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Assessment of Marine Biota and Stock Enhancement in Seaweed Beds

Choul—Hee Hwang

Department of Fisheries Biology, The Graduate school,
Pukyong National University

Abstract

In order to evaluate the effects of seaweed beds on fisheries resources,
field investigations were conducted at Jeju Island, Yeosu and Seosan during
Fall and Winter, 2015. Populations and food—habits of benthos and marine
fishes were used as indices for the development of fisheries resources.

As a result, a total of 183, 152 and 63 species were found at natural
seaweed beds, artificial seaweed beds and seagrass beds, respectively. Based
on the standing crop per hectare, benthos were at rates of 9.9x10°
individuals (2.1 ton) in natural seaweed beds, 16.1x10° individuals (3.7 ton) in
artificial seaweed beds, and 2.7x10° individuals (356.5 kg) in seagrass beds.
In addition, marine fishes were found at rates of 591 individuals (105.8 kg),
663 individuals (169.2 kg) and 1,026 (46.7 kg) in natural seaweed beds,
artificial seaweed beds and seagrass beds, respectively.

Considering results of food—habits analyses, predominant five marine fishes
(white—spotted conger, marbled rockfish, dark—banded rockfish, javelin goby,
and red tongue sole) found in seaweed beds were all carnivorous species

consisting of ichthyophagous (white—spotted conger), polyphagous (marbled



rockfish and javelin goby), and benthophagous (dark—banded rockfish and red
tongue sole) species.

This study indicated that the five fish species were mainly fed on the
organisms inhabiting in seaweed beds. Thus, homing effects of marine fishes
could be expected with the establishment of seaweed beds and consequential
biomass increases of various food organisms.

Based on the results in this study, the effects of seaweed beds on marine
fisheries resources could be anticipated as follows; 1) firstly, benthic or
grazing marine invertebrates onto seaweeds will inhabit once seaweed beds
are established, 2) secondly, marine fishes that are fed on the invertebrates
will more thong into the seaweed beds with the increased biomasses of the
invertebrates, 3) lastly, the seaweed beds will provide marine fishes with
spawning and nursery grounds and refuges, resulting in stable and sustainable
marine ecosystems.

Along with the establishment of marine ecosystems, follow—up
management on artificial seaweed bed and extermination of harmful
organisms should be properly implemented in order to sustain remediation of
ecosystems and enrichment of fisheries resources.

In conclusion, it appears that the establishment of seaweed beds could
result in increasing biomasses of marine invertebrates and consequently
homing marine fishes into seaweed beds. The results of this study could also

provide useful background information for fisheries (recruitment and survival



of fisheries resources) and/or social sciences (fisheries economics) for

evaluating the scientific and economic values of seaweed beds.
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Table 1. Locations and sampling stations of the study conducted in 2015,
Korea (Natural: natural seaweed or seagrass bed, Artificial: construction

of seaweed or seagrass bed, Control™: natural seaweed beds with poor

development of seaweed population(s), Control™: no seagrass)

Section Region Station Longitude Latitude
Natural_l ’ ” ’ ”
126°54°44.2 °29°27.
(N=1) 6°5 0 33°29'27.00
Jeju Island
Natural—2 o 4/ ” 000’ ”
(JN=2) 126°54'50.34 33°29'53.00
Seaweed bed
Artificial o1/ " ot "
(YA-1) 127°19'14.30 34°01'21.10
Yeosu
Control 127°18'49.00” 34°01'26.00”
(YC-1) ' '
Natural oL ” ot ”
(SN—1) 126°21'25.13 36°56'17.30
Seagrass bed  Seosan  ruficial o yoseniiag gy 36°56'16.65"
(SA-1)
ContrOl** ’ ” ’ ”
126°21°42. °56'16.51
(SC—1) 6 98 36°56'16.5
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Figure 1. Locations of the study sites in Jeju Island, Korea. Dotted circles
represent the sampling areas (JN—1: Ecklonia cava predominated, JN—2:

mixed of various seaweeds).
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Figure 2. Locations of the study sites in Yeosu, Korea. Dotted circles

represent the sampling areas (YA—1: artificial seaweed bed, YC—1: control

site).
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Figure 3. Locations of the study sites in Seosan, Korea. Dotted circles
represent the sampling areas (SN—1: natural seagrass bed, SA—1: artificial

seagrass bed, SC—1: control site).
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(Random sampling)S 283}t

of RHste] AHFE ANFEY B9, 1AHA A3} gre =

length, cm), A7 (Standard length, cm)<S =43l AR A &S o] &3] A A
@ (Body weight, g)& S43Ath. AAFH HFTANA #1(stomach)E 23
o, 9 WE&EL FEZ YA (petri dish)oll BH F& H, Ho|] THFEE &

Stk olF e AR 2ol MAE A7V & AEES SUeE T4
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stFoy @V7F Fe A% fIAFE dFdENAS o8ty FAHIIAG. H
o] EL YA EA(2001), £(2002) 55 ©]&3t 7Hedt F(species)
T7HA FASAT. 4 Holdw2 Ho] gEEE 80T Ax7](DS-DO150,
Lab House, Seoul, Korea)oll A 24A17F AZAIZ] H AZF3(0.01g)S S5
o 7t ofF S HolgAde Ax FFH(W, %) HolAES] /RAFHI(N, %)
a3 ZF HolyE 2N E(F, %) 2 YJEMQ I Pinkas et al. (1971)¢] 2
o

S o] &3l AF 2= X4 (IR]; Index of Relative Importance) @ A 48] (IR],

%)E 2+=38tAT.

2

A,
F(%) = = 100

Air §1 WEE F 19 HolWE] 2T tlgolE ) HE /)A145 (inds)

N: #HolE 448 tdelFe & A4 (inds)
IRI= (N+ W)X F

N: Hol & F Aol tg sl HolWEo] AT WEL(%)

W: HolME F AxTH i T HolBEo] AT MEE(%)

16



AdszgoA e AT $As] A4 ANBEL 67) EFE, 52

Zo|lom, 1 ZFoi HAAZTERo] 30F(57.7%)C.2 71A kil ojHbd &
AANFEE, FIFFEE, FYFEF 282 75 ETo] AT

Ze7 SASs dAsze AF IN-1AE 57 B2 1959 A4E

Eo] Sd3F o, AL AZIE R = FARANA 13F, AIZAA 105 0]

a3 g i 2F{rF A, Exse AddzE Y IN-2014= 57 &
T, 42F Y AMEEC] ST H, TAF AVIEEE FAZARA 28F,
SAZRAAA 17F0] Ed3te] FA FohdFdel w3t 1 FolA HAF
ET2 FARAIA 17E(60.7%), SAZANA 11E(64.7%)°] @3t 3
ROl Atk (Fig. 49 5).
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RS AA MAF 91.8%F AA}HRH, 53] AAFTER Folre @
277 70704, dAls=E FAMS F577F 9NARE 7 Bol E3sA
o @8 AT SddME AA ALY 46.6%5 AAT 7|EHE
20.33 go. &2 A3}t

B3 IN=-10lX 283 =7 F2 AXsEL2 85 7hA|, 28.21 gol3lemr,
ZAF A7IERZE FAZANNA 55704, 23.63 g, A AN 3070, 4.58 ¢

Fdste] AoHoz FAO AEF] Bk MAGF SHAAY R
Foe AAFERoI e, FAZXANA 43704 (78.2%), A XA A 2270
A(73.3%)7F @8R AAF SHAAMY SHEFTLE FAZA A 7]E
FEL(17.04 g, 72.1%), SAZAIME AAFTEE(4.27 g, 93.2%) ) A H(Fig.
5).

g, A IN-204 33 sl =7/ F& AAMF=2 146704, 15.38 gol
om FA AN 85MA, 7.78 g, TAZAAA 61744, 7.60 go] =3
ZAF AZIERE AEFo] 2 aol7t gtk AR Aok BA g SH
MY FHERFTL 24 A Al7Iekg ZpolE BT, JHAlS S §
HJEFTL FAZA N AAFETE (64704, 75.3%), FAZAINA AAFE

(3570 A, 57.4%)0|Q L, A HF Ao SHEFLE FA XA A 7€



T=1(3.29 g, 42.3%), FAZAAA AAFET(7.04 g, 92.6%) o] ATH(Fig. 5).
weta HAdsizzAAY dxF F2F AATE A= TOFE 4FH

PRR7FA R A Ben, AHHEE S FAF IN-2004 MAF7E Bkar, A

A IN-1o= AA =] Bt ol FAIXAF Al UEhd AHE ¢

zpo] WiEo 2 FH IN-20M= T A Fo] AujFoz e ZaglEnitt

WY (Caprella subinermis)7} AR o AA IN-1dA = =

A F o7 B F=A2 %5 (Cantharidus callichroa bisbalteatus)©] -7

o 3 2Fo|7|¥ Yl (Hippomenella spatulata) = A7 IN—10]4 &&3to] A

Aol 2A Zr ek

19



Ot 15.4 An 10.0

Mo 23.1
Ar 40.0

EC 0.0

<JN-1>

Ar 64.7

<JN-2>
Figure 4. Percent composition of epifauna living on the seaweed surface
(blade and holdfast) in Jeju Island on Autumn (left) and Winter (right),
2015 (An, Annelida; Ar, Arthropoda; Ec, Echinodermata; Mo, Mollusca;
Ot, Others).
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Figure 5. Spatio—temporal variations of number of species, abundance (inds)

and biomass (g) of epifauna living on the seaweed surface (blade and

holdfast) in Jeju Island on Autumn (left) and Winter (right), 2015.
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(2) sjA™ M4 AM-E

Adaizzol 28T AT A4 AMF =2 97 B/, 116501
5

o] 46F(39.7%) 2.2 7} Bekal offel = AX]

=2
_>i:4
Q
2
oift
offl ]
Md

AA IN-1olM= 97 &7, 7150] SR, TA A7IEE= FA
ZAt A 35%, TAIZALNA 55F 0] &8st A oR FA M Frhdol

E3th FAZRANA Y SHEFTLS ATEL(14F, 40.0%) 01921, 54
A A Y SRR AATET(21F, 38.2%) ) ATH(Fig. 63 7).

