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Vertical Distribution of Icthyoplankton in the Southern Waters of Jeju

Island During Spring

Bo-Ram Lee, Hwan-Sung Ji*, Hyo-Jae Yu, Kang-Seok Hwang' and Doo-Nam Kim?

Fisheries Resources Research Center, National Institute of Fisheries Science, Tongyeong 53064, Republic of Korea
'Dokdo Fisheries Research Center, National Institute of Fisheries Science, Pophang 37709, Republic of Korea
Division of Distant Water Fisheries Resources, National Institute of Fisheries Science, Busan 46083, Republic of Korea

The vertical distribution and abundance of icthyoplankton in the southern waters of Jeju Island during June 2020
were investigated. Fish eggs and larvae were identified using the mitochondrial DNA cytochrome ¢ oxidase subunit |
(mtDNA COI) and the 16S rRNA gene. During this period, fish eggs of 23 taxa belonging to 21 families and larvae of
27 taxa belonging to 25 families were collected. Fish eggs were located mostly from the surface to 30 m depth of the
water column. Larvae were located from the surface to 80 m depth of the water column. Vertical distributions of fish
eggs and larvae were influenced by oceanography conditions such as temperature, salinity, and thermocline depth. No
discernible difference in mean thermocline depth was observed between day and night.
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mele), 27| 28T 28 A E4E olaelt] $2
St A7 2 d-8-FHtH(Coombs et al., 2004; Fiksen et al., 2007;
Kristiansen et al., 2009; Jung et al., 2013; Kim et al., 2019).
E3E, Aol A F3let 2 7)Ao (preflextion larvae)o] 7
5ol ATHE AN AAshHA 2 o] 5 AlZtshH,
1, Bo], 2 3l Jioks 59 e adle] £ 5o 9
S R Aog HuEATHCoombs, 1981; Kendal and
Naplin, 1981; Watanabe et al., 1999; Sassa, 2001). o] &gt 1+
AR o) o] =2] Hiz 9 2474 § Q13ko] Al A+slr] ¢
of w8l Wel(Gadus chalcogrammus), A A 8 ofF
[H(Gadus morhua), B *|(Engraulis encrasicolus), 7 ©]2]

My
flo

HE o

(Sardina pilchardus)|& TIAS2 o] AL50] 35 ]lc)
(Grenkjeer and Wieland, 1997; Coombs et al., 2004; Nissling,
2004; Trisson et al., 2010; Smart et al., 2013). $HH, =] H-A}
#oje] 42 Ro gt AL thgta ol Hraks w4
Z] o] 9] 4=2] B3z (Kim and Choi, 1988; Lee et al., 1996), 115
0] 9] ofgh HlF S 53 olehe] EE 3 4 (Junget al,,
2013) 5 whzel A7 Sawgleh. Aol AuaH)
W2 o7l 9 A H] EAFR] (multiple opening/closing net and
environment sensing system, MOCNESS)2} longhurst hardy
plankton recorder (LHPR) 5= ©|-8-5}0] W-2}x] 0] 9] 4=2] B
EZof| ofgt A7) 75l % th(Wiebe et al., 1976, Pipe et al.,
1981, Johnson and Fogarty, 2013). & 9512] A} 341 A)|
Fm grslee 5 720 oA deidRe B
SEo] 95 FR ofF W URA HolRe] Ak W A%
0.2 0191219 1 A7} 2 s ol T Lee et al., 2006;
Lee et al.,, 2016). T3}, 54 9] g4 x50 112, 114
T7FRESHL A Foll= A7t 325t (Hyun et al., 1998;
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Park and Chu, 2006), 2F3F 4=20F50] A== 702 Bl
5]9IePark and Chu, 2006). 2 o13:9] AtRHgel A7 +
Hofl e that o2 W-xpajo] REE/of ot A7 2PEs
7 43 % 32 QIT(Kim and Lo, 2001; Lee and Go, 2005; Lee
etal,, 2016). 3FA| T, 5= Bongo Y E (4 60 cm, 3330
um) % RN8O Y| E(F 80 cm, =5 330 pm)E ©]-8-3F A}
Aof REPA WAE OB, 4] LEo] et A HET
oI}, B3], o) 5io] 27} AR 2 AR IS Tot
37] SlaAle shel 1 sk ofzke] Ak AHo] A
ofof 5}, o} S1aIAlE 1 27lof W ojghe] wiEA}
o158 x| ofe] 2] o] et 27} wakEolof g}
(Lockwood et al., 1981; Coombs et al., 2004). wje}A], & &
Tl B 28 030 Aol AFE sl
o AAlek 32 0159 27147 BE 45, Skt
A, ot REEE H|W 52 g Sto] AL, o
0] A= g A Ak el o] 7| 2 AR 2 Hg-slala) gitt,

