescens obtained at Funakoshi Bay in June, 1998. Z. marina has plenty of
spadics on its shoot. Z. caulescens has a thick vegetative canopy on the top
and only two spadices, although it is still prematured.
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Fig-5. Profiles and distributions of photon flux from the surface to the
bottoms at four differnt stations in the seagrass bed of Zostera caulescens in
Funakoshi Bay, measured on 18th of February, 1999 by a photon meter with
data memory. Penetrating photons (WE m-2 s-1) were less at St. 1, 2 and 4
inside of the port Kiri-kiri but they showed higher value recognized outside of

the port on the 11m deep bottom.
-2 9 5-



10 12 3

981006 Hakozaki (deep)

—— Depth

Z1-ShootDensity

. Zp-ClumpDiameter

40- |
20-
o LM_R_H

Fig-6. The line census conduted by SCUBA diving in October, 1998.
Distributions of Zostera caespitosa and Zostera caulescens were showed on
the transect line in the deep water (about 6~7 m) seagrass bed of Hakozaki,

Otsuchi Bay. The grass heights and depths were measured on the same
transect line.

Zp: Zostera caespitosa Z1. Zostera caulescens
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Species Diversity of Temperate Japanese Seagrasses and the
Developmental Processes of Seagrass Ecosystems
on the Sanriku Coast, Northern Japan

Koichi Kawaguchi(1), Keiko Aioi(2), Kenichi Tatsukawac3),
Masahiro Nakaoka(2) , Yuji Omori4) and Norio Tanakas)

(1) Division of Marine Planktology, Ocean Research Institute, University of
Tokyo
2) Division of Marine Ecology, Ocean Research Institute, University of Tokyo
3) Division of Population Dynamics of Marine Organisms, Ocean Research
Institute, University of Tokyo
(4) Science Museum of Yokosuka City
(5) Tsukuba Experimental Botanical Garden of National Science Museum

Summary

Five temperate seagrass species occur along the coasts of nothern part of
Honshu Island. Zostera marina is a cosmopolitan species in the Pacific and
Atlantic Oceans of northern hemisphere. Besides Z. marina, the four species
of Zostera caulescens, Zostera caespitosa, Zostera japonica and Phyllospadix
iwatensis, a rocky shore phanerogams, are distributed in Otsuchi Bay,
Funakoshi Bay and Yamada Bay located along Rias Coast of Sanriku Area in
Iwate Prefecture. Z. caulescens and Z. caespitosa are endemic to the noth-
western Pacific. It is concluded that species diversity and endemism of
seagrasses along the coasts of Iwate Prefecture are greately affected by the
ocean currents, such as the Kuroshio Current, the Oyashio Current and the
Tsugaru Warm Current as well as the topographic features of Rias coasts.

The survey on the seagrasses in Otsuchi Bay, Funakoshi Bay and Yamada
Bay were conducted to analize the distribution patterns of each species and to
obtain the ecological information such as morphologidal differences, biomass,
natural histories and phylogeny. Analysis of environmeantal factors and
logging of the data were conducted to analize the various seagrass beds in the
different habitats. To describe the distribution area of seagrasses an echo
sounding system was established and applied. The census by the echo sounder
was conducted at Yamada Bay where Z. caespitosa dominated, and Otsuchi
River mouth where Z. marina dominated. A long type flowering shoot of Z.
marina was found on the 4m deep bottom of the Otsuchi River mouth. This
morphological flexibility is considered to be an adaptation to the ongoing
environmental changes and a process of diversifying ecological features.
Further studies concerning environmental factors including photon flux would
be continued to understand such ecological developmental processes of seagrass
ecosystems.

-297-



	9827-J
	9827-W



