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Abstract  Spatial and temporal distributions of zooplankton were measured in an oligotrophic pumped
storage-type hydroelectric reservoir which was composed of two reservoirs exchanging water daily, with water
going up at night and going down during the day. Repetitive diel disturbance of the water column can be a
unique feature of this reservoir system. Chl-a concentration was highest in the early winter season. Phytoplank-
ton density was lower in summer monsoon due to high flushing rate on rainy days. The zooplankton density
was higher in the smaller upper reservoir possibly due to lower fish density in the upper reservoir. In the sea-
sonal variation a time gap was observed between the phytoplankton bloom and the zooplankton bloom (parti-
cularly a rotifer, Keratella cochlearis). It is likely to that Keratella production is partially supported by hetero-
trophic food sources than phytoplankton. The dominance of a mixotrophic dinoflagellate (Peridinium bipes f.
ocultatum) might have complicated the trophic relationship between phytoplankton and zooplankton. Our
results provide some ecological information of zooplankton community in a highly disturbed alpine reservoir
ecosystem relying on mostly allochthonous organic matter.
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Fig. 1. Map of sampling sites. Arrow indicates water flow direc-
tion through water supply pipeline route.



Table 1. Land use (km?) in Yangyang reservoir.

Upper reservoir Lower reservoir

Altitude (m) 937 120
Water surface area (km?) 0.20 0.81
Water storage (10* ton) 520 1030
Dry field (km?) - 0.09
Paddy (km?) - 1.86
Forest (km?) 5.6 96.36
Others (km?) - 1.68
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Fig. 2. Fluctuation of water level in the upper reservoir and lower reservoir. Arrow indicates water level change. Dotted line is midnight.
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Fig. 3. Spatial and temporal variation of rainfall, turbidity, and
chlorophyll-a concentration between upper reservoir (close
circle) and lower reservoir (inverted triangle).

Table 2. Environmental parameters in Yangyang reservoir.

Upper reservoir Lower reservoir
Water temperature (°C) 13.11+6.33 12.15+6.44
pH 7.131+0.18 7.17+0.23
DO (mg L™ 10.17£1.93 10.83+2.03
TP(ugL™) 13.57+4.07 11.33+£3.33
TN (mg L") 0.91+0.26 0.90+0.23
Qo ok, sl ws) AuRels Aoz

7 etk Chi-a st A3 sl Apelo
Zpel 5 HolA] oSkl 11l A 124 Abolel] wind =
A Vetar 3€elA 99 Abojell = Y s BY
(Fig. 3).
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Table 3. Dominant zooplankton species in Yangyang reservoir.
2007 2008 2009
Month
Upper Lower Upper Lower Upper Lower

Apr - - Keratella cochlearis  Keratella cochlearis  Keratella cochlearis  Keratella cochlearis
May - - Keratella cochlearis  Keratella cochlearis  Keratella cochlearis — Keratella cochlearis
Jun - - Ploesoma truncatum  Keratella cochlearis  Bosmina longirostris ~ Polyarthra spp.
Jul - - - - Bosmina longirostris  Bosmina longirostris
Aug - - Polyarthra spp. Polyarthra spp. Ploesoma truncatum Polyarthra spp.
Sep Polyarthra spp. Bosmina longirostris ~ Ploesoma truncatum  Ploesoma truncatum Polyarthra spp. Keratella cochlearis
Oct Polyarthra spp. Bosmina longirostris - - Ploesoma truncatum Ploesoma truncatum
Nov  Polyarthra spp. Polyarthra spp. - -

Dec Keratella cochlearis
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Fig. 4. Spatial and temporal variation in zooplankton abundance in
Yangyang upper reservoir (close circle) and lower reser-
voir (inverted triangle).
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