ERTRTE

ARlo] S5 A AFE dsheleld 2020 69
o = Attt eAbkek AT ©91225(1,458 ton)E ©|
oo A= Uck(Fig. 1). T 97119 B oA tha7iH Al
E(MOCNESS, %+ 1 m?, 45 330 pm)E ©|-&-5tof 2+ 5
o[ 4] 2 knots®] &= = 51087} = of| g5t skt =
ZF2 % 670(3£Z-10 m, 10-20 m, 20-30 m, 30-50 m, 50-80
m, 80-110 m)= FEs}qlon, ForEAlS 2l vk 4]
Y| Eof| #2HH o pA1E Sl oee ST A-E Al

= AAellAl 5% =Rl 2417 317§, 99% ofghE=
Aargstsich. YA RE FHG4H} e (National Institute
of Fisheries Science) A A4l E] (Fisheries Resources
Research Center, Tongyeong, Korea)2] 2} x] o] 14 2] (Ich-
thyoplankton laboratory)el| 55 B35t A H S &
2% Okiyama (2014)2} Ji et al. (2020 Fustgom, B
FA|A 2} -2 MABIK (2021)2 whgith. 24} a9 9] ajok
21742 CTD (SBE 9plus; Sea-Bird Scientific, Bellevue, WA,
USA)E 0|83t =58 2, d52 S5k

ofekap Aole] He TR QR|HEA]H(SZX-16;
Olympus, Tokyo, Japan)< AR8-51%1 0.1, o] ghe] 74-9- HX] of
& A Q)3 718t of gt thAt o 2 W, v A, S |
o] Y 5L E types ool S4BT of ek s,
AR type THE5to] 7 typed = SIA| o] 4] #4574
shelom, A2]0] o] 79 e HH7F RESEn]EAg Abo] W &
Sapol & o & BARS S 7HE AAISkIT

DNA &5 ?I8f oflghol 4 H typed ofgh US= 3
704 7 tF2 GeneAll Exgene™ Clinic SV DNA extraction
kit (GeneAll, Seoul, Korea)S o] &3}o] &3t} nEZE
L 2]olDNA9] cytochrome oxidase subunit I (COI) % <3}

36.0°N

B

34.0°N

AA AN 'A:;S

A Day A Night —432.0°N

125.0°E 127.0°E 129.0°E

Fig. 1. Map showing station of Icthyoplankton survey from south-
ern waters of Jeju Island. A, Day; A, Night.

16s IRNAZ ZZ]7]7] 28] COI 42 VE2 (5-TCAACC
AAC CAC AAA GAC ATT GGC AC-3))¢} FishR2 (5-ACT
TCA GGG TGA CC G AAG AAT CAG AA-3) Zelo]H
(Ward et al., 2005)ZE ©]-85}%1 12, 16s RNA= 16Sar (5-CGC
CTG TTT ATC AAA AAC AT-3")9} 16Sbr (5-CCG GTC
TGA ACT CAG ATC ATG T-3") Zz}o|w(Palumbi, 1996)
£ o] 83ttt 53 A A HH(polymerase chain reaction,
PCR)2 AccuPower® PCR Premix®] genomic DNA 4 uLE
A7Vt 3 20 pL7t € wj7hA] 32} SF4-E ¥ Al Thermal cy-
cler (C1000™; Bio-Rad, Hercules, CA, USA)E ©]-8-5}o] t}
23} 7Ho] PCRE 4385} ti{Initial denaturaion 95°C, 3 min;
PCR reaction 37 cycle (denaturation 94°C, 3 sec; annealing
52°C, 30 sec; extension 72°C, 1 min); final extension 72°C, 5
min]. PCR &% & PCR productE 1.5% Agarose gelol] <]
S}t 3 Submarine electrophoresis system (Mupid-2plus; Takara
Bio Inc., Shiga, Japan)2] 100 voltage®| 4] 25 min F<F #7]
& AA e 575 FRlskelnh 171955 AR gel gel
documentation system (Nippon genetics, Tokyo, Japan) /o]
A 2% AR SRelsklt. 97149 ABI 3730XL DNA
Analyzer (Applied Biosystemsm Inc., Foster City, CA, USA)
ol 4] ABI Bigdyeterminator cycle sequencing ready reaction
Kit v 3.1 o]83lo] th23} 22 2HOS 2 cycle sequenc-
ingd}o] ARATHPCR reaction 35 cycles (denaturation 94°C,
10 sec; annealing 56°C, 10 sec; extension 60°C, 3 min)]. &
7144 9] HE-2 BioEdit version 7 (Hall, 1999)2] Clustal W
(Thompson et al., 1994)5 Al-g-5to] A HskGIch A71AE71k
47 2l+= Mega X (Kumar et al., 2018)2] Kimura-2-param-
eter 2 2(Kimura, 1980)2 AAFel4c) £ 5742 NCBI (Na-
tional Center for Biotechnology Information)of] 5% 4
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A 5T )R8 Fo A SIS, Folt RS BAR
T AR A4 H (Korea Astronomy and Space Science
Institute, www.kasi.re kr)ol| 525 dE3} A& A7+ 7|&0
B HESFRIT) of gt Apx| o] o W Izof] gt ot Afo| & A
A317] ¢35l Mann-Whitney U testS A A5 T

