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Seasonal changes of the erect shoot of Zostera caulescens
MIKI (Zosteraceae) in Sanriku Kaigan, northern Honshu

OMORI Yuji* and AIOI Keiko**

The phenology of Zostera caulescens as observed in both Otsuchi Bay and
Funakoshi Bay of Sanriku Kaigan, northern Pacific of Honshu Island, from 1993 to
1999. After the erect/reproductive shoots grew longer than about 200 cm, they began
to bear the inflorescence in the middle of May and some of the shoots bore young
fruits in June. In Sanriku Kaigan, flowers and fruits developed in one month later
than in Sagami Bay,central Honshu. Although all of the inflorescence fell off from
the erect shoots and the shoots themselves died in summer in Sagami Bay. However
some infructescence remained on the shoots and most of the shoots grew even after
fructification in fall in both Otsuchi Bay and Funakoshi Bay. The temperature of sea
water in Otsuchi Bay changed from 6.5°C in March and to 21.1C in September. The
water temperature in Otsuchi Bay was much lower than in Sagami Bay through the
year. In particular, the difference between both localities was nearly 9C during
growing season from March to June. In October the length of the shoots reached 436
cm in Otsuchi Bay and 687 cm in Funakoshi Bay. In the middle of November, most
of the shoots lay on the bottom of the sea. The erect shoots continued to elongate
May through October, although the elongation was probably inhibited by high water
temperature in summer. The phenology of Z. caulescens showed outstanding differ-
ences between Sanriku Kaigan and Sagami Bay. The difference is thought to be
caused by the sea water temperature. In Sanriku Kaigan the uppermost leaves of the
erect shoots still play a more important role in the growth of rhizome than those in
Sagami Bay because the former live much longer than the latter.
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=ReER (RANBE - KINEE - KASE - BE), FEORBEEIILIELR-oTVWAIENBEIN

«EEETER - AUEWE, T238-0016 MZHE/IEMAETHRHED Yokosuka City Museum .
* x REURZAMEDTFERT, T164-8639 RE#RPEFXFEH1-15-1 Ocean Research Institute, the University of
Tokyo.
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caulescens, Sanriku Kaigan, erect shoot, phenology
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Twb (M4, 1989),

TYERDIEFIIMEOTEFENI L/ LB
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EBIZDTHPLRPLRENIEICRAT S, 7
VEBTI, AT T7TYERREABREIECEED
WiRFE%E), ¥FT7YERRLTETHBEOE
Vva— MNIREHE T cnh 5200 cnfEBET, &
KRE@ ) RLTIERLZT 201, TEERHER
(Fig. 1-B)y —FK, ¥ F7EOEMNY 2 — b
72 nANARK, RIRPERETRbDS LW
DTIERBIZZVERR 2—- M THY (Fig.
1-A), TOESREEBIIKERKBIZERLT
WhHEHEEINTWS (KFH, 1994),

FFTIEDENY 2— MIY 2— NEDOEE
FHRBEITICL D, ERREL, BELERERE
B a—- MIBREBRXZ LI ERE SN TY
5 (K%, 1991), B Y F 7 v ETIIRE
BAZIEFONKEO LR L & L ITBREISHE
TAHAP=ZBEERECERETCIRET Y 2 — Pk E
TRALZEMLNTVS (KTFE, 1994; 1995),

ZhETITbNZEERAREED L ULEE
TYFTYEDGHRERNLRATOER, HIL
HROERN680 cnDWRAFEDHEBETH A I &S
FLER S (MR A, 1996; AIOI et al., 1998),
F 7z, BENIEFENRECL AT, 75
T EDKIELITME TOWEICHA L, BE650
mDBEFEZRE->T VB LR EIN (F)iF
A, 1996),

ZIT}, TOXHIRFFTIEDOREY - &£
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DHET, ZOEWMEENFEELE BN L0 TH
ET5,
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Fig. 1 Diagrams contrasting the morphology
of two types of erect/reproductive
shoots of Zostera. A: Z. caulescens
Miki, Funakoshi Bay, June 1997. B: Z
marina L., Otsuchi Bay, July 1998.

Fig.2 Map of Otsuchi Bay (OT) and Funakoshi
Bay (FU). Numbers show the localities
of the seagrass bed for sampling.

1: Kirikiri, 2: Mouth of Otsuchi River,
3: Murohama, 4: Nebama,
9: Hakozaki.
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Va— MERICRETSES LEHOMEERLE
$5) REHAL, @K (fEF) i/,

BReER

FFTIEEILYV 21— MOER - ER - ERO
FIME - BKME - R/AMEIC £ ORORETFE % T
oL, $RE&EH, RERHZEICREHIEICUT
LT D,

19954 5 F18H : #6lF K& 3 m
22BN 2 — b ARALL, ©€&126.3 em (39 -
212 em), #5%53.3 em (0-117.5 em), ZEET72cm
(38.5-114 cm), HIBEIIBRA2MET, £E210
e EDENY 2 — FATEF 2T TV,

199446 B21H : FBFE AE 4 m
IMBDY 2— M2, £F182.7 ecn (109-
264 cm), #5%&90.1 em (27-163 cem), FEFE92.6
cm (82-114 em) TH o7z,