A IN-20M= 670 £/, 82F0] FEaI o, A AIVEEE FA
ZALNA 54%, SAZRAINA 56F0] EFHst] A AIVIE FOAAELS FA
AT FHEFTS dAlTEEoIRNeH FAEANA 27F(50.0%), FAZ
A3t At (Fig. 63 7).
e HAs gz HAH A AXFTE

A =xom AHHEIZ = FASHAT

Aol A 21%(37.5%) ]

e

ofN

Segge A He)

(W) AEH

AAs|zEol Ao IAH X2 AXFTE BEHFS 2,834/ A (B 1,418 7|
A/m?), 625.48 g/m* (BT 312.75 g/m”)olAth. ¢4 EFES AAFTEES I
T 898 /WA/m’, BT 271.00 g/m’c] EAst] AA MAFL 63.4%, AA A
A 86.7%S A EHAT

A4 IN-1ol4 283 iAE N4 AMTEL 744 AA/m*(FF 374 AA
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/m?), 495.48 g/m*(FF 247.75 g/m’) ol Yo, AL A|7|EEE FA AL A
437 MA/m®, 136.86 g/m’, SAZAF A 307 7HA/m®, 358.62 g/m*c] @5}
A= MAF7E Fastar A Fel SrrekA T HATet A SHA A
o $HEFTL AABEREOZ FAZANA 364 HA/m*(83.3%), 131.66
g/m*(96.2% )01 0, EAZA A 115 /HA/m*(37.46%), 306.86 g/m*(85.57%)
o] Zd3stAh(Fig. 7).

AH IN=-2014 243 siAH M AXFEL 2,09070A (B 1,047 7HA
/m?), 130.00 g/m*(B7F 65.01 g/m*)olRom, A} A7|EEE FA A A
1,521 | A/m®, 74.08 g/m®, SAZAIN A 569 A /m®, 55.92 g/m*c] Z A3}
FAN JMAFet A Fe] AT FHEFTS AATETOLE FA XA
2} 1,061 7141/m*(69.8%), 63.68 g/m*(87.0%), EAZA A 256 A /m*(45.0%),
39.80 g/m’(71.2%)°] Z&A3tAH(Fig. 7).

webA A zEol e AH M2 AXNFELS FAC ws FA
AF7t ggoH, SHEFTS dATELIAT. FFE AEFS vagE
WA IN-19] B3] - IN-29] WA F7F kot A Fe vt 73

At o= oA AHE SxF{F F2 AMFEANY AEF BEFH
BE MAAEY FTEH A7) B4 AAF EAS ZAAT] "W

Aoz B % Ak
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An 14.5

Ar 38.2

Ec 5.7

<JN-1>

Ot 3.6 An 16.1

Ar 31.5
Ar 37.5

<JN-2>
Figure 6. Percent composition of epifauna living on the surface of rock
bottom in Jeju Island on Autumn (left) and Winter (right), 2015 (An,
Annelida; Ar, Arthropoda; Ec, Echinodermata; Mo, Mollusca; Ot,
Others).
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Figure 7. Spatio—temporal variations of number of species, abundance

(inds/m?) and biomass (g/m*) of epifauna living on the surface of rock

bottom in Jeju Island on Autumn (left) and Winter (right), 2015.



(3) 33t
) AEFTUIA

dalxzzolA o2 EIHE sjiolFe 75, 21F% 29502 HUtee

9

(Urolophus aurantiacus)®¢ 27| (Conger myrister)7} $-7% 8} th.

AA IN-1- = 75 167 18F (A 12F, B¢ 98)9 it /77t =33t
RoH, AL A7HEE FAZANA 75 153 175 (A 12F, 38 6F),
SAZAA 45 63 6F (AT 3F, T 4F)0] St FA afitol R
THFgol =*xtH(Table 2).

S

A3 IN-201 9 7% 155} 202 (A% 165, B2 539 ol 77t

e
-
ok

HoH, AL AIZIE R FAZAMNA 75 113 11E (A 75, T2 4

o\

off

AZA A 5% 93 115 (A 105, 52 25%)0] Ed3t] ZAL A|7|E o}
FAdol FAFSEE T (Table 2).
metA] A zEd A9 it R{ TUSFdL SA N vlE FA =3%e

W, gPERE FARG

Adszgol 283 sjato] 7o A= FS 183704, 27,033.3 go] Ut} 7N
Ag SHolA 7 33 olFe BRI 287447 Sdst] AA A

A4 15.3%E  ZA|sR, AAZF SHolAM=  Ewo|(Sebastiscus

l

marmoratus)?} 5,579.2 g2 AA WA F 20.6%5 At 3T}
AA IN-1A] 83 sj2to]F= 123704, 16,167.2 go]lQom, ZA} A7)

W2 Z2A ZA A 66704, 10,293.5 g, A ZALAA] 57704, 5,873.7 go] =
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dsted Al HIE FAO asfitolF AEZ] Btk TS &I
(Plotosus lineatus) (o.M, olgtoll = B-Ao] ojd =l 7| (Preragogus flagellifer),
EFWol 5ol EdstAtH(Table 2).

A IN=-204 €3 sjato]F+= 60704, 10,866.1 go] o, FAF A7

2= FARAANA 26704, 4,052.0 g, A ZALAA 34704, 6,814.1 go] =&

QL
£
A

Al Bl sAC shitolF A=Fol Bkal, A IN-13= vl <

Foldth. AT TAHoNLH, olffd= Hwe], Frted, =v

O

(Hexagrammos agrammus) &°| Zd3tAtH(Table 2).
AAzEANA Y it/ MAGFY BAZFS B IN-29 #H3 HH

IN=Tell M ggtom, AL AI7E 2= A w2t N2 g Fdolith

(th 5% 29 94
5% 89 94 AN 2AS ANIFE 5% 189 27Folgon, 1

=0 A A& 5 (Chromis notata),

s

2} 71 ( Halichoeres tenuispinis) 121l E%X]
(Iso flosmaris)7} $-743FA .
A3 IN-1o A= 45 133 18F 9 afitol /77 St At FAXAMA =
35 103 1559 a4t 77l 2@t ern a2 FollA AgEo] 38 #
=95 (Pterogobius zonoleucus)3t =) 717} A3kt A A A A
= 4% 123 15%F9] sfigtol®/rt 3o a2 FolA Agwol Mg A

393 BZ X9} B2 (Sehpastes inermis)©] A3 TH(Table 3).

rr

l_,

B IN-20= 55, 173 2459 sjitol 77t AT, FATA A=

45 143 20%F9 st R{7E Eds¥en, O FolA WA (Ditrema
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temminckin 7} 7V A8 =717 A AT FAEAIAE 33 9
5 13F9] aitolR®rt A8 I FolA =d7IvE $Ase =54
(Iso flosmaris)7} Z-9-H 3t A TH Table 3).

% #2949 94 2FdME BH IN-2014 sjitolF FrakAo] Ekon,

2Ah A7EEE F 3R 2F aAskg
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Table 2. Spatio—temporal variations of biological characters (number of
species, abundance and biomass) of fish communities sampled with gill
net (10x10 cm, 100 m) and drum net trap (@40 cm, 30 unit) in Jeju
Island, 2015 (A: abundance, B: biomass)

JN-1 IN-2
Species Stations Autumn Winter Autumn Winter
A(inds) B(g) A(inds) B(g) A(inds) B(g) A(inds) B(g)

Conger myriaster 12 2,396.8 7 360.5 9 2,677.0
Sebastiscus marmoratus 4 4544 17 4,138.8 6 986
Stephanolepis cirrhifer 4 188.2 19 6837 2 170.7
Plotosus lineatus 4 2508 10 400.6 1 71.5
Urolophus aurantiacus 9 3,150.2 5 1,365.9
Pteragogus flagellifer 11 498 2 94.4
Pseudolabrus japonicus 2 2169 6 255 1 136.8
Pagrus major 4 918.8 4  388.7
Chromis notatus 5. #183%
Hexagrammos agrammus 4 7425
Sebastes mermis 4 633.3
Sillago japonica 4 168.6
Ditrema temmincki 3 285
Paraplagusia japonica 1 309.6 2 3458
Hypodytes rubripinnis 3 35.3
Sebastes schlegeli 2 998.3
Epinephelus septemfasciatus 1 Wi52'9 1 116.2
Paralichthys olivaceus 1 2204 1 437.8
Microcanthus strigatus 2 266.3
Pseudoblennius cottoides 1 15.5
Pseudoblennius percoides 1 50.1
Scombrops boops 1 56.1
Takifugu pardalis 1 7714
Takifugu poecilonotus 1 73.1
Branchiostegus japonicus 1 5415
Dasyatis akajer 1 657.9
Furcina oshimar 1 6.9
Hexagrammos otakii 1 79.1
Pleuronectes yokohamae 1 82.8