Zn o o3
sy

69 AFE G| o] Hte22 15.1-21.2°Co) M9
o Qo] w2 422.0] Zjol= Yoitt. ZF - A =4]o] 2
AT 422 Wolx om, 80 m o|5te] A4 16°C
9] 4=2-0] YA, 2040 m FFo| A= gl =20F50] P
ATh(Fig. 2). THH, 569 AlF 7 ol 9] Wt =22 15.0-
22.8°Co& oFgh = 20k5-S PAJoto] 2 A ety 2
o} 2+ A2 5+¢ thHyun et al., 1998; Park and Chu, 2006;
Kim et al., 2019). BH9G5-2 33.6-34.5 psu®] Hgon 9
Tof| w2 FE-o] Zfol= §lgieh Alo] Ao HEE il 5
7hobe B3-S B o 57 A5 dio] Afol= dA 5] &
hom HEFS-2 P A Yokth(Fig. 2).
+34 ofzt ¥ XX 22

AT g s oA AR ofehS F 165 213} 19%0] &
ol o 23709 B2t 5 197119] BFL0] F(species)”t
A B2 &I tK(Table 1). ZHA|(Trichiurus japonicus)2} WA 7]
(Coryphaena hippurus) |TH2 ¥3-110 m A $5of] E3E3}
qlom, ZA= 10-30 m >3] B+t 47.2-181.5 ind./1,000

36°N

Depth (m)

34°N

40

Depth (m)

32°N - 80

125.0°E 127.0°E 129.0°E

120

126.6°E

- E

m’, YA 7] 3320 m =50 B+t 73.6-140.9 ind./1,000
m'E B2 GrH(Table 1). 150] o]2he 10-20 m 5220
Bt 28.7 ind./1,000 n®, B2 o7k 1020 m $=Z-ofl Bt
11.5 ind./1,000 m? &2 F-3£3}3t}. AE(Glossanodon semifas-
ciatus), == 3}9F €| (Foetorepus altivelis), 7 %] 2} sp. (Ophidiidae
sp.)= SAl0] 722 80-110 m 30f] B-323}F3IT}. Jung et al.
(2013)9] ofgt ST S &3 Al FHA ] EEdh=
a5o] ofge] = Ei2 52 25 mE, High Al7]of] whet 2|y
50 m7HA] REsty, YEAF TG0l o] A Erw 35
FE 50 m7FA] E3Egtckal B 1% It (Watanabe, 1970). 2
Aol ALGof ofghe] 2] Fare) HuwsHH, 3= B pFS
1020 mz ¢ el Z3=|gl o, 30-50 m 2o = 23
sho] A8 At ztel & AAsHIeh 3 arFo] Akl
= gt Q1 B SO A RAE AE S o £35
B 50 m7HA] 51e A5kl JF2ARE AAlshE o]
AEAY AR ek 24| ofghe] A A E o] gt
A= A o, 2 Aol A 6 530 m =0F
0] A= pFol LUER REsh= o] FRIF I g
H, 6-8Y 24t Atoll M EH = BA 9] -9 A 270
33530 mol FE}3L Alo] A= RA 100 m o]ahe] 4]
742 Bagirha 216k th(Kim and Choi, 1988). 2 410
A EA] o 1020 m 3o F& W' FEskgl7]of g
F 7 APl ek o2 AR 44 Bamo] Uig
2R Ao = wE)

