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The Distribution and Habitation Characteristics of Zostera marina L.

along the Southern Coast of Korea

Sang Yong Lee, Sung Mi Lee, Hae Geun Jee and Chung Il Choi*

Department of Earth and Marine Sciences, Hanyang University, Ansan, 425-791

Abstract — An ecological study was conducted to determine the geographic distribution,
community structure, and habitat characteristics of eelgrass, Zostera marina L. beds along the
southern coast of Korea. Plants and sediment samples were collected during June 2000 and
December 2000 on twenty-eight locations, including two Cheju Island stations, which were used
to compare morphological characteristics with habitat types. Z. marina populations existed from
the intertidal to subtidal zone, mainly in the bays along the coast and the island, the barrier reef,
and the estuary where the water depth was 0.5~ 8.0 m. Salinity range in Z. marina beds ranged
18.2 to 34.5%¢. Sediments of Z. marina beds contained 49.7~99.1% of sand and were classified
into sand, muddy sand, and sandy mud. Mean grain size varied from 1.5 to 4.4 phi. Height of
vegetation shoots varied from 54.7 to 171.4 cm, depending on water depth, location, substrata and
habitat types. Quantitative morphological features that enabled recognition of the two phenetic
groups were short-narrow leaf type and long-broad leaf type. Statistical analysis indicated that
biomass of individual plants and their quantitative morphological characteristics were
significantly correlated.
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Sevhele] gl ek dekeA Ay @ Akt
W3k A" Bu el we] ¥x:Fe] glon), datg
Aol Wit BE AN 7)Fe] I3, ALSAE 3
Agtx e A A Ag A7) nnjshA o]
FolA gtk 53], HolAd el dekgAle] Fu9 s
EEZ3e E (R, seagrass)®] A& *Egv}%“*%
AR E Fol, ARFLY FE A4E ATse

At AN S Fa3t ¢S s vt °M
ol Izt &gel s &P Ak A Fde] F
£3F Al2=2 od2lx ¢loh(den Hartog 1970; Thayer et
al. 1984; Phillips and Menez 1988; Larkum et al. 1989;
Short and Sandy 1996). 121} 92| rleol] A8z
e 29 2AS AN A A F2AL 529

71549 gl B A st Hus yH=
wazeow AQHS oAl FAAT ALwAS 2
Hel| o3 AEHe]7k g1t} (Chung and Choi 1985;
Joo and Ha 1998).

webr Aok E TS A9 A Tz
71%) dF dF7F fAEA] dokenz FlxHd 2
g2 ZaArde] A7

B A ddRaTde] Ak A9 A
Fz9 71%5E Hgsr] HF 7z dFaA @ dd
of sk sfAtd A E (=) AW e (eelgrass,
Zostera marina) ¥ & Aoz AEX A Bzl
L9739 BAE HYhe AL FHew Aok

SERERT

FAL A7l A7 BAA A =7A] e dd
20001 6QXRE] 8Y7}IA], AlFEx 2000 129 2A}
st A (Zostera marina) A/ A& A s
Al ZA o] Hefdtd] RS Q8 AR Alse dA
4] FAA (Formalin : Acetic Acid : 50% Alcohol=1:1:18)
Sl Al o, AE A AE3F (biomass) S
ZA317] st W T (0.25 m)F At A 2
AFF o2 FAtste] Vep =

AWl gz $A41e A5 POAE o] 43
ZAslgon, 2 AR A A= z=ad
(IGPSII, Window)& o]-4-3le] A=l =& feplig]
o}k A 8-2] 2] -3 (habitat types)2 Az de] A3}
£ 2ge] A e} wh(bay, B), 4¢] wl(Island bay,

IB), 3} (estuary, E), 3} (port, P), 2.2 (barrier reef, BR)
2 TRk AnE A8x9 HH-2 SCUBA ’r}"w“

2 B3 AH 2SS v & o] ].o:] 238 & o
AL Al on, AEA 9 EH G A EAr) A
Moz BE3= 27 (beds)P T kA o) A3l

2 54E 71 A (patchy)g o= FH35

AEA 9 e EA2 AAl A o] (shoot height), ¥
71 o] (leaf length), 9 4] (leaf width),
of leaf), 949 <> (number of leaf vein per shoot), %) &}7
9] 7 o] (rhizome length)S 7+ A-$2] W2 10~207))
A ZAs HEEE TS A AFske 7
QEANA AYT 10~ 157448 A2AL) 2AZ 27

