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Abstract

From June to September 2009, an investigation of the aquatic Crustacea and vertebrate fauna of Orchid Creek was
conducted once a week in Da-Jiou-Shi Experimental Forest, National Ilan University. The middle stream sediment storage
dam was the demarcation point of the different sampling plots and from the headwater (sampling plot A) to downstream
(sampling plots B and C) environments. Each linear sampling plot consisted of 10 trapping units, and the distance between
two trapping units was 10 m. We compared the fauna composition, body condition, population structure, and relative
abundance of certain species, and recorded the following environmental characteristic: microhabitat type, substrate,
water-depth, water-temperature, and rainfall, within the different sampling plots.

Aquatic Crustacea and vertebrate fauna from 11 families, comprising 14 species, were recorded in Orchid Creek. These
included 2 shrimp species (from 2 families), 2 crabs species (from 2 families), 4 tadpole species (from 2 families), and 5 fish
species (from 4 families) , of which Varicorhinus barbatulus appeared to be the predominant fish species. In additions to the
above, an ophidian species of the family Colubridae was also recorded.

The study results indicated that the sand and pebbles (round stones) accumulated at the upper-dam, probably causing
food sources and reproductive space shortages, possibly resulting in a reduction of the population number or available
microhabitat for V. barbatulus. The Schnabel population estimated method showed that both V. barbatulus and Rhinogobius
candidianus had larger populations in the downstream section of the dam compared to headwater, but V. barbatulus from the
upper dam section had higher maturity proportion in population structure than conspecifics from the lower-section, which
may be due to improper isolation and pool population regeneration as a result of the dam. In addition, migrating Anguilla
marmorata and Eriocheir japonicas were restricted to the downstream region below the dam. A mark and recapture method
was utilized on the dominant fish species to determine the population interchange between the upper- and lower-dam, but
only upstream-marked V. barbatulus were collected downstream after the typhoon, Morakot. No downstream-marked fish
were recorded in the upper—dam region. Our result proved that the sediment storage dam will affect the population structure,
distribution, and migration of fishes in Orchid Creek. Considering the hydrological, geological, and biological status, there is

a requirement for further improvement of the dam structure in this creek.

Keywords: Rhinogobius candidianus, sediment storage dam, species distribution, stream ecology, Varicorhinus barbatulus
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Fig. 1 The relative localities of the different aquatic fauna inventory sampling plots along Orchid Creek,
Da-Jiou-Shi Experimental Forest (left; % : sediment storage dam; A,B,C: the relative localities of linear

sampling plots); The sediment storage dam of Orchid Creek under high water level condition(right)
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Table 1 The average stream-width (m), water-
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Table 2 The mean substrate percentage and microhabitat type differences, and comparisons between
the upper- and lower-sediment storage dam of Orchid Creek, before (June) and after (September)

typhoon Morakot passed over the area
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ANy W NEEE JE BE DT NI R 294 %ﬁ TR BER R

e AT Jun. 09 145 10.5 175 175 195 175 3 30 30 0 30 0 10
Sep. 09 16 12 19 16 17 17 3 0 0 0 90 0 10

7 BBk Jun. 09 20.5 18.5 13.5 12 15 12 8.5 40 50 0 10 0 0

Sep. 09 16 17.5 18.5 16 13 12 7 0 30 0 70 0 0

s CHh Jun. 09  13.5 19.5 20 15 155 10.5 6 50 50 0 0 0 0

Sep. 09 15 12 19 19 15 12 8 0 0 0 100 0 0
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Table 3 The aquatic fauna and their distribution along
Orchid Creek between the upper- and lower-dam (©):

endemic species; (O : endemic subspecies; A:
upper-dam sampling plot; B and C: lower-dam
sampling plots)
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Shannon-Wiener index 2.18

Simpson” s index 0.72

Evenness 0.27
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Fig. 2 The correlation between monthly

cumulated rainfall and the relative abundance of

Varicorhinus barbatulus in Orchid Creek,
Da-Jiou-Shi Experimental Forest in different
months
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Table 4 The comparison of the estimated
population of Varicorhinus barbatulus and
Rhinogobius candidianus at A (upper-dam), B,
and C (lower-dam) sampling plots along Orchid
Creek (95% confidence estimation interval).
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£

A T B [t C i
,F» ,?ﬁ%ﬁg Fl 177 197 375
(Varicorhinus barbatulus) (150-217)  (157-266)  (318-456)
PR i 153 285 199
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Fig. 3 The comparison of the population structure
and condition coefficient (K) of Varicorhinus
barbatulus between the upper- and lower-dam of
Orchid Creek, Da-Jiou-Shi Experimental Forest.
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