Aol % 175 257 27450] ZHs}O0] o] 5 27749)
ko] F(species)7HA] 575 ATH Table 2). BA] 22| of=
#3230 m $30] 28.0-211.8 ind./1,000 m?, ZZ] A2]o]=

Temperature (°C)

5
N
H
H
i

Salinity (PSU)

126.8°E 127°E 127.2°E

Fig. 2. Vertical distribution of temperature and salinity in southern waters of Jeju Island.
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20-110 m $=Zo°f 2.3-5.7 ind./1,000 m* Y=g FZ3}Tt,
20-110m 4~ 01] A2 072 BIEFH= o]Z L dl=o|(Mauro-
licus japonicus), B H-&-=X|(Synagrops philippinensis), &
%017} sp. (Gobiidae sp.) 2., M, th A FL 7 E(Bregma-
ceros atlanticus), 32| (Cepola schlegeli}+= 80-110 m %
off {2 U Qs AA] ApA|of o] 5 i 9
ol 2 v AT, SOl 11 m WOl E3 16 m -0}
7t ol Fsttkal ®Hislg th(Uehara et al., 2018). o]i= 4=4]0]
2 L) ol & 6w 2] Aok 20-110
55 A o) #azsto] AJAstH A AL 2] o) so]

"* 74°§§L°]H°*E} tiRtel g H2] o] AR 0] 9] 2] =
=, o5 Aoe F5E U= 30-70 m 3ol = F2EskaL, 7t
ﬁﬂ ol 3Zo] BEsith H 1 E A=t (Lee et al., 1996), =

Aofe] 44 BEEA 149

AT 520k S0 sjopskate] ulmolAl ofehe EE-30
m, =& 18-21°C ¥ 9]o] 717 iﬁ% i+i4ML¢ﬁﬂ
Ao HSE ZH MAGTE ol AgS Lehygic 41X
0]9] 9 304 80 m, =2 16-21° C “*HWW AEA R
ahoieh(Fig. 3). 23t +20F52] Zlo|t= sofoll A ofzkal 4
Aojo] BIESNS AYFHE Fa3 80102 of Tt A o]
L 29 0k= 0 5| 2 0k2 o0& El o) 2o .r:TgE)]—‘—
A& 7 tHRoepke, 1993; Smith and Suthers, 1999). £ -
] A H 200k 0 H]wa oF51A| A= QA gL, oj2tke] B
FEE pR0k=0] $1Z0] ¥ 30 m, £ 18-21°C HY ol 7}
A =o urg E—io}?‘@ ARz 0] o] 79 EZFo A 80 m =
%, T2 1621°C H97HA] L2 A Ea2skqieh w3 o] 2
oJAPE A AT HobAl = B3-S e ItKFig. 3).

ATFA T Al o B2 AA|ol= FF-30 m 5ol HE = . 0p7t AX BT
Moz ZHsle] £eot5o 9| g F2 BIE Zloz =
=] 9 th(Table 2). olg YA ojof 2 Hf A BE S0 A R AT
AFHE selol ] 7t B F@she oftt W Apxloje] 5= OlE(lrissonetal, 010)4 WA =2 ol (Boehlert et
Table 1. Abundance of fish eggs collected from southern waters of Jeju Island
. o Depth (m)
Family Scientific name Korean name Total
0-10 10-20 20-30 30-50 50-80 80-110
Engraulidae Engraulis japonicus x| - 1.5 - - - - 1.5
Argentinidae Glossanodon semifasciatus ~ MZ - - - 13 7.6 4.9 255
Sternoptychidae  Maurolicus japonicus WE0| - - 4.6 - - - 4.6
Synodontidae Saurida wanieso EHniE0]| - 12.6 5.6 15.3 6.1 - 39.6
Moridae Moridae sp. =73t sp - - - - 5.2 - 5.2
o Neobythites sivicola I=07] 384.2 384.2
Ophidiidae L o
Ophidiidae sp. x|} sp. - - - - - 3.1 3.1
Triglidae Lepidotrigla hime S| H|-ACH - 15.7 9.8 120 10.0 - 47.5
Coryphaenidae Coryphaena hippurus TEAR7 | 73.6  140.9 19.8 8.0 10.2 3.1 255.6
Sparidae Acanthopagrus schlegelii ad=E - - 94 - - - 94
Sparidae Dentex hypselosomus = - - - 274 102 7.8 454
Mullidae Upeneus japonicus LatEs - 13.0 8.3 6.8 - 3.1 31.2
Oplegnathidae Oplegnathus fasciatus =5 - - - - 5.0 - 5
Cepolidae Cepola schlegeli SZX| - - 5.6 - 5.0 - 10.6
Labridae Halichoeres tenuispinnis =2h7| - - 11.3 - - - 1.3
Champsodontidae Champsodon snyderi x| - 19.3 27.2 229 133 21 84.8
Callionymidae Foetorepus altivelis ESHFEN - - - - - 7.8 7.8
Sphyraenidae Sphyraena pinguis X227 - 26.4 - - - - 26.4
Trichiuridae Trichiurus japonicus Zx| 241 181.5 47.2 181 8.0 4.9 283.8
) Auxis rochei Sx|CtH - 11.2 - - - - 1.2
Scombridae . .
Scomber japonicus 150 - 28.7 - 6.5 - - 35.2
Centrolophidae Psenopsis anomala ME - 25.6 5.0 - - - 30.6
Cynoglossidae Cynoglossidae sp. ZrAMCH 2zt sp. - - 59 - - - 5.9