Sum 66 10,293.5 57 5,873.7 26 4,052 34 6,814.1

Number of species 17 6 11 11
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Table 3. Spatio—temporal variations of biological characters (number of

species and abundance) of fish communities to visual census with SCUBA

diving in Jeju Island, 2015

Species Stations IN-1 - N2 -

Autumn Winter Autumn Winter

Chromis notata ++++ ++++ +

Halichoeres tenuispinis ++++ ++ +++ ++++

Ditrema temminckii + + ++++ +

Iso flosmaris ++++ ++++

Sebastes ermis ++ +++ ++ ++

Pterogobius zonoleucus +++ ++ + +

Girella punctata ++ ++ ++ +

Pseudolabrus sieboldi + + ++ +

Microcanthus strigatus ++ + +

Halichoeres poecilopterus + & + +

Petroscirtes breviceps + ++ +

Siganus fuscescens ++ +

Plotosus lineatus ++

Ostracion immaculatus iir . +

Pteragogus flagellifer + +

Stephanolepis cirrhifer + + +

Parupeneus indicus + +

Rudarius ercodes +

Oplegnathus fascratus +

Pseudoblennius cottoides i

Pseudoblennius percoides +

Parupeneus spilurus

Sagamia geneionema +

Apogon doederleini +

Goniistius zonatus +

Canthigaster rivulata +

Pomacentrus coelestis +

Number of species 15 15 20 13

++++: Upper 100, +++: 51~100, ++: 10~50, +: Below 10 individuals
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G olutelx WS AYE(Marginisporum aberrans), B2 Sargassum
macrocarpum) 5 °] A3 AH(Fig. 9).

A IN-194 283 s 2FE= 5,210.83 g(HHF 2,605.4 g/m*)o]QoH,

BN

AL A 7EZE FAZAN A 3,654.60 g/m’, FAZA A 1,556.23 g/m’o] &
#ate] FAO slxR AAFe] JuHoE gtk $HFL FHAeH, F
AZArN M= AA YA F 37.9%, FAZANME 51.4%F AAS AL o]y}
= LALE, I EAT Fo] 2A-H3AH(Fig. 9).

7 IN-204 £33 HJ2FE 2,026.56 g(H 1,013.28 g/m*) ol om, =

AF A 7182 E FAZAFA 1,063.85 g/m®, BAZRAMAA 962.71 g/m’e] =&

s

st 24 A718 AR FA B AU FARANN $RFE
5

AR R AA AAF 60.1%E AA AL FAZAIM = 7HA7HH

A (Grateloupia chiangii)©] A A= 22.2%5 2R3t -HsATt. 25

webd HAdslzwdA S8 sixF AAFS SA vl FA &%
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Figure 8. Percent composition of seaweed living on the natural seaweed
beds in Jeju Island on Autumn (left) and Winter (right), 2015 (Ch,
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. 2 oFE 9 WEE BY
(1) &7
(7 AAZ(SL, cm) 24

AA IN-1o4 =383 Bo] 1270419 A% M= 12.3~28.8 cmPoH,
A7 19.1~22.0 cm®] 9 WA 4A7 Fd3ste] =7t 7B okt
S, A IN-2014 £33 5] 167019 A B 11.7~31.2 cm%

H, A 16 cmeolslol A 87/AI7F st SR Z=S7 7 Bkt

) # He=s =24

A IN-1olA 283 BZde F 127AReH, 1 FolA ¢ &l ¥
o7} A& g™ MA= 1HA(FEE 8.3%)A. 9 HEE 5 F Yo E
& v X (Hypodytes ribripinnis) S X o7 (Pisces) Fo™, AA] o]y
B MAF] 58.8%, 91 WEE AA AxFHFY 79.2% 18I FHFLEAF
H] 95.6% 5 A AT LA (Loliginidae sp.)v AHZE=LEX5H] 1.3%,

395 (Pandalidae sp.)= AHE=QEAFH 1.1%E A stH o1, o]tk

H

F- 2274 =] 7 o] F(Phyllodocidae  sp.)9} o AZAEH (Phascolosoma
scolops)s©] HolAEZ Zd3IAH(Table 4).

AA IN-204 233 BAolE F 167049 I F A FHo)
FAEo] FEEE 50.0%A%. A HEE FoAA F HolAAELS F3 IN—19]
Aot miR7EA = ol F e, AA HolHE AT 16.7%, ¥ WEE WA

2% %9 86.5% 183 FUFLEAFH 65.7%F AA AT 1 GEoE

M-$-5F (Macrura sp.)7F AHE=QEXFH] 20.6%S 2FAsH oM, ojutdx 2
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Aol 7 (Mysidae sp.) 9t &AM -7 (Solenoceridae sp.) 5°] HolAEZ =
A3tk 53] 9 W&E F AFY /MAFE Ao vls] Aoy Ax
FFol Alg-Fol vlsl eF 208 Zh7be] ®e Aoz YEht AUlFLTEA S

(817} =4t (Table 5).

Hepa Adelzgoln 28 Bl oJFE F Yoldow dt 2
$44 ol Fgon, UL ANE wEon F IN-1004 $olel wo] &
Fo] Buanh
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Table 4. Percentage frequency of occurrence (F), number of individuals (N),
dry weight (W) and index of relative importance (IRI) of prey species in
the diets of Conger myriaster at natural seaweed bed that Ecklonia

cava predominated (JN—1) in Jeju Island, 2015

Prey organisms %F %N %W IRI % IR
Annelida
Polychaeta
Phyllodocidae sp. 7.7 5.9 2.0 60.9 0.6
Arthropoda
Brachyura
Liocarcinus corrugatus 7.7 2.9 0.3 24.6 0.2
Portunidae sp. 7.7 2.9 0.4 254 0.2
Caridea
Macrura sp. 7.7 2.9 0.1 23.2 0.2
Pandalidae sp. 7.7 11.8 2.9 113.0 1.1
Chordata
Pisces 76.9 52.9 78.3 10,099.1 94.6
Hypodytes rubripinnis 15.4 5.9 0.9 103.8 1.0
Mollusca
Cephalopoda
Myopsida
Loliginidae sp. 7.7 2.9 14.8 136.7 1.3
Gastropoda
Siphonaria sp. 74T 2.9 0.3 24.6 0.2
Nematoda
Nematoda
Nematoda sp. 7.7 2.9 0.0 22.8 0.2
Sipuncula

Phascolosomatida

Phascolosoma scolops 7.7 5.9 0.0 45.4 0.4

Sum 100.0 100.0 10,679.5 100.0
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Table 5. Percentage frequency of occurrence (F), number of individuals (N),
dry weight (W) and index of relative importance (IRI) of prey species in
the diets of Conger myriaster at natural seaweed bed that several kind

of macroalgae mixed (JN—2) in Jeju Island, 2015

Prey organisms % F 9% N % W IRI % [R]
Arthropoda
Amphipoda
Gammaridea
Ampithoidae sp. 12.5 5.6 0.1 70.3 1.2
Decapoda
Anomura
Paguridae sp. 12.5 5.6 2.0 94.3 1.6
Brachyura
Carybdis sp. 12.5 5.6 28l 95.6 1.6
Portunidae sp. 12.5 5.6 1.1 83.4 14
Caridea
Hippolytidae sp. 12.5 5.6 0.1 70.8 1.2
Macrura sp. 37.5 27.8 4.5 1,210.9 20.6
Solenoceridae sp. 12.5 5.6 3.3 110.5 1.9
Diplostraca
Cladocera sp. 12.5 5.6 0.1 70.3 1.2
Mysida
Mysidae sp. 12.5 16.7 0.3 211.9 3.6
Chordata
Pisces 37.5 16.7 86.5 3,867.3 65.7
Sum 100.0 100.0 5,885.5 100.0
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(2) &wol
(7h) AA(SL, cm) &4
A IN-1o4 283 9ol 21/0A9eH, A e 12.4~24.6 cm$
T2 Fo|A A 19.1~22.0 cme WYX 9MA 7 283t MES) A
Bk 3, AR IN-20M 233 FHole 67iAZ A HA7F 14.4~20.1

cmRAeH, A FAEE= SHF] FAEITH

) ¢ HeE =4

A IN—1oA4 =483 Fllol= F 21/AIFo™ I FollA 9 o Hol
7F A8 gld AA e THAR FEEC] 33.3%A0 A HEE T F HolA
2o R FEAHY (Argathona sp.) o™ AA HolHE MAF2 37.8%, Y
WEE AA Az2FF 7.9% 283 ARFQEASFH 29.2%F 2A]5-4Ach
W2 A7 AFEQEAFHE 28.4%, ArA-$-F (Hippolytidae sp.)8 Ath=

EA = 21.7% %01, ot = o 79} AR ® o] (Polychaeta sp.) 5 °]

ko

Ho| Y E2 ZF3tYtH Table 6).

A3 IN-2004 33 EWol= F 6/fAIAeH 2 F IAAANA ¥

i
2o

FlHo] FEEL 16.7%ATH 9 HEE FolA F HolHELS =golAlF
(Majidae sp.)gom, AA Hol|WE MAF 42.9%, Y WEE AA AFx=
9] 1.5% 1281 AUFTLEAFH 46.3% 5 A ST 1 o2 FJuse
A7 L HolAEL oF(27.2%) Ao, olvtl & ¥ Al F (Xanthidae
sp.) &} WZEAF(Carybdis sp.) ol Ho|BEZ SH3FFH(Table 7).

