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Distribution and habitat characteristics of Zostera (Zosteraceae) in the eastern coast of Korea were examined along with plant
morphology, sediment composition and physicochemical factors of seawater from June 1998 to July 2000. The results showed that
three species, Zostera marina, Z. asiatica and Z. caespitosa were found in specific habitats. The depth of habitat for Z. asiatica
was deeper (8.5~15.0m) than that of Z. marina (1.3~5.6m) and Z. caespifosa (3.2~5.2m). Z. marina beds were observed at
brackish-water, port and inner bay with the sediment type of sand or muddy sand. Habitats of Z. asiatica were restricted to the open
bay with the sediment type of sand. Zostera have been described with regard to different growth forms of vegetation, flowering shoot
and life history. Vegetation and flowering shoot length varied significantly with habitats; values ranged 66.8~110.0 cm and 128.0~
277.8 cm, respectively. Morphology of Z. marina varied with water depth and different substrates. Morphological characteristics of
Z. asiatica showed a new phenotype at the deeper water depth. Vegetation and flowering shoots of Z. caespitosa were not significantly
different between study sites (values ranged from 64.9 cm to 70.3 cm). Nutrient concentrations of seawater were higher at southern
part than at middle part of the eastern coast of Korea. Distribution of Zostera in the eastern coast of Korea was dependent upon
differences in water depth and habitat environments, by which affected the morphological differences were affected.
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3% (Scagrass) € MEF (algae) o= 22 ¥a), 7], 45} Zo)
HEs) FEHE S IABE 49 124 58Fo] RuHU &0
Aol A&3ts A2l 2R (Zosteraceae) &) A2l 24 (Zostera)
& AAFez 1180 £X32 3tk (Den Hartog, 1970). Az
T4 F ghte Ao AYAY (Z marina L), AT
(Z. asiatica Miki), E71AP1&2 (Z. caespitosa Miki), FA 2%
(Z. caulescens Miki)# 7|4 &% (Z. japonica Ascherson and
Gracbner) 9} 5%°] AAste 7oz A A (Miki, 1932,
1933). 15 FollA T7IAWLE, SANd LS FAA LTS 3
wire 9 At AYPoz Hy RIdde LHTO
FRT Aol A&3te Avelgse £ F - Ad ol #g
T W HA LA den, Miki (19329 o3 A5
¥oh A&A 870 EaHch Miki (1932) o] Anzd
g d7E Avelge & #F AT (Park, 1969), Adeld
VA Tl thdt WBA (Kong, 1981, 1984)8 & A+
(Kong, 1982)7} HasUdch Anz L4 Choi (1986)°] <&
SRS Ao Avjgene) o2 ERHe Houy, AFAA
durael WA “Fu&"o 2 Hysoel 11 Ade #EY A7t
BuE7% &%tk (Kong, 1981, 1982, 1984; Huh et al., 1998; Lee,
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1998). #2 Shin and Choi (1998)€ @%4 Ad L& B R
2 X AFdA o AR Fa, g9 L H{7te (fibrous
strands) ] ol 2A3%d AmMeeEe £FE AYrtadan,
X2 Jehhdd £8 Cho and Boo (1998)F &3¢ gldzd
A&ste AveEgy odfriAved, A 2d ALY
Helo] 2 B/E o AU Yo duly T2 ER3A
. 23y o8 AFe Miki (19327 AAE 47139 He)
AL T2 AE F& FA3AA ot A AUNy ¥
B2 AG tgre SR #33 84 98E ¢S 5 9
Wz AviElTge) A&Ae &Ad g HEs 271HEA
HAh 53], HA #4 2 53 7294 45 9 (Philip, 1936;
Aioi, 1980), 2% (Setchell, 1929), ¥ (Bukholder and Doheny,
1968; Phillips, 1980; Dennison and Alberte, 1985), %% (Harri-
son and Mann, 1975)% 349 4%%Y &% (Short, 1983a)7}
Avedel A% S #sA7IL, FE A dolo FFE v
Ae Aoz BIdAch T AEAY Dol e dYEY
Fooh waAlga, ¢4 wet JEA Y Aol7}t Frlge A2
Bug7|x &9t (Van Lent and Verschuure, 1994; Short, 1983
b). Lee et al. (1999)& 3hit= F3) AgtalA FAn2 2y e
2 BAAESH EH B AT AFAY #4H T4 &
72 890 we} AEAH e e Welrt opr]d 5 e A& 2
i ¥ik=g

