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Abstract  This review summarizes the history of freshwater zooplankton research in Korean Society of
Limnology and necessary future topics that are remain poorly investigated in South Korea based on main
research topics of published articles focusing on lakes, reservoirs, rivers and wetland ecosystems. In Korea, a
total 450 freshwater zooplankton species have been reported (85 species of cladocera, ca. 230 species of rotifera
since 1939, and 138 species of copepoda), and they cover 10% of total zooplankton species list. In the present
paper, we provide recent species list of zooplankton found in Korea and their taxonomic keys. Over periods of
45 years, there are 25 published papers for zooplankton biota in lentic ecosystems in Korean Journal of Ecology
and Environment (KJEE). The ecology of zooplankton communities in rivers has focused on the mechanisms
involved in regulating their abundance, diversity and spatio-temporal patterns of genus Bosmina and rotifers
(genus Brachionus and Keratella) that are most frequently found from Korea. On the other hand, the studies
on zooplankton in wetland has focused on Alona, Chydorus and Ceriodaphnia with special emphasis on their
relationships with aquatic macrophytes. Even though studies on the freshwater ecosystem in Korea have a long
history, a few of studies on zooplankton biota were conducted at rice paddy, Dumbeong and wetlands. During
the last two decades, experimental advances in freshwater zooplankton ecology and understanding of structure
and function of this biota were made from a series of articles mainly in journal of KJEE. For future studies,
quantitative, experimental and interdisciplinary approaches would be key words to understand zooplankton
ecology and their roles in aquatic ecosystems under changing environments, and we have suggested necessary
zooplankton research fields and future directions.
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2P0 AY AN 43}, FEBO2H AF
= 1AA Ho|t(grazing food web)I A EEZF T E0]
MEZ EZ &3t £57]% (DOM; dissolved organic
matter) & Fohe AldS 7|RECE St t|AE Yol
(microbial food web)¥} & + F7o| S5 HEZE F3t
th(Azam et al., 1983; Tranvik, 1992). AEZF I E 9
3 2AFE oA (Fa)e= T4 A A Tt o~ %
7 2 oz Wssht BRHOE o 1397 $E47]
2 Fo2 veune 0)uE oge SaHA A4 o
Uz 550 SlojA S8t & AX|e} (Watanabe,
1980; Baines and Pace, 1991) H| Ay E Ho|pe] 29l
EER7IEE Aol S48 Fo dAER71E (POM;
particulate organic matter)e] J&A-Z 7R A Hol H|ZA
E FEHAY BEEC] AT 5 e FHT7E HH,
Al 58 AEETIEZA Tget 2719 Holds &&
St FEEYAE A 93 1HA Holgoer F¢
H o} (Burns, 1968; Rothhaupt, 1990; Carrick et al., 1991;
Carpenter and Kitchell, 1993). 9t ofz} FE22H3E
of AT WASHE ABEFAEY Helo} ol So)
WAz §718e Aol Ao AgEel nuE
wolg AAE BASAZIZIE Gk Z, AAAAALS] 9
8 T ouAE YRR FESYIES Bo) 2 2
uRol A AREGD & 4 ook ol olFE Ea &
A g B AATE QAR QRAuIR
FEEYIE Yadgol /uutin T < sledl 5
ZPgEO XA WU A,
s Aol 298 4 988
FEEYIEL Soo] HT BN
 po2 ket ANAGIA S $HAR, = U g
HE 5o Wake ehjol 248 $42 dd A1 %)
B2 TP Eo]A gt} (Christoferson et al., 1993; Jeppesen
etal.,1999). FEEFIAELE A Al7] ¢ B0l 2 4
NA Fo +AS Frkshe Fo% BEARE H7tH
o] $kom (Sousa et al., 2008), A& E F8 FEEHIE
+39 27] T @4 BF Y ¢ HHE #EsE dH A