A A ZEoA E33 &lol= 527 (Isopoda), AlF (Brachyura),
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olF 28] A$F(Caridea) S F= AAste 23 Z24 olFo|doH, 3
A IN=201A &uWo] FEZo] AUHor de Aoz Y} 5F 3 F9
HxF7b fHske ddslzs o Wd Oddd Hx=F{rr A4

Azl FWolel Ho] &Fo] #2F Aot
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Table 6. Percentage frequency of occurrence (F), number of individuals (N),
dry weight (W) and index of relative importance (IRI) of prey species in
the diets of Sebastiscus marmoratus at natural seaweed bed that Ecklonia

cava predominated (JN—1) in Jeju Island, 2015

Prey organisms % F 9% N % W IRI % [R]
Annelida
Polychaeta
Polychaeta sp. 21.4 10.0 4.0 300.3 5.4
Arthropoda
Brachyura
Carybdis sp. 28.6 12.2 43.3 1,587.2 28.4
Majidae sp. 21.4 383 1.1 95.8 1.7
Xanthidae sp. 71 1.1 0.5 11.4 0.2
Caridea
Alpheus sp. 7.1 1.1 0.3 10.3 0.2
Hippolytidae sp. 35.7 23.3 10.5 1,209.1 21.7
Macrura sp. 21.4 4.4 1.0 117.3 2.1
Isopoda
Argathona sp. 35.7 37.8 7.9 1,632.0 29.2
Chordata
Pisces 21.4 3.3 2y 1 524.6 9.4
Mollusca
Gastropoda
Mancinella sp. 7.1 1.1 8.0 65.3 1.2
Puncturella sp. 7.1 1.1 0.8 13.4 0.2
Stomatolina rubra 7.1 1.1 1.3 17.2 0.3
Sum 100.0 100.0 5,5683.8 100.0
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Table 7. Percentage frequency of occurrence (F), number of individuals (N),
dry weight (W) and index of relative importance (IRI) of prey species in
the diets of Sebastiscus marmoratus at natural seaweed bed that several

kind of macroalgae mixed (JN—2) in Jeju Island, 2015

Prey organisms % F 9% N % W IRI % IR]
Arthropoda
Decapoda
Anomura
Pachycheles sp. 20.0 4.8 1.4 122.4 1.6
Brachyura
Carybdis sp. 20.0 19.0 16.6 712.6 9.3
Majidae sp. 80.0 42.9 1.5 3,546.4 46.3
Xanthidae sp. 20.0 4.8 34.0 774.5 10.1
Caridea
Rhynchocinetes uritar 20.0 4.8 0.8 111.1 1.4
Chordata
Pisces 40.0 9.5 42.7 2,088.5 27.2
Mollusca
Bivalvia
Septifer keenae 20.0 4.8 0.7 109.6 1.4
Gastropoda
Mitrella bicincta 20.0 4.8 0.0 95.2 1.2
Sum 100.0 100.0 7,667.1 100.0
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A IN=-1: 114%F, A IN-2: 141F) 0], o] Fol|A s|zFol F2Hsle] A

Aele AMFES 52F (A IN-1: 19F, - IN-2: 42F), x|l 223}

N

£ AMFES 1162 (FH IN-1: 715, A3 IN-2: 82%), sjitolFE 46%(H
A JN-1: 383, BH IN—2: 39F)0|t} E3] "dejxge
gell meEt M-S FRIAES W, Fe Az
(B3 IN-2)elM 9] FrFdo] A7t +ste Az (EH IN-1)9 B=
dol vlal =AY fAEAT. ole ZEiek o] 54 3 Fo] A%

£ D92 At AT T2 wo] BE AAAZ 49T & e 3
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of
:L

FAE(d. THAE)L M2, EXd A = 5 7] WEolo)

AAdslzzd M Ed3te AMTEL 7] AHE YEFS FR
Wz 3F AAFES B IN-1dA 184 JA/m’, 58.4 g/m’ AA
IN=2014 382 7§Al/m*, 42.0 g/m’, HAH] A ste AXFEL FH IN-19]
A 372 AA/m®, 247.7 g/m®, BF IN-2¢]A4 1,045 A A/m°, 65.0 g/m*°] AT},
webx 2R B2 AATES HAE A AXTEY MAFE B IN-2

oA wtom, AAFS ZH IN-1AM Bdth A, sfatofF= 8 IN-1

1

ol A 741 7WA|/ha, 122.4 kg/ha, B3 IN—2014 441 7§ A /ha, 89.1 kg/haZ e}

U AR IN-1o14 sfiitol 7 A=l Bt o]& ntge g HAsf x££ 1 ha
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2 RE Z BYsAE A4S, 28T S Jde AEFS s, 9.9x10°
MA/has] AAE=FH 591 HA/had] ikl {7 MAT = S Ao=R o4
=, A5E AAFS 2.1 ton/ha, A F{ A FL 105.8 kg/haol ATt 4
Mg FRIHEWA, IN-19M MAshes ANEES 5.6%10° 7HA/ha, 3.1
ton/hagd o™, 314kl HE 7410 A /ha, 122.4 kg/ha@th IN-20]A A28t A
MNEEL 14.3x10° 7|A/ha, 1.1 ton/hagg e, 3|2 HFE 44170 /ha, 89.1
kg/ha$it}.

Coles et al. (2008)2 3}9}o]e] AFAduo A 124F (A A &F 64F, o]F 60
)9 FHEC]l ATt Baste] TogAol B ATt FASIA o H,
Graiff (2008)€ ArAYA 52F ] FHFFTE A& Biste] FrhedA ol
B Ao wla) vkt 3 Taylor (1998)% ¢ubx|Yol Mlsle Sy =
(size 0.5 mm<)9] NAF7}F 243~2,033x10° 7W A /ha, 213.0~421.6 kg/haBthiL
Haustgom, ARG tEE(99% °ld)S FAAEAT. T ARSI}
74 AL A9L QAR $HEE AYelden, xFE HolE = 5
7 MAGet YA Fo] e AFE vl B SAS HATE wEbA
NZFE 7Ntz AT = Jde AEEL dxFY AAFo 2L sFd

A RA7E Ba, izRE Holeg &



2 Fol studT. FH 5(2008) BV FE FAstE ofFo] EXA
(Engraulis japonicus)®t B (Glossanodon semifasciatus) 32 K4 o]FE0]
gt ®Busgon, e F(1998a)e FI%d  AMEe EAUE
(Favonigobius gymanuchen), 23 X288 (Sillago japonica) ¥} L XA A3 o]
Tt Hasto], A4 2o wet dsste Yol Aolg B F 3

t RAow AzEd. A% Aot A4 DA B Wolg torsA A

g Aol E F Aok HAdzEAA MAste wWolY FELELS A

IN=2014 $3tom(16.7%), o= F&doloh= vt Aoz Hdoshe= Hold
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L

A

570 HRE, 58FIQom, 1 FolA AATEEC] 215(36.2%) 02 1M

S
L.

Hhol| =

sttt

2

570 EHT, 4459 AA

T
Wi

2l AA YA—10A]

0

Nd

At
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o

Ho

0

3

FAZFAA A 21F, BAZFA A 28F0] =3

T
.

H, A A7 R

AAFET(9F, 32.1%)°| AtH(Fig. 107} 11).

T
T

42.8%)°1Q 3 FA AN A

A7) EF, 19F 2 AMEEc]

T
T

HET A3 YC-1904

FEw (43, 66.6%)°1QaL, FAZAANA Y

2ol 7F AN TH(Fig. 103 11).

meb g

Aol el E=3hon,

ZAE A710l metA = FAO0 vl EAIC =Sk
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A- YA-1oA S8 s/ F2 AXsES 215704, 20.25 go]lom,

B e

FAZALAA 94704, 4.33 g, FAIZAFNA 121704, 15.92 go] @3t FA
o BEFe] gtk JMAGF SHAXMY $HEFTLLS FAXA AN FIF

T (3470A], 36.2%), SAZA AN AAFEL(S070A, 41.3%) 1N, A =
S A Y] SHEFTE FAZRANA SHFTER(2.02 g, 46.7%), S A AL
ANe AANFEE(8.29 g, 52.1%)° A (Fig. 11).

&, 43 YC-1olM 283 sl 27 F& AMFES 49704, 17.09 gl 3
o, A AZERE FAZRAA 11A, 0.56 g, SAZALNA 38704,
16.53 go] 43t FAl x2F{F 2 AAXFE AEF] Btk MAF
A S FHEFTS FAZAL SHF=E(4HA], 041 g), SA
ZAb AAFEF (3570, 16.04 g)olRAH(Fig. 11).

ek g zE 2AAANAY Hx{F T2 AXTE YEZFS 2Tl

Hlal gatem, A AZIEEZ= FA 0 Hls| A B3kt
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Ar 428

<YA-1>

Ar 154

<YC-1>
Figure 10. Percent composition of epifauna living on the seaweed surface
(blade and holdfast) in Yeosu on Autumn (left) and Winter (right), 2015
(An, Annelida; Ar, Arthropoda; Ec, Echinodermata; Mo, Mollusca; Si,

Sipunculida).
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200 200

100 100
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Figure 11. Spatio—temporal variations of number of species, abundance
(inds) and biomass (g) of epifauna living on the seaweed surface (blade

and holdfast) Yeosu on Autumn (left) and Winter (right), 2015.
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(2) A" M4 AAs

HE2E FARANA 62F, FAZAMNA 69F ] F8st FohdA ol fFAls)
Atk FRHERTS dAlsELEI e, FA 34F(54.8%), A 30F
(43.5%)°] =AsATH(Fig. 129} 13).

