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Suggest on Standardization of Ecological Survey Methods
in the Korean Watershed

Jae-Hac Lee

Marine Living Resources Research Division, Korea Ocean Research and
Development Institute, Seoul 426-744, Korea

Abstract - Ecological methods were reviewed through reports such as environmental
impact assessment and damage effect of fishery in the Korean watershed. Survey items
in marine ecological field were included: phytoplankton, zooplankton, benthic animal,
algae, adult fish, egg and juvenile of fish. A standardization of survey method in the
field of community ecology was suggested to consider the convenience, frequency in
use of device, accuracy of data collected from that. It is necessary that spatial data
should be sufficiently acquired for statistical analysis of biodiversity and spatial
comparison. Quantitative sampling method must be inevitably adopted based nature of
biota and geographical type of the survey area. The same sampling method can make
the data compared spatially but can’t be applicable in all area. Standardizing survey
method should be by no means under certain restriction of study and would become
different according to survey environments. The first thing is minutely understanding
about ecological character of biota inhabiting in certain area, and then determining
survey method.
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Table 1. Sea water quality standards in the Korean coastal area

e wsdgws AT seusn  agmes  gdrEgr 3As 34
e Rl el = -1 -1 -1 1
° (pH] [COD] (mg L) [DO] (mg L™Y) (MPN/100ml) (mg L™ (mgL™) (ml L™
1 7.8~8.3 1 o3} 7.5 o} A 1000 o}s} 0.01 o]3} 0.3 o}t 0.03 o}3}
I 6.5~8.5 2 o3} 5 o] Ak 1000 o] 3} 0.01 o)} 0.6 o)} 0.05 )3}
111 6.5~8.5 3 o)A 2 o] A - - 1.0 o] 0.09 o]}
Table 2, Investigation lists and periods for the Sea water qu.ality survey
= 2 3 A} 3 = Z AF Al 7]
A | guerean 42 9%, pH, DO, COD, T-N(NO,-N, NO,-N, NH,-N), T-P (PO,-P), 2,5,8,119
s #¥, 88, ¥, dAEes
njaFE4-(8) Cu(F2]), Pb(d), Zn (o}d), Cd (F}=¥§), Cr®* (67}28), 24-&, As (¥]4), CN (X gh) 2,84
&2 PCBs (2 22 24 o|e] =v]s)d), TBT ($7] 24:3+8-8) 29
T A9 EA Q) TR
3 duig® (1) | F22d-o 2,5,8,114
¥ njgk34(7) Cu(F2)), Pb (i), Zn (o}4d), Cd FI=8), Cré* (67}78), 42, As(H]D) 2~54
g 244 PCBs (Z¢] 22 2]y oje) =0)sd), TET (4] 353142), 971924, 2~59
E | 47298 4) | PAHs (th3h}aEelslsly)
3 o8l (4) A=, 73dztek, 33g, COD 344973 24
g o] 34 (7) Cu(F2]), Pb(d), Zn (¢}4d), Cd (Ft=H), Cr6+ (67}=2-8), 42, As(H|4) 24
= A &4 PCBs (Z=| 2] ole]=n|#d), TBT (71343138, §71944, 24
' AedE . 2 (4) | PAHs (B}3harSelsls4)

%1) saws—f 39 9 2& AXYBE o) g3l 24}
2) A Faet Mue Qs A3} A7lel ozt A
3) A= : FohFRAZAY A2 (FHAE 1999)
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slgem 2 9 AREFopd wE LY 48 A=
2HH oz AMEE foj2 FEING F Aoz
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432 ARl wid 2,5, 8, 119l A=A 3t )
o} (Table 4). wjehA] QA ) &3l N EZHIE,
TEEHIE 9 % - XAl ASE & AIE
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Table 3. Survey subjects related with Marine environ-
mental impact assessment (the Ministry of En-
vironment 1971)
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Table 4. Survey boundaries and periods for Marine env-
ironmental impact assessment in the Korean
coastal area (the Ministry of Environment 1971)
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#He sl NAE e 3k, Apshe el ot
2} 34l (Nansen), 1] A~F (Niskin)e]t} HFE (van Dorn)
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Fig. 1. van Dorn sampler.

