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Abstract : Environmental impact assessment(EIA) on the construction and operation of thermal
power plant(TPP) is aimed at promoting sustainable coastal development by clearly identifying the
marine physics and organisms effects of the project on the surrounding marine environment and
minimizing its impact. The primary purpose of this study is to establish EIA guidelines for TPP in
order to assess how TPP construction projects influence marine environment and to establish the

mitigaion plans of environmental impacts. Through this study, scientific and efficient EIA guidelines
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for the marine environments were established by a specialist forum consisted of officials from the

Ministry of Environment and the Ministry of Trade, Industry and Energy, personnel from five public

corporations in charge of TPPs and marine environment experts. In the study, fifteen EIA reports

(2009~2015) on TPPs submitted were analyzed to identify the shortcomings of current assessment

items on marine environment and to collect a wide range of information including EIA report

formulation regulations, domestic and overseas environmental survey guidelines and EIA review

comments on TPPs. Based on the findings, a specialist forum put together EIA guidelines for TPP

construction projects.

Keywords : hermal power plant(TPP), Environmental impact assessment(EIA), Marine physics,

Marine organisms, Guideline
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Table 1. EIA survey overview of thermal power plants(TPPs)
No. Project Power plant capacity
1 Construction Project of Gangneung anin TPP 1, 2 2,080MW(1,040MWx2)
2 Construction project of Yeungnam Combined Cycle Power Plant 470MW
3 Construction Project of GS Dangjin TPP 5 950MW
4 Project of Goseong High TPP 1,040MWx2(2,080MW)
5 Construction Project of Dongbu Green Power 580MWx2
6 Construction Project of Pyeongtack Combined Cycle Power Plant Phase 2 868.5SMW
7 Construction Project of Bukpyeong TPP 500MWx=2(1,000MW)
8 MPC Yulchon LNG Combined Cycle Power Plan(2) 950MW
9 Construction Project of Tacan TPP 9, 10 2,000MW(1,000MWx2)
10 Construction Project of POSCO Power LNG Combined Cycle Power Plant 1, 2 1,290MW
11 Construction Project of Yeosu TPP 1 350MW
12 DeveloPment Project of Samcheok Comprehensive Power Generation & General 1,000MW2(2,000MW)
Industrial Complex
13 Construction Project of Hyundai Green Power 5,6 Power Plant 200MW(100MWx2)
14 Construction Project of Tacan IGCC Power Plant 300MW
15 Construction Project of Dangjin TPP 9,10 1,000MWx2
Source: EIASS(https://eiass.go.kr/)
Table 2. Observation overviews of marine physics and marine organisms in EIA
Marine physical (3}%&2]) Marine organisms (395 - A1)
Tidal cur{ent Tempera?ure Tem'perlannle and Salinity e T
observation Observations Distribution of space The (AR
EFES) | GRS YR FHET) | maimum e
o Numb Numby e Zooplankton | Subtidal | Intertidal Fish
(H3) umber umber range | Zooplankton | - Subti nterti is
Survey of Ry of Number of ig & Phytopl zone Z0ne Sea | egg& | ..
No. . No. . Survey No. . (& Fish
@ A‘} sampling ( zk} sampling #A 3 ,\') samplingsite | % A} ankton | zoobenthos | zoobenthos | algae | larva )
gy | SE@A | g s @A T GARES) | ey | (B AE | @S| @ e oA T
ST AR | T | A EY3E) | ANEE) | ANED) Aol)
1 4 4 4 7 4seasons (47 4) 20 7 10 10 4 4 10 3
4seasonsxspring
s |2 | s | 3 | fdenepide 3 5 10 10 5 sl s s
(@A xj27),
227))
3 4 3 4 3 dseasons (47 4) 10 4 15 13 6 - 15 6
spring, summer,
autumnxspring tide
4 4 1 4 2 o = 5 40 8 8 8 5 5 8 5
(A, 34, FAx
B270)
5 4 2 4 2 dseasons (47 4) 30 5 10 10 4 4 10 4
4seasons x spring
6| 4| 2 | 4| g | enwpid 0 5 10 5 3 2 | 3 |3
(@At 27),
227))
7 4 3 4 3 dseasons (47 4) 26 8 12 12 6 6 12 3
summer, winterx
spring tide, neap ! i ) !
8 2 2 2 5 tide (3}, 57 x 23 10 10-12 10-12 3 10-2 | 2
7], 427)
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Table 2. Continued
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Table 3. Number of survey point for marine physics