A3 YC—1olX= 57 &7/, 6159 AXFEC] SR, AL A7)
HE s FAZRANA 37F, SAZANA 42F0] 3t 2R N9 2
o} wiR7IAZ FohdAgoel AL A7l A#Egle]l FAMEATH SHERTE
ZARAAAAM Y Ae} piR7IAE AAFTERIRCH FAL TA BT 24F
A(A2 64.9%, 57.1%) =@3tAh(Fig. 129+ 13).

uebA QlEsizse 2AAANMY AU HY AMsE THFES HET

Aesze 4R} AT AF(HEzT)AM S8 A" 4 AE=
o WEL 1,98270A (B 992 7} A/m?), 492.23 g(BH 246.12 g/m’)°] ATk

MNAGF ZHAAM ] SHERFTL AXFTEROZ P 447 MA/m*7F &8s}
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o AA AMNATFY 45.1%5 AAsIAAL, A F SHAANY FHEFTS
JNEbEET o2 B 133.87 g/m’7t EAste] WA AA T 54.4%F A3}
A .

A YA-1oA &8 AW A2 AMFES 1,29570A(HT 649 7HA
/m*), 492.23 g(A 246.12 g/m*) ol QLH, A} A 7|H2E FA ZAL A 459
AA/m®, 365.19 g/m®, BAZALNA 836 /HA/m*, 127.04 g/m’°o] Z3st] =
AzALN A AAF7E S718 v A Fe Zastdn. AAs SHoA g
SHERTLE AAFEROZ FAZAA 119 /WA /m*(25.9%), B A ZA A
414 NA/m*(49.5%) 7} 83 A . BAF SHANE FAZANA 7858

F0] 247.87 ¢/m>(67.9%) 0.7 23 ste] - H EAZANAE AASEE

\i
) rﬂ{N'
=
£
o
)

p‘L
E
Sy
R’
—
£

o] 41.23 g/m*(32.5%) 22 &3

A AH YC-1o4 =dE A M AA5EL 687 HA (Fd 345 74
A/m*), 111.70 g(FT 55.86 g/m*)o]QoH, AL A|7|EEE FA| ZA A 266
AA/m®, 52.91 g/m®, FAZAINA 421 /A /m?, 58.79 g/m?e] E&3te SA)
of WAt S7tstal AAFS A AZIEE F Zol7t gl AAF S
Hol M o] SHEFLL FAZANAN AAFTEE(135 AA/m?, 50.8%), TAZ
ALoll A AR FEE (264 | A/m®, 62.7%) 1 om, BAF Sdol Ao 3
o FAZAAA AAFEFE(39.40 g/m’, 74.5%), FAZANAE AAFEE
(64.31 g/m®, 64.31%)°]YTH(Fig. 13).

weba Falxe A ANAY HAE A AXFE AEFS iz
Hlsl 2v] o] Bskom, AL A7) wEt = FAC NAIFTE S71eE vhE,

AAFE s,
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Ot 4.8 0 Ot 2.9 Ar 16.0

An 27.5

<YA-1>
Ot 2.7 . An 119
Ar 28.6
Mo 57.1
<YC-1>

Figure 12. Percent composition of epifauna living on the surface of rock
bottom in Yeosu on Autumn (left) and Winter (right), 2015 (An,
Annelida; Ar, Arthropoda; Ec, Echinodermata; Mo, Mollusca; Ot,
Others).
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Figure 13. Spatio—temporal variations of number of species, abundance
(inds/m*) and biomass (g/m*) of epifauna living on the surface of rock

bottom in Yeosu on Autumn (left) and Winter (right), 2015.
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AFexE AL} A AJ(HEF)AA =33 sittolRe 85, 223
35FolRen, 1 FoA B, FH3=) 71 (Pseudolabrus eoethinus), 3¢
71 (Pseudolabrus sieboldi) 1e]il ¥&¥jo] Fo| A3}t
AR YA-1olA &3 aiitolfe 75 187 27 (AT 18F, T 145)0]
on, A AIZIEEE FAZTANA 65 163 245 (A 145, 3 13F),
SAZAAAM 45 83 12F (A 9F, & 5F)0] st FA O o g3

2o} 77l =@ ATH Table 8).

A A YC-1olM = 65 159 225 (X 17F, 8 75)9 siatolF7h
=331, ZAF AI7IEEE FAZFRANA 6% 113 155 (A% 115, B3¢ 6

T), SAEZAPNA 45 133 155 (A 105, % 6F)°] Sdstd 2AAA
e 2] A} A7) wel E2gokAdo] §AFEFA T (Table 8).
by dFdlze 2AAAANM Y sjatolw FHIALE =Tl Bls =9k

ow, ZA AZIEE= FAC Hl8] FA =kt

dedlzs 24Xt AT AWz 8T sfitolFwo A=

|
Y
©
b

21770 A, 36,074.7 gol Atk EAMAFAN 71 43 o]F e &
MAZY Edste] AA EAMNAFY 14.3%F AAFAeH, BAF ZHAA
E 2gho] 5614.9 go.2 HA YA ZF 15.6%F A8t

A YA-1olA EH3 dlj4tolFe 135704, 19,175.9 golA o, ZAL A7)
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W2 FAZARINA 7570A), 9,905.7 g, FAIZAFA A 60714, 9,270.2 go] &
dste] 24} AVEE AR FASAT. FARMANY $HEES THD

7], T =R A (Table

A, g YC-10A &8 d4tol /7w 82704, 16,898.8 gol o, A}
NANEZE FAZAA 42704, 11,642.7 g, SAZANA 40704, 5,256.1 ¢
of FA AAF] FasATh FAZRALNAM $HEL Eol,

n ], Eetolglon, FAZANAY HFS 2EWZ X ATH(Table 8).

webd, dFelzs AANMY FiolE MEZLS T Ha 2ot

FET Y e 5T 2, o Fwe 35, 173 29FcleH, O F

A YA-1oM = 35 143 2159 sfitolfrt SdsATh A A7|ER
v FAZAFNA 35 137 19F9 oF7F 9393, 1 FolA AEEo] ¢
BANA FE Ao &4
gte aAe-AF o2 etttk SAXAMIAE 35 97 12F9] it/ &
et ZAANAE ZAF A7)0 BAGlo] AElEe] $H3E Aoz YE
tH(Table 9).

AstRowm A7 o) ( Trachurus japonicus)v 38l %

>
BN

R YC-1olM = 35 107 18F 9] siitol 77t sttt FAXA 24,

3% 97 13Fo] Sd3tRem 1 FolA AgEo] -8t B (Ditrema
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temminckin) 7y A AT FAZAMNAE 35 87 1259 sato /ot &4
st 2 FeA AEEel  AHSEew §X =@ 7| (Halichoeres

L —

poecilopterus)7} A3tk 2 Fol A9 st Fe A AI7IEE & 3

o7} e AEES A M vERTIAZ A A7)l BAgLe] %A

3t tH(Table 9).

e £3 29 GPAN 2D HLoIRE

1%
K

-

st Ay, QAFIE

R

e

ZAAANAM Y FRFEL dHxzTol vlal wkon, A A7) W= F

Al =38kt
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Table 8. Spatio—temporal variations of biological characters (number of
species, abundance and biomass) of fish communities sampled with gill
net (1010 cm, 100 m) and drum net trap (@40 cm, 30 unit) in Yeosu,

2015 (A: abundance, B: biomass)

YA-1 YC-1
Species Stations Autumn Winter Autumn Winter
A(inds) B(g) A(inds) B(g) A(nds) B(g) Alinds) B(g)

Sebastiscus marmoratus 2 310.1 14 1874.8 12 2,519.8 3 2086
Pseudolabrus sieboldi 5 370.7 14 883.2 3 210.6 4 216.6
Dictyosoma burgeri 2 161 12 730 1 73.9 10 8154
Sebastes inermis 5 1488.3 7 2,374.1 6 1,752.5
Pseudolabrus eoethinus 14 380.2
Hypodytes rubripinnis 2 15.7 1 8.3 6 79.1 3 22.6
Plotosus lineatus 8 293.6

Stephanolepis cirrhifer 4 654.8 1 135.4 2 231.3
Pseudoblennius percordes 1 49.7 5 280.1
Sebastes pachycephalus 3N §R95.6 2 4218
Hexagrammos agrammus 2 36.6 1 166.4 2 264
Oplegnathus fasciatus 3% 7338 1 1,455.3 1 199.2
Goniistius zonatus 4 1342 1 294.9
Rudarius ercodes 4 17.8
Microcanthus strigatus 2 170.6 2 151.2

Conger myrister 2 9 | . 1 18 1 353.6
Pteragogus flagellifer 4 185.4

Hexagrammos otakii 2 579.6 2 1,401.9

Pagrus major 2 680 2 1,460.3

Ostracion immaculatus 2 978.1 1 152.9
Chromis notata 1 1S 1 2 51.1
Okameyjer kenojer 3 3814