3 - Adstolof Dok AmA 2 FAPEE H5A 5
10 ml B2 FHE20lel} FReps e 74
% F U 2V 95 nd Aes APLNA
8lZ& pore size 0.2 um, A7 25 mm<¢) black polycarbo-
nate membrane filter24] «Fsin] 7 F A=) o
FH AgE FFEnAFE o] g3l A$3 (Sournia
1978; A 2003).

w3 Aakq B9} g7FX| 2 chlorophyll 0 & A EE
FTEY AEFE et 3149 biomark2A] o) &
gl Al-ZatmEe B AygHozn AU E
g} Chlorophyll o 2 #4371 A3 A& 37 ofw
& AelE RReh} AR Feay $717 A Gk

A5E At BE wastelo} sul, ARHE
b whe 7ol AT ATY ARE ART A
pore sizeZ7} 0.75 um¢l GF/F X & A48t} X828
o A)|Zl o} R]E 90% acetonel] 1L, WA A] 244
7t =<t ¥ @38led chlorophyll ¢ & 423t chlorophyll
o} LB S Rl s e AlsE dAReEstA
v}z Syringe filterZ o] 43t} Al85 4] Ee¥
T o] 3,000~ 4,000 rpme A 5~1057F YAl 22 A
& A3, Alge] A wet HA e S A3t
& Fulalc}, 242 Spectrophotometert} Turner model
fluorometer 58] 7|72 o435l o= HPLCo] £
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F24& o7 A8 AAE AES SRR A48,
PR 2335 R Al &g 23 55
HeRdoh MAEE A4 9l FREE mlg AZpR
vehde), 2AkeAe] wek 2] Zel7t 5m ol
d A 224 5~10mEe E232459 H&24E, 10
m ol e AE 33 $2eE vhee] $HU. o
E ARE Hox ARE $AHESE vREd 99 &4
2 % veplloba Aolek. o)Ast dael A2 94 U4
AR 3 el oa et PR A2
28 AR 2l 4 9o

EApIsE 24343 26 g A A9
oF & Zelt)h. ABEFAEL IF Folz U] 2=
Apolgl 2FAIZl w8t xpo] Fom HEFFO Aol
epl 1 gl 53] SElvet Mgt el 23t &
ekl d A|E Bl ol Dok olF AmRAel
AMAEE xe] Do Aeojd dubg oz AR AN
A3 B AT o] A9 zAFS o fFHA F2A F
3hof] e HARAL Al dATIZRS] i€ zAF =
= YAst mgAH YA AJzHE 2l wisiEe] 24

£ el vk st

AEZgaEY HJ7|= 20~200umoE 1 E2{HL:=
QiR e s FEFY BEXFIE FFHE olETh A53}
o dejxl Alg W] FHAES 95} 2.0~20
um9] Z7)= v|4X-F-2E (nanoplankton)elgt b, 20
~200 um® F7|E A R§AE (microplankton) E&=
o R-5-A B (netplankton) o] 2larx gte}. o] F =717 &
AEL AR AL AT AT 5 Ue A7} £
Ed, v AR-RAET o] UL v FE A A
E 779 ofelgel Flulel dRE AFRFAAEE HF
2 8 BAo| o]FeiA 1 3l

2) £k
- ZARA & 4 500ml == 11 4=
- ZAPH S 2ARRAlG] ol Zle] 5m o]l 9 =
34, 5~10mE 2359 AF4E, 10m o]y d:
A5 F%F Foz o] BA.
- s 43 AgH

2. EZYaE

NP

AP A gkl o3 A (quantita-
tive sampling)®} A A & (qualitative sampling) ©. 2. 1}
¥ 5 ok ARAAL 2AEY FEESAES RS
o} gEFe 24 dd +REH, 94D Sl

dHHA 99 2715 Wl =3td FEEHIES] A
ARE € 5 U YuH oz AFFH: e 44
< 7] Hste] AT A AR 7)Y Ao} Fde] §-
FA (flow meter) S F-F3le e A& A}
B 97 S18iA zEstedof & AR AL A
-3, A7) 7 ehg AFEEe] th2og o] & 7eisled
AA71718 AAsL, A - AL WHelrl Qlermg A
AAA e ol AR 7S AAF T, Fol SAAH A=
AL 8 NEARE Ftedof k. @] AAAAL
qEo mruske dgALE AA sl A 1A
A F9) EREE HFY AHA ARE 27 A &
3) =1t} (Omori and Tkeda 1984).