Item Contents Nmnbio(i)lt; tSurvey Note
The west & south At least 1
coast of Korea EISEDS + Front thermal power plant site (44> F-2] Z1H)
Tidal observati (A - dalieh -
1]
! aZO Hsgrv: 1ons « Front thermal power plant site in one place (24> F] 04
A canth zfelis(:rea Atleast 2 H4)
=30} (F22702) « One place of the south and north boundary (&< 4 22 77|
( ] OH L—) % 1 7H ﬁv\_)
. At least 2 + Front thermal power plant site in one place (7214~ F-2] ™
1(;13: ;ril;zr:lt Coast of Korea (Fx271) 17 4)
(ZE=) (A 21¢h [Minimum 3 floors | « One place of the direction of flow in south/north(or east/west)
e FH23M5 o1 | (FEEE SANZ F 55T 1x)
+ Front thermal power plant site (244> F-2] ZH)
Temperature + Thermal effluent more than 1°C range (<> 1°C oA} 98k
. Atleast 6 Ho
Observe}tlons AR A H4 W)
Temperature and (ﬁ—/—‘\,—%}“g :‘Eﬂég N 6 7? IS The affected control area is not thermal effluent in the direction
Salinity TS e of flow (5= E-FFoll A 2ulla= Fafo] A& Gz v+ A1)
(4eo @ olEylz) « Numerical model boundary (52| ®.&l] Z} 73 A %)
Space CTD At least 20 « Include front thermal power plant water site and the affected
Observations (@4 20714) control area is not thermal effluent ($H2 4 A5} <] 9 )
@acuz) | BB L) aggpo) g g o2t A e
Diffusion Atleast 1
Buoy tracking cocfficient (2 174) + Front catch drain in thermal power plant in one place (2H4 2~
(FEF4) SPALA S [Buoys more than 3 =t s S 17]4)
G | mE g
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Table 3. Continued
Item Contents T (.)f S Note
point
* Focusing on the thermal power intaking water outlet
+ Thermal effluent influence over the sideline range of at least
Geothermal At least 12 four in the south-north or east-west
observation the Geothermy (FH212714) » Upper tidal flat, middle, infralittoral separated by three points
intertidal zone (&35:)) [Minimum 2 floors (A F - et L2 ES FACE E-B B 5-A
EXEREESS @243 | o 2 GRS U 24 NS AT 93 2 17 24
(&, H a2 NS o)) oVl Al A, S, sk 21t =
FEst] 2 372)
Fresh water flow Fresh water Atleast 1 + Thermal effluent more than 1°C range (£-8l}4=2] 1°Co|A} 5ok
rate observations . &€ T o oew
(h2=g0l2f ph) (&) (= 174) 9] ) [flood, normal, dry season(F-7], B7] & Z447])]
= [CERE ]
Table 4. Field survey methodology of marine physical
Item Contents Method
S iod
?237%?; More than 30 days (30 ©]4h)
. « More than 3 seasons (34| ©]4}) [including summer, winter (514, 54 £$H)]
Time of survey . . . iy 2a A
(FAA7) « Other survey items parallel observations such as tidal, temperature and Salinity etc. (5, 4=
. 29 gu 5 e 2B FYn)
idal
observations | Observation time ]
Z ATk specify o 00A] 00EEE] 1057 T-=3 2= 00A] 05520 2 7]
(—J— i ul —v)
HSAIE 7))
« Input equipment compliant with the calibration verification periodically (F-&7 2% 7] o]
Calibration | 4] 7|5 0.2 A7 8018 S5t 4] £9))
(H1LA) « Equipment performance verification from the tank before the observation (A} 21 =320 4]
g3 2e)
Survey period | 15 days(the west & south coast of Korea), More than 30 days(the east coast of Korea) [A] - ‘&
EAPIZD | slek 159, ool 302 4]
Time of survey | ° More than 3seasons (3744 o|A}) [6}A], &4 33} (including summer, winter)]
(FAA]7) « Other survey items parallel observations such as tidal, temperature and Salinity etc. (4], 4=
dalemrent | o Ul QB 5 e AR E T F )
observations Observing ) ) ) B B
G5 EN methods « Perform tidal current observations use to ultrasonic current meter (%23} G-<&74| 5 0]-2-3F
Qe | SERREE SRR Q0 A ASAR U
Observation time
" >SpTCifym | + 004] 0048 1047F 53t b= 00A] 05822 7]
ESAIZEE 7))