el

=9

oot Qo
sl 4143 o33}

Il‘

of chopet RS AT FRUNE GEHE Ao
&2 A 9t} (Gannon and Stemberger, 1978; Pejler, 1983;
Jeppesen et al., 2011). 3 EZHIEL] AA|FL G437
o) AT} WY ABAE 71Ao] dershe Aol
L SUEEE3R), 427, 28 2787}, 09 B4
AL Ty 2zkR7} WM LS Ao A 9
ok (McNaught, 1975; Blancher 11, 1984; Pace, 1986). | &
Moz ganAe 9% AUE Tt 4 it FEE
FE ARF 2o BY @77} 295o] Yk oA,
A9 243 20 B AVA 5 FEEYAE)
SEA W F2 €98 0 )5 B a7 A4He
2 WYEo] Fou], 2000dT] o] FHE FHB AT (S
g}, Limnology) Q19| 583 & o2
Ty SEEFIEY A= T
ok g7 AZEQTE 1960d ) T S EZHIE 13
4 Foll gt A+ 25 2708 o] F oF 30%
& FAHAE HEeE FHS dFFAl dE g2
AT s Exe| ok SAAEA A vk ohgstket
AF71&9] o wet 20008t o] SR E= 7= A
gt S&-EoFe] A7} o] FojA AL QI
1‘5]_-_/]\_ ol XE]_/\ 0]—7(4.‘;__'_]_%]‘_/]\_E 01%6]— EHO]U}- LH =
e =y EHKP AEA AL, A EdS o]§
= 7 Baxet sl A
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AL A7 BaE ARE Bl F
YA HA FBES FYstn, ofo] Yt
g ANSIT. 3 G5 84 Yo @
FEEYIE A7 552 78 ANH (3L H &
A) R Aol w2 AT ol WEt AT T 455
2] (1968~2007), 3t sf—s}ﬂi 313 2] (2008~2012) 12|
B et B 013~ @A)l ANY A7ENE Erj2
AN, o1 B3 FF T SHAY T2 7%
MBS ATHE o o FAF 12ARE AT B
Aol BBl W2 A T2} 715 sl o]
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AolA Agoz i 9 Ao Aoz AR (Sato,
1939). 1 &, @A f AejA =AMt EFAE A2
4 AFE AFtez FetAle Buk ofye B, e,
UEZ, WFAL 59 B S Z3E k= Ao 2
A AP A= T FTEETIE 257 979 =
A o] itk (Sato, 1941; Ueno, 1941; Yamamoto, 1941a,
b, 1953). A AlAo] sl SEEZGAEL 72 620
Z,85F 19485, 87057 2814F0F £ 5382%0|H
(Boxshall and Defaye, 2008; Forro et al., 2008; Segers,
2008), A2 459l AT ATl G2 o 60009] % o]

Ao] HAST e Aoz FAHG. T B g
TEeSHIEL AZLF 85%F (Jeong et al., 2014), 55+

2300] (U] E 28), Q7% 138% (Chang, 2009)2 2
oF 4500] % ol4fe] she} HOm (Table 1), A AlA 2
$9 o 10%7} Fe] LEST Y Aoz BHH
A, BEA ST Lxo met 44 L thbg g 7K
L PERA FUT SEEFAEC 27995
A 2o B FEEUAEY £ NS 23
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1. X|Zt& (Cladocera)

Az AFE 1980~90d ol F8 WESS (Alona,
Bosmina, Daphnia, Leydigia, Moina) 9AFY 2.2 A2 9|
258 37 B = (Kim, 1988; Yoon and Kim,
1992, 1993, 1995, 1997; Yoon et al., 1996). £3] 1990t}
By (479 EF A4S Folotel] =3td &3
& Holt BRze SEAYY pI0) 282 ¥E AL
2 AEtFEY g4 7S wole 2T AVI7L H
Aok BETF L HAY 7HA7F F74E AhelA HE:
BE 2000 ol BRI RO tiRt £73 A7 A
B WA HUL, AR EFAAY HH AR
At FA = AEA7F Y AT (Yoon, 2010). A2t
T AEA S s BAlol AT AR &7 &
T Fa4o] BASHA | 7HA = A e Forrd
et al.(2008)0] BI1gt 245%-0f| B|3|| = FA| 7= 54
FTog w9 AL 9] Fo| AAst= ALR ASFHH.
o]% 24l ERA A wet =AA A T ST A4 A9
S8 74, HuE A4R o o5 9w o
€ 8% F9 5ol i APl 27U (Jeong,
2014), 20109 o]F =AA|HS ZRF G A9 o
Ao AT 9 7| EF Y2 A% ERE A &
5] AP o] 5 3 205 v|7|E AZA{RIF Hu
Hlom, 3= A2 AETGE 7MY FeAs
AjEelsH] ® 23t =2Fo| T ittt (Kotov ef al., 2012).

BN

2N

YN -

Table 1. Total number of species of major zooplankton community
in the world and Korea.