NA F ﬁg‘ﬂ‘%l“‘ veplidch A-528 3

H2 AAoA 457 (Salinometer, YSI Model 33) &
Al om, _?,4_/‘_1{2_- =& F 2 AL (www.nori.go.kr)
A A4E5A g vwsiash
% A7 Tem, 2] 50eme] PVC
hand corer& 0] ]—OEI EHAHES AAslgden, dx &
X 2FA (63um~2mm)E 53 714 A2 s g
Age] FHE WA AFP) AT 2R 28z
W3 g @ste] depiglen, 2 A%z =18 3
< IS A7) E- Y kL 550014 1A% FEzt
% (ignition loss) A7 & FAE &4t AAbsiodch
(Shepard 1954).

gl FEe WE 9 WT TEUNE Fo
Gehislen, 4R 3 54 A pdde
SPSS/PC (ver. 10.0, window)& o]83]A 33z} =z
AE&A 2 FAWelo] wE A7re] FRJR HvHL
pair-group ¥4 2 % Euclidian distance matrixe}] =7

219]) Z>(number

3le] agglomerative clusteringgl 7}53 7 (weighted
pair-group method with arithmetric average, WPGMA)
& Ahgstsin.

Z2

1 BES} AEAY 54

gl GaldelelA AAAEE AW (Z. marina
L)o Rz AMZF Agdz =T 439 74
(Kanggye; E126°16'02", N34° 22'55")| M 2E] EZ9)
AAGE AHA] T E (Angolpo; E128°48'01”, N35°
0526”9} ¥z AF= AFA =& 4 (Hamduk,
E126°39'45", N33°32'37")7}A] 287 AJ§-=|A &3}
Ao} (Fig. 1).
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Fig. 1. Geographic distribution of Zostera marina L. beds along the southern coast of Korean peninsula.

9] Q&9 3 g dAiA g w4 Fue
gtel Al 2@} ol d "F A FelM= Al
(Shinwol)®] &A= 4] ks e 7Aool
dew, AFxe] F3t A5 41432 (Shinsangri), S 3
2% (Wonpo)2} 23 419 (Shinmyung)e] &A= X
29} 2pe Ae] P ozm g oFfe] AHolH At A
2 A FelM Zsch w3 gtoz PP A Fo
A Q191Ael wiahA| o] FA oz glo] THEe]R FellA
233 AT 44 dA &3 (Yulrim), 3}
Z}9 (Chamyeon), 5% 4% (Suwol)3} A FF
(Gokryong) 2. 2. 7325 ¢t} (Table 1).

AvEe) AEA] AL o1 Y Y8R A
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(Table 1).

A9 WAL 2x2 AL AFES 75 0.02~
2.75km?9] WHE el liglom, AYe
25 Jepigleh wbdel] A3 A2 800~8,000 m?9
Welz Jehgoh 53] AW ] ASAE AY
Aal 3ol wel Ao} AFAE AT Aoz +F
Fo] Jeldri = gdt}(Table 1).

el gkl 223 AnEE AKA F 200 A
N Az BEA-L mao] FhaFe] 49.7~99.1%2 thof
g W92 A (sand), YAM (muddy sand)?} Ah4A
(sandy mud)?] EAAE Jepl el =AF A A g
HAAE AMA 43%)3 AP (48%)2] &R 7L -5
of Jepgch H48 HF d= XL 15~4402
A g7et 9 AR 23 FAEE FAHAL
o, 734, &9, 23, A= A2 A8A7 350
olite] AT AL el HHES A7
F71 R BEE 1.7~82%2 Zw=Ee] A&
upe} gekslglon, meje] ko] AL AHelM ¥
738& Ve sieh (Table 2). el gtell Rx3h= 7nie]
To] SR F7188] Rzt ASA]e] oieb opefst
Hdom, o] PgA7} 2] Fhape] FHa A
F3NAM s A3FS ebligit}(Table 2).
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Table 2. Sediment characteristics and organic content of
Zostera marina beds (21 habitats) along the