Survey period « 15 days for the west & south coast of Korea, More than 30 days for the east coast of Korea
(&EA17h) (A - oo 15, F3ek 304 o))
Temperature | g o survey | More than 3seasons (37| ©]A}) [including summer, winter (3}74], 57| 23]
Observations (EAMI7]) « Other survey items parallel observations such as tidal, tidal current etc. (4], 2% 5 EF =
(A%34 - AR
PN EEX
F=Hs) Observing , AR P 20 Al Ol ]Sl e
methods . Illsgallatlon cl_oser to Ehe surface (E5= A |4 o Im o] 2 5247} YA ol==
e | Ol 2 A7)
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Table 4. Continued
Item Contents Method
Ol;;::j;lon + Every 10minutes or less (W] 103 |3}
Temperature (@712 « Observation time specified caution (A 7F H 7| A] 529])
Observations v
(A&= + Input equipment compliant with the calibration verification periodically (573 1.4 7| o]
o) Calibration A F71A s Ju 1S 53 dH] £4))
(HLA) + Equipment performance verification from the tank before the observation (A} 7] 4=220f| 4]
A5 8ke))
Survey period | ° Spring tide [T 7] & A2/ 2/A F)]
(x }\{% 7 « Only some time depending on the tidal characteristics observation for east coast (53} 2+2] 7
. S & A EAof ufet YR 2R BE7Hs)
Buoy tracking - - - - - —
(LEza) Time of survey | « More than 3seasons (37 ©]4}) [including summer, wmter(’é}ﬁ], A Z3h]
(ZAMA7]) « Other survey items parallel observations (E} ZAFS}FE-a} B 3 742
Survey method | « A minimum of three buoys equipped with GPS (GPSE &3t %4 37)] o]A}e] H.i B3]
(EAPIRD) |+ Adead calm to the survey time (9}, 2 ko] 22 %23 A]7]of] 2Ah)
Survey period
% /\)},; ) More than 30 days (30 ©|4})
Geothenpal . » More than 3seasons (344 ©]4}) [including summer, winter(3}-A4], 4| E£3$H)]
observation Time of survey . . . . 2 mE = =
he intertidal (FAA7) « Other survey items parallel observations such as tidal, tidal current etc. (24, 27 5 E} =
= Apahm o)
zone
(7 « After digging the ground from the intertidal zone to a depth of about 30cm in the vertical
A= Survey method direction and water temperature gauge fixed to be located at a depth -5 cm, -25 cm (at least
AP | two layers) (k) X023 8} %) hako 5 of 30 cmo] 0] % ket -5 em, 25
cm Zlojof] YABRES $2 7 A (F] 4 2705)
Fresh water Survey period | « Observation including dry season, normal season, flood season (271, 7] 2 S=7] 2
flow rate (}—/\ ]—7 ]ZJ-—) L}‘“’T_Oi J:_—q:é)
observations Time of surve « Same as conventional flow observation method. in addition, the water temperature observation
(Bfgs | TICONe | Gaisl trSa f422S Fool AMale 7|20 SRS 2ot 4
#2) EZD | oz ey
8 7t o] Sl whE 1HA R 2UskA vl e 9 sk, A EA ol mAlE FFe
SHHKEL 2002). RAFFEE F8 AP 24} % - B7tsk7] el s =2 +2 9 A=A
7I1ZY, ZAAZ, TSR, HEAT W), AR 5 T2 NS AEste] 2 s W9l ASAE, A
S-S aoksto] Helstgith(Table 4). S AE 52 A%tk ol AEE AT, A4
(2) FHOS Hatgor FUEE AT A
IO . bR ol A M & 240 oko g 2 3
w4 L el e dymg A g WS eke S ey *1
_ S - _ o oFsl o u|z]= =@ ofdko|x| W 2| 7iHo}
P& ARHoR A% ishy, gyt DTo % IUON P TR T K A
_ o S & O 72 nldslil 2~ S Al =0] 2
5} slle. Ho A1 1l AZdloll glad
BA ANAE 2 QAL 3k 5. crokat Az © oFsiFeA HeH, a4t 9 A5k 69
_ _ _ _ B _ H E o] ubA| 154 o 72 AEsly] 95 7Lk
A - ol et QS % - Wrhslolop e = oo S HEHSE ASL] Sisiel B/
. _ _ _ ZEA Al Tyl Ho Q =6 ALAIS] AA]S]
A Zﬂ’éoﬂ [q_% kst Ao U]ZI“E‘ FEO. oot =70 ] <] ]'o—r, =B LH o o= o ﬂol ﬂ ]O]'o:]
oF 3
o B ZRAAS el FRAERR, T O
A, B, A 8 AREENE A - Aol (0) r2raet
FFS 9 wAo] o] FojAof g}, £l FHAb QA AERE HEe} o] Bhd A Luljpo] &3 ok
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Table 5. Marine physical mitigation