Ag7x Bng girzd AF3e Av Ty 278
AL NG B4 EA BE A FAF =97 ¢
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A9 EAe ZASAT 53], FA%Y A¢ Miki (193DT
1 dcke Anid gAc gLy T7IAYE, G5 Bt
Adelds FANYGe] J&3e o2 BAEHLMH, Shin
and Choi (1998)€ Zugjy, A LT FA vl Lo] BE3}
v Acg Badgd. gds 2 d3s T8 ddeA R4 de
Avig| gL 2 EXE HEAdstn 4 £9 483 8¢ 4
ed 2 3o ok wi NS $AN Z 29 AR e
EAL v BAEA d9E A A8 DRF W £7E

A HRE Azstn g

o

= gl diH

0

1998 6YRE 2000 727 B3 GG FHY HINFolA
By g gpuiztA] ek 157 APeAM AR EEe A F
23] Y3t AP A2 e 4N FAA (Formalin -
Acetic Acid : 50% Alcohol=1:1:18) £ nAFH o, A
HEs AEAE 113}7*4 EX wet LAY TS 5
A (Miki, 1932), 99 & (axillary scale), & 7FgA2] Fe)
(leaf apex)t #31 (fruit coat) = 2% A EAo wat
AdZ e AT S ?1‘5}9&4 (Omori, 1989; Phillips and
Menez, 1988). A&7 #72& sotaiy] A8 4 o KA +
Ao Frg FYAY S F4VE o &L, of - #3HQ
EAL sotas] A3t S5 HAES AYIAL HHE 3
49 pH, &3 dEL dFM Salinometer (YSI Model 33) ¢
pH meter (Horiba U-10 ModeD & ©] &3t Z43 gt HAE
ABE PVC HO|Z cored o83t A3AR, HAHE AgR
2E 5%, 4B EH 98 24S £493%4d (Shepard,
1954).

>Jl

1. Bz gat

E& <Aool AviyuLse FH 58 FEL (Hawjinpo) (N38°
28'37", E128°2621") o) M58 23 58 Wd (Dacbyun) (N35°
1257", E129°13'520 744 £ 88 ed, Aedge 1Al A9, 4
A de 478 Y 22)n E7|AAYEL 20 AFANA &8
st (Fig. 1. 81 H.’-‘_ A (seagrass beds)= WH¥ ©
gdzoz 74 g0 gt |3t (Duksan Port) 3 o oA
' Av2en 7)Ave %ol %f}ﬂ 33

Avig) e A4AE 71439 32 gl ¥ (Namae Port),

Hask 53 (Jangho Port), 3% % (Youngdong Port), U318

(Dacjin Port), EE& (Mopo Port), #E& (Kampo Port) % of
e 2o ) £ 3 F2E A93 £ (Hoopo) & Y4+ (11-
san) Aoty Zo] W vk A9 5 kg A& AN 2dA
AANTYLL Lee et al. (1999)0) Hug uhel Zol W& uty
Murg gt A 3
Z# (Jukbyun), X (Chilpo) s gelA &3t E71Am 2
e Miki (193208 714 ol ¥ bzl 2 AFAZE MEA

A (Gonghyunjin), $%2 (Donghori),
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Fig. 1. Distribution of Zostera species in the eastern coast of
Korea. (Closed circles (@); Z. marina L., Open circ-
les (O); Z. asiatica Miki, Closed tnangles (A); Z
caespitosa Miki).