Az HnE HAAME AAEE 2EsEe Ao
7V wigA s o1& S8 ARV Fe =], %
E2o| =7, vy, 4w 52 At dRFHA A
Ao B8] e AR TE FHAES
Z7]ol upe}l epR]R|uE koA dubE]l 544 ¢35l
AAstAt & W= el 200um ¥y} 2H2 Y EE A
A g Aol ot AE b 2> FEA A
o 2714 A ] AES AR & W HEo
30~50umgl & AR £ QU o SEl S
wet 2" 5 AR F2 2xE o3l og.

HA7]e] ZF2ZE Norpac net, Nansen net, Clarke-
Bumpus, Kitahara net$} Bongo net So] 937, &3¢
ol = A A], SEAA, A F o] gle} 2=AMEH
of sh= vhE A 4 du e AR SAAl
23 BRAES YA § F2 AMEET 23
ek vhH-2 AAstAL e Aol Ze 9 o83
et FAAA L S FFAFE AT 24 Al e A
1 10m o} A F2 AAAPPEE 3l $ton
Zolte] Al A geleoz a9l shEd
Qo] 41 Norpac net2} E-37v] E (Bongo net)S o] A&
3k ¢J=t, Norpac net= 7AYo=z Qv L85}
Siger FTEE FA F A% 9 4 e A
o] gle] de] o]&5 1 gJv}h(Fig. 2). Norpac net$} Bongo
net®] W3 2+t 45em@} 60 cmeoln] wES diAls
330ume AT ook EFTE U=T Agotel $E
EYmEe ARse Py )9l Avht B we @
429287197 CPRE o48kd AT S Ao
(A 2003).

ANAE A8 o3} (mesh filtration), YAl E-2] (cen-
trifugal separation), A (settling~ sedimentation), 2}
o] 7} (membrane filtration) 5-& ©]&-3fe] &8 A
k. AgAl A A2 APE A% A5 AAEH BE
<+ 8, 359 A5 $i3led REo] BAF W= 5%

%

A
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Fig. 2. Bongo Net.
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257k 75 Aoz FARFAR ABAt A9
Alge ASHE B 35 e get 2Hse) ¥
A ES] Z¢ 5 330umel =g I ol=r]e] 4E
£ S5 St 2 205 B4 A9H 2N g
NG er ol ED,

2) EF<
- ZAPAN]: 2y & (42 330 um, B 60 cm)
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- ZAPIE: d 43) AEd
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D 2444
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A e F= o]4Hv, /¥4 Standard Net: =3
Aol o] &= )5} (Fig. 3). Bongo Net: %F22] =7)7}
300~500 umel 1 Aghol|Al F2 330 ume F= ARL-EF
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3 578 2717} 22 500ume} 100eme) Ao) o]&
o H2a 2ot g 289 AHdS AR Slele]
B2 =78 2ZA Aztste AME| = SR =276

£ 2HY Ho| glo] AHgHE Auke) =)o) W} =
Qo] AFgstolobd Holct W59 AU 2Aple)
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ARg-sledof & 7o}
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sy AlaAe] wit e whgos sty §d. o] A
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Azshe el AR W vidhe) e AR
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Fig. 3. Standard plankton Net.

F24e W) ol AR AEE TUN 3G
5T H U 2 Al Ex 54 58 v
o AAEEE A 3 ERYE 1000w s
vehdch 24} dlse] ekl sledes FEEY
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% "9ed 79x Qv B3] B sl 2¥EF oo
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Table 5. Fishing gears and their characters
] T = 2
w Al a7 2 mge)7) AR, FRE dEWAle Fte] gtk
| E7F HE ol 2EE A Fol ZEIel obbuvt W, Axulr} S st AR o Poln), 1

