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ABSTRACT

SIeof Zp8ske A o] e 54 AF5H7] 9160 20161 99 FEo|H& HAste] A7t Edcke Tt A= ZH 1]
Aol A ZAFeHTE ZAPGAolls Rt Aol =<) Altet o] &2 o] Fw AHsta }llet. St Aol S 5k= At
Oh2 Z12) Bt 7H 48719 4770, A F-2 2.0 mm, 7HA] Aol 242 42.5 cm@F41.9 em 2 ARSI F = oF A & o] AlHtrt
9 Pt AL U= ZF7E 3,500 + 334.2 shoots m™>2} 2,275 + 415.1 shoots m™> 2 -3-2]§F 2Fo| = LERLEA] oIttt E ko 2}A) 5=
71]&}1:]—13} 2 T2 4Y A olF I o AS UL = IREE FofAste] S8 ot Ayt fAFHAT

To examine the ecological characteristics of seagrasses growing naturally in Dokdo, shoot morphology and density of seagrasses in a
study site each from Dongdo and Seodo, where seagrasses occurred, were investigated in September 2016. In the study sites,
Phyllospadix japonicus Makino, a protected seagrass species, was found to be scattered, forming small clusters. P. japonicus shoots
from the study sites in Dongdo and Seodo were morphologically similar. The mean leaf width was 2.0 mm at both study sites in
Dongdo and Seodo. Numbers of leaves per shoot was 4.8 and 4.7, and the leaf lengths were 42.5 cm and 41.9 cm, in Dongdo and
Seodo, respectively. The shoot densities were 3,500 + 334.2 shoots m? and 2,275 +415.1 shoots m?, in Dongdo and Seodo,
respectively, with no significant difference. Shoot density and morphological chacteristics of P. japonicus in Dokdo were similar to
those on the eastern coast of the Korean peninsula.
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Sl 5] Befo| QAES 55 i T7] F0.2 G SMIEEOR BAE HOR(Lee er al, 2002) Sl
71 ) A5, WA IR 25 2T-50l Sk Firk F2A 0 R ARl tiubdR o] G W,
o] b iz 4] BeliRe} watslo] FABEYIE] Fote] A7 ee ofo] i HEshe 97
Uete] Z:875 ofl(Lec er al., 2010)°] 7, APBAR AA| 5o Fste] o] 7412 7H B9k Lee,
102). TR A F S ES Hae A9H | km o]] it SEAAR T A0 A Hsle] F7}a AHoA] B B
st Qlek

St Aoz 0 2 WS} He) "ol Salo] F41e] Sialekr glol e Al] (s SAo] HET S0 g,
WSk A1t algko 2 o] olelg) So] shopel A Art wo] 4-asl ) Rk Smo] slopge ] A 19801y
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HE 7HdA o2 gE|lom, 199735 silams td o= 3 Sl ZAPT A= o] A =53 E(Kang e
al., 2002; Kim and Park, 2009), T]H|ZFKim and Shin, 2007), HAFE(Kim et al., 2002; Park et al., 2002), f|Z3(Kim
et al., 2004), 917 (Lee et al., 2010) & ‘FAFX]o|(Kim ef al., 2002) 5ofl TSt AFA77F B 1w oL} SfjFastA=9l 2
mjof] PRt FARE o] Foi 2] LSkt
= o, 7] B2 22]o] HEe] i EA 5 e N E P TAER, HistEol A-8ste] 41 Yl 7Y
4 T"g TH5A1=0|t(den Hartog, 1970). XA Atol] oF 60 ofF-20] A7} RarshH, L2} dAgtoll= 952 Fu7t
&5l g E]“(Klm et al., 2009). FAYS2]= Theft oS E0] ARy, 2|09 AA2] 9 ASAE AESkal (Hovel
et al., 2002), 52 YIS 5+ AASI 8-S Aslolo] sfjdolA] F-23H AElZ 7]°5(Thomas and Cornelisen,
2003)& a¥stal Qlet. 1ot X 4= A st eyt Rt oyt AR 0 & wifE, AQKSAL FEFEE52] Q191214
89102 e 7t FA3] gaso] thg=0] Zulrt s 5F0 2 BR o] 913(Orth ef al., 2006), -2zt =
rafok el Ale] HA W o] et HE(SIFAER, 2007) 0l QA Sle] 620] FuE B o Al ER 2] A4ste] ]
Stal RIth(Park et al., 2016).
S AT dofietell YAt st Ee] 2 2d JAlel| A §F R it it AR5 7] k2 i o = 4]
=014 0 & 1l Fa 7t Aot} e o] Solli= 5359 A= Ed5HH(Park ef al., 2010), sl HodlV sl
A=) Amtetgo] ZPYSEAL Gl o] dAtelli e =keol| ASshs AMTPE Y] £9 o, FHl R ASUEE TAISH] =