gagon, gags gages Aved A 4T
ay o] Fe ArET By da e FAHdA 78S 4
Act &9 Z Fo AR 2d AVle AN R sERAF
B 7987, Avizggel 44 RE 792714 231 2IIAH
dure 1927H 39874 283k

2. Hey o]

Adggge AEANY B4 4
A (flowering shoot) 7} Hej&Ho g
45 JeRoid Aveny 9%
7t 9Ake] 66.8+15.5cmolA e, B3
274cm, BF 831147 cm, B4 91.1+16.8 cm, X 980+26.8
cm, W 10164208, ZE 104.1+33.1 cm®t T3Sl 1100+330cm
7R GeyatAl 2dsged, AAAE SR E 12802145 cml A
2E 22 2778225 cm7bA 2 HelE Vel B¢ 9
3z g4 (leal) 9 ZolE 342+125cm~893+198cm B, 4 F
(leaf width)2 A X 55411 mmol A ZE#S] 130£08 mm
e (leaf vein) ¥ & S~11/02 vebgtth 4 (leaf apex) 9l
Hels w85 (mucronate), &5 (obtuse), A5 (acute)s 95
(round)2 T8 Feh3e 542 Yebldd (Table 1. A
HaTe ogalg A A Zol7t 640~75Tcm, HEF L
11~15cm, @82 9~117H, 459 delEe 28 F (emarginate) &
HBE (truncate) 2 AW ede B&s FEIHAT (Table D.
gAY L FehH EFL A Fag JFAS AAA

k2] (vegetation shoot) 9} 44l
Zpolub o] %3t (dimorphism)

] HA Ze] (shoot length)
% 7054296 cm, 'gel 799+
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Table 1. Comparison of morphological and habitat characteri-
stics of Zostera species in the eastern coast of Korea
(A; acute, E; emarginate, 1; indented, M; mucronu-
late, O; obtuse, R; round, T; truncate, S; sand, mS;
muddy sand)

Species

Z. marina Z. asiatica Z. caespitosa

Characters

Vegetation shoot height (cm) 68.2~110.5 640~757  649~613
Flowering shoot height (cm) 1280~2778  645~740  67.5~703
Leaf  length (cm) 342~678  417~515  412~465

width (mm) 55~130 1H~15 63~170
apex shape* R,O,M,A E T E I
number of 5~11 9~11 5~7

vein

Rhizome length (mm) 7.7~250 6.0~32.0 30~10.0
width (mm) 3.0~100 40~70 3.5~50

Fruits  length (mm) 40~46 46~49 38~41
width (mm) 2124 22~27 21~23
ellipsoid oblong ellipsoid
shape to o%long non shallow
striated striated striated
Habitat depth (m) 13~56 8.5~15.0 38~52
Salinity ( %,) 8.0~334 284~343  29.8~325
pH 8.3~8.6 84~85 8.3~85
POM (mg/¢) 21.8~51.0 225~496 287366
Sediment type* S, mS S S
Mean grain size () 16~39 32~36 1.6~22
Organic contents (%) 1.7~6.5 1.5~30 1.6~6.5
Water contents (%) 21.6~329 27~240 216267

BAAG) E5¢ Y (phenotype) & JERN T E71ARE
e g AL A dolE 649~703cme] HAZ 4
AA7L oA 2A 2d3AT £ QAL 412~465cm, HF
63~70cm, 9% s~ *3 g Ao BAgl FAS AYE
Jehddd 459 deHe 48F £ EF2 A FU B
% (indented) o™, Adt4e &1 JY3IL, 4% e AT
o2 gAY TH Avgnge J&d TEHAT Y ¥
Aol B £ (fruit coa) 8] Fejol wet B&E +§
Ada g Jhe F2e) Qe LAY Y e B
A2z FEHADL (Table 1.

