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VA ™ 2) W(Zostera caespitosa Miki)2] e 2 FFatg
A3t Stz A st 27 ALY A=A
dete] WHT TR e Aty FsA Fo AR}
T4 25~52 me] AR AP Y] HHEANA YKo
& 2 AKAN AKste AvjEd 2HET 2L

1> e Agte] A 7L Fa At A BT TA 4

FHNM 2H4& AT 4F Il

& NAEG 0w, AR 7 &8 A7 £&2 6.0~137
2 1928 49270 ABsas. TAAN 2 45A9 #4, HAE) YFUES F71BRTE A
Aoz etk

AMO: 4487, Wee, AnL 22, HAE, Zosera caespitosa

M B

A A2 Dé(Zostera)o] T A TE Nakai(1911)7}F A
W &) W (Zostera marina L)S B3O ZA AFHUT e
o Al Zostera Soll= A el (Zostera marina L.), 4A
W2 2(Z asiatica Miki), 5~A &) Z(Z. caulescens Miki), E7]A
o) 2 Z. caespitosa Miki)& o} 7V A 2 B(Z. japonica Aschers.
et Graebn) 50| A&eE 202 HIEHY ot Miki 1932,
1933). A 2& F AN, AL AT
& TG dEAMT NAss THEEC]t} (Den Hatog
1970). 27) 7w 2 g EH gt A= Miki(1932)e) 93] Aw )
F &0 FOZ VAN, Bxe FE 2 Y H 5o
B ok (Miki 1933). 71 £ gtco)] A&ats Eo gk B
74 APEAA AA FA o] FEE 5 EFTHIAT
Shin and Choi(1998)e) &8} 3 H 7% such EAAHHD
o] SR = BElg Aty ik £ g Y& A
AQ o2 Agso] EE3pm(Miki 1932, 1933), A Y& 3
S B AEA 7} FAE YT (Omori 5 1996, Omor and Aioi
1998). #< Lee 5(2000)0> Fito] Awjide] Rxo A
HXALE B34 1AM LY &S Fght giok =
Lee 5(2001)o) &J3}¥H shvto] 23t £ 59 A&7} 5
&l (East Sea), 3+3ll(Yellow Sea)$} 23] (South Sea) A<t LEA)
£¥sle A2 JERTh

B dxs I AAE T 239 B8R #4E 5oy,
A B70) e o Fepolst BHAAIY] FAE £4
3 o I E3F o] Ut

ZAR R ZANSY

EARK|S
guto] Apshs IAH T Qe RA ALY HEA
o AL FF e gatala} ohsl, Faere) M) A g
se) WHT TR AgA AN AAHAT (Fig. 1).
7T GAH3T°20 447N, 129°15' 48" By E3) FH At
A&l FTEEA o] AR WA JFLE gfgo] Hy
ZAZFY A= 05 mui 9otk EIIAH LY MARAE

450 N, T /’ rd
B
400 E
350 YELLow SEA .} Itl |
PACIFIC OCEAN
300 }t: 1 ;‘ﬂJ J i 1
1250 1300 1350 1400 145° E

Fig. 1. Biogeograpical distribution of Zostera caespitosa Miki in the
coastal waters of Korea and Japan. Open rectangulars (<) and closed
circle (®) are habitat of Z caespitosa previously known in the
North-East Pacific Ocean (<©: Miki, 1932, 1933; @: Omori and Aioi,
1996). Closed stars (J) are habitats newly revealed by this study.
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452m s Ageln, £4 3.0 ~ 40 molHE Ao
F40) wes 9k

FARA] T EEH35° 12 57N, 129°13' 52°E) & 8 Ui ol
o o) YR A o), AN HYAE HE Ho
2 ¥B5o] Bel ol 2 A%Golth. £4 32 m W9 A
Qo) Zr AN L) RESH, 4 FU £4 20 mie)
Agol Avigee] 2ol dgse) v,

g FH YA wHE FFEZ(37°5836'N, 124°37
ITE)E Agtel A Boizl 4 A olw, T7)AR L) HAA
= A2 guesy £4 50 m y9eld 127 2EZ,
35 m WSl AE Arigme) REsgl