Girella melanichthys 1 286.2 1 273.3

Epinephelus septemfasciatus 5 616.5

Ditrema temminckir 2 290.9
Semicossyphus reticulatus 2 1,062.6

Acanthopagrus schiegelii 1 1453.1
Oplegnathus punctatus 1 423.3

Paralichthys olivaceus 1 576.6

Pleuronectes yokohamae 1 687.2

Seriola quinqueradiata 1 605.9

Mugil cephalus 1 1,105.9

Halichoeres poecilopterus 1 107.7

Narke japonica 1 296.6

Vellitor centropomus 1 12.7

Sum 75 9,905.7 60 9,270.2 42 11,642.7 40 5,256.1
Number of species 24 12 15 15
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Table 9. Spatio—temporal variations of biological characters (number of
species and abundance) of fish communities to visual census with SCUBA

diving in Yeosu, 2015

Species Stations YA-l - vl -
Autumn Winter Autumn Winter

Chromis notata ++ ++ ++++ ++++
Pterogobius zonoleucus ++++ +
Halichoeres poecilopterus ++ ++ ++ +
Trachurus japonicus +++
Ditrema temminckir ++ ++ +
Girella punctata ++
Pseudolabrus sieboldi ++ + +
Sebastes mermis + ++ +
Halichoeres tenuispinis + + ++
Sagamia geneionema + +
Oplegnathus fasciatus ++
Petroscirtes breviceps + i +
Semicossyphus reticulatus + + +
Sebastes joyneri +
Stephanolepis cirrhifer + + + +
Acanthopagrus schlegelii + +
Ostracion immaculatus + +
Microcanthus strigatus +
Apogon doederileini +
Preragogus flagellifer + +
Enneapterygius etheostomus e +
Apogon semilineatus i+
Pagrus major +
Pseudoblennius percoides +
Hypodytes rubripinnis +
Goniistius zonatus +
Neoditrema ransonnetii +
Prerogobius elapordes +
Canthigaster rivulata +

Number of species 20 13 15 15

++++: Upper 100, +++: 51~100, ++: 10~50, +: Below 10 individuals
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Z Yy XA E A o] g Bkow 1
56.6%= AFAsF] AR S| BRI, Z A F AWK Sargassum coreanum)
ol x--H 3T

Y YA-1914 2383 s 2F+ 4,107.83 g(FT 2,053.91 g/m?) oo,

oM Hel= AA A G

ZA} A7ERE FAZAFANA 910.19 g/m®, BAZAVA 3197.64 g/mo] &

skl BAZANA AxF WA Frstarh. $HES A9 B =

F Ao (A2 58.5%, 71.2%), AN AR FARARE] 23] 813
o}(Fig. 15).

9, A YC-194 283 slx2FE 1,141.02 g(FT 570.51 g/m*) o] YL
ZAL A 7R RS FAZAIA 910.85 g/m®, FAZAMA 230.17 g/m’Y] sz
271 2383l FA A EHF A To] AuFoz B SFHyELe =

At A EF FEWERANo| e (42 52.5%, 29.3%), AFHIGE

lzl

(Peyssonnelia caulifera)7} 2F9-73FAtH(Fig. 15).
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bed and control site in Yeosu on Autumn (left) and Winter (right),
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N

S R E R ICRUEE- RN
(1) &

(7h) AA(SL, cm) &4

A YA-1914 283 22 1270419 A% ¥9e 16.8~25.4 cmyloH, A

A 20.1~22.0 cm ¥ ol 570A7F 283t =471 71 2ot $+H A
4 YC—1oA &d3t B 671A19] AF MW= 17.8~23.4 cmPow, FH

YA-13} wp7bA 2 A7 20.1~22.0 cm 9] Well 470A17F 283t Rlz=57t

=

71 B2kt

) 9 He&=s =4

A YA-1A 23S 252 T 1270AR e TH5EL2 0.0%A% < W
£F T F HolAEL Aol F(Mysidae sp.)GoH, A HolAE 7|A]
T 93.8%, ¥ W&= HA DXRFTZFY 82.1% il HHFLEATH
98.0%5 AAeFY. I vsox2 nYMN(Rhynchocinetes uritar), A2+
(Cladocera sp.) 5°] HolWEZ SH3I oY AT EAFH = 0.6% ©]3}
S H(Table 10).

A YC-19A4 2383 B2 F /IAIR S, B3 YA-13 mix7iAl=
TEES 0.0%2A. A HEE F F HolA=EEE ZAFALH, T HolA
B AAGFY 67.9%, $) WEE AA A2FTHY 60.8% 133 FHNFTLEASF
H] 60.3%5 A AT I dgo® A4Fe dHT =A< 38.6%% 2™,

ojgrol| = 71uf A ANt (Podocerus sp.), M- (Gammaropsis sp.) S ©°] Hol|A

22 43}t (Table 11).
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Table 10. Percentage frequency of occurrence (F), number of individuals
(N), dry weight (W) and index of relative importance (IRI) of prey
species in the diets of Sebastes inermis at artificial seaweed bed (YA—1)

in Yeosu, 2015

Prey organisms % F %N % W IRI % IRI
Arthropoda
Amphipoda
Caprella danilevski 8.3 0.5 1.1 13.6 0.1
Caprella sp. 16.7 0.2 0.4 9.1 0.1
Gammaridea
Ampeliscidae sp. 8.3 0.1 0.1 1.7 0.0
Amphipoda sp. 8.3 0.1 0.1 1.7 0.0
Ampithoidae sp. 8.3 1.6 1.9 29.0 0.2
Palinnotus sp. 8.3 0.1 0.1 1.7 0.0
Polycheria sp. 25.0 0.6 0.6 30.3 0.2
Synchelidium sp. 8.3 0.1 0.1 1.7 0.0
Decapoda
Caridea
Macrura sp. 16.7 0.2 0.4 9.1 0.1
Rhynchocinetes uritai 8.3 0.2 9.5 80.2 0.6
Diplostraca
Cladocera sp. 16.7 1.9 1.0 48.8 0.4
Isopoda
Cymodoce japonica 8.3 0.2 1.0 9.8 0.1
Leptosrtaca
Nebalia sp. 16.7 0.2 0.3 7.0 0.1
Mysida
Mysidae sp. 75.0 93.8 82.1 13,194.5 98.0
Chordata
Pisces 16.7 0.4 1.3 28.0 0.2
Sum 100.0 100.0 13,466.3 100.0
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Table 11. Percentage frequency of occurrence (F), number of individuals (N),
dry weight (W) and index of relative importance (IRI) of prey species in

the diets of the diets of Sebastes inermis at control site (YC—1) in

Yeosu, 2015
Prey organisms %F %N % W IRI % IR
Arthropoda
Gammaridea

Amphipoda sp. 16.7 0.4 0.7 17.9 0.1

Gammaropsis sp. 33.3 0.8 1.4 71.5 0.5

Podocerus sp. 33.3 0.8 1.4 71.5 0.5
Diplostraca

Cladocera sp. 83.3 30.2 35.8 5,497.5 38.6
Mysida

Mysidae sp. 66.7 67.9 60.8 8,577.9 60.3

Sum 100.0 100.0 14,236.2 100.0
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(2) &l
(7B AZ#(SL, cm) =4
A3 YA-1oA 33 Lo] 1670419 A M= 12.2~21.4 ecm% o1,

A MY 16.1~19.0 cmolA 7AA 7 283 Nx2=7F A 2ok

rol
)

A YC—1oA &3 2xo] 1570419 A Hel= 12.3~21.8 cmH o, A
=

2
0

A 19.1~22.0 cm9] MY Wl MA7 &8st HESrt A

() 9 He&E =4
A YA-1014 83 ol & 1679 32E8L 37.5%A0 $
) ol WE A2 48.8%,
A HE=E A AxFHF] 55.6% 181 FHFLEAFH 74.4% 5 AHA 8
ZAEAFH7E e HolAEL HYFAHHF

o
(Argathona sp., 12.3%)Q1L, o]¥te| = 1198 A]-2F (Rynchocinetidae sp.) <} 7%

B YC—1o4 £33 &Wole & 1579 LH, 3882 46.7% . 9
WEE T F HoAELS A4FAoH HA HolBE MAF] 69.2%, A W
S8 AA AZFHY 2.9% 283 FNZFLEAFH] 47.3%E A AT 1

N Q=X 507 22 17.7%92. o]

vl F9 WHo|AMEL AANEA (Charybdis miles) S TH Table 13).

n

webd dEsize AN MAshs FWole F Holde IEAS-A
om, 24 By ol oM E dAs=o] FWole Fa Hold=

olitt. wEtM deuitte A3 Bl 3 A = YEF FISH
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Table 12. Percentage frequency of occurrence (F), number of individuals
(N), dry weight (W) and index of relative importance (IRI) of prey
species In the diets of Sebastiscus marmoratus at artificial seaweed bed

(YA-1) in Yeosu, 2015

Prey organisms %F %N % W IRI % IR
Arthropoda
Amphipoda
Gammaridea
Podocerus sp. 9.1 2.4 0.1 23.0 0.3
Decapoda
Brachyura
Carybdis sp. 18.2 1.3 14.6 399.3 4.5
Rhynchoplax sp. 9.1 2.4 0.5 26.6 0.3
Caridea
Macrura sp. 18.2 4.9 0.6 99.2 1.1
Rhynchocinetes uritar 63.6 48.8 55.6 6,641.6 74.4
Rhynchocinetidae sp. 18.2 9.8 21.5 568.0 6.4
Isopoda
Argathona sp. 45.5 19.5 4.6 1,097.1 12.3
Cymodoce japonica 9.1 4.9 2.5 67.1 0.8
Sum 100.0 100.0 8,921.9 100.0
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Table 13. Percentage frequency of occurrence (F), number of individuals
(N), dry weight (W) and index of relative importance (IRI) of prey

species in the diets of Sebastiscus marmoratus at control site (YC—1) in

Yeosu, 2015
Prey organisms %F %N % W IRI % IRI
Arthropoda
Amphipoda
Gammaridea
Polycheria sp. 12.5 1.9 0.1 25.5 0.7
Decapoda
Brachyura
Charybdis miles 12.5 7.7 40.3 599.5 15.7
Liocarcinus corrugatus 12.5 1.9 1.6 43.7 1.1
Caridea
Rhynchocinetes uritai 286 9.6 44.4 674.9 17.7
Rhynchocinetidae sp. 37.5 5.8 10.5 610.8 16.0
Diplostraca
Cladocera sp. 25.0 69.2 2.9 1,803.3 47.3
Isopoda
Argathona sp. 12.5 1.9 0.1 25.5 0.7
Paranthura sp. 12.5 1.9 0.1 25.5 0.7
Sum 100.0 100.0 3,808.9 100.0
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A7 SHEFTS FAZRANA AAFSER A, 0.51 g), SAZRALIA
AAFEE(370A, 0.88 g)o]AH(Fig. 17).
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Figure 16. Percent composition of epifauna living on the seagrass surface
(blade and holdfast) in Seosan on Autumn (left) and Winter (right),