Contents Note

« The various mitigation plan(etc. cooling tower, detention pond) have been proposed. but It is practically impossible
Summary | to action [EhFeE AN ZFE, AR A] F)50] AIAE| T QAR FAH 0 2 A o] Gl ke Ae

L) Sl AR ]
« Submerged drain on the most effective mitigation plan (7} E1}24] 0] 11 &1 A1 ] 0] | 7rloto] =2ulj4=9])
« Setting test item for various reduction and prediction, predict the impact, reduction before and after the introduction
(Thgret Azhgetol tigt A dehe skl Azt =l A - Sof thiet S oS - B7h

« Setting test item for location, depth and release method for a discharge outlet. if it extends as much as possible to
Test item c}rain the water tf)ward the ocean (2-H}] -’_,\—Q/,‘_P ‘@ A= Zﬂ{tﬁ}?ﬁ | ¢J5to] v = E 5 Ook%‘gi 25t A%
ot | sfol 23 vj4s ko] 39 YRSk hETol il 9171, 4 W RS 0 Ageto 2 %)

(A

Water drainage has to be reviewed at least 15~20m depth (== A] o= 2] A8F =41 15~20 mo| Ao w4k
=2 7 &) - The selection of the lowest point of impact considering the results of such surrounding ecosystem (5=
W A A 50 ZTE esto] JgFo] 71 A2 XA A7) - Review at least three setting and best selection
of location, depth (2] 37 =12 9510l 2 H2] 9|2|2} 4 474

« Considering to use LNG production base in water (LNG 2§47 2] WZt-& 0] &3l 2 5H= ok AE)

H]asto] A3 A Al)

« Results presented by comparing the before and after reduction in each test item (Z} A3 otof| gt A7 A1} 55

« Including the seasonal cumulative impacts, estimates range up to spread through experiments in three seasons later
(Ao RS S AR A gL 3k, Hrh b 9] AY)

[ = = =}
ri::titgon « It presents the spatial distribution of excess temperature until at least 1 C in each water level, seasonal (Z} =5,
Gy | A e SRR S M T A)
= « Prevalence excess temperature distribution is presented to the minimum unit (1%) in each water level, seasonal (Z
Tl SUE B 2 AEER 7 5o thsto] Had1(1%)714] A|AT)
« [t presents a cross-section distribution chart temperature distribution with respect to the flood tide, ebb tide, high tide,
low tide (& SRS 2F 2A| /AL /A )0 thsto] AA])

& Y= Fasel] St Woke = ohefet A © dRE] ot} s 22 29 A3
RIS, AFA F)E0] AAIEIL QAT dA ZAA7E S8R o= = (barotropic currents)
Moz Aol i Hbe Ao g Adojt o Pk B8] 8 o]27] tR] SEulde] A
9% Tl P BREo| AAKe Aziete]  AAT} I goioh sAT Tubt 8 doms
7|20 F2H|LE sz Aslsls Aol A FFE Heshd o e 7P aEE ]l ekl
(Table 5) 7] giizolet, of wfoli= WEEA] 4 4 15~20m

Sl 2wl e A7k Ao A aTbA ool A S-S AAIstofoF it aupAlolr)
oA F7FA QL wrAl o] F7HE 7] wizo ul-g 9) BOKE - AE A AsFH7} Flo|Tal
slo] QlAto| A= 714 6-2]3} Hioto] 7 =2 H - - S
HAGEAE T RAT STV WA AT za s gz nnawwnie 23 24
B o] "Fz] A 5 o =
el WA S A APYLER FIHE o) woryo) dotgof glol, £ Aol o]2
HEEA Q= AAoleh, 1%7] ghimel 2 ARl A EoJ5l A8 AAHIlo 2 2045t Ffo]Tale]

