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Feeding habits of western mosquitofish Gambusia affinis at Mizumoto Park in Tokyo, Japan
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Abstract

To understand the success of the invasions of non-native fish, it is important to identify feeding
characteristics. The western mosquitofish Gambusia affinis were collected from February to December 2020
(excluding April and May) at Mizumoto Park in Tokyo, and the stomach contents of 180 specimens were
investigated. A relative importance index (%MI) was calculated from the frequency of occurrence (%F) and
weight composition (% W) for each food item ingested by the western mosquitofish. Food groups detected
in the digestive tracts of the western mosquitofish were insects (mostly adult terrestrial insects), copepods,
arachnids, and plants (mostly filamentous algae). Insects showed the highest %MI (98.3 %) throughout the
study period, with a %MI above 90 % during summer and autumn. This feeding strategy of the species was
supported by low niche breadth value. It is suggested that the western mosquitofish affects the feeding of
native species in the study area by predominantly preying on insects, which are also important prey for many

native species.
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Fig. 1. Catch location (O) of western mosquitofish at Mizumoto Park in Tokyo.
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Fig. 2. Mean values of total length (TL: mm) of western mosquitofish caught in Mizumoto
Park during each month of the study period. The vertical bar indicates the standard error.
The number of individuals, including those with empty stomach, is shown in parentheses.
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Fig. 3. Vacuity index (VI: %) for western mosquitofish caught in Mizumoto Park during
each month of the study period. The number of individuals, including those with empty
stomach, is shown in parentheses.

Table 1. Index of relative importance (%MI) of prey items for western mosquitofish caught in Mizumoto Park
during each month of the 347-day study period.

taxa Feb. Mar. June July Aug. Sep. Oct. Nov. Dec. Feb.—Dec.
(6) a2) (8) (15) (22) (18) (16) a1 12) 120)
Insecta 0 0.05 31.05 97.02 91.59 99.73 29:99 100.00  99.19 98.29
Insecta larva 0 0 L.22 0 5.77 0 0 0 0 0.36
Copepoda 100.00 99.95 0.01 0 0 0.27 0.01 0.00 0.81 0.26
Aranecac 0 0 67.62 0 0.88 0 0 0 0 0.42
Plantae 0 0 0.00 2.98 1.76 0 0 0 0 0.67

The number of individuals, excluding those with empty stomach, is shown in parentheses.
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Fig. 4. Modified Costello feeding strategy diagram
for western mosquitofish caught in Mizumoto Park.
Prey-specific abundance (%P;) plotted against
frequency of occurrence (%F;) of food items in the
diet of the species.
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Table 3. Index of relative importance (%MI) of prey items among
three size classes (TL <20 mm, 20 < TL < 30 mm, 30 mm < TL)
for western mosquitofish caught in Mizumoto Park.

specimens for western mosquitofish

caught in Mizumoto Park. taxa LEE <(6220) