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The Application of Zooplankton Assemblage for the Evaluation of Aquatic Environments in Lentic Eco-
systems. Hyun-Woo Kim* (0000-0003-3898-5864), Yu-Ji Heo (0000-0002-6721-5482) and Kyung-Lak Lee' (0000-0001-
7276-0445) (Department of Environmental Education, Sunchon National University Suncheon 57922, Republic of Korea;
'Water Environmental Engineering Research Division, National Institute of Environmental Research, Incheon 22689,
Republic of Korea)

Abstract This study compares the abundance and community structure of zooplankton organisms from
pelagic regions, and considers particularly the trophic levels vs. zooplankton abundances and biomass.
Zooplankton samples were collected three times from May to November 2022, at 30 temperate lakes and
reservoirs, which belong to four different river basins. The total zooplankton abundance, biomass and species
index were showed considerable spatial variation. The spatial pattern of rotifer abundance was similar to that
of total zooplankton abundance, while there were not showed similar patterns of zooplankton biomass (ug
L") in lentic ecosystems. The rotifer strongly dominated the zooplankton assemblage in smaller lentic system
than that of larger. A total of 130 species of zooplankton were identified (83 rotifers, 34 cladocerans and 13
copepods). The total average of zooplankton abundance and biomass were 213.7+342.3Ind. L™' (n=129) and
1382.8+1850.4 ug L', respectively. Total and average of zooplankton abundance were usually dominated by
the rotifers (>56.9%), while those of zooplankton biomass were dominated by the cladocerans and copepods
(>73.6%) in lentic ecosystems. Considering the Trophic State Index (TSI), the factors of zooplankton
abundance and biomass were included in between meso- and eutrophic states (27 lakes, 90% of all). The mean
abundance and biomass of zooplankton in eutrophic systems were higher than that of meso- and hypertrophic
systems. From this result, we suggest that management strategy for the lentic ecosystem water environment
has to be focused more on small-sized lakes and reservoirs, in terms of zooplankton assemblages.
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Fig. 1. Map showing the study sites (O indicates sampling sites).
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Fig. 2. Mean abundance (A) and relative abundance (B) of major zooplankton community in 43 sampling sites during the study period (2022).

(Copepods includes adult, copepodids and nauplii).
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Table 2. The number of zooplankton species and community index (2022. May~Nov.).

Lake & Reservoir (Site No.)

BA JS DY NJ DDL GG

CP SA CC

GW
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HY HD SY DA SN GD DD BM AK YY

JU

(1~3) (4~6) (1~8) (O~10) (11) (12) (13) (14) (15~16) (17) (18) (19) (20) (21) (22) (23) (24) (25) (26) (27~28) (29~30) (31) (32) (33) (34~35) (36~37) (38~39) (40~41) (42) (43)

CH WO SE GY GO

PA CHL

SY

Parameters

28 28 25

19
15

29
23

17
10

25 23

32
22

31
23

50
38

32 29 30
20 23

68 33 22 260 35 15 21
25 22

26
18

28 13 23

26

11

Total

26 19

25

15

14

23

25 16 17

50

13

18

10
13

Rotifera

No. of

Cladocera

species

3

Copepoda

3.1

2.8

32
44

1.9
34

0.8

1.8 22
19 32

1.5
2.8

1.9
1.9

0.8

3.4

2 27 16 3.1
5.1

2.6
3

29 24 3.1

1.5
2

2.8

1.5 28
1.7 27

2.8 24 24
2.1

2.3

0.8

2.4
7.6
0.6
0.7

3.1

4.6 32

45

52 38 5

59 43 58

2.7

32 2.2
0.6

32
0.7

39
0.9

Community RI

0.6 05
0.7

0.6
0.7

0.5

0.5

09 08 0.8

04

0.4
0.7

06 09 06 07 05 07 08 06 09 05

0.5
0.7 04 0.6

07 05 08 0.5

0.7 07 0.6

DI

index

0.7

0.7

0.7

0.5

0.7 0.5

0.8

06 07 06 04 06 04 0.6

0.7

0.7

0.7

0.6

0.3

H': Species diversity index, RI: Richness index, DI: Dominance index, E: Evenness index, SY: Soyang Lake, PA: Hwacheon Lake (Paro Lake), CHL: Chuncheon Lake, CH: Chungju reservoir, WO: Woncheonji, SE: Seo Lake, GY: Gyeongpo Lake, GO: Goesan Lake,
JU: Junam reservoir, HY: Hoeya Lake, HD: Hoedong reservoir, SY: Sayeon Lake, DA: Daecam Lake, SN: Seonamje, GD: Gidongji, DD: Deokdong Lake, BM: Bomun Lake, AK: Ahnkye Lake, YY: Yongyeonji, YD: Yedangji, GW: Ganwol Lake, CP: Chopyeongji,

SA: Songagji, CC: Cheongcheonji, BA: Buan Lake, JS: Jangsung Lake, DY: Damyang Lake, NJ: Naju Lake, DDL: Daedong Lake, GG: Gwangju Lake, —: N.D.
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Table 3. Dominant and sub-dominant species of the study sites (2022. May~Nov.).