W #z2 Harltt,

=
el

)J

2, 2= 3 'S

2.1 RAR| 7H2 L ZA}LA]7|

o= feuete] 55 B 4o, 2550k FEEOR 87.4 km, ollRte] SHORRE] FE O = 216.8 kmel $1A]5t
T QIT EEE 551310 52'10.4", 37° 14' 26.8")F AE(131° 51' 54.6" 37° 14' 30.6")2] 27 A0 2 LA =, FHo] 377
22 vt dat fx 7t Ao Qlnt. E FAR= Eirof| ok Hnlo] ASATS metsr| 15l 20161 99 5 SI=(St. 1)
OF A E(St. 2) At A7t E35k= S 7 1714 47851e] SCUBA diving= &7t FHFARE AAISHI Fig. 1).

2.2 ALY

ZAFf| QoA 25 A= 2] 25 B (den Hartog, 1970)—%%%—%# Sttt o] A EAS
Qlal 2 oA 67iA1 9] 28 Am 9] ¢ 4=, o] 2 Fx Zo], 9 o], Z|517d nir] 9] Za} o] Y 7jA| Aol E ZAs}
CH(Park and Lee, 2009). ¥ = A& 172l Yehd o [=otait. & 22384 912 71 B B9 S}
Rom, Px dol= A o 25 e Jx7A 9] o] 7P 2 B91E S5t A5l i o Zat
Zol=3A) 2Jop4 nir] o] Zo|et F-& S sl om, /) Zo]ot 9 Zo|E t|gh gho 2 o3l th(Park and
Lee, 2009). ST E ZAR=10 cm x 10 cm®] H& Ul<] t5(n = 4), FHA AR Sttt
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Fig. 1. Seagrass study sites in Dokdo. Site 1 is located near the Dokdo Quay in Dongdo, and Site 2 is located near the
Sangjanggun Rock in Seodo.
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Hul o] P ST BSLEE ttests HAISH ZAF 3ol whE Zlolet Folds AARSIAH FAREA SPSS
10.1:& o] 8ot om, BE S22 = BaH(mean) Tt HE2HSE) &2 HERH AT

3. &z 2 1y
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A S2E Y EH

rgk

3

E 0] FI(St. 1)@F A L(St. 2)olli= ABFYEH Phyllospadix japonicus Makino)©] ZHYstal Q1thFig. 2). 59 5%
AZR; BT o) AHRRE 4 3.5 m Atel ] eiute]] 49 Atehd Leks o] T Attt Aol A= AL
B 54 1 mEE] 3 m Aol o] ofgte]| Altrpdo] A8 o 2 AbfE|o] LERGT:.

L

Fig. 2. Phyllospadix japonicus occurred at the study sites in Dokdo.
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Table 1. Summary of ANOVA results of morphological characteristics and shoot density of £. japonicus at St. 1 (Dongdo) and
St. 2 (Seodo) in Dokdo. Values are means + SE (ranges)

Items St. 1 (Dongdo) St. 2 (Seodo) Fratio P value
Number of leaves ?480{[5002) ?4702002) 1.607 0.549
Sheath width (mm) ?;.‘3%2(.)5(; é‘:;;g 1.538 0.270
Sheath length (cm) f z;;; ffojfg(_); 0.247 0.910
Leaf width (mm) é(.)oﬂ-tz(.)i(; ?i(.);z(.)(')(; 1,125 0.461
Leaf length (cm) (3;;33; j é ..67) (3;;682 ;g) 0.004 0.775
Rhizome width (mm) ?;;3?% ?33()*3071) 0.086 0.459
Rhizome length (mm) ?38; 4025 ?39 ; 4021) 3.333 0.895
Shoot height (cm) ééf)j ; "25) é 17(())2 71;) 0.109 0.765
Shoot density (shoots m) (2?;3%?0f3? 336?0) ( f;;f 024}21 3 (': 0 0.062 0.061

