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Zooplankton and Phytoplankton in the Hyuncheon Wetland,
Gangwon-do, Korea

Saywa Kim*

Department of Life Science, College of Environmental Sciences, Yong In University,
Yongin 449-714, Korea

Abstract - A Study on zooplankton fauna and phytoplankton flora was carried out three times in
June, August and September 2012 at the Hyuncheon wetland in Gangwon-do, Korea. A total of 14
taxa of zooplankton were distributed, which consisted of six rotifers, four cladocerans, two cope-
pods, one nematode and one aquatic insect larvae. Occurrence of Simulium japonicum supports that
studied water is the first grade clear water. It was observed that the abundance of zooplankton was
never exceeded over 55 ind.L™!. Rotifers dominated in the months of June and August, whereas
cladocerans in September, respectively. The phytoplankton flora was consisted of 26 species. The
standing crops varied between 4,080~ 10,120 cell.L™!. Docidium undulatum is the typical species
distributed in muddy wetland and Closterium acerosum is distributed widely from wetlands
through lakes. Navicula spp. and Nitzchia spp. were recorded to be distributed in lentic waters of
big lakes such as Paldang Lake. Species diversity indices decreased gradually from June to
September between 1.3~ 1.9 in zooplankton but lowest in August between 0.9~ 1.6 in phyto-
plankton, respectively. Based on my study observation, I anticipate that the poor distribution of
zooplankton, phytoplankton, and low values of species diversity index are likely to be a cause of
narrow area with shallowness of waters during the short period.
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Fig. 1. Map of invested waters in Hyuncheon wetland, Korea.
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Table 1. List of zooplankton species occurred in the Hyuncheon

Wetland
Abundance (ind.L™")
Species
June August September
Brachionus agularis 20
Brachionus dimidiatus 12 10
Rotifera Brachionus leydigii 2
Lecane leontana 10
Lepadella patella f. smilis 3
Alona costata 1
Alona guadrangularis 4
lad
Cladocera Chydorus ovalis 8 8
Monosplius dispar 2
Copedpodite 2
Copepoda Nauplius 1 2
Insecta Simulium japonicum 1 4
Nematoda sp. 1
Total 55 21 15
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Fig. 2. Variation in zooplankton abundance and phytoplankton stand-
ing crops in the Hyuncheon Wetland in June~ September
2012.
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Fig. 3. Percentage composition of zooplankton taxa in the Hyun-
cheon Wetland in June ~ September 2012. Hatched: rotife-
18, solid: cladocerans, open: copepods, cross: others includ-
ing aquatic insect larvae.

Table 2. List of phytoplankton species occurred in the Hyuncheon

Wetland.
Standing crops (celLL™")
Species
June August September

Asterionella formosa 200 120
Aulacoseira ambigua 1,000
Aulacoseira distans 2,000

Aulacoseira granulata 2,000
Ceratium sp. 40

Closterium acerosum 40

Closterium intermedium 40
Closterium ralfsii 40

Cymbella gracilas 200

Cymbella naviculiformis 40

Diatoma vulgare 2,400 2,000

Docidium undulatum 4,000

Fragilaria crotonensis 1,000 800
Gonatozygon kinahani 40

Hormidium sp. 2,000

Navicula cryptocephala 40

Navicula sp. 40 40
Nitzschia sp. 40

Pinnularia major 40
Planotaenium interruptum 160

Pleurotaenium excelsum 40

Scenedesmus bijuga 1,000

Spondylosium moniliforme 1,600

Spirogyra sp. 1,000

Synedra ulna 400 80
Tabellaria fenestrata 200

Total 8,440 10,120 4,080

S 2 A A2 F 55ind L7 o]FE 7S
nlefst 23 S Ryt 690 3] w1 84
7 992 7PN 2Fassl o) (Fig. 2).
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Fig. 4. Variation in species diversity indices of zooplankton and
phytoplankton in Hyuncheon Wetland in June ~ September
2012.