Taxa World Korea
Rotifera 1,948 230
Cladocera 620 85
Copepoda 2,814 138
Total number of species 5,382 453

*modified from Boxshall and Defaye (2008); Forro et al. (2008); Seger
(2008); Jeong (2017) unpublished data.

A= B SR A FotrAor AF Hiyocryptus yooni,
AFZ A G| A &% Chydoridae®} Pleuroxus jejuensis?}
AFo 2 HIE7|E 3% TH(Jeong et al., 2012, 2013). ©]

£ %0 29 BRZS $¥OIH AT glon), =4
o B4 s 2 v o A7 A Ao] me B
a7t oA

I QltkJeong et al., 2013). F+ = G4
ZH At AAS B ¥ o, Jeong er al. (2014)&
ol 8459 A7 ERAAZE AEEUT ol ZF2 4

2 A AETSFLY A4 7 E 5
FaA = AZI7E HAE B ookl =] g F %]
7b 7 A= AETEE e 7HAE A4S € Sasth A
2 3151t} Jeong et al., 2015).

2. &% (Rotifera)

2350 UE ATE A4 2 224% 2U%E 99
19909 e) FHl7R] A&Aoz AFHAT 1960~704
= A S4Y A7 A H 1AL (Cho, 1965, 1979;
Kang, 1969; Cho and Mizuno, 1977), 1980 tfoll&= &%
=2+ ExE 40 =2 3t 31 (Turner, 1986) 2 10049
Z oY ¥5F FEEL EFAA (Song, 1989; Song
and Kim, 1989)7} F2|=HA 73t A5 HHo] & d
Selo] H3iTt. 19909 Tols A4 AF ol 445
L 494 F0 /1490 ANSHE 7154 B ol
2(Song and Kim, 1992), 0] 7]t} W 5 Sl A4 He]
A Arotzle 84 EJ3 (9 Digonont) ¥ Monogononto]|
(¢]l: Lecanidae, Colurellidae, Notommatidae, Brachionidae)
o|27|7HA] et FE9] FHe 2RAFEI}L AAF LR
A2 = A} (Chung et al., 1990, 1991, 1992a, b, ¢; Kim et
al., 1991; Eui et al., 1992; Song and Kim, 1992, 1996a, b).
Kim et al.(1993)°]] 93} 137F0°] FHALHHA SF7 &7
s Ao 3A 7199t (Song and Kim, 1996a, b). ©]<}
Zo] 1990dd) g BEF3 AFAHESE 20417] olF
AAZA] B A 2] 40% ol el =™, =
T F 27 715 F MY g2 At BuE AT=

i
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B7HeTh 200099 ©] %, A79] ¥4 Bdelloids9] A+
Z o]o]F 2, Song (2014, 2015), Song and Kim (2000),
Song and Min (2015)°] &J8f 200] F o]49] 41F & n
715%0] RuHL 259 A AAY R1d &5F
(Rotifera)®] F4= tigF 2,000% oAt 2 dZEn, 1
% Monogonont= ¢F 1,5009] %, Bdelloids= ¢F 5804 &
o] X E I Ut} (Segers, 2007, 2008). =X F L
met $FFE Tas Tste FEF 13009 F o4
o] AlAlsh= WHA gh=9] A9, 2309 T &5F7F 2L
a1 @It} (Segers, 2008).

3. 2ZtF (Copepoda)

1960 S5t 7, A4A], = 5 ohget S04 a7t
FE AR 3 A37F AP = I (Hong et al., 1969;
Cho and Mizuno, 1977), 1980t S4ko] o]28] = 141
N A" sk BEFT 2559 F523 A4 F=2
7t FE) =l 5 & BF A7 218 = 91th(Chang and
Kim, 1986; Kim and Chang, 1989; Soo and Young, 1989).
1990 o] g+=AF AlFo] 1% & (Kim and Chang,
1991), 20008} & FEEFAE &F A7l 71534
Ql A3E 7FA %tk (Lee et al., 2007; Lee and Chang 2007;
Chang and Yoon, 2008). |4 200 |zt Wojigt oFo] E7
A AES Y T8 ARE B3 AN=HeE A
T4 5 2™ (Chang and Min, 2005; Chang, 2009, 2012,
2013, 2014) ok, @A71A] Flo] ERid @4 247
= & 56% 138F 2.2 3215 Ith(Chang, 2009).