3.2 YElH S0t dsds
EEQ} Aol Eck= AMTrd e FHIA E4 =, A 4, 9% Fa Ao, 9 Fat o), x|sh vy Hah Fol, 7iA| 4
o] §014) o] 7} LFERFA] €19keh Table 1), B 2F A= 0] 5 7ol S@5H= AL o] 9 - 4.8712}4.77), A%0)
=, Qo *—J—} A5} ] 9] &2 717} 2 4 mm, 2.0 mm2} 3.3 mm = F oA LS THTable 1). Tt AL o] T Ao
A G0 doli=8.2 cm2} 8.3 cm, ¥ | Aoli=34.3 cm®}33.6 cm, Z]é} ntt] o] Zoli=3.8 mm<} 3.9 mm, 7HA Aol=
42.5 cm®}H41.9 em= LB T Table 1). =2 A 0] AMPrPT-S B GYA| = AR = =] 2] ottt =79 A
vtk RS- = 7171 3 500.0 shoots m 22} 2,275.0 shoots m™> = Trﬂ?} o7 ERAA] QAQITH Table 1).

IS 2RSSRkl QLT o] Heay SIote] shrl Aleli R} whe ool A Alshe dnigolch
(Park and Lee, 2009). F-2[Uzol A= 5olQte] 24 AulFo 2 At bgefA o] F- a3t 4 @ Aot} Ei At z}
RIHE AMtepTe] o) 4 ol ciote] A4k Atebe] ol 446t fAsIg oLt Q3] Aol ol
T ALt AAsh= AN (22 2.4 mm®}F 70 em) BT -2 g2 LR QITE (Park and Lee, 2009). THe7| A4Skl 27
7} w2 g o]] AAlsh= Fule 2kkst 255 Sk AAleke Za Kt o) Zait A Aot ZaE ek Sk Schanz and
Asmus, 2003). 20} AHESHE Asterere] @) 231 A ol E e stol A4lsks Atk e e =)

A2A 0 =2 F5)|0] Sl Foll YIRSkl Qlo] e AT T -2 mhi o AKX 7ol 21&A 0 & L uw, HIH S| EAyst
= 48-5°](Choi er al., 2012) & S7-2] Wik = 5 52 s 259 dF oz FSHTh Sheof Ash= 7l
v @ete] Rt Salo] Sdake AT Feuct Ae) 4 420l BelRAD AAUEE Pk £9
i Aot A AR AMchEl(764.3-845.0 shoots m™) H 352 312 H oItk Park and Lee, 2009). ©]+&= H|E & 0] A4}
Cigto] 49 22k ol ol AbAlElo] AVSL 9o, WAlshe Ateiee] AEE S48 2 ekl slow], SE ol A
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2004, STt A2 S 01 5, 82 99 27, S8 Tl 2 ) 27} 5.0 Qi A g
o] ATz, Wolor, ol 25 Wiloh et S Zsjryba] SHbel T 9180 2 AT Eat o S| 2He A5,
VYA BE QUL 915 uteelol Huleh R el & Ae7] 5 Q1912 8IS E S AHIEAS 1S 9]
of. webd Sio] Aasel BEsh] Sla A welo] 9414 0 2 W Ao, sloraatalRel AHtchle et iy
3l Shopy T R o) 2AKE BASIPEEIE 97k A4 0 2 o) Fol Aol & Flolck

282351 (References)

Choi, B.J., D.S. Byun and K.H. Lee, 2012. Satellite-altimeter-derived East Sea surface currents: estimation, description and
variability pattern. J. Korean Soc. Oceanogr., 17: 225-242.

den Hartog, C., 1970. The seagrass of the world. North-holland Publishing Company, Amsterdam, Netherlands, 275 pp.