19944E 6 B24H #& KE 3.5 m
19D 22— MERIL, £F206.2 em (56-
363 cm), EF124.5 cm (13-255 cm), FEESL.7
em (43-123 cm), FIBEIIBEKS B THo 72,

19964E 6 H23H &
9D 2 — FEEIL, £FK164.4 cm (49-
268 cm), EET7.9 em (5-140 cn), #ERE86.6
em (36-128 cm), BIAEEUIBAKIETHY, &
F19%5em EDET Y 2 — M TIREERZFIFTw
fis

19994 6 H24H K#&)JIMEA KiFE4 m, FiE
JKiE6.T m, BE KE 35 m

MDY 2 — FERINL, ©FK208.2 em (45.5-
381.5 em), #{103.8 cm (9-225 em), EE
104.4 cm (36.5-160 cm), BIAEELIZRA 6 ME T,
EE1Mem EDENY 2 — NTHEERHIT T
Wiz,
19974 8 A2TH HEFE
3EHT 22— FEFEIL, £&379%m (323-420
em), 25268 cm (232-295 cem), FEHKI1LL com
(91-125 cm), FIBEIIRASMTH » 72,
19944 8 A29H #8515
4D 2 — ME2FRIL, £K159.5 em (76.5-
291 cem), 35E106.3 em (26.5-265 cm), ZEE
54.2 em (20.5-109 em) TH Y, HEFITTTIC
BESL T, Rohidhorl,
19934E10 190  #5i% '
IMEDT 2 — MEIRELL, ©£FK407.9 cm (352-
436 cm), E&K299 cem (242-350 em), FEF108.
9 cn (85-127 em) TH Y, EFIEL D272,
19934£10H19H HEEFE KiE 55 m&T-
7.5 m
12Dy 2— M %2R, £F555.5 cn (334-
687 cm), 31£460.8 cm (234-591 cm), ZEHEM.
7 em (75-114 cm) T, fEFE o7,
19984E11A11H HFEFE
NEDY 22— M2, £8&332.1 cn (198-
459 cm), %E245.7 cm (121-376.5 cm), EE
94.5 em (77-128.5 ecm) T, TEFd%RH o712,

INLEEBILIZ, ER (St) - EE (L) -
&R (Sh) ZyTEwD &, Table 1, Fig.
8y AT B

Table1 Mean lenght of the shoot(St), the leaf(Lf) and the stem(Sh) of Zostera caulescens
in both Otsuchi Bay and Funakoshi Bay, Sanriku Kaigan.

Date St (em) Lf (cm) Sh (em) Nos.
Otsuchi Bay
Mayl8, 1995 53.3(0-117.5) 72(38.5-114) 125.3(39-212) 22
Jun 24, 1994 124.5(13-255) 81.7(43-123) 206.2(56-363) 19
Jun 23, 1996 77.9(5-140) 86.6(36-128) 164.4(49-268) 9
Jun 24, 1999 103.8(9-225) 104.4(36.5-160) 208.2(45.5-381.5) 32
Aug?29, 1994 106.3(26.5-265) 54.2(20.5-109) 159.5(76.5-291) 14
Oct 19, 1993 299(242-350) 108.9(85-127) 407.9(352-436) 9
Funakoshi Bay
Jun 21, 1994 90.1(27-163) 92.6(82-114) 182.7(109-254) 11
Aug27, 1997 268(232-295) 111(91-125) 379(323-420) 3
Oct 19, 1993 460.8(234-591) 94.7(75-114) 555.5(334-687) 12
Novll, 1998 245.7(121-376.5) 94.5(77-128.5) 332.1(198-459) 11
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Fig. 5 Dead stems of the erect shoots of the
current year of Zostera caulescens lay
on the bottom of the sea and the young

erect  shoots began growing in
Funakoshi Bay, 11, Nov. 1998.

DOE Y 2 — AR S Nz, 11 HRaICIZE T
Va— NDE L HEIZEN TV 245 (Fig. 5),
FEROTHEIZLTWALDL RSN,

B2 a— MEMOERIL, HErokIEThE
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FTYEDEM Y 2 — MIEHI R R
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=REBEDE, KEE - MEBILEUE2FT
T EDORE KB EDIEE

KAEEEDKIRIIIA DB (6.5C) THhH, 9
AoKfE (21.2T) FTERITEZRRICEAT S
(Fig. 6: C&BIZA, 1988), Z 5,6 FiTid,
YFTIEPRELFITLTHEL (Fig. 7),
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Fig. 8 Mean monthly water temperature in
Otsuchi Bay (Otobe et al. , 1998) and
Odawa Bay (Yokosuka City Museum,
1998).
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Fig. 7 Mean erect shoot length of Zostera
caulescens and water temperature in
Otsuchi Bay (Otobe et al. , 1998).
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LI bhrb, 2002258 Aiziz, TEFIE
BEALHEEL, MELEFTAERSRAL N
(Figs. 3, 4). TOMEOEMHE, BiCHs %
DKBEOLEFIZEY, FOREFHES RS &
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TS T RS BN 2~ NTH D, HIL
Yoo — MNEREBOEIZ, BErOME T TIIAEHES
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W= 8Hs (KT, 1994),
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