3. AH°x| §|-7£

Edgtel] 288 A TS I A& ZEE Fig 29 ¥l
@23te et Agd A& 4L 13~56me HH
2 71439 SAEFTAN 7H} ¢ FACA dsPen, #
28 A387 QAFANE F£4 45~56m9 ¥ B} 22
A A 228G dEe JFE FHAEINA P B
80%, FXA 3349, 2 7HF A vebgton AHol fFHsE
4535 GEFS GEo] 245~270% HHY ¥ £EXE Ye
Wl oj#e Aoz 2 o Avjgd? AEAe 4&Ae FE
3 FEA (euryhaline)d) 4 Vet Az A

A9 FAe ZWol g5m W2 7MY ¢ Agoglen, ¥
e 7B FL& F#4 150molA F¥3AT dEL 284~
3439,9) WSolA @At of A Miki (1932)° o3 X2
18 gAY L ASART Ze FAN Age Foz UEk
o, TriAviEe A e £41e giHdto) 38 m, Hakde] 52 mo
ool Z8stgrh g8 ool 2984, YA 325
7,9 WY& Vet 34 B AgddM ARgES 4&A
o pH #< 83~869 ¥WHAES vehydon, AAAR71ER
(particulated organic matter, POM)Y] X F3¥e] 510mg/l,
SALII 446myl2 EROH, FEAN NSmy/lE 7MY R
A Ul #1549 39y v F A2 AHE 220~603
M E2 R¥E Y e @S UrEM%lﬂ, %99 5%
E061~342,M9 H9E WAGAA A 5 @S UEisl
4. Avig g *gwxloﬂ A E AL BEE R %8}] AHLe g
23 Adud ¢ s 2¥E el (Fig 3).
Asgg A% %‘i% WEE sand A G, ikl A
A% % muddy sand AY& Yebdt @389 B YEE 16~
39Phi (P9 X2 tﬂt& 1°U Q7 A AGSA ve
g} A2 JF §7)2FFS 15~65%9 HAZA AP
o W& AN 7 FA ‘%E}‘xk_—‘%, HHZe HiF F5EL 216~
329% 9 ¥YE Jech gAY KA HHE SA4L
BE sand Ao FiF Y& 32~34 @, F71EFF 1.5~30%,
F5g 27~240% 5 YT £ AR 4529 BH &
A dA BF sand AQLZ HF YT 16~220, FIIERTS
16~65%, &5 216~267%2 W5 Uebl At (Table 1.

2o ¥ 1H

Avjglns £ duizde Add $ANHE, FAHYY,
o\ AdE nH oA Lol A&de AoE BAHGOH,
23, 53 dgdle AdYY, AR H FANLo] £X
e Aoz BaEh (Miki, 1932; Shin and Choi, 1998). &3
Aoty Awzlg&e A4A e Fo g} thd Zol7h AAE, o
BE zMo ggo) Hon 7)ol =EHA FE ZIH A9
g7 Wote] AREE AL B Aol EIA dde 3
A dotel A&se Avjgne Wty 24d A9 ¢e 23
Y AN A gx7t 2Md wa} kEHE XA e
o (Kong, 1981; Huh et al., 1998; Lee, 1998; Lee et al, 2000).
3 gt Avjg 2y HsAE g HF =7} 7.0~
770 H9E mudd ¥ go] & AY (Kong, 1981; Huh et al,,
1998)3} 32~4.1 @ M Z sand®) Hl&o] L& NFoE FEHE
AL Basgct (Lee et al, 2000). ¥+ F3] €ty Adee
W& sandd FANTE 0% o}FE AAFAR, YE= 16~
390 WS JEhY Faere HHEY 9 AT dE2A Y
ey} oleld Ade dutzd AAsE Avezol ZMM
Zﬁ}tﬂ Adol thops g AN 29 5 AL BAF