Hovel, K.A., M.S. Fonseca, D.L. Meyer, W.J. Kenworthy and P.G. Whitfield, 2002. Effects of seagrass landscape structure,
structural complexity and hydrodynamic regime on macrofaunal densities in North Carolina seagrass beds. Mar. Ecol.
Prog. Ser., 243: 11-24.

Kang, J.H., W.S. Kim and J.H. Shim, 2002. Species composition and abundance of zooplankton community in spring and
autumn around Dokdo. Ocean Ploar Res., 24: 407-417.

Kim, D., W.G. Min and W.S. Kim, 2002. Marine meiobenthic faunal communities of the sediments near Dokdo in the East
Sea, Korea. Ocean Ploar Res., 24: 419-427.

Kim, J.B., J.I. Park, C.S. Jung, P.Y. Lee and K.S. Lee, 2009. Distributional range extension of the seagrass Halophila
nipponica into coastal waters off the Korean peninsula. Aquat. Bot., 90: 267-272.

Kim, M.K. and J K. Shin, 2007. Variations of water environments and species compositions of microalgae during summer in
the coast of Dokdo, Korea. Algae, 22: 193-199.

Kim, M.K. and J.K. Shin and J.H. Cha, 2004. Variations of species composition of benthic algae and whitening in the coast
of Dokdo Island during summer. Algae, 19: 69-78.

Kim, M.K. and J.W. Park, 2009. Water environments and species compositions of phytoplankton at the depths during
summer in the coast of Dokdo, Korea. Korean J. Environ. Biol., 27: 48-57.

Lee, HW., B.K. Hong, M.H. Shon, Y.Y. Chun, D.W. Lee, Y.M. Choi and K.S. Hwang, 2010. Seasonal variation in species
composition of fish collected by tramel net around Dokdo, East Sea of Korea. Kor. J. Fish Aquat. Sci., 43: 693-704.

Lee, J.I, S.D. Hur, M.J. Lee, C.M. Yoo, B.K. Park, Y. Kim, M.S. Kwon and K. Nagao, 2002. Petrology and geochemistry of
Dokdo volcanic rocks, East Sea. Ocean Ploar Res., 24: 465-482.

Lee, K.E., 1992, Geological structure of Ulleng Back-arc Basin, East Sea, MS Thesis, Seoul National University, Seoul, 121 pp.
Ministry of Oceans and Fisheries, 2007. Conservation and Management of Marine Ecosystems Act. Act No. 8045.

Orth R.J., T.J.B. Carruthers, W.C. Dennison, C.M. Duarte, J.W. Fourqurean, K.L. Heck, A.R. Hughes, G.A. Kendrick, W.J.
Kenworthy, S. Olyarnik, F.T. Short, M. Waycott and S.L. Williams, 2006. A Global Crisis for Seagrass Ecosystems.
BioScience, 56: 987-996.

Park, J.I. and K.S. Lee, 2009. Peculiar growth dynamics of the surfgrass Phyllospadix japonicus on the southeastern coast of
Korea. Mar. Biol., 156: 2221-2233.

Park, J.1., J.H. Kim and S.H. Park, 2016. Growth dynamics of the deep-water Asian eelgrass, Zostera asiatica, in the eastern



204 - "The Seas Journal of the Korean Society of Oceanography Vol. 22, No. 4, 2017

coastal waters of Korea. Ocean Sci. J., 51: 613-625.
Park, H.S., R.S. Kang and J.G. Myoung, 2002. Vertical distribution of mega-invertebrate and calculation to the stock
assessment of commercial species inhibiting shallow hard-bottom in Dokdo, Korea. Ocean Ploar Res., 24: 457-464.
Park, S.J., L.G. Song, S.J. Park and D.O. Lim, 2010. The flora and vegetation of Dokdo Island in Ulleung-gun,
Gyeongsangbuk-do. Kor. J. Env. Eco., 24: 264-278.

Schanz, A. and H. Asmus, 2003. Impact of hydrodynamics on development and morphology of intertidal seagrasses in the
Wadden Sea. Mar. Ecol. Prog. Ser., 261: 123-134.

Thomas, F.I.M. and C.D. Cornelisen, 2003. Ammonium uptake by seagrass communities: effects of oscillatory versus
unidirectional flow. Mar. Ecol. Prog. Ser., 247: 51-57.