A A) Ao SHUHNSS 407, E128° 42 20")0) QAW E
gt A902N TAANG LY HYAE $4 35 m 9ol
A AR YO, 4 10~25 mIlHE As2 Do) 27 B
sk

i ad

ZA e

AR L] AKA) Zabel AFHLE G A9 1998
W 395 H 20001 897hA], ol E ke 1998 7€, A& A
2000 49, 69, WAL FFUL 199 39, 69, 899 A}
&tk

AEA Y FAE HHAE o) &y
3|49t B8 8 A]5= SCUBA A4 o @l
A 84& oy 8 A5 FL3 GRS QM &
A(YSI M-33)3lg 08, Ad wWE +2 =
FYFTY AEE F2 KT (Hahn 5 1997). £71A0
g2 A2 54 3742 %**Q@E(Core)«l EZF(Q2~5 cm)
EM* = ol&8te] HHEY Y (grain size)ot HAE ) 77
Matach HAE] dn BN 4071R) A4 A
EE, 49 olate IAY WS ol &5t B4
FFE Az HHES A7IZAA S00CE 2~3A7

= & BA AE2 Astsich (Shepahard 1954, Galehouse
1971). AR AEAE Miki(1932)2] 7)Ao A5ty 2L =
Aty om, A4 A](flowering shoot)9} g %) (vegetation shoot)
2 7Este] ey 542 AT AKA ) g2 A4
Ao FLEA Y R Fe A Hol= AR Y A A, B
¥ Z(spathe) B & 3A(spadix)®] Zolsh, JUx| 9 &A%
@ dol, 9 ), FH(leaf vein) 5, FF(leaf apex)d] T E
% dee A ARHA 5L AT 937 e
s AN 2% A= 4 A QoA AZE A
=8 AZA F 10~20 NAE 2ABIY I B BYE Y
E}LH“E}

T 299 Eujy M3z B3

ﬁiOE AH AEE #H3lo o] Z&7)(ion coater, Paraone
PS1200)2 gold coatingdt ¥ FAFAAEHW 7 (TOPCON SM-
300)2 15 kvE &gste] FAs

lﬁ

M,
US‘J
m
r~1n:

> o

#2298 Az9 4g
=

ofy

-d4d A A A4 AL

g 4

e =3

ENANGEY E5784 A2 A9 L 0 FA=
2] AU A A Y g2 nirje eEE 42 E /N LA
kol A& AThE Aol (Fig. 2-A, Fig 3). T71AH 29 A&
A AvdEe] b F3 o] A A7 Fu) 3
L2 o9& o} ¥ sKdimorphism) VA& YERNAL, Bt =
43 #84 AT (Fig 2-A, Fig 3). 45 duls &5
TE AS8FE JHEH BV ol AvEg&] g2 253
FeHOE TR (Fig 4-A).

SEMS 58 #o)A 99 %3 725 83w (adaxial side)
9k wjj &9 (abaxial side)-°»] FzZ7} 293 Jebgt) L7)AY
YT EHANEY 2= AYOT 22 fE7 FELS B
33lon, %ﬂ‘f—‘]aii TEHAT (Fig. 5-A). AXY Ao
55~102 pm, WH)E 25~55 um, A (100 um x 100 4
m)e % 917} FEo) gtk Wil AvEd FYH LY 2XE
Ao R MEZHY FEo| B3I AE wjdol dA3}
A eRTh (Fig. 5-B). E8 A¥9 Zoj= 155~195 um,

Fig. 2. The habitat and growing plants of Zostera caespitosa Miki (A)
and Z marina L. (B) bed from Duksan Port on the eastern coast of
Korea.
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Fig. 3. Dried sample types of Zostera caespitosa Miki (A; vegetative shoot, B; reproductive shoot) and Z marina L. (C; vegetative shoot, D;

reproductive shoot).

Fig. 4. Leaf apex type of Z. caespitosa Miki (A; Obtuse and indented,
B; emarginate).