Z a3 B | B A vt 23 208, AF 28R, 189 14 o3 del nAAIE, FUAIE(HA), =94
2B ok

ga oy | BV BHLeS FAsd Ae o)Fe, B A 3R @ADe) ool Saju, el Tz g
ST ok 2 R deiael $o) 58 A SR, ANk 2571 A 3ol AAsk gt So) Aok

co e %7 (surrounding net)oJet s 3w, B317] wol| A AW B Br|E 3= o) TE, EE2ES
Tr Ao 2 #7139 (purse seine)e] W E Al Fa) 1o}
bt AgellA] de] 2ol 282 W] FAHE o]gel: BFo| 7|4 T3} w) ko] AT (otter) & AL
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| e olgd go] ubANR Zojst Hhalste] Beg 2AFo 2N ol Frt EAsh= Zel9} okg FAHF 4 gle
oA | W, AR dojN A waA Y e ZAphed ol 8dnt 2ALH olfe FAH =), Ay o At
o HARE Id& 5 ¢l A 7R3 o
5. =5

o} 2Rl dsiMe S5 9% o
Abshedl, AP e 23049 B FYsA st 24}
AL MMz 71, $4 S aEste] AR
ZAL A7l dR-ow F2 sz HEY, 4579
232 o} 2o AR 27 B H7o] 89t
[A| wet Yt 27 I =g FAR

sHz=Fo Aol AR AgAge] 5 v}
A7t Ak AL FR daxt & o Algshe b
Wolnz 7hedt & o] ZaeM ol #HA g 2§
742 E3% Y3 eke Aol Fasict AgAAolat U
T HA Hell e Hxfie Al wiez nE 50
x50cm Z712) W TE AMgste) dXA o= AT
& 274 A2 Ate 2ARYE dEse 3o

A A (line transect) S A3}, w72 296 el Fig. 4. Subtidal marine algae investigation by SCUBA.
3] 7189 (datum)7bA]) 4402 AR5l 28y

d=g 2 2 AEFE JeE ASE Hust 2 Algsld BAIE Ok AL H2RE Yol &
7] A o) A ERon e HRRE) AWAA 2 s gr ALVl 10% FHE=PRo e T
N Aoz 29 WY PEE AF Qs zs) Az gukste] BRI

dafe deel ZgRonne dafel 2k B Fade Widd AW A4S T S8
AR W3 T-E 1,8, 5, 10, 15, 20, 25 mol] A5} TR 2852 Asle Jehdoh 229 A
i, FRE = A F ETded EAse sz e VEHozRE ABEE AR z$HE

72 A% AUWE AR AWT & de 2ANE 259 Twsk AP 290 zee] AS 440
SCUBA® olgste] AW (47 T 1995, Fig. 4. = = ZAsle szfo] 272 sesh Yaze w9
g 497 24% & 9t £ 7P 52 23 uEe dosst Qe 9w o AdwAe ojnjsie, 717t
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2 H 7o B9l Qo] Yure 93 o WHE 7}

Aol B8 AL 639 BFLoR e

45&} g Fds 1o »ﬂoﬂ Ealshe o
= BAe Yehdth $HEE T 5% ol4e) Fo=
w78,

2) &<

- ZAMPY: ¥} 7 (50 X 50 cm)

- FAMIE: A 438 A

- ZARY: 270 7)1 ~ 24 (24) 50em 7HE)
z3}): 4] 5m 74 (SCUBA©]-8)

6. AAEE
1) ZAHY

M55 FAPPHe w8ted4 Holme and Mclntyre
9713} &3 F(1995)e 4 3] AFHe v} Ak
Hoz AMEEL uiglet 72 HTdt 7)o Hatsle]
ARE Az, W 2 Roelg 7" A Aste] A}
T Aol otk o] W) 7 71A& ahubke} AR wEiEE
', hard substrate)¥} Woli} walol A7) ERiEE
"B, soft substrate)¢)€}1. 3},

hitell RAs= AMTELS A2{FE AFeE Wy
I w2 298 (2 AAARD) = S (&
st AR zARY 2 G471 AA e
AAEES R3] Wol} wal Lo Amz Wi v

E AAT F o] &olM FEE IFME gL A
E}

Zatd] A A MAEe $EE AR sk s o
A< 79 A7) $RIE#, grab sampler)o]t}. o] A
719 292 B2 AR BRAA DHE Yo
78 % bl (van Veen) A7), A7 HMAE B8
Aol Y= FE An]a Welefolo] (Smith-Meln-
tyre) AAV17] Fo] Aok $ehtel AarlAE Fu by
AU71E A4 2EL AR how o)A Heln)
T 47HHe] 0.1m% 23} (Fig. 5).