Total

97.7 486.4 5439 1300 80.6 36.8 1,375.4
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al., 1992; Grenkje and Wieland, 1997)f 22 &Fo] Qltt. =4 11 9lo] gl vkl AL 96 ¥
Y 4] o] 52 Hol|Z-5(Munk et al., 1989)3} 3242} 2] 5] o|&F= 5t #5082 o Fohe A o2 HalE {{tiLampert
(Fiksen and Giske, 1995)°f &JsfjA] A =] dnba]o = vh etal., 2003). & Aol A F=7bol AR oo Bt A=

=

Table 2. Abundance of fish larvae collected from southern waters of Jeju Island

. N Depth (m)
Family Scientific name Korean name Total
0-10  10-20 20-30 30-50 50-80 80-110
Echelus uropterus 20| - 11.5 - - - - 11.5
Ophichthidae Scolecenchelys aoki Soflsu - 30.8 5.6 5.0 71 - 485
Scolecenchelys sp. Soll=t4 sp - 1.5 - 6.8 - - 18.3
Engraulidae Engraulis japonicus =M 280 2118 336 - 5.0 - 2784
Argentinidae Glossanodon semifasciatus ~ MZ - - - - - 2.1 2.1
) Maurolicus japonicus WEO| - 79 11.3 435 7.7 159 86.3
Sternoptychidae ) .. A
Sigmops gracilis SLAS0| 31.1 27.3 5.2 63.6
Aulopidae Hime japonicus S|H|X| - 9.0 - - 6.1 - 15.1
Paralepididae Lestrolepis japonica HtAtx| - 17.0 - - - - 17.0
Benthosema pterotum AH|=X| - 25.6 - 6.0 - - 31.6
) Diaphus garmani ZHofL| A = X| 28.8 6.2 6.5 71 48.6
Myctophidae L.
Myctophum asperum HH|SX]| - 1.5 5.1 6.8 - 3.1 26.5
Myctophidae sp. MH|=X|2} sp - 15.2 - - - - 15.2
Synodontidae Synodus macrops FOESE 301 151 120 57.2
) Bregmaceros atlanticus CHAM LT - - - - 8.2 3.1 1.3
Bregmacerotidae ) .
Bregmaceros japonicus =k - 18.0 - 6.8 18.3 - 43.1
Macrouridae Macrouridae sp. DIE} 2} sp. - - - - - 3.1 3.1
Acropomatidae Synagrops philippinensis el =22 26.3 7.8 6.2 43 7.8 52.4
) Plectranthias japonicus HEE - 6.2 - - - - 6.2
Serranidae )
Serranidae sp. Ht2| 2} sp 7.8 7.8
Callanthiidae Callanthias japonicus LI} - 1.5 - 8.1 - 7.6 27.2
Apogonidae Ostorhinchus semilineatus EL3lE - 25.6 - - - - 25.6
Carangidae Carangoides equula ZHA0| - - - 6.0 - - 6.0
Seriola quinqueradiata | - 9.0 - - - - 9.0
Trachurus japonicus o] 3.1 3.1
Sparidae Dentex hypselosomus = - - 5.9 6.2 - - 12.1
Cepolidae Cepola schlegeli SZX| 17.7 71 3.1 27.9
Champsodontidae Champsodon snyderi QO x| - 6.2 - 5.8 - - 12.0
Percophidae Bembrops caudimacula W2 HES0| - - 2.78 - - - 2.8
Percophidae Percophidae sp. W2|M=S0|2tsp - - 4.6 - - - 4.6
. . Calliurichthys japonicus BX|UEH. - - - 6.8 6.1 - 12.9
Callionymidae . .
Repomucenus valenciennei A 2%El - - - - 10.2 3.8 14.0
Gobiidae Gobiidae sp. LU=t sp - 26.7 6.3 15.9 71 3.8 59.8
Trichiuridae Trichiurus japonicus Z%| 5.6 5.7 4.9 23 18.5
Bothidae Bothidae sp. S=2HEx|0tsp - 6.2 - - - - 6.2
Unidentified species 0jsd 43.0 4.2 7.5 54.7