Urle 10.5~14.2 pm, A E $(100 gm X 100 gm)= 105~
1087401 %A o}

oS 5 L7) AN Lojo] oL EEY 54
& Avjeleat o) Wap FE(stiation)o] LehiA @sith
(Fig. 6-A). 121} FAEAEN AL 5 239 w472 @
BAHE AU Po| RUAAL AoV AR FRE
7 FEIQT B2Y TAAV L F5 £E 0L
o, ARGy F8 & 1742 998 FRAAG Fig. 7).

B8A BE T\ARNDY 9F HHFel 5HL B
qigte] 749 A gl NE JFA S A Lo|
7 535~766 om, %) Aekel AHTANE FFA Bolvt
79.0~166.6 cm, A2 Zo)7} 82.0~105.0 cm 183 &3 &
ool RalolNE ARG oA el Yo7} 86.7~1275 e



152 o|AHL - AeA . F

2mm |

Fig. 6. Fruits of Z. caespitosa Miki (A) and Z marina L. (B).

15kV 70% . 143pm 82
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Fig. 7. Scanning electron microscopic (SEM) photographs of fruits Z caespitosa Miki (A) and Z marina L. (B).

ZALE AT (Table 1), FFA Y 9 A9 Ho o= a9
W T FEHolA 1410 emE eI, d9 =& 50~
8.0 mm, YBW-E 5~THZ velTh (Table 1). B4R A4 7¢
A7} 3~6M 2 £A] S oH, BHZ = 4~97), EF 2
Zolz 45~11.0 cm, §48r 2] Zol= 3.8~8.0 mm, Evj=
d&o|n, ZojE 35~4 mm, Euje] = 8~14)E §53

Aol dojgt A&A] o) mheh thar Apo) 7k AUk A7 ¢ mhy

Zh ZolE 1~14 mm, WH] & 4~7 mmZ 522 2 YA 7]
w2t 2ol g WER AT (Table 1).

0=

m g 30
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52 2 o)

W AP TrANY L 4% £4LS ol AL
N B ARG FRAAE £4 40~52 m, 59
o Y3 el AR AFANE 32 m Yol 28
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Table 1. Morphological comparison of Zostera caespitosa in the coastal waters of Korea and Japan

T/ ALY N48HFH Gl 153

(- : No data)

Charact East Sea Yellow Sea South Sea Pacific Ocean
aracter:
® Duksan Daebyun Bakyungdo Jinhae Yamada Bay* (Japan)

Vegetative shoot height (cm) 54~1717 60~76 79~166 87~118 ~110

Reproductive shoot height (cm) 68~70 - 8§2~105 87~127 102-180

Number of branches 3~6 - 3~§ 3 -

Leaf length (cm) 45~61 46~50 67~141 66~93 60
width (mm) 5.0~70 6.0~8.0 6.5~75 6.0~72 5.0~70
apex shape** E, O &l E, O &l E 0&l EO0O&Il EO&I
number 4~6 3~3 3~6 4~7 33~49
number of vain 5 5~17 5 5~7 -

Rhizome  internode length (mm) i~14 3~5 1~4 1~3 1~20
width (mm) 4~6 5~7 55~6.5 4~5 3~5

Spath no./flowering shoot 7~9 - 5~6 4~9 49~11

Fruits No. 8~10 - 12~14 7~13 5~13

Spath length (cm) 6.0~75 - 45~11.0 38~72 54~56

Spadix length (cm) 44~55 - 4.0~8.0 34~55 3.0~75

* . Reference Omori et al. (1996)
**. E; emarginate, O & I; obtuse and centrally indented, - : No data).
Table 2. Habitat characters of Zostera caespitosa beds in the coastal waters of Korea and Japan (—: No data are available)
East Sea Yellow Sea South Sea Pacific ocean*
Characters .
Duksan Daebyun Bakyungdo Jinhae Yamada Bay (Japan)
Habitat depth (m) 40~52 3.0~32 45~50 25~30 20~60
Water temperature ('C)** 6.0~20.7 120~20.8 5.1~206 11.4~235 -
Salinity (%) 262~336 319~347 302~315 264~29.5 18.0~30.0
Sand (%) 98.7 957 89.8 859 -
Mud (%) 23 43 102 14.1 -
Sediment Type Sand Sand Sand Muddy sand Sand/Mud
Grain size (Phi) 22 1.6 35 32 -
Organic content (%) 1.6 6.5 2.8 40 -