[e]

o
A= A e BESHE
& Wrlelvlol Aget 728 A7 Yot o
$EEYAES U0 @ A4 I TAY 2 42T
4 4Eaea o2 A% ARERY AR £E 2 A
A AT 22 712 Ay At 7Py Sds] 3 E o
T} (Carpenter et al., 1985). ZAAH A= QI TES
FAES HZSt] 2FFEETIE 9 Al T ohSRE
54 AEo] A-L 4o et & £ WIE vE
e B EZ3ch(Pinel-Alloul ef al., 1988; Weider and Stich,
1992). 34 A4 o|F TEETFIEC] Y= 7
83 R YA A & Ho|g 7o) AdZE &+

= Y4 SEEYI=E AT S

43

o

Rom, olQoe FEEFTIAEC] A W dAE a4
o2 AASHY EYEE IA F7HAITI= S Frgt
Aeetd oA e AT Yt A7t XY
T SR AT SHolA W BEES Y 9
= G279 o1 2 AL 9t HERY 28 7HeA
st AL 5) (Pace, 1984; Carpenter et al., 1985; Talling,
2003). & AoA= =t 54513 SR o AAE =
WY F8 349 FEZIHIEN HHE A+ =ES vg
02 sagHANA NEEFIE TAA S T
HAEFEY o] FY AR FEEFIEY T A4S
Zh-gof #Et AES AHEL FYY AT S¢S B4
8Lz} gk,

N} 2 AAE 207 AT BEA
2359 A9 ARnRS 2R Aol e W
H 8l 2o 7t&ohelE 7HR T (Shiel and Ganf, 1987;
Melone, 1998). 23U LX 2 7Z}=2 (Cyclops, Epischura,
Macrocyclops, Mesocyclops %), A 25 (Leptodora) 18|11

235 £ sEEgass 44

S5 5 (Asplanchna) Z <=
= ZAA Fo] £A317|= 3tk (Pichlovaand and Brandl,
2003; Yin and Niu, 2008). 0|52 %9 5 ut52E 9o
o] 59, 33t A5 AAR & ¥4, 45, 283 59l
AAlsHe d9o] Tt ofue} HolgE g x| A
31l Feje] ojwS WA F ok (Kerfoot, 1978; Michels
and Schnack-Schiel, 2005), AA] tJFEEo] AL &4 L4
4 F Ete f7IEY9AE AAlshe AT UEY
= AR ¥R QIth(Téth and Zénkai, 1985; Chang et
al.,2010; Oganjan et al., 2013).

FESYAEY 72 AL 24T 23 §
A 283 )R Sol don 2FRY A% F2 571 o
7o Af Aol &St Ho|&FS Tt (Sgrnes and
Aksnes, 2004). £3], T A A AF LT Al7190
oz YAst= o7 Aoz FEEFIE +HY
AEE AAAE T8 90 R & AYYS PART
(Qin and Culver, 1995; Romare et al., 1999). o] w2} 5
2E9aES 249 ABE A2 A9 o B
S XA AT o3t BE FFREAR}; Hrol= EZAR}
A 7143%t sFeERQl 7Fo]| 25 (kairomones)= W72 9]
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FolA M, EZ 8% Yoz gt oA 45 Has)st
7] fl3l 7ho| 228 EA stef ARt BES-& Kol A= W
o] (inducible defenses)®] E4& 7}2It} (Lass and Spaak,
2003).

FEETAEC UBU Woje Woly a7z 4
= At f3ol wet i EHoA M Fho| 229 ZHA|
o} tlEo] 7 ®WEA Yettb= E ol = doll A4
gulg whuels FAsE B9 o] a8 4 Fel 7]
2 ol 4 ojuhiz gL Wk} o EH o)k (Tollrian
and Harvell, 1999). 3494 FEZHIE] YEY &= 3
T Pole FE ALFE FHLE A7 Ao g
o A|ZF ZAZE 93517] Yo Rolle AL o FE &
208 Fdo| MEL HRE SRUSE A5l Ay
A EolES st AF7] 4HolFo] 2 deA 9
T (Loose, 1993). olo] Tz} A%7] SHo|5e] BAL A
23} 8120 wo] BEsl BE WA AR} AgHe
2 AAEE B¢ & gajE Ho| agFo] W AA
HRANAA B FREHA FEE Tt (Johnsen and Jakobsen,
1987). 0|9} &2 F4lo] Wol ZAXT} 79t 2
oFSol FAEA da AF7A Wo| =ddts B