Aolth HAH #74 Avig e g Wold FE VA &4
z 2159, Short (1983b)%F sand B3 FAAA A&t

rll' l°
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Fig. 2. The habitat of Zostera in the eastern coast of Korea. A, Zostera marina beds at a depth of 3.5m, Duksan Port; B, Z.
asiatica beds at a depth of 14 m, Gonghyunjin; C, Z. caespitosa beds at a depth of 5m, Duksan Port.
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Fig. 3. Distribution of some environmental factors for Zostera
beds in the eastern coast of Korea from June to July,
1998. (P4; Zostera marina, B; Z. asiatica, [&; Z.
caespitosa.).

AEAE 21 F& 94E /1A, mudd] HF HdME 2
70 gale] AEA7 £83e Roz wastgd £ Adw
o JEAE AU 209 Addxe F& Fdd 94 (39
H)e 7AAw, el Fe ALAdNE W dae 94 (B
43)S vehie Aoz g (Philip, 1936; Den Hartog,
1970). Eaotel A3 Ava e A¢ SAE Gy, di
g3 g go] £40) ¥ A U 5HL ot
B, 583 2EFF go] $40] A& AQdMe 34
Ho 542 JeEdh B399 Ay A A4 F
o 2ozt 2778 emZ FANY LT vl&T FHFHA EAHE Ve
W staed, gd, 9 7Hdatele) Feel lofA F3lo) 7
259, 98 dddN A&de FAAHTE HZ Aioi et al.
(1998)el] oJ&) AR FepHA EAo) Anjg R vlaHUL
o Omori (1989)°] 93 ¥e&) EFAHA 5o AuAHA.
Omori (1989)8) £F 71ZFd o3d FARgTLE 49 F9|

14~16mme] T §H ] FHU} Zo] oo AdHFoA FHdhe
EAL 7lAE Ao g B15¢ o, Shin and Choi (1999)€ &
9 Y7} 5~9mm, o] 7~9HE Ze RAFE Zol& HEH
et B 2A 2 gx oA Z2AE A EAY A Shin and
Choi (1998)9] ¥ uWiH], g3 %9 BdwE A
Hanz #9E F e Aoz yeEt

Lee et al. (1999)& A2 ge] Felde EAF A4 7L
71Zd Ra" Miki (1932), Omori (1989)9} Shin and Choi
(1998) o ojstad ZlAE ARG AvkAA A 277t f4%
A0z Yegt Eild Hazte A AEAY Aol v,
2dxel Aol A4 F7F Zow o)L AAY £4o ¥
Aoz 21 s JFL 433 @e AQgM A
Shin and Choi (1998)7} X A& gAv e T Fait £E A Y
Q ZA9x AHAY 3 Fodu §3E 2AG A, AN
ol Jge Z88A ofagda, AT 28 §USA.
ol9} ¥tsle] J& o}AAT (Akkeshi Bay)dl 4532 e %
Avialutel FeiAd EFGA Miki (1932)0 93 Buel fA=
dxsgen A4Ae £4 3m W2 g 9% HA
= ughe] 1A oldd Az B o, e A&de
FAHET A J4F ¥ FYAQY EAL KA F
Ao 2 wWolz AAEY 3§ FHA FAYLL EY F
AAoke] JAXNGHA AGste R dA goy (Miki, 1932)
2 z2Ad oatd, FR @3 53 AAAA £8e AL
Hol 3 <ot A Ao A 2T 7t5A0] 2 ALE A}
gH€d,