* . Reference by Omori et al. (1996)
** Reference by Hahn et al. (1997)

3Tk (Table 2). FEZ 3 YAk A H2 240 9t g9
ol A& NQo e FPEst ko, g FH 4y
Fo g HnH 2F/F AT AGolH, A &A= 24
o qEOZ FHEHo| Yol FHEIF ¥ AYojgith £7)
e AEAoA 7 28 AdYTy A{AE X
ZIAHET Bt ¢ FAM EPHoE 23S A4
o EAE FHE UEA gtk

AER ) HAEL2 Fa) dActe) Hadta gpistel 484
A HAE BT 4E BEE 16~22 09 HAZE A9
95% o} Ael e AMAR FAHAT ) ddy FFA A
SANME HHEY HF JEE 35 0F Ak o) 89.8%3) Al
A APEolen, el Atel AH KA M= HAHEY

1o o ek

)

HBF YE7F32 O AFHo| 85.9%9) AR (muddy sand)Z T
AEAT HFE TTHH 77189 FE 1.6~-35%2A 3|
At A&AGNAM EA Ve (Table 2).

TIANE TS AAA 4L 2 T ¥ HEAR A

Ak
AME 19 TETE 3EE7HA), e At HHE 319
7% 39oM 447 T3 el g
A Eui7t s s AT
TEE T8 QALY F5- 7~103C, 3 APE FRAAA
=55~19CE 49 F 7 e 2 EXE Usien,
gl e} AR E 122~13.7C & HlolA 83
o 53 T3 94 A4f g0l 3.0~150THA 114
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Table 3. Pearson correlation matrix for the environmental factors and morphological characteristics of Zostera caespitosa in the coastal waters of

Korea (n=8 ~12, p<0.01)
Depth MP oC VSL FSL LL LW
Depth (m) 1
Mean Phi (MP) 0463 1
Organic contents (OC) -0.611 -0.985 1
Vegetation shoot length (VSL) 0.779 0.916 -0.972 1
Flowering shoot length (FSL) -0.030 0.872 -0.773 0.604 1
Leaf length (LL) 0777 0.918 -0973 1.000 0.606 1
Leaf width (LW) 0.047 -0.816 0.762 -0.590 -1.000 -0.593 |

of JEA) Fat AEo] Yo RAs 2579 5L et
uigiel dhdo] Er)| AW 2 A A3 Anjlgy A
A 7)E AEA e wet 2ol oy, 9ArEy Ae 39%
Re A7t 25T, 49 SEFH A ARse 79
2R Fdo) EAFAT. 0|23 AHE & o shtmdN
Adte ZNAHGZLY YA 28 R A= A
N oEg 12719 AT WE AR JEod, 2 A%
AL T/IAH TS ARG E F&8] Frde g
AHE UERIATH

45 =20 gejHel SFne A

ENAN LY S0 W2 Py 5AS
2 FASAT 4S8R 23 F FAR HT d=E
e Aol frojd A Btk HAEW #7118
A AAHAY A Aojge KA Fou,

= 498 Ao Uehdth AR Aol HAEY U
9 v,@ A3 BAE JePN ATk (Table 3). 7)1 ADY T
B3ty §42 4, HAEY 47 =S A= W &
7158 s 2 A% 294 wel e wWojr} ved
7Fgiel £2 ALE YEETH