9 A5 AN Q77 SHolFRT B Fot

2 W orfo

2o
4R w5} S202 o|Bse UFY) SRolET T
= pEe 249 488 gaAsl Reggel By
71 3kt (Pijanowska and Kowalczewski, 1997; Burks et
al.,2002). P& o= Aztol| FAH=HE= 7MY & 2
9] 71 E717F ZAR A AL Waliste] EES F7HA
7|= wgko 2 A5ty 3572 Brachionus®}; Keratella
mut oy} A ZFQ Daphniadl A FHYsH HAH
o} (Stemberger, 1988; Spaak and Boersma, 1997; Gilbert,
2001). tfF29] ZAAEO] e 7|o] BEstA WSt
a2 A2l A7 A%t 7HA] Zo] HEle A5&
AR 7P A3 UmA 7|7t Bold = FEHed
(cyclomorphosis)®] E4-& H<Ith(Laforsch and Tollrian,
2004b). o] Het FE Wroj= EZA|RL] Fho| 2 ZEAL ofY
52 20 pAY S 1Y Fo YsiAE SHE
T Q= Aoz IdHA 3k (Hazelwood, 1962; Laforsch
and Tollrian, 2004a; Sakamoto et al., 2007). o] &= 3E
A9l ¥, TFY W=7t w1 Yoyt 174 EHE 59 &
B AEFAL ojult AAY SAHOT FAT A
EAE ¥ FEAA EYE AATY Bt & W3t

]

i

3l
"
N
i
of
%
4>

o)
o

oL XHHy| - HES - LAY -

o2 ALS W F B33t} (Slusarczyc, 1999). 57 A7)
o Hl& & R FE4 Y Age A= =
T, 4RY 47 EQO w2t d=2u 44 AL W
YAES T A7IE $2 F 74 Fo 484 AA=
Agksto] =3t ALY ZA 77} 7Hs A =5 2Es)
= Aoz dHA ot (Larsson, 1991; Spaak et al., 2004;
Machddek et al.,2013). 4 o] 21 ¢} & Ao W&5
£ BUBE RRSAL AZe] A 24 W AT
Fol® AGet 8 2T 2ol x| W R8sk Hairston
and Kearns, 2002). 352335 9] t}Fslt glo] k-2 o]
E9 2718 AUHS o w22 AlS7HE 9] WellA
s, AE A Ql o] A o] §sto] AEI #R 9
ol AA Holakso ovA] EF0 & HElrt TS
= 3ttt (Sakamoto et al., 2015).

B4R AolzEE & 0 TAAAAN 2 2ol
L B AEY 2 o4AH olF 9 BN RazE
2o Fola WAES ugelo] 2 oY B3 Fo| 7
3 & ojkt} (Parejko and Dodson, 1990; Tollrian and Von
Elert, 1994; Von Elert and Loose, 1996). ¢]%2] 7}o|2 &2
© 500Da ol3ke] AEA BAZ A} pH At YA
© At =4 olyjo AdH e g EajjEo atE 4
At S feiAe & 2 Yol B5Fom A
3715 7FA oF 3= A2 2 ¥re Fth(Tollrian and Harvell,
1999). ol A A oA AT 2Eof| Tojstn HHY
o FARELE Xl Egudotylo] Fho|2&olgt= W
#7F Q71 stgley Egudotdle g7l sloj2E
o] EAT €2 o7k e HgErtE HAE =S
23S A9 AZ4RF7E Bo] v YEhA| = Ao
2 3l EQith(Boriss et al., 1999; Pohnert and Von Elert,
2000). o] FAAE Al Aldts AAT & AFRE
SA7 AYFoMe AZF7E Hof ¥hge YErlA] ¢
of 7ho|2E2 Algto] HHE EafietdlS of T E= &
3 Aol AU A EH|gE AR Y 7HeAdol okl
o ARl AFAts R EA g itk (Beklioglu,
2006).