southern coast of Korean peninsula

aeh cherebl debdeh 58, A4, ATE, 37, T,

A, 449 W3 AN 18.20~24.8% M2 R

Ea—— A JeRgont, Alakel o) 7 34.5% 2 7P A e
edimen 3 3
Sites  composition Gsxi‘ézi;n g;%aegltcs Settiiment wot $x2RE f48E 249 g B s
. e
Mud (%) Sand(%) (Phi) (%) P Wake] we ale] ZHsks Ao A8AE
JKG 219 78.1 44 82  muddy sand 4=0] §-9lzkel] wizl fE W3l & Aoz vehdt
JJR 16.6 80.8 3.8 4.7 muddy sand $22 9253~31.4°Ce 2x=z AY{AY F£AFH AL
CHD 17 983 1.6 43 sand crelo] dx qste W Aoz el =
WJJ  50.3 49.7 4.3 71  sanddy mud 4] Al et & e A bt 8 i]
csS 09 991 21 35 sand of ZAMR AF =] itz F9 AHA Y A dEE
JSS 426 574 3.7 2.3  sanddy mud 33.7~34.2%, 522 15.2~15.7% 2 Wz A-gA]
GND 13.3 86.7 3.1 4.6 muddy sand = oJolo] olulA o) Ao
YWP 7.3 927 3.5 3.8 sand AFE kel ARl SAE e
YSP 75 925 2.2 1.8  muddysand
YHD 24.6 75.4 2.7 2.1 muddy sand 2. AEH X EA
YYR 12.8 87.2 3.4 5.0 sand
NBI 3.0 970 2.1 1.7 sand Gl datel 83t AnidYd ZAES R &
NSS 13.5 86.5 1.5 8.4 muddy sand Zo=z zAE A gled o A= 7] T
GSW 88 912 2.2 4.6 sand ° ]E. °° }_’*_—Dq’ URelE 2717w
GGR 166 834 28 60  muddysand (Zostera caespitosa Miki), el A& oA71A=2 2.
MDG 5.1 94.9 2.9 1.7 muddy sand Jjaponica Ascher. & Graeb.), 2211 ZHAld A= £AH
MMJ 4.8 95.2 2.5 2.8 sand al(Z. 1/ Miki)e] 3] =] )93 o =X )
MUK 118 882 22 5.2 sand B (2. caulescens Miki)el 7] 24 HT‘_’} +2]
GDD 40 960 24 36 sand &5 e HALE zonation)= HEHSHA T
JSM 141 859 3.2 40  muddy sand =9t}
JAG 229 77.1 3.1 6.9 muddy sand ZA7)7F 29 288 AvjEld AENEL 2E 9
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Fig. 2. Morphological variation of Zostera marina L. from various habitats along the southern coast of Korea. Values

report mean S.E (n=10-20).
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°FA] (vegetative shoots)s] 2™, 2] A] (reproductive
shooto)= ZqskA) Agieh. Amele oJepxe] & A

B (G5, leaf apex)?] EA-2 u#)A X (mucronate), 22
X+ (emarginate), Y5 (round)$} <& F (acute)2] ©}okst
F2e dehlddch 484 AA F L) SE 4~67),
o] 4= 5~9A2 ARA aet cherstach Al
A WA BAS A met ZA HolF vieh
Hio} (Fig. 2).

ZF &AM AT AEA S HF Heoly 54.7~
1714 cm Y92 GejollA 714 2gkom, 7hufelA 7}
Z =ZA velgen, 100~130cm2] W97} 64%2 7}
7 el 2¥sddd d #Hole ¥£E& 365~132.2cm
Wz 2dslgded, o Yl 5.7~13.0mme] ¥4
2 g9o| 71 F3, AFErt 7 9A vebdon,
8.0~10.0 mm<2] W27} 60%= 7}AF wro] &3}t
Fx2] ZolE 9.2~349cm, P2 ¥]:= 6.0~13.0
mm, A 3}7 2] ZelE 09~22cm 28| F AaAL
H]E= 3.7~8.6mm W= el

B3, Az A AL 2o TS 44 0.6~
Lsms 2e 44 (o} Lom olbelA §47 el
deh Hejeby s SA6 wolE vephlsh ¢
& N9 ARANN 2T A W AEAY Lol
74.3+55cm, 92 Ze] 54.4+12.4cm, ¥ H] 7.6+
0.7mm, 4™ = 7.240.67), As}4 Zo] 1.5+0.4cm,
g8y #AFA VY] 4.6+1.0 mm=E eyl ukde)
2e 2 2T A YBAY Aol= 1139
+129cm, 4o Zeo] 80.9+13.6cm, & ¥ 12.1+1.2
mm, 9% 4 7.7+1.07), A35}74 2] Ze] 2.0+04cem, 1
g3 ®3742 Yu] 82+1.1mmzE ¢ ASAIAE
o AEA7} 23 e FeA S4E b

A2 o] ANA 3 HF A5 0.92~3.86g dry wt.
2 Aabe] 71 WSET, AIAh AR we ke viehi
gt A F AL ZxsE 1.0~15g dry wt.9
W27} 25%, 2.0~2.5g dry wt.2] )7} 28.6% 1)1
2.5~3.0g dry wt.2] W7} 25%= 2tz Zashelnh.