o yla]e] f-Zo| (Simulium japonicum) 3R L 6
4t 8%011—5— FEF7F E2HF] 80.0%9} 47.6%% 2
e ]'% om 9Yell= AZ4H7E 66.7%=2 $A

41"%%‘%} %‘_ % 26%8-F°] &35 2w (Table 2)
A& &R A E:ZE<Ql Docidium undulatumeo] (Yamazi and
Akiyama 1984) 8] #-$-AF o2 Z¥33] ot vmx]
AE FA AxFEe] AEF A G 64l 1635
o) Zesel 71t et Al BEUTEAE nolon §
A3} 9dell= 10% o]3ke] ekt &3 FE Bl
AR 893} 9Yoll = BFm el e s ™3}
= Ceratium sp.&} 22 93 2 %57 (Fukuyo et al. 1990)
o) 4% FaRTl 2%
I B3] 9¥YoE= Aulacoseira ambigua®} A. granulata®}:
ol AE WA FAF FEF $UHA A
—g—%}ihﬂ za%.o Hoﬂ 10,120 celLL™'¢] Z|v)&&a
o

O

¢} Asterionella formosa 5

SAFEYIE FOPAAL WEE FEELS
o] 1.3~1.9 Afololl A WEs} 64BE 9U7}A] 43}A
o= ztad vl ABFTYIES 0.9~ 1.6 Abolel A M
Tt 8dell Aadtdert 94l 5l Frhsksd+t
(Fig. 4).

rkn



Zooplankton and Phytoplankton in the Hyuncheon Wetland 375

o = E-F38}31 Chydoridae3}e] X477} $4st= Ak
+#2] 543 (Jeong 2013) Uut 542 EAL 3
o] ¢1¢1=1] (Kim and Lee 1999) 643} 8o =3

799 FA2 7RG A2k ZEe] 194 A
ZozrA dAH FAO £Ae] F3FTE el 9l
o} (Chung 2008; Khamis ef al. 2014). 6¥l|= F+Z=F7}
st WA eAstg ot 893} 9l £3F
A5t & Fom 3T oYL A4
o wob Auk W) B4Tle} Auk Fo) F47)
FzE 2y Holg FUF 4 ANt 59
£o) 69 2AE FAT AR %A F g
5]7] il ] Al;\]go-u—_ﬁn 5:._‘?_5_2.3]—::759/] xg_g-
wl EANA A2 AEA AEel P4
Slnche 24l 4ol W Sl £AHe] 9
W FEERIE 23 F4vld B el oo
shabgl s} et Aes 3485 (Lim 1992; Kim
and Lee, 1999; Kim et al. 2002).

AEZEFIES E8F F 643 99 43 Aula-
s 4 vjes S = ¢
3l Zo] A1} (The Shiga prefectural institute of public

l:lcl rSL' A

nm o Lo o
iy

rL mlm ot

A

-
-

Al

LR ot g
-Qi

2 ol

=
[<)

o

coseira 42 FE-&

health and environmental science 1982; Han River environ-
ment research center 2002) 8] A3t Docidium
undulatum-2= Ak A% 45X B-3ZZ o] 37 (Yamagishi and
Akiyama 1984) Clasterium acerosum-> 11 A& A3
B g9 AR7x] A BEsE F0 2 A](Yamai-
hi and Akiyama 1984) & A2 X7} Z457|} E47)

w

€ 7IRIAl o4 AF $x19 54 LR A G4
o A =42 %‘771] Yeil . sle e oJuid
o} (An and Shin 2005).