2.zl 34 SSEYIE AT E

oo

S428+3] 2] (1968~2007), &h=135}% 54=3}+3] 2] (2008~
2012) 2 Ayefet 34 2013~ Ao AAE =& 5 &
€ 2R 3 FEEFIE I 19699 s F
z4) mpoto 2 HE A|ZE| 9L (Kang, 1969), 40 Wk
I RS Efo] WAsHE FFTAA FESFIE &
o] zpolo] that AT (Lee et al., 2014)0l| ©]|27|74A] oF
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25091 O =&o] AAEAS (Fig. 1). HFE A5A
o IpoAe 1~2 Wl A7t RuEglew,
T 3W, YT 49 O3 YDA THeR TP &
TotA AFEHA frh(Fig. 2). AHER F8 A5 4
FAo= 2to]E YebY 1990W ] 27t F2 Azt &
A EEZ FY Hio] 3ol BEolA SIS (Yoo,
1990; Chung et al., 1992; Yoo and Lim, 1992). 1990 o}
St 715, FEY UM g2 F U8 59 B 2
Qo] FEEFIEY T2 dxd v A2
of tiet A+E9 =%Fo] AAE7= sH%ich(Kong, 1997;
Oh, 1998). ©]%, 2000t E ARH @Ael| o]27]7}A]
7V oheFstar &t A9 dFSo] ¥ EHA Qtk 1
Az, dx27 44 2 AdF AEHY 37 sEEFEE
239 u|Z = F3F(Kim et al., 2005; Lee et al., 2009)°]

I Taxonomy

[T Lakes and reservoirs
[ Rivers and streams

[ Wetlands and rice paddies

Number of papers
N
I

JLLL

1970 1975 1980 1985 1990 1995 2000 2005 2010 2015

Years

Fig. 1. The trends of publication for zooplankton biota in the
freshwater ecosystems in Korean Journal of Ecology and
Environment during 1968~2017.

Major Lakes and Reservoirs

Soyang

Paldang
(16%)

(28%) Nakdong

26%
Daecheong )

(12%)

Others
(36%)

= Y4 SEEYI=E AT S

Major Rivers

45

o

Ba AT PEAUL M BEE FolY BAo|
A =E At} (Lee ef al., 2010; Choi et al., 2012). E3] T
TS FHOE a7t A7t wstgE duE FYAE
o] Fx=of AejA Ao tiet A7t EH7| = ST
(Moon et al.,2004; Noh and Han, 2008).

St dEfA SSE¥3E A+

o] Fa3 ML F Ay & 55
1 FsA. ol F 3 FE2 Kofoid (1903)7F Z=
St d EFIE A4t izt Fadol, o & 3 RS
Hynes (1970)9} Vannote er al. (1980)°] 2|3+ 79| &4
N FE2EFZEY G gt F&olzt o A
v o g2 b A Y FEEFLEC] te A4 o
HH oy, F487o] TEETIEY 4 Ho A
gt 3ol ol k= QAo QsjiA vIRH AL HQl
t}(Pace et al., 1992). 3tA|RH, A AFH AEE EGY=
Brte & uf 217 A oF ALY oF 30%7F &
B4 ZHP3EL Ho|go g = A0 8% 01 (Van
Dijk and Van Zanten, 1995), X|o]¢] 8 Ho|do2H S
7Y A9 F24 (Bass eral., 1997) 5 A AlA sk
e Al A Q] TEEFIEL Ho| AH&oA T8 92
D RA, GY F£AY A9 SHELS F kst

0:

¢

il

Al

fr
oZ

Major Wetland Types

Han

(28%) Wetland

(17%)

Reservoir

(57%)

(14%)

Fig. 2. Relative frequency (%) of study sites for zooplankton biota in the freshwater ecosystems in Korean Journal of Ecology and Environ-

ment during 1968~2017.
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Aol AAE BA BT o2 78 5hd A=A %%‘
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Hate AE AT 19 oY

Table 2. Dominant zooplankton species, genus name, and maximum abundance from the other large rivers and the Korean rivers (modified

from Kim ez al., 2001).