ENANYTE B¢ FAEREY BEete A
oA 44 30~80mY sand®) HHEAM AKe Az Lo
A gtk (Miki, 1932, 1933). & 47 2% Fatel £71A=
T QFHOE PAY I dx T Y IFE AHA ¥e
o 2o $4 32~52m9 sand HHENA A5 AT 4L
Yamada Bayold 283§ ErAMT £ g3Fo] Hu £4 2,
0~60m¢ sand$} muddy sand® HFEANN AKe Aoz
B339t (Omori et al, 1996, 1998). Yamada Bayd & &3t=
Ty|ANE e AR Zole 102~108cm, FHAY H4
60~90cms) WAZ T B&3e ARG AR 2
o]7} & 3 Aol EAoln] o) AYF A{A AAEEL T
2ol 2ot LrAMT A% BAF FAE A2 Y
237 ¢= 8

ks o] AN e AreE T B3 AT dRE g3
23o g AFdE 7o HEH At (Kong, 1981, 1984; Huh
et al, 1998, Cho and Boo, 1998). 53], Cho and Boo (1998)€
Aete) At Adaw, o7l AN L, FANLY
Exqe o8 HYH EF 7FdAM =g=HAon, FHAAA
2A9 2579 gAY EAQNA i ZolE YAt of
H E4e dutee] AAsE AL o FHHA A
o7} A&A Y #7Ad wt dFaA vdebd tsAE HoFe
Aojt},

Avjad& 22X 9 Zolg vrle HE W FX (light inte-
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nsity), £, 999, F4% H3 724 2e 2] IFg& @
o gozte ojd & addd 9% BFY welRtde Uy
8ol 3} 2ARHAA. 53], Fe X Ag3te Az
ZF 99 Zolgt v dole HHEY drYole FE ¥
Aehe Aoz Raden, £40 du AL7 1T 48R
dXe 7Hd 28 ¥4 29& Hoin, W 7o wa AE
Ao Fef7t W3ke ez B (Orth, 1977; Short, 1983b).
2 g7dMe 13 TS5 999 vxd ©HE e Wojst
BAE TRAA FaAg v Az BId HF §A
He 22 Folgx 4% 849 uet FHA SHo T3
29E 7 7] YR A& 849 BE FeA ¥ojo] B
A nZo] ezt £ AT7dME 4 39 FeF< ¥olst oy
A% 874 800 9F& FAFLR ¥ B XFAAE,
T Agde AvHTEY 4%A 2, €3 873, £4
& uen, & AQd g e wWels Fysigct. oz
23%E wEor goz i AN Y&ite AneLge
A% §3& A% getolop T Aot 53, dtze d& ¢
ol M Adshe A gL AL, FANALH 27
Avigdd ¥ 52 £E, 4% §733 A8 d7E Arg
A 7he A I A4S FUFY 2l BdE AR A%
d7solol & ez A44E.

(=) of
I =

F2A Adeds & 53 A AAse 4B ¥ A4
§A 3749 E4% G987 99 19983 624 200039 7€71
A F7 gy ARTAAREH g8 B3¢ A 243
Aot 58 Ao A AvEese AdYw, AT
I AGER 3Zo ZAHEAY. ARG A&AE 75E, &7
ghe] 4 13~56m9 sand® muddy sand ¥ &AM, 4A
v F4 85~150me /MEE A9 sand HE F7)A
83 LAY R dags gy 1 A&7} 4

& 2asgen, AvTrg A& AGqM Y KA.

Avig 249 A8 e YA JAA2 FRIYL, A
Y GUA 9 dole Ui 668 cmo| MFEE #EF 1100cm
7R, AR 9 Aol AR 1280 cmol M BE X T2 2778
cmZtA A% AGH F4lo] gt dgsiA 237G $AY
e g AT} 640~757cm Y2 ML HPPoR
AEAY F40 4FE Be Aoz #ddgng TyjAAYTL
JAA g} YA} 649~703 cmB A A7 6 AA HAEY
. d9gY FEE 53 @¥ Ao 3 Adu A v
gk EE Aol Adde Ave s A8 FEE 5 87
e Fo g A% Z2(T, F79 A A% 59 F44)
FFE LD, Y T A% BHY Aol AEAY ¥H W
ole]l & A= Aog ZAHJ,
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