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Abstract  The zooplankton community and environmental factor were investigated on a weekly basis
from March to November 2015 in Lake Paldang, Korea. The seasonal succession of zooplankton community
structure was influenced by hydraulic and hydrological factors such as inflow, outflow and rainfall. However,
the hydraulic retention time in 2015 (16.3 day) was affected by the periods of water shortage that had
continued since 2014 and increased substantially compared to 2013 (7.3 day). Therefore, the inflow and
outflow discharge were decreased, and the water quality (COD, BOD, TOC, TP, Chl-a) of Lake Paldang (St.1)
was the same characteristics as the river type Bukhan river (St.3), compared with the lake type Namhan river
(St.2) and Gyeongan stream (St.4). Zooplankton community dominated by rotifers (Keratella cochlearis,
Synchaeta oblonga) in spring (March to May). However, Copepod (Nauplius) and Cladoceran (Bosmina
longirostris) dominated in St.4. In summer (June to August), there was a few strong rainfall event and the
highest number of individuals dominated by Keratella cochlearis (Rotifera) and Difflugia corona (Protozoa)
were shown during the study period. In autumn (October to November), the water temperature was decreased
with decrease in the total number of individuals showing Nauplius (Copepoda) as the dominant species. As a
result of the statistical analysis about zooplankton variation in environmental factors, the continuous periods
of water shortage increased the hydraulic retention time and showed different characteristic for each site. St.1,
St.3 and St.2, St.4 are shown in the same group (p <0.05), showing the each characteristics of river type and
lake type. Therefore, the water quality of catchment area and distribution of zooplankton community would be
attributed to hydraulic and hydrological factors.

Key words: zooplankton, community dynamics, hydraulic and hydrological factors, spatial and temporal
change, Lake Paldang
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Fig. 1. Map showing the localities and studying sites in the lake
Paldang. St.1: Lake Paldang, St.2: Namhan River, St.3:
Bukhan River, St.4: Gyeongan stream.
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Fig. 2. Seasonal change of inflow, elevation, precipitation and HRT in Lake Paldang from 2013 to 2015.
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Fig. 3. Environmental variables showing significant differences among four sites by ANOVA of Lake Paldang in March to November 2015.
Small alphabets (a, b, c and d) were Tukey’s HSD test (dash line: average, straight line: median).
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Table 1. Monthly dominant species and relative abundance (%) in Lake Paldang from March to November 2015.

St.1 St.2

St.3 St.4

Species name (taxon, relative abundance (%))

Mar Synchaeta oblonga Notholca labis Synchaeta oblonga Nauplius
(RO, 24.3) (RO, 34.5) (RO, 31.6) (CP,52.0)
Apr Keratella cochlearis Synchaeta oblonga Keratella cochlearis Nauplius
P (RO, 51.0) (RO, 46.6) (RO, 66.0) (CP,27.0)
Ma Keratella cochlearis Synchaeta oblonga Keratella cochlearis Bosmina longirostris
Y (RO, 61.3) (RO, 47.7) (RO,752) (CL,33.1)
Jun Pompholyx complanata Keratella cochlearis Difflugia corona Brachionus angularis
(RO, 225) (RO, 20.8) (PR, 77.0) (RO, 42.4)
Tul Difflugia corona Polyarthra vulgaris Difflugia corona Difflugia corona
(PR, 39.1) (RO, 15.1) (PR, 46.6) (PR, 37.5)
Au Difflugia corona Nauplius Difflugia corona Keratella valga
& (PR, 52.5) (CP, 17.1) (PR, 44.2) (RO, 24.2)
Oct Nauplius Keratella cochlearis Difflugia corona Difflugia corona
(CP,28.5) (RO, 27.8) (PR, 19.2) (PR, 26.3)
Se Nauplius Keratella cochlearis Nauplius Keratella cochlearis
P (CP,26.0) (RO, 28.5) (CP, 18.0) (RO, 39.3)
Nov Synchaeta oblonga Synchaeta oblonga Nauplius Daphnia galeata
(RO, 50.1) (RO, 532) (CP,20.6) (CL, 49.0)

RO: rotifera, CP: copepoda, CL: cladocera, PR: protozoa
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ASOV: Ascomorpha ovalis
ASHE: dsplanchna herricki
BRAN: Brachionus angularis
BRCA: Brachionus calyciflorus
FILO: Filinia longiseta

KECO: Keratella cochlearis
KEVA: Keratella valga
PHRO: Philodina roseola

PLTR: Ploesoma truncatum
PORE: Polyarthra remata
POVU: Polyarthra vuigaris
POCO: Pompholyx complanata
SYOB: Synchaeta oblonga
TRBR: Trichocerca brachyura
TRIE: Trichocerca iernis
TRSC: Trichocerca scipio

TRST: Trichocerca stvlata
BOLO: Bosminalongirostris
CERE: Ceriodaphnia reticulata
DAGA: Daphnia galeata

DALO: Daphnia longispina
DIBR: Diaphanosomabrachyurum
NAUP: Nauplius

COPE: Copepodid

CYVI: Cyclops vicinus

DITH: Diacyclops thomasi
COCR: Codonella cratera
DIBI: Difflugia biwae

DICO: Difflugia corona
DIGL: Difflugia globulosa
DILI: Difflugia limentica
TICY: Tintinnidium cylindrata

Fig. 5. Ordination diagram showing the distribution of four sites in Lake Paldang from March to November 2015 (a), Ordination of zoo-
plankton species selected by the IndVal analysis with significant environmental variables (b).
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