2719) 2o @ QAHD) A $F 3 BA
3717} mm &+ o)Akl o 3 2 A 52 (macrobenthos)-&-
A3t & W= W7 can corer 58 ARE-3H
BT X% 50X50cm Z27)& AR 2 - e] ¥
7] wjEel] F2 TAYES YA} can corer:= Y-
HAe] BE 0.025m*e] A7 2A ALEE} T =77}
27wl oF27] g Aol glov} AAH P22
&l A BZF3 o] Qlt

Fig. 5. van Veen grab.

Fig. 6. Can core sampler used on the soft bottom.

ueha 2ALEA ] uiel JEIY) mE PB4l 93
HR718] 2718 23] ARgsHE o] vlEE Ao
o AN ETE Zo) oF 30em7HR] HAHE Loz W)
do] ZFEL A 9o} (Fig. 6).

=R (dredge)2te 7| FE ol&3l= W= U
(Fig. 7). A%} 2] 23 777} 7L Bold} 50 x
100cm =718] HA| o] F& £ o= )
o=t ""9] IEFE YubHo® cm F7) ot} JF o
o] 52 Atz et 4k, A8l A= giot w9 3
Aol WH2|aL of 2082 vi=hg T I Aae) Ale %
S AT 4 o= A4 23S Fon vlme F=
B Ale E 5ES AR o 2ot
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Fig. 7. Dredge.

Z1 4 %-& (macrobenthos)-& AT -4 AHI =A
5 Al fol Hobd S waH e 4R
AA W7 et o) ARg3he A9 HEe
mmol 22 tj3 x| A ZE (macrobenthos)el] 3t} &
€+ 18 Azd Jke Ak SR EL wAWkT #2
qAe] =g FET FA Hd o[E widE$FY £

28 el g3 ZaBAE Yo AX] oA & F Al
Az AL AFAA BEE THE =R
AHdelmz Fxu dAlow FIR 10% =241
Abgsfol gt AR SALH W dlofl o}
T FE AR 2l FEe) Al Al 5
T sl IS Zehliof stma Ajzte] @Wel Ha
& 2ot

AR AL T2 FH3N, BHeE 2€E S
2 Aste velin

A4S =299 A4 e TEHesRE A
529 A=A 29 50cm H2 PE AAU=e
AAFE 273w AZAAY 28 AMFES A
AAH 1,3, 5, 10, 15, 20, 25 mo)] 2A)sh= 22 A4
Az} AAFE 27|30 M- z3deA Ay
71(Grab)2 AT ASele gz A& L=
o AAFE =7 ALz} YAFE FFHE= 1
mPef EAse Aoz A o=z viehiin AAE
FA e AR oA BAGG AR F5FFH A
FFoz yepin, 5% AE 2 B2 EE
AAT F FHA3a, AFFL 70~80°CollA] 48411 A

- W
2

i

aff o rlo

2704 71$H ~ 249 (24 50cm 2H4)

Z3}9): 54 5m 744 (SCUBA<|$)

41714 - 27 Can corer (0.025 m?)
239 van Veen grab (0.1 m?)
A5 1mm

- 2Ahl=: o 43] AEE

o}
S FA e Fof ZARIE-S s F3 Y 1 Ee| =
e ABEHIE, FEEFAE, AMAE, oz ¢ A
Ao}, RHAME, sjate] U EZHAYE RBobg Yub¥ e
2 ARHE fo]E AP AxA s AEET
E, FEEHIE, AXEE, A&7 ot @ XA, of
F2 FEslech skl ERoke] 7 g5 mEsid =
AP $isiA ARE7) 719 HEjA, Al 13 3
25+ A8 AYA 55 a8 AR EL 3
oFA el ot leiM ZAAeRErY] A Ao =
Aste AEtFYESHe] S8 AsE AT £ o}
Yz 949 vizd 5 Qe =ealnza] FeFejxe}
& Zolcth aehvt ZAMPE-S MAAES AT =AM
o] R3 5o EA wet g 4 otk zA A6
ol SYubE e Ahgsled S o YAEE AsEe A
38 5 x AZe] e vhd AMgs s 7))
24 A F 9 AES AS Aejrh £ o] 2= 3}
o] Agegle] HojMe HE Zloln TF A
et = WEd Aeloh gz zARIIAEE # 9
A A MAERe BB HE SRS A3 BAM3
F A AA s Aol Fo g Aol

#AY 2

o) TES sepsabiel oldd IszA EENE
A 9% AP, FFANFATAY F12A A
o SYVIE AT AP 5 FHH F)
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-
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