- =] = =) o = =] =

e vl At YRS FHE AT o gusioe RAARACE - ABEYAE, ol
7] Sfah ot 2 53ulE DU ST FF w mxo]), AL AR/ 25 D AN
7k Ao HEEE e FACE B 2 gz 9 §23) SYAHA(0lR) U BaT)
F5H42 1A HATEe &2 AR AAIsh= A} SOk Ee| i3t ZAFS Bag sh, Banow
B7hA7E AR vt A Aeksto] REEA] -l 3o e ARl uhgt 27} ZARRME o BE
T A HEE Sk |E dARith 4t A ARsHAY B FFE7H A= wet F7HA L
sete] £ 2RE0] Wef Aol S A Hof|A 2 2AF 7Fs s 2AR Sl AR S Ao
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sldetgol YFS vH AR ofEE IS 2 2l H AP Q1S arefste] vt 9 1R
ek, Aol 2l FAPH Q1S dLefsto] AYst 1km o= 32 H oM, 1~5km 424 o) 23] ’6‘}
ofof glth, 2ARS] AJZHY W= aljokelg o A of AASHEE gttt 2,000MWH o) 2uli4= X
BISHE Z0] TS = Qw44 H 2ANE 93 i S5 Lefato] w4 28 123, Tkmol W]
O 8 o] gAY 5, ot H B9 EA 5 SZW o[, 1~5km 42301, 5~10km 447 ©]
= st F7F 24 4 A, g 2geto] AAstes gt

ZAPGHE 2ARGE| wheh 1 BEA ] 4= Y 27 AMEE 9 2 FE 1,000MWES 24
AAZF =L, ARIEA, S 2 el EAS 1L 3MA A 1,000~2,000MWE-& &4 47] A A,
glsto] A AAgTh AP AR | w) 2,000MW & o] 24 570 AA& AAskelct
2t 11 S = E QA7 R, AFGEA, d a3 7F AN FEIkS AR, T, SRR TR
o 9 gl 5% vejote] AHs A 3 ato] ZARSEAL, A - @elioke A A, &, St 8t
P A W 9 ol whet 2AMIHSE 11 ol sl 22t 2AbeLES gt
ote, oo £ ejste] AHE F7HH 0 R A 4714 xotdf o] A9 & Follta) deehe
& it} 2AMA 4= R4 E A= 1,000MW Ao g2 sha Mafore djd o) A F % EAS 11
+ olgt= 7~107) AL, 1,000~2,000MWH - 0}01 ZAARE AAgIE AR 24 A A
10~137] AHS, 2,000MWES 137 A oL - B} LEslo] ZARSHES it
AAete Ag Aaska, A71E zat AXsE W“EMIL LOOOMWH & 24 27§ A,
] 79 1,000MW+ ©J3h= 7~107 A&, 1,000 1,000~2,000MWH-& 2|4 371l 44, 2,000MWH ©]
~2,000MWH-2 10~157) A<, 2,000MWE-& AL 22 47) Xg}@& AstaL s HEAS aefste]
157] B3 oS Agstes AL Asitt F7H A RS AHetes St

TFAA =AY 2] w2 = Akl whE 2uj ZAM Q)= A 9] Al o R s ek ol o
4 A S1E arefsto] Harks ukaskeitt, g2 vd AR s Fde 2ot A
2%, 1,000MW ofsh= 2ull4= a9 E 1 of 2ulj4= APH SIS e ste] APgstofof gt
2sto] w9 123, 1km o] 37 o4& AR AI7HA] WSl aljokEhy o) AlEE BiskE SR
EZgsto] AAFER 3k, 1,000~2,000MWH -2 3] Tpotdl 4= QI g A4 H 2ANE YA R §hE|,

Table 6. Field survey methodology of marine rganisms

Item ‘ Contents

Method

Phytoplankton
HE2228)

» Depths less than 10m: surface, bottom layer quantitative survey sample (54
10m o Uf: 3£ - A5 A& FFEAD

* Depth of more than 10m: surface, middle, bottom layer quantitative
survey sample (5241 10m oA}

T - As AmWH AFEAD

Zooplankton
(EEZPaE)
Phytoplankton community

* Net structure area 45~50cm, network 300um collection of slope (g
45~50cm, Y- 300pum Y| Eo]-8-

» Net length to produce a minimum of 3 times or more net structure (Net Z 0] &
W] 22 34} o0 2 A2}

AAR)

(-3 e AD

Fish egg & larva
(ofzh gl o)

+ 5m water depth standards used fish egg & larva net ({2} 2] o] U] E 0]-8-5}]
54 5m71%)

+ Horizontal collection at surface layer at least 10 minutes(Seine time) (%4 A]
7222 102 S0 A =HAR)