A BFgTES] HEFL 8l Aulacoseira & FE
o) Az 27l Fddskel A ebgd Aol

& S b SAdE AR w7 dw 4o
A 2HY 5L Jele Aoz Addd
(The Shiga prefectural institute of public health and environ-
mental science 1982; Han River Environ. Res. Center
2002). AT AW o= ke FEEYaES) Y
3} (cf. £ ~ 4=+ ind. L' in Song et al. 2003; Choi et al.
2013) A EZg3E2] dA&EFgo 2 (cf LA~ at
cellLL™! in Shin and Kim 2002; Kim 2012) ¢l&}le] &3z
AN FAFERZES] AAke] AT WF S

QupAel A FoAel] sl R Aoz Azd

I~

=
oA
M3 Zashe ASE BT ABEgaEe 894 3

aslgdent Be 2 oz st Bl A
% 4 glsik

i
0

201249 A2 WSS AuA 24k d3to=w 734
= @A) $AA4 68,99 viT 35 AA FHE
aﬂ"iﬂ Axste] wAsAT FEEFIES &F
F 6% A 4%, Q77 257 AFF 153 FAE
= v‘g 1% 5 3 14372 33l on 285>
64el 55indL e 715 F HH F2sde 57
t 0.1mm AF] £¥FEo] FHAUL A4FE A
AF A Fe] F2 Fsldon e4F e &
34 sk FAT ARG =3 A 2T
Z7HHE]e] 232 dAHE A7 195 "G9S
AAbeEE et A EEFIES £ 268F o] 23
ow] 84 10,120 cellsL'¢] HgdEte 75315 n
9ol A= (4,080 cells.L )2 7]=3}9}. Doci-

dium undulatumz} 72-& A& 45X XA =, Closterium

acerosum< 1% FARE A9 AE7A] ZyA B
1

¥3l= &, Navicula 2 Nitzchia 42 253} Zro] &4
59 22 AA AR N Bel B F
Fol WA 2R AWRo FAEFFES] 2
5} fEago] el WHel G FAEFGZEY
TN 3712 4ol
Wste] v Aow AT FEEF2ES Tohby
215 690l }J FaL AAE] 71}—-—?5}‘%15’- )—‘1‘%%%}

Eo g2e] 7rasladtt 9¥e)| T Zrlelgl ot A

A} A\en dstel Hel ATE B+ dsieh

AL AL

2 A7E FYSANE 20129 e gL
370 9] ) 9le] o|she] alsl g,

[«3

REFERENCES

An KG and IC Shin. 2005. Influence of the Asian monsoon on
seasonal fluctuations of water quality in a mountainous str-
eam. Korean J. Limnol. 38:54-62.

Bassi N, MD Kumar, A Sharma and P Pardha-Saradhi. 2014.

Status of wetlands in India: A review of extent, ecosystem



376 Saywa Kim

benefits, threats and management strategies. J. Hydrol.:
Region. Studies 2:1-19.

Cardo SJ, F Roland, SM Loverde-Oliveira and VLM Huszar.
2012. Phytoplankton abundance, biomass and diversity
within and between Pantanal wetland habitats. Limnolog-
ica 42:235-241.

Chang CY. 2010. Continental Harpacticoida. Invertebrate fau-
na of Korea, Flora and fauna of Korea. 21(4) NIBR, MIE,
Seoul.

Chang CY. 2012. Continental Cyclopoida I. Invertebrate fauna
of Korea, Flora and fauna of Korea. 21(19) NIBR, MIE,
Seoul.

Cho KIJ. 2012a. Freshwater Diatom V. Algae in Korea. Flora
and fauna of Korea. 3(7) NIBR, MIE, Seoul.

Cho KIJ. 2012b. Freshwater Diatom V. Algae in Korea. Flora
and fauna of Korea. 3(8) NIBR, MIE, Seoul.

Choi JY, SK Kim, SW Hong, KS Jeong, GH Na and GJ Joo.
2013. Zooplankton community distribution and food web
structure in small reservoir: Influence of land uses around
reservoirs and littoral aquatic plant on zooplankton. Korean
J. Limnol. 46:332-342.