89

Catchment area Lake & Reservoir

Dominant species

Sub-dominant species

Soyang Lake Bosmina longirostris (Cl) Bosminopsis deitersi (Cl)
Hwacheon Lake (Paro Lake) Bosmina longirostris (Cl) Daphnia galeata (Cl)
Chuncheon Lake Conochilus unicornis (Ro) Bosmina longirostris (Cl)
. Chungju reservoir Bosmina longirostris (Cl) Synchaeta sp. (Ro)
Han River (8) . . .
‘Woncheonji Diaphanosoma brachyurum (Cl) Asplanchna priodonta (Ro)
Seo Lake Brachionus calyciflorus (Ro) Diaphanosoma brachyurum (Cl)
Gyeongpo Lake Bosmina longirostris (Cl) Collotheca ornata (Ro)
Goesan Lake Synchaeta sp. (Ro) Polyarthra vulgaris (Ro)
Junam reservoir Keratella cochlearis (Ro) Polyarthra vulgaris (Ro)
Hoeya Lake Keratella cochlearis (Ro) Polyarthra vulgaris (Ro)
Hoedong reservoir Keratella cochlearis (Ro) Pompholyx sulcata (Ro)
Sayeon Lake Kellicottia bostoniensis (Ro) Polyarthra vulgaris (Ro)
Daeam Lake Synchaeta sp. (Ro) Keratella cochlearis (Ro)
Nakdong River (11) Seonamje Synchaeta sp. (Ro) Trichocerca stylata (Ro)
Gidongji Keratella cochlearis (Ro) Polyarthra vulgaris (Ro)
Deokdong Lake Polyarthra vulgaris (Ro) Keratella cochlearis (Ro)
Bomun Lake Polyarthra vulgaris (Ro) Polyarthra minor (Ro)
Ahnkye Lake Polyarthra minor (Ro) Synchaeta sp. (Ro)
Yongyeonji Keratella cochlearis (Ro) Polyarthra vulgaris (Ro)
Yedangji Keratella valga (Ro) Brachionus angularis (Ro)
Ganwol Lake Keratella cochlearis (Ro) Synchaeta sp. (Ro)
. Chopyeongji Polyarthra vulgaris (Ro) Keratella cochlearis (Ro)
Geum River (6) . . . . .
Songagji Synchaeta sp. (Ro) Brachionus diversicornis (Ro)
Cheongcheonji Pompholyx complanata (Ro) Ascomorpha sp. (Ro)
Buan Lake Polyarthra vulgaris (Ro) Daphnia galeata (Cl)
Jangsung Lake Hexarthra mira (Ro) Polyarthra vulgaris (Ro)
Damyang Lake Polyarthra vulgaris (Ro) Keratella cochlearis (Ro)
Youngsan - Seomjin River (5) Naju Lake Polyarthra vulgaris (Ro) Hexarthra mira (Ro)
Daedong Lake Polyarthra vulgaris (Ro) Keratella cochlearis (Ro)
Gwangju Lake Polyarthra vulgaris (Ro) Asplanchna priodonta (Ro)
Ro: Rotifer, Cl: Cladocera
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Fig. 4. The changes of the total number of zooplankton species (A), rotifer and cladoceran species (B) by catchment areas.

Oligo Meso Eutro Hyper Oligo Meso Eutro Hyper
1500 7000 1500 . 7000
: o HEN®)
: ° e
H I 6000 @ 5 L 6000
s a o 2
w : : F 5000 —~ hd : - 5000
= 1000 - : o = 1000 o :
T i e : o 2 ®
= : : 4000 = = H - 4000
8 ¢ a 8 : °:
H . © H . L
s o ooi 3000 @ g oi o o 3000
S 500 . : 2 S 500 - S i
2 : I 2000 2 : L 2000
< [ ° H < ° 5 S Q.
: O »i ® : : )
i o Oi 5 O i g | 1000 o O% : o o - 1000
: I % : Q o i @ ° ?
o : : : . : @Q% ® :
0 L @ T Cad T % v o T 0 0 9—09 v r # : e 0
10 20 30 40 50 60 70 80 20 10 20 30 40 50 60 70 80 90
Ts'chl-a TSITP
Oligo Meso Eutro Hyper Oligo Meso Eutro Hyper
1500 7000 1500 7000
10 [€)
‘e [ ]
- 6000 ® I 6000
o o 2
¥ 5000 ~ i + 5000
= 1000 S T = 100 | o
B ® o 2 i@
= 4000 = = r 4000
§ : ° 3 § ]
H L © L
_g : o 3000 g g ® o o) 3000
S 500 - Pe : : o S 500 - : °
2 : : : L2000 O 8 : : : L 2000
< S s : < : $ 3
: A% * 9 : *e * Q:
e :% ® - 1000 o) % : O k1000
: 3 : ) s Q
00 : @ g:. e ¢ @ %%. L4 e
0 o & ® : v T 0 0 T Q @ ° : e @ v T 0
10 20 30 40 50 60 70 80 20 10 20 30 40 50 60 70 80 2
TSlgop TSl

Biomass (ug L") O

Biomass (ug L") O
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values.
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