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Abstract

In order to examine the feeding ecology of the endemic goby Rhinogobius candidianus in Chinshui
Creek, a tributary to Choushui River in Taiwan, the fish was sampled monthly with a 12-volt electric
fishing gear from November 2008 to October 2009. A total of 1,103 individuals of the fish with the body
sizes ranging between 1.70 cm and 7.73 cm were collected, and their stomach contents were examined.
Number of fish with empty stomach was 3.83% in the winter dry season while 16.24% in the summer
monsoon season. Apparently, the winter dry season of low stream flow provided a stable stream environment
with abundance of food for the fish. R. candidianus is omnivorous fish consuming primarily filamentous
algae, insects, and detritus. Relative frequency occurrence and abundance of these three food items varied
with time, and composed more than 40% of the similarity relative indices. The diet composition varied
significantly with fish sizes, showing a shift of diet from aguatic insects to filamentous algae with the
growth. The composition also varied significantly between the summer monsoon season and winter dry
season, and strongly affected by typhoon events.
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Fig. 1. The fish sampling sites (solid circles) at Chinshui Creek in Taiwan.
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Table 1. Total lengths and total weights (meantstandard deviations; rangesin parentheses) of Rhinogobius

candidianus collected from Chinshui Creek over the time from November 2008 to October 2009

Total length (cm)

Body weight ()

5.33 + 1.06 (2.28-7.73)

2.27 +1.25(0.11-6.18)

4.83 + 0.85 (2.65-6.59) 1.66 + 0.76 (0.21-4.89)
4.41 + 1.16 (1.70-6.40) 1.36 + 0.91 (0.04-3.55)
3.92 + 0.98 (2.16-6.66) 1.00 + 1.02 (0.11-4.53)
3.84 + 0.90 (2.14-6.28) 0.81 + 0.62 (0.05-3.10)
4.17 + 1.08 (2.28-7.49) 1.12 + 1.03 (0.09-5.08)
4.13 + 0.97 (2.68-6.60) 1.02 +0.78 (0.17-3.62)
4.25 +1.00 (2.33-6.60) 1.17 +0.89 (0.11-4.38)
4.16 + 0.86 (2.77-6.53) 0.99 + 0.76 (0.23-4.01)
4,65 + 0.66 (2.75-6.33) 1.28 + 0.58 (0.21-3.08)

4.73 % 0.51 (3.65-6.37)

1.49 + 0.51 (0.58-2.89)

Month Sampling number of fish

2008
Nov 103
Dec 100

2009
Jan 100
Feb 100
Mar 100
Apr 100
May 100
Jun 100
Jul 100
Sep 100
Oct 100

Average 100

4.50 = 0.99 (1.70-7.73)

1.36 + 0.95 (0.04-6.18)
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Fig. 2. Percentage composition of monthly abundance (Fi) of food items in stomach contents of
Rhinogobius candidianus collected from Chinshui Creek, November 2008 to October 2009 (B, filamentous
algae; [, Insecta; [, Cladocera; [, Rotifera; [, Nematoda; [, fish eggs; [[T], fish scales; [, bivalves;
B, Gastropoda; [, detritus).
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Fig. 3. Percentage composition of monthly frequency occurrence (Ni) of food itemsin stomach contents
of Rhinogobius candidianus collected from Chinshui Creek, November 2008 to October 2009 (B,
filamentous algae; [, Insecta; [, Cladocera; [}, Rotifera; E4, Nematoda; [, fish eggs; [, fish scales;
B, bivalves Gastropoda; [-], detritus).
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Fig. 4. A cluster dendrogram showing similarity in monthly relativeindices (RI) of food itemsin stomach
contents of Rhinogobius candidianus collected from Chinshui Creek, November 2008 to October 2009.
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Fig. 5. Non-metric multi-dimentional scaling (MDS) showing similarity (solid line circles, 60%; dashed
line circles, 80%) in monthly relative indices (RI) of food items in stomach contents of Rhinogobius
candidianus collected from Chinshui Creek, November 2008 to October 2009.
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Table 2. Monthly variation in the microalgal composition of stomach contents of Rhinogobius candidianus

collected from Chinshui Creek, November 2008 to October 2009 (A, average cells number of algaein 1

ml >1,000; B, 50-1,000; C, 10-50; D, <10)

2008 2009
Species
Nov Dec Jan Feb Mar Apr May Jun Jul Sep Oct
Chlorophyta
Closterium C
Cosmarium C C D C D A B B B C D
Scenedesmus D D D B D D C
Bacillariophyta

Achnanthes D D C C C C C
Amphiprora D D D D C B D
Biddulphia D D D C C D
Cocconeis B B B B C C C D D D
Cyclotella C D D B D B C
Cymatopleura D
Cymbella A A B A C A A A A A B
Diatoma D A C A A A A D
Fragilaria D D D A B D B
Gomphonema B B B A B A B A A A C
Gyrosigma D D C
Melosira A B B A D B B B A B B
Navicula B B B B B B A B B A B
Nitzschia B B B A B B A B A A C
Sauroneis D C
Surirella D D D
Synedra A A B A B A A A A A B
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KA 5 W o F A R A o

AT 2 SR 8 B SR R 1 Bl = ) SO
B S A AR K A BR g (Stoner and
Zimmerman 1988; Clements and Choat 1993;
Blay 1995; Labropoulou et al. 1997; Garcia and
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Table 3. Percentage composition of monthly abunadance (Fi) of food items in stomach contents of five

size classes of Rhinogobius candidianus collected from Chinshui Creek, November 2008 to October 2009

Size classes (total length, cm)

Food items

<35 3544 45-54 55-6.4 >6.4
Filamentous algae 4.68 25.80 33.56 47.49 44 47
Insecta 68.11 39.28 32.79 23.36 32.15
Rotifera 0 0.03 0 0 0
Cladocera 0.01 0.30 0.16 0 0
Nematoda 0.10 0.38 0.23 0.34 0.29
Fish eggs 0 0 3.37 0
Fish scales 0.09 0.14 0.14 0.71
Gastropoda 0.23 0.32 0.55 0.58
Bivalves 0.47 0.54 0.07 0.04 0.00
Detritus 26.31 3321 32.18 27.48 23.10
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Fig. 7. A cluster dendrogram showing similarity in relative indices (RI) of the food items in the stomach
contents among five size classes of Rhinogobius candidianus collected from Chinshui Creek, November
2008 to October 2009.
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Fig. 8. Non-metric multi-dimentional scaling (MDS) showing similarity (solid linecircles, 60%) in relative
indices (RI) of food items in stomach contents among five size classes (solid squares, individuals with
total length in cm) of Rhinogobius candidianus collected from Chinshui Creek, November 2008 to October 2009.
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