Chung K. 2008. Body length-mass relationships of aquatic insect
of mountain streams in Central Korean peninsula. Korean
J. Limnol. 41:320-330.

Fukuyo Y, H Takano, M Chihara and K Matsuoka. 1990. Red
tide organisms in Japan-An illustrated taxonomic guide.
Uchida Rokakuho Publisher, Tokyo.

Gong DS. 1992. Limnological studies in Paltang Lake. PhD
Dissertation, Korea Univ., Seoul.

Han River Environ. Res. Center. 2002. Phytoplankton of Lake
Paldang. NIER, Seoul.

Hirose H. 1981. Illustration of the Japanese fresh-water algae.
Uchida Rokakuho Publisher, Tokyo.

Jeong HG. 2013. Diversity of freshwater Cladocera (Crustacea:
Branchiopoda) in the south of Korean Peninsula. PhD Dis-
sertation, Hanyang Univ., Seoul.

Khamis K, DM Hannah, LE Brown, R Tiberti R and AM Mil-
ner. 2014. The use of invertebrates as indicators of environ-
mental change in alpine rivers and lakes. Sci. Total Environ.
493:1242-1254.

Kim HS. 2012. The dynamics of phytoplankton community in
Unmun Dam. Korean J. Limnol. 45:232-241.

Kim SW and JH Lee. 1999. Environmental studies of the lower
part of Han river IV. Zooplankton. Korean J. Limnol. 16:9-
21.

Kim SW and T Onbe. 1989. Feeding habits of marine clado-
cerans in the Inland Sea of Japan. Mar. Biol. 100:313-318.

Kim S, MS Han, KI Yoo, K Lee, and YK Choi. 2002. Zooplan-
kton and phytoplankton dynamics with the construction of
river mouth dam in Kum River estuary, Korea. Korean J.
Limnol. 35:141-144.

Lim BJ. 1992. Ecological studies on zooplankton community
in the lower part of Han River system, Korea. PhD Disser-
tation, Hanyang Univ., Seoul.

Mizuno T and E Takahashi. 1999. An illustrated guide to fresh-
water zooplankton in Japan. Tokai Univ. Press, Simizu.
Nakwanit S, P Visoottviseth, S Khokiattiwong and W Sang-
choom. 2011. Management of arsenic-accumulated waste
from constructed wetland treatment of mountain tap-water.

J. Hazard. Mater. 185:1081-1085.

Natuhara Y. 2013. Ecosystem services by paddy fields as sub-
stitutes of natural wetlands in Japan. Ecol. Engin. 56:97-
106.

Shannon CE and W Weaver. 1963. The mathematical theory of
community. Univ. [llinois Press, Urbana.

Shin YK and YG Kim. 2002. Ecological studies on the Asan
reservoir. 2. Phytoplankton community structure. Korean J.
Limnol. 35:187-197.

Song YH, W Lee and IS Kwak. 2003. Study on response-spec-
ies of zooplankton to the seasonal changes of precipitation
and temperature. Korean J. Limnol. 36:9-20.

Tavernini S, R Primicerio and G Rossetti. 2009. Zooplankton
assembly in mountain lentic waters is primarily driven by
local processes. Acta Oecol. 35:22-31.

The Shiga prefectural institute of public health and environmen-
tal science. 1982. The plankton of lake Biwa. pp. 144+
index.

Vymazal J and T Brezinova. 2014. Long term treatment per-
mance of constructed wetlands for wastewater treatment in
mountain area: studies from the Czech Republic. Ecol.
Engin. 71:578-583.

Yamagishi T and M Akiyama. 1984. Photomicrographs of the
fresh-water algae. vol. 1-10. Uchida Rokakuho Publisher,
Tokyo.

Yoon SM. 2010. Branchiopods. Invertebrate fauna of Korea,
Flora and fauna of Korea. 21(2) NIBR, MIE, Seoul.

Received: 19 August 2014
Revised: 1 October 2014
Revision accepted: 7 October 2014