AME T 229 YFLEt 48~240 A/m2 2 A5
) fFsh AgsAel et epaisien, A3 Ao
o chish A%, 24 Fehe] Wz P} 7 o]
A 208~240 AAlmee) W2 WA s FEohE A
g eph ol
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Fig. 3. WPGMA phenogram based on the rescale distance
of 10 morphological characters among 29 popula-
tions of Zostera marina L. in the southern coast of
Korea.

cient ¥4 3 Z2}Z Table 3¢ et} HefshH
A 2 AEA9 Zol (SHyE A9 Aol (LL), %9 4
¥l (LW), = Zo] (SL), & viv] (SW), A|3H4 ]
RW), 283 AZFOW)FE 9] AARAS ey
Adct 2o dule dx v, A3 vnje oke A
TAE Jepfigiet A EA9] el 2 4l v A EA
o] o2 AFAHQ A 22 ARAAE Jepldde
o), A EA 9] ZHel7} AAHLF 9lo] ZHelrl AT, o=
AeAe] Vul} el m AZw F7bse fow
ket w3t A2A) delel Ak 9256 o)
g FABAMAFTNE 235 0F rescaled distance’} ¢F
254 +FoA Folzo(Fig. 3). o] THEA Az =
IF2 AEA Zolgt @ vivlel met 3§13 (short-
narrow leaf)=} 71'5'4'%3 ¥ (long-broad leaf) &2 75| o]
Aok 238 25 9, 39, A Az ¢
A8 NAZE °19{l‘4 AFze] gzt Akl 487
Tt "L AN 2P AATECIYLeH, He
Az & Al E3F 7H2ﬂ_’ > ¢ AN &
Aselch ABYY 1FES 1020 ez F4H)
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Table 3. Pearson correlation coefficients for morphological characteristics of Zostera marina along the southern coast of

Korea
SH LL Lw SL SW RL RW NL NLV
Shoot height (SH)
Leaf length (LL) 0.93**
Leaf width (LW) 0.61** 0.51%*
Sheath length (SL) 0.79%* 0.67**  0.59**
Sheath width (SW) 0.72%* 0.64**  0.90** 0.69**
Rhizome length (RL) 0.49* 0.36 0.53** 0.47* 0.67**
Rhizome width (RW) 0.74** 0.65**  0,76%* 0.70**  0.90** 0.70**
No. leaf (NL) 0.27 0.10 0.39%* 0.36 0.28 0.35 0.22
No. leaf vein (NLV) 0.45* 0.41* 0.29 0.54%*%  0.50%* 0.51** 0.61%* 0.31
Dry wt. (DW) 0.63** 0.51%*  (,72%* 0.53**  0.76%* 0.64** 0.66** 0.45* 0.36

* Different significantly at P<0.05, **, P<0.01

o]

o wlolg viehia ek

et

Qeazre] 2

-

£o| o 1%

Fal Qetel s AT AsAlE E3
otol wa) TekstAl vebsteh (o] 5 2000). dal At
7% B-315k glokaA] sjgkell o YA st
2 zte Mz b, mige] gekoznE RIH 39}

Bz FHIdA W2 2XE JAsidt 243
Feke] e A AT &R GE $EE 182
~34.5%2] W2 Fa Qetzt o] FPA Y BEAS
el ol

Fadgte] AdE™ ASAE =3 4 1.5~
5.6mollA Zdslelont, dall deke] A$ e &gt
Azt 24 2e] g3ez zzpd e} 32 4] 05
~8.0m7HA] Tpokat 4 RxoA F¥3gler, =3}
o el 33 AnLe] dRE T 24 29 o
gog AlZA9 A Ex 37t drld xE=HV|=
it AvE e 2dPele T A AS d=
2 dgtiE 7 AEAQl B oz gle] g3l
oo} Q19| oz FAH g3} 2 it A=
A A5 F2 HAH A Pz FA3]
o}, el dgkel AdEld AL Ak dAT 4
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