2015 (An, Annelida; Ar, Arthropoda; Mo, Mollusca).
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Figure 17. Spatio—temporal variations of number of species, abundance
(inds) and biomass (g) of epifauna living on the seagrass surface (blade

and holdfast) in Seosan on Autumn (left) and Winter (right), 2015.
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fzo® O & AOF wFojHol CIgFRow x4 Asta Je AFF
HedAe fFAE AAHZAY a7t oS =dth 3t Fole(H A
%, A3 el s EFAAY FodFHel O =4 vEd 3 B o
T o]l A E AHe e AHEo] XS 540 Al A3t
= AADolF7F Bol £xste ZuFY A FHAA AE=FTohddel
=S F e AU TS A mpSo oA =, upxg g2lo] A3}t

of o] = AETHFAE Sl 71

2 AXFES] YEFS 949 (HHF 316 HA/m?), 1,057.55 g(F 352.51
g/m?)ol Utk MAF SN SHEFFLS FIFEEOZ HH 161 74
/m°7} Z@3te] AA AAFL 51.0%F AASFeH, AF SHANE &
AFEEC] Hit 343.50 g/m’o]l &3] AA BAF 97.4%F A3 H ).

A3 SN-10M 2d3 s AE H2 AMTELS 323703 (B 163 AA/m”),
121.31 g(FT 60.66 g/m”)olgom, ZAF A|7|HZE FAZAA 59 7 A
/m’®, 28.75 g/m®, TAZA A 264 WA /m®, 92.56 g/m’o] Z&@Ft A B
o] ATt MAF FHAM SHEFTL FARA AN S FEF(32
A/m?, 54.2%), FAZA NN AAFTEE(139 AA/m®, 52.7%)°10 o™, HA
F A SHEFTS FAY FARA BT AATEZ(FA-27.86
g/m®, 96.9%; FA—3.40g/m", 90.1%)°]ATH(Fig. 19).

A% SA-1014 A3 AW M4 AMTEL 158704 (H 79 /WA /m?),
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18.79 g/m* (B 9.41 g/mP)olqom, ZAF A|7ERE FAZAA 95 74
/m®, 9.78 g/m®, FAZAANA 63 AA/m® 9.01 g/m°c] EAst MAFTE F
Aol Bokar AR FS ZAF A7 BARIO] AT ARG S A
SHEFTLE SHTEE(FA-50 AA/m®, 52.6%; FA—58 7HA/m?, 92.1%)°]
Jov, YA ZHd e $HEFFE FAZANAN AT EE(6.27 g/m’,
FEEF(5.07 g/m’, 56.3%)°]AH(Fig. 19).

A A SC—1oAe 468704 (F T 235 MA/m?), 917.45 g/m’(H 1 458.73
g/m?) e AW Ha AMEE] FHF e, TAL A7EEE FAZALNA
128 7WA|/m®, 397.88 g/m’, SA XA A 340 AA/m* 519.57 g/m’o] 33}t
A AEFo] Bkth AAF S SHEFTL FAZAAA AA|
FEE(100 AAA/mM’, 78.1%), FAZA A SFFEF(203 7HA/m*, 59.7%) ]
on, AAFZHENNE AAFER(FA-395.83 g/m’, 99.5%; FA—-513.21
g/m®, 98.8%)°] $-HEFolATH(Fig. 19).

wetx] A AIZIE AXETEY AATE AAZgEdA gRoH, A
g AAFYeY B9 FA B A3FIEY Afdde AP AVEER
2 zel7h Atk A gzl s Zo&dd v AW A2 AAFE]
g 59 AAF Skt BAA
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Mo 57.1

Ar 7.1
<SN-1>
An 90.9
<SA-1>
Mo 47.1 Mo 46.7 An 46.7
Ar 6.6
<SC-1>

Figure 18. Percent composition of epifauna living on the surface of soft
bottom in Seosan on Autumn(left) and Winter (right), 2015 (An,
Annelida; Ar, Arthropoda; Mo, Mollusca).

84



20 20

N A1 £ b2 3 bl -1 £
B Annellda B Arthrepoda [ Mollusca Annellda B Arthropoda A Mollusca

400 400
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N -1 L | -1 -1 g1
E Annallda B Arthropoda H Mollusca B Annellda B Arthropoda A Mollusca

600 600
!
300 300
@ B ' 0
- -1 £ M- 541 = o

B Annellda H Arthropoda H Mollusca E Annellda B Arthropoda E Mollusca

Figure 19. Spatio—temporal variations of number of species, abundance
(inds/m*) and biomass (g/m®) of epifauna living on the surface of soft

bottom in Seosan on Autumn (left) and Winter (right), 2015.
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st AA S@MATY 36.7%, AA WA ZF] 41.0%5 At At
A4 SN-104 83 g2kl Fe= 59704, 2,111.8 go]RAoH, ZAF A7
B FAZANA 2470, 869.1 g, FA AL A 35704, 1,212.7 go] =& &}
of A AEFo] Bk, ¢4
AR tH(Table 14).
47 SA-1olA EE3 dfatol{= 110704, 5,137.2 gollon, AL A7)

ofN

& FA9 BAxA BE E53 240

H2E FAZANA 5704, 1,957.9 g, SAZAMIA 53704, 3,179.3 go] &
gatol FA YA Fo] SFskAa FA} FARA BF FHEC] 4, F
Mi7h A3 sk e (Table 14).

4A SC-1olM = SAZALIARE skl 77 2dstdon 2 A2 19

AA, 1,990.0 golAw. EdF 7hedH 950l 7H A8t ey, ojflx=

e

Z 39 &2 (Sebastes schlegelin) T TR 7VAu] ( Pleuronectes yokohamae) % ©|
3R TH(Table 14).
HAZT g AFZg Lo e djito]F AEFS A Eror, A}

ARE R deggdggose] AEFo] AdZdzl Bl B3] 2ol <

(th) 5 F9 9%
Al #F gt A S5 ZFY IS w53 2 25 37 759 I
2+oq Zdstg o, 1 AN FE=U=(Tridentiger trigonocephalus)©) 5

AH SN-1oM = 25 23} 3F9 st/ B2 AT ZAF Al 71E 32t
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, BAIZA
34 tH(Table 15).
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Table 14. Spatio—temporal variations of biological characters (number of
species, abundance and biomass) of fish communities sampled with gill
net (1010 cm, 100 m) and drum net trap (@40 cm, 30 unit) in Seosan,

2015 (A: abundance, B: biomass)

SN-1 SA-1 SC-1
Species Stations Autumn Winter Autumn Winter Winter
A(inds) B(g) A(inds) B(g) A(inds) B(g) Alinds) B(g) Alinds) B(g)

Synechogobius hasta 7 496.9 9 374 21 844.4 26 1,591.0 6 486.3
Cynoglossus joyneri 5 100.8 9 121 9 318.5 13 223 1 19.3
Tridentiger trigonocephalus 2 1.2 2 8.4 6 3.7
Sebastes mermis 2 249 3 869 2 197 2 218
Takifugu niphobles 1 7.1 3 62.2 1 225 1 19.2 1 32.3
Pleuronectes yokohamae 1 167.8 2 263 3 821.3
Pennahia argentata 5 112.6
Conger myrister 1R 11588 2 4272 2 581
Cociella crocodila 3 535 1 3.3
Trachidermus fasciatus 1 219 1 7 CE1.0% 1 135
Zebrias fasciatus 2 367 1 377 1, #4677
Konosirus punctatus 4 92
Pseudoblennius percoides 2 291 1 10.1
Sebastes schlegelil 1 320.1 2 502.1
Cynoglossus semilaevis 2 76.9
Pholis nebulosa 1 1.8 1 983
Platycephalus indicus 1 279 1 505
Hexagrammos otakii 1 1057 1 8938
Liparis tanakae 1 353
Paralichthys olivaceus 1 216.1
Eopsetta grigorjewi 1 123.6
Chelidonichthys spinosus 1 15
Nibea albiflora 1 133
Mugil cephalus 1 268
Inimicus japonicus 1 724
Larimichthys polyactis 1 671
Sillago japonica 1 10.2
Okamejei kenojer 1 537

Sum 24 869.1 35 1,242.7 57 1,957.9 53 3,179.3 19 1,990.0

Number of species 9 13 15 14 9
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Table 15. Spatio—temporal variations of biological characters (number of
species and abundance) of fish communities to visual census with SCUBA

diving in Seosan, 2015

SN-1 SA-1
Species Stations
Autumn Winter Autumn Winter
Tridentiger trigonocephalus ++ +++ ++ ++
Acanthogobius flavimanus ++ +
Sagamia geneionema + +
Trachidermus fasciatus + + +
Sebastes schlegelir +
Gobiidae sp. +
Sebastes koreanus +
Number of species 1 3 5 5

+++: 51~100, ++: 10~50, +: Below 10 individuals
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(4) 237
A SN-1o|X 9 AmeeR{ WEE FAZAA 533 AAl/m®, FAZA
A Edo] STt eH, - SA-194

o] A BHF dr: A ZANA 333 MA/m?, BAZANA 294 7 A /m?