« Collection of slope considering of water depth in Coastal Area below surface
(#Z olst 52 2k 241 3

+ Net length to produce a minimum of 3 times or more net structure (Net 2|5

Y0 2|2 30 o] A0 2 A2}

& 412wl A
=
=
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Table 6. Continued

Item Contents Method
« On foot at low tide (7+3 A] E.3) o]0 7] %)
* Quantitative survey used quadrant 50x50cm*(The collection of repeated two
Sea algae times) [50x50cm22] B} &=L o]-8 A eF2AH23] vHE 2 )]
QESD) « Cover degree of major dominant species survey through photographing (A}%1
Soft substrate 9L 5 Fa $HTY v E 24)
Intertidal soft « Quantitative survey (7444 A} B3 A A])
bottom . « On foot at low tide (7F3 A] 23} o]%0] 7] %)
benthos Ascidian . .
(@472 e * Quantitative survey used quadrant 20x20cm*(The collection of repeated two
ENe T ] times) [2020emee] 9 ol g AEARe] 9 AR
AHA5E) « Quantitative survey used Can or Box corer (Can %= Box corer ©]-8 A A})
+ Ground surface 0.1m2 The collection of repeated three times (7 A] FH %] 0]
macrozoobenthos 0.1m2el Ao 3§:] H].E_iH ;(1)
(RAAEE) | O ARSI MR | .
» Ground surface 0.2m2: The collection of repeated two times (3 ] 3£ H %] 0]
Benthic 0.2m*¢ 7-9- 23] W)
ecosystem | Subtidal soft « Survey used van Veen or Smith-Mcintyre grab on board ship (A1t 1)l A1
(AA A bottom van Veen .+ Smith-Mcintyre grab ©]-& 2 %)
benthos « Ground surface 0.1m2 The collection of repeated three times (7 A] FH %] 0]
(@471 0.1m%) 9 32 WB A7)
Z5}) « Ground surface 0.2m2: The collection of repeated two times (5 A] 3 H %] o]
A A A=) 0.2m*% 7 23] HHEAA)
« On foot at low tide (7F% A] H3 o]0 7] %)
Hard substrate | Sea algae & « Quantitative survey used quadrant 50x50cm?(The collection of repeated two
Intertidal hard | macrozoobenthos | times) [S0<S0cm?] 8 o] & AeZEAH23] 1 A7)
bottom (GESTEL « Cover degree of major dominant species survey through photographing (A}l
organisms EH f503 74 }‘1 %‘%) %ch ’% %@l’ +8 ‘(l)‘xd %—CL] r”] = ‘7.1\“78])
(AA71A « Quantitative survey (g4 ZAF 8l AA])
}—%"ﬂ, Acidian |+ On footatlow tide (71 A] 58 o] o] 7] %)
AX=) e « Quantitative survey used quadrant 10x10cm*(The collection of repeated two
(3=
- times) [10x10cm22] ¥} o]-§- A eF2AH23] HHE 3 2))]
« Diving SCUBA, quantitative survey used quadrant 50x50cm?(The collection
Hard substrate | Sea algae & of repeated two times) [SCUBA #40]] 71 %, 50x50cm22] W&l = o] A&
Subtidal hard | macrozoobenthos |  FAK23] HHE- %))
Benthic bottom. (GRS « Cover degree of major dominant species survey through photographing (A}%1
ecosystem organisms A A =) #9 e T 2HTY I ‘—T‘;g)
A A | (A7 « Quantitative survey (7444 A} B3 A A])
st s « Diving SCUBA, quantitative survey used quadrant 10x10cm?(The collection
A RYE) Ascidian . - _
o= 22 of repeated two times) [SCUBA &40 7] %, 10x10cm22] H-¢] 7L 0]-& %

A2 s A7)

Nekton ecosystem « Phrase installed 48 hours for research. after it is collected (H = A 0L

(fr A=A 48A)7F 2] B 227))
dAdel B5, e R Aol 84 5 nejst = isje] A4sl, oo B A A u
of 27 243 % gk, 2 37} A olRg ARsAY ARl ot
FfoFs - AR AP AAF R AHE 2 ot H7RHE 02 FAF A, & AR RSt oS
AR EHOR S, BAEY TR LA UNE sl guelE Wl Wl A F ol A
LF3HA 53t 2ri(Table 6) sk AL 22 vlwakn, gl dEHE 2
(2) YEpos TL G| it BARAES AAR,
I P2 B4 FHoR A A, £ A AN O QIgh R AR A, A A A (A
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