Total 280 646.0 1414 1541 1120 588 11404
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Egg Larvae
o 2| o x|
o o
& &,
5 1 g
& RO
14 : : : : : " ‘ ‘ ‘ ‘ ‘
0 20 40 60 80 100 120 0 20 40 60 80 100 120
Depth (m) Depth (m)
<10 10-<50 50-<100 100-<200 200-<300 (individuals/1,000m®)
Fig. 3. Temperature and depth diagram showing the vertical distribution of eggs and larvae in southern waters of Jeju Island.
1,500 Egg Larvae
. .
ME 057 = Night o0 Day mNight o0 Day mNight
(=
(=
< 1,000
= 1020 1020
<
8
:)’ ~ 20-30 . 20-30
g 500 : £
£ £ g
g g 3050 2 30-50
2 a)
<
50-80 50-80
0
E L
g8 arvae 80-110 80-110
0 200 400 600 800 0 200 400 600 800

Fig. 4. Abundance of fish eggs and larvae during diel periods from
southern waters of Jeju Island.

635.7 ind./1,000 m* 1L oFTkell J{AJE ofgte] Ht A=
1,283.4 ind./1,000 m’& of7to]] =g Bz thFig. 4).
Z71ol] HZ1E 22|01 ] B AR 343.5 ind./1,000 m*]
1 ofzbol| A E 2R o] o] Hit fA4= 814.1 ind./1,000 m?
STk F=1toll vlsl] ot Abo A AR F ofgk Bl Zhx] o] o] Z|
A7 EIANE Fofgto]| whE {013 AFo] = $l it (Mann-
Whitney U-test, P>0.05). & Al7}a]k(Sagami Bay)2] -
oftof] whE of gk 9l AF2| o] o] A= oFtol| B W Aok
UFEFR AN 5 A1 4 0 2 §-013 Al = qlrkal Hark|o] 7
Lo} FARSH Ai-E YERY i th(Sassa et al., 2002; Sassa and
Kawaguchi, 2006). & A+ 9 A A5 7 AH3A1S ot
oFs}7] f1gt ARSI AgHA o] 7] witol| - oftke] T A4
O] F-oJgt ato] 7}k gIIH A o2 AekE T

Fopgte] wg ofgte] 2 Ris pFEE FEESH
(Fig. 5). oJzte] 2 271l 10-20 m, oF{telli= 10-30 mo]|
A 71 e ojgto] &35 0m, 50-110 mof|A] o7t i

Abundance (ind./1,000 m?) Abundance (ind./1,000 m?)

Fig. 5. Vertical distribution of fish eggs and larvae during diel peri-
ods from southern waters of Jeju Island.

T IWAI=7E A Qi Feofgtol| whE Apx| o) 9] 427] FaE Et
FoHEE SRRSO, 7] A9 1020 mo A 7HE 2
ApA| o] 7} Z @ 5G] om of1he] -9 7t 5 U 8HA 1020 m
ol A HA=7E 7 ek o 3510 mofl A= AHR| o7} A A
23389 ch(Fig. 5). Irisson et al. (2010)0]] w2 Href s ko))
A AR of BaF F3E =42 S0k FEIRE Rpol 7t flaL, 4=
2% Bz Ao slEe]shd ajlo] 27 2hgsittal
Bastelet & Aol A, F-oft WApA|o] £25 Fad:
© F3-30 m 3o A= ot B = A £askgl e, 30
m ©|5} Al A= S5 2ol 7} Glof, AP A-tat fAkst 4
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