A 600 MA/m*7} EHst]

7 Edste] FA @l FasAn. 53] dedyzl vl HAZY
sl MY A TR dxrt gol AdZdI o] FALE AAA Al 2
& Aoz AFEHNeY dA Ay Ae & AR e A ew 2 5

7he MAAES 2dEF T AEY F7= AV Y (Table 16).
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Table 16. Spatio—temporal variations of biological characters (abundance and

biomass) of Zostera spp. in Seosan, 2015

SN-1 SA-1

Autumn Winter Autumn Winter

Abundance

. 9 h33 £ 22 600 £ 74 333 £ 55 294 £ 34
(inds/m”)

Total Biomass

9 1,421 £+ 165 663 * 53 869 £ 127 801 £ 50
(g/m”)

Biomass of
aerial part 897 + 117 338 + 28 607 + 99 587 + 30
(g/m’)
Biomass of
subterranean part h24 + 48 325 + 42 262 £ 29 214 £ 20
(g/m’)
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3. 78 o428 9 WEE 24
(1) %=
7H) A (SL, cm) &4

A SN—-19M 2d3 45 4270419 A HY= 10.3~27.6 cmP o,
A 15.1~18.0 cm HLloA 1770A1 7} 2835t We47F 7F8 23t A4
SA-19A4 &43F 295 167§A19] AF W= 10.7~21.0 cm$ o™, 15.1~18.0
cm 183 18.1~21.0 cm TZtollA 2+ S/lAY Edete W=7t 78 B
T 6MA Y E5o]l Ao, A W=
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() 9 HeEsE =4
A7 SN-1o4 383 TYEL = 427]AFer ZTELL 69.0%9C. F
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2o 30.3% 281 ANFLEAXFH 42.3%= 2AFQPTE 1 Lo =

e

A ( Hemigrapsus penicillatus)7t A ZF L E X8| 26.0% S xFA|stH o1 o]ut
o = u} AlF(Grapsidae sp.) o} FAAF(Pagurus sp.) 5°] HolWEZ Ed3}
AT Table 17).

AH SA-1oM £33 EU5L F 16709 TEEL 50.0%9 9
WEE FoA F HolAEL A9-F(Macrura sp.)Jow, A Ho|AE /A
T 22.2%, 9 WE&E HA AdxFFY 28.5% 2L FHTLEAFH
34.8% % AAEAT. 2 FS5o 2 o7t ANFLEAFH 28.0%S A8
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Table 17. Percentage frequency of occurrence (F), number of individuals (N),
dry weight (W) and index of relative importance (IRI) of prey species in
the diets of Symechogobius hasta at natural seagrass bed (SN—1) in
Seosan, 2015

Prey organisms %F %N % W IRI % IR]
Arthropoda
Amphipoda
Gammaridea
Amphipoda sp. 7.7 5.9 0.1 46.0 1.8
Decapoda
Anomura
Pagurus sp. 7.7 5.9 7.6 103.8 4.0
Brachyura
Grapsidae sp. 7.7 17.6 12.8 234.5 9.0
Hemigrapsus penicillatus 15.4 17.6 26.5 679.0 26.0
Portunus trituberculatus 7.7 5.9 0.5 49.5 1.9
Caridea
Alpheus brevicristatus 7.7 5.9 3.9 75.6 2.9
Alpheus japonicus 7.7 5.9 5.3 86.1 3.3
Macrura sp. 7.7 5.9 6.1 92.5 3.5
Chordata
Pisces 23.1 17.6 30.3 1,107.4 42.3
Nematoda
Nematoda
Nematoda sp. 7.7 5.9 0.1 46.0 1.8
Nemertea
Lineidae sp. 7.7 5.9 6.6 96.0 3.7
Sum 100.0 100.0 2,616.2 100.0
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Table 18. Percentage frequency of occurrence (F), number of individuals (N),
dry weight (W) and index of relative importance (IRI) of prey species in
the diets of Synechogobius hasta at artificial seagrass bed (SA—1) in
Seosan, 2015

Prey organisms % F %N % W IRI % IR]
Arthropoda
Amphipoda
Gammaridea
Amphipoda sp. 12.5 11.1 0.1 140.5 3.9
Ampithoidae sp. 12.5 11.1 0.1 140.5 3.9
Caridea
Alpheus sp. 12.5 11.1 52.5 795.5 21.8
Macrura sp. 25.0 22.2 28.5 1,267.6 34.8
Chordata
Pisces 25.0 22.2 18.6 1,020.7 28.0
Nematoda
Nematoda
Nematoda sp. 12.5 29=) 0.1 279.4 7.7
Sum 100.0 100.0 3,644.2 100.0
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Table 19. Percentage frequency of occurrence (F), number of individuals (N),
dry weight (W) and index of relative importance (IRI) of prey species in

the diets of Synechogobius hasta at control site (SC—1) in Seosan, 2015

Prey organisms % F %N % W IRI % IR]
Arthropoda
Decapoda
Caridea
Alpheus sp. 33.3 20.0 51.2 2,374.0 25.1
Chordata
Pisces 66.7 40.0 43.9 5,593.5 59.1
Nematoda
Nematoda
Nematoda sp. 33.3 40.0 4.9 1,495.9 15.8
Sum 100.0 100.0 9,463.4 100.0
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(2) A
(7h) AA(SL, cm) &4

A3 SN-1olA &g ZAd) 227049 A W= 13.2~20.7 cmPA2H,
A 18.1~21.0 cm B A A A7 283t 2ANESF7 714 Bt A
A SA-1ME 1470A19] FA7F 28893 AF HYE 12.2~17.2 cmA T,

12.1~15.0 cm F3rA 8/MAI7F 2dste] HI=7F 71 Bt

rol
)

K

SC-1elM= FAMh7t dskA &t

(W4 9 WesE =4
AA SN—-19A =383 FAQE 2271Agom FEEL 18299 F 9

o A& &7 (Amphipoda sp.) o, HA HolWE A2 49.0%, 9 U

L2 AA ARZF 39.5% 2 HAU=QEX5H] 86.0%S A5G
O ggo g AuUToEASFHZE 22 HolAELS wWIeld Al-F (Melitidae

sp.) &2 7.3%% A 3AH(Table 20).

A7 SA-19M EHI FAMYE = 14MARCH TELELS 429%9T. F
HolAEL HA 2T FEgA A} vprtAZ GAF AR, HA| Ho|AE
AAGFY 46.9%, 9 WEE AR AxZT 42.9% 281 AUEQ T X <=1

66.7%% AASAT. 1 oo AUFLEATL} ¥

rlo
)
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ol
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2

~

A)-9-7F (Ampithoidae sp.)Z 25.7% %L, o|Htel®= E2n2 FA)-F(Atylidae
sp.), SR INSF(Gammaropsis sp.), DIEFIARSF, VIS AH-F
(Podocerus sp.)7t HolBEZ EdsYtH(Table 21).
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Table 20. Percentage frequency of occurrence (F), number of individuals (N),
dry weight (W) and index of relative importance (IRI) of prey species in
the diets of Cynoglossus joyneri at natural seagrass bed (SN—1) in

Seosan, 2015

Prey organisms %F %N % W IRI % IR]
Arthropoda
Amphipoda
Gammaridea
Amphipoda sp. 66.7 49.0 39.5  5,901.0 86.0
Ampithoidae sp. 11.1 3.1 7.0 111.5 1.6
Gammaropsis sp. 5.6 1.0 2.3 18.6 0.3
Hyale sp. 5.6 9.2 9.3 102.7 1.5
Melitidae sp. 11.1 28.6 16.3 498.3 7.3
Peramphithoe sp. 5.6 3.1 2.3 29.9 0.4
Podocerus sp. 11.1 2.0 4.7 74.4 1.1
Cumacea
Leptostylis sp. 5.6 1.0 2.3 18.6 0.3
Decapoda
Brachyura
Grapsidae sp. 5.6 1.0 4.7 31.5 0.5
Caridea
Hippolytidae sp. 5.6 1.0 7.0 44.4 0.6
Chordata
Pisces 5.6 1.0 4.7 31.5 0.5
Sum 100.0 100.0  6,862.4 100.0
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Table 21. Percentage frequency of occurrence (F), number of individuals (N),
dry weight (W) and index of relative importance (IRI) of prey species in
the diets of Cynoglossus joyneri at artificial seagrass bed (SA—1) in

Seosan, 2015

Prey organisms %F %N %W IRI % IR]
Arthropoda
Amphipoda
Gammaridea

Amphipoda sp. 50.0 46.9 42,9  4,486.6 66.7
Ampithoidae sp. 25.0 40.6 286  1,729.9 25.7
Atylidae sp. 12.5 Shl 7.1 128.3 1.9
Gammaropsis Sp. 12.5 3.1 74 128.3 1.9
Melitidae sp. 12.5 3.1 7.1 128.3 1.9
Podocerus sp. 12.5 3.1 7.1 128.3 1.9

Sum 100.0 100.0  6,729.9 100.0
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A Foiepgel we Ao UEnd ALg o} o] uhe FugA Folst FE
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