River length, km

No. and stretch of

Dominant zooplankton

River Country (drainage area, km?)  the study sites (km) species and genus name Nowax References
Rhine Netherlands 1,326 (220,000) 2(156) Brachionus, Keratella ~1400 van Dijk and van
Zanten, 1995
Spree Germany 397 (7,000) 11 (ca.2l) Keratella, Synchaeta, ~4000 Welker and Walz, 1998
Daphnia Kim et al., 2008
Elbe Germany/ 1,091 (148,268) 16 (534) Trichocerca, Keratella, ~13,000 Zimmermann-Timm
Czech Synchaeta et al.,2007
Vistula Poland 391 (1,068) 6(275) Brachionus, Keratella <348 Napiorkowski and
Napiorkowska, 2013
Meuse Belgium 885 (36,000) 5(120) Brachionus, Keratella 2000 Viroux, 1997
Po Italy 650 (70,000) 1 Brachionus ~4500 Ferrari et al., 1989
Loire France 1,012 (117,054) 2(90) Brachionus, Polyarthra, ~3500~5800 Lair and
Keratella, Lecane Reyes-Marchant, 1997
Lair et al., 1999
Lair, 2003, 2006
Marne France 525(12,730) 5(34) Keratella, Polyarthra, ~1500 Akopian et al., 1999
Synchaeta
Moselle France 535(28,000) 1 Brachionus, Keratella 6000 Viroux, 1997
Orinoco Venezuela 2,575 (950,000) 7(500) Brachionus, Keratella, ~65% Saunders and Lewis,
Bosminopsis 1989
H.-N. Australia 300 (22,000) 2 (ca.30) Polyarthra ~6000 Kobayashi et al., 1996
Hudson US.A. 510(34,630) 6(160) Bosmina, Keratella, 2000 Pace et al., 1992
Polyarthra, Trichocerca
Ohio US.A. 1,579 (528,000) 12(361) Polyarthra, Bosmina, <45 Thorp et al., 1994
Diacyclops
Han South Korea 481 (26,018) T(7) Daphnia, Bosmina ~44 Kim and Lee, 1999
Nakdong  South Korea 528(23,817) 5(200) Brachionus, Keratella, ~9000 Kim et al., 2001
Polyarthra Kim et al., 2005
Youngsan South Korea 136(3,371) 3(83) Brachionus, Keratella, ~4500 Kim and Lee, 2007
Polyarthra
Seomjin South Korea 212 (4,896) 4(64) Keratella, Polyarthra, <500 Kim and Lee, 2007
Trichocerca

*indicate H.-N.: Hawkesbury-Nepean, Niox: Maximum abundance (Ind. L™")
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Fig. 3. The seasonal changes of total zooplankton abundances (Ind.
Lfl) in the rivers (data modified from Kim and Joo, 2000;
Kim et al., 2005; Kim, 2006; Kim and Lee, 2007).

o diEtt g4 AFe Fu
F F 494l +38 SEEYAE
fopshelr.

=2¢aE 4
Table 3°]

SAE SSAEHA L A=A
2 vl T8 AAHE QA EHL

=0

3T

A & stz &Fs8]H (dgat YA oF 1,000
gCm 7 yr ), ohoFet mlaA A | ol B4 a3 AE
Zroll B33 A3 8A SHolA F83kth(Joo and Ward,
1991; Joo and Francko, 1995). XA 7} 553 =4
AEE FA W AAA ol AT bt naAAHE of
7]5k= 523 2 9lo|th(Jeppesen et al., 1997; Burks et al.,
2002). FAAES Fol wet st FEHE 7HAH 4
o w3t AAA 722 YA Bal, A4E SR
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Table 3. Summary of main researches carried out in 4 major rivers in Korea.

- 2a{|X] -

bal

gy

0
0.
rgl

References River Key words Main topic
Song et al., 2003 Han River Flooding, temperature, response-species Precipitation and temperature changes impacts
on zooplankton composition
Lim and Yoo, 1994 Han River Phytoplankton, grazing Predation by zooplankton effects on
phytoplankton biomass and relationships
Yoo and Lim, 1991 Han River Species composition, abundance, Seasonal dynamics of zooplankton community in
community, water quality lower part of Han River
Yoo and Lim, 1990 Han River Freshwater calanoida, copepod, taxonomy  Record of new freshwater calanoid in Korea,
Heterocope appendiculata
Laet al.,2009 Nakdong River Rotifer (Keratella), lorica morphology, Changes of rotifer community structure and
seasonal variation, spine morphology (lorica of rotifer)
Kim et al., 2006 Nakdong River Self-Organizing Map, rotifer, cladoceran, Model approach of zooplankton community

Kim et al., 2005 Nakdong River

Chang et al., 2004 Nakdong River
Kim et al., 2003 Nakdong River
Joo et al.,2002 Nakdong River
Chang et al., 2001 Nakdong River

Joo et al., 1997 Nakdong River

Lim et al., 1997 Nakdong River

Kim et al., 2002 Geum River

Kim and Lee, 2007 Yongsan River

Yoo et al., 1987 Yongsan River

Kim et al., 2013

copepods, regulated river
Seasonal dynamics, hydrology

Fish predation, prey selectivity,
Moina micrura, rotifer

Grazing, phytoplankton biomass,
hydrologic retention, regulated river
Vertical distribution, regulated river