1O,

J

&

gleo) M ARse E)AHEY 947 FeH A2
AF7A 8] A7 A3 Miki 1932, Omori ef al. 1996, Omori and
Aioi 1998)9} 2 A stk T2y Sutol N A §ahs £
A e A 5 F UHE FRANAM 28T 9%
A A2 B1E A 2 74 70 166.0 cm7kA) A AEE A
o2 Yelgth wtHo] g9 ofnith TH(Yamada bay, \LiMH#)
o A 2R EHE A A A= 180.0 cm7bA] RS H oW, L
A 2SR XA E A 127.5 om W) AgsE ARE =
AE AT o H e F FEA) £ Aoje F U B
84 wold] AL yehlis A& o7 d A Aol= A
S37] 2 Ao FHA 53], W% FF3} otk
el Agste ALY A Hd F4 50~60 m

oM ZET FEAYS A8 HE FgoM ST HEA B}
o 3A AR A2 FHAG Ay 35 A gAY
A Agse HEAS BT F2 d4F /A, U
(mud)®] 4 FAME HE 7 FgA9 HAEA7 28t
Ao E B # u} 3 ©vi(Short 1983), 27 tho) AKEE= 2 E
ARt Zato] AAets AEA Y Aozt o A%t Yol
YW F9¥E 5L vells 2A2E HIETH (Setchell
1929, Den Hartog 1970, Van Lent and Verschuure 1994). ¥ <13
A Xe FH3 HEEY Y ZAF F71EFF] 7]
A Ee] A FAo Y2 A ALE Yt
oleie 9 W HA 549 F ) Aol £43 THERD
[s]

oflgt Ao HAEA, e 37 I8 T £
o

24 0 39, 523 9% 5 7Y DR 9% 2on
ERt ERESDEEEEL ST SR EEDE EEDE

9L B FAHoE AT £ g Aol
AN EY A§ L ko] 4 3~8 molM AR

o EA &) A&, I A&3tE A

3.5 mo) Exgciy Bt (Miki 1933). 2 %=

e BF3s L)AL A& B4 Fa o )

A E 54 3.0~52 m 9] A HAEAX A5

om g dokL 30 m Yo AR HA FANA ALt

£ AoR yepdrh dee] E71AR 23 A 288 A0
Y2 AEAL B E& Ao LI, F 270] £
AA stk

T T S AN T A4S dAle 197
B 492717 £20] 6.0~13.7C WA HAA7F 28R
Su, Y& ofujrt gho] AAst= LA DY HAA =
e A9 B} of 2~37 Y 52 599 10~14TY & &
oM AR 7t EEEE AR YERRT (Omori er al. 1996).
Ity A Eﬂﬂ“ﬁﬂm-‘} Z2E AEAAA Agse A
meize AR 1~20E 22 34 TRE A o
B3 2AZ & 0 AMLEY AR 287 g A7)
© O A% 37 8QEtE £ 4EE IA ve AL
B A€ 59, Zr| AN TS b st 2o A A3
= AT 23AHY ARG & BES] A3 A FH)
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Study on the Ecological and Taxonomical Characteristics of
Zostera(Zosteraceae) in Korea
1. Morphological and Environmental Characteristics of
Zostera caespitosa Miki

Lee, Sang Yong, Tae Jin Kim*, Seung Heo*™ and Chung H Choi
Department of Earth and Marine Sciences, Hanyang University, Ansan, 425-791, Korea
* Korea Research Institute of Bioscience and Biotechnology, Daejun, 305-333, Korea
** Qceanography Division, National Fisheries Research and Development Institute, Pusan, 619-902, Korea

ABSTRACT : Zostera caespitosa Miki has been identified to be distributed along the seacoasts of Korea and
Japan. This study was intended to clarify the morphological characters and the habitat characteristics of Korean
Z. caespitosa. It was confirmed that Z. caespifosa is distributed along the seacoasts of South, Yellow and East
Seas of South Korea. The habitats were located in the bay and port with the depth varying from 2.5 to 5.2 m.
The habitats of Z caespitosa were rather deeper than that of mixed bed with Z. marina. The sediment in the
habitats was composed of well-sorted fine sand or muddy sand. Z. caespitosa showed marked differences in
several morphological characters among sites. Morphology of Z. caespitosa varied with water depths, grain size
and organic contents of sediments. Flowering shoots occurred by water temperature of 8.0~13.7°C from January
to early April.

Key Words : Habitat environments, Morphology, Seagrass bed, Sediment type, Zostera caespitosa.
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