Predation, juvenile fish, cladocera

Rotifer, hypertrophic

Community, Chl. a
Estuary dam
Filtering rates, rotifers, estuary dam

Community, cladoceran,
population dynamics

Other (four rivers) Stoichiometry, phytoplankton, SOM

structure using SOM

Annual dynamics of zooplankton community in
relation with river hydrology

Selective feeding by juvenile fish and its impact
on zooplankton community structure

Meso and micro zooplankton community
dynamics in river-reservoir hybrid aquatic
ecosystem

Vertical distribution of zooplankton community
in regulated river

Impact of juvenile fish predation on river
zooplankton community structure

Long term analysis of eutrophication in lower
Nakdong River and its impact on zooplankton
distribution

Dynamics of zooplankton community during
blue-green algal bloom period

Dynamics of zooplankton abundance during
summer and fall in Geum River estuary
Difference in zooplankton community structure
according to absence/presence of estuary dam
Zooplankton community and basic ecology

Carbon, nitrogen and phosphorus ratio of
zooplankton in the major river ecosystems

2 271,

o))

Hjdo] JjA oz E4st7] wzol 19
FA W AMAA L 2ok FE AR A 7oqsh= AL & T2 AR ZAFRFS W
2 d8A ot (Kuczynska-Kippen and Nagengast, 2006; A8 F oA AAste 55
Choi et al., 2014a). A& 23 MAA= ¥t & £ F

So WuAz BT, o 3 FEBYAEE S44

97; Burks et al., 2002). AJA &9 2

Iz %
2001). 59 AL, Al

3 12
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SE
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l‘]l‘
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30| o F 375’“"" Agst7] gt
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A {1t} (Jeppesen et al., 1998; Manatunge et al., 2000). ©|
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3 E7), Mot ¥4 4B 1 SREYAE 3
o] Bz35l7)o A3t 7|12 BH-S AlF3c} (Kuczynska-
Kippen and Nagengast, 2006; Choi et al., 2014a). ThFgt
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Fig. 4. The changes of the number of total articles for freshwater
zooplankton researches in the Web of Science.

209 71& & 224789 E=8o] Ao, o5 A

= E7HPAS Aolst 202 shobeglet (Fig. 4). 1990
drj ol Hel E7HeRo] 47b BA ghekouh, ol F A
sxoz A5 9lon, 20104 ol FREHE oYl 120
# ol4e] ko] x5 2l gich WA dhu] chep
o A7 Aol SO R Qe U e 97

A2 AZEr. ol EHY F

2= o] °”:
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occurrence)3t
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=% 2247H Y19 A FY} 255 £A43 21 F 4719
ol YA, A THA §AE TSI FA
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Fig. 5. Term grouping results based on the literature information. A, grouping; B, annual term appearance pattern.

Table 4. Tentative meaning of each group based on the major terms.

Group Characteristics Number of keyword Major keywords
1 Zooplankton community in relation with 128 Distribution, area, estuary, river, zooplankton
habitat types community, assemblage, bloom nutrient, sample
2 Experimental approaches to investigate 128 Growth, food, trophic level, food web, nitrogen,
zooplankton population dynamics carbon, ratio, contribution.
3 Food web structure and function 80 Experiment, Daphnia, predator, predation, freshwater
zooplankton, survival, egg.
4 Zooplankton as environmental indicators and 50 Treatment, application, high concentration, toxicity,
its applicability macrophytes.
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152 AT FAR ofFolH Itk kAT 1F 4 AAREAE setsts Ao] Fasih ety SFEEY
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o ol dFE TEESFIE AFolA M 2dE o
AFE AetE A 5 3o|th(Stemberger and Gilbert,
1985; Gliwicz and Guisande, 1992; Nandini and Sarma,
2000; DeMott et al., 2001; Koch et al., 2009). T}¥3st £33
o mN2RE Folste] FEEFIAEY AF TS Al
A BNt Zlo] A, A= FoF Ul/‘ﬂiefﬂ
Fiol W&t FEETIE MATY HES F2 T
AT vlFo] mketsl Rt (McCauley e al., 1990). o] %
Gas Chromatography Mass Spectrometer (GC-MS) 5= ©|
g3tel Wl 4 AEEol FATUA HERY AE

ol EAste AgAte] 24480 &% 9771 7l



s

52 Usie - Moyl 2B - Y47 -

oo

Hol ueh, FEEFAE S nAERY AP =
AT} e A% Ak A7V A4Hos Buwm gk

(Ahlgren et al., 1990; Miiller-Navarra et al., 2004; Barata et
al., 2005; Becker and Boersma, 2005; Brett et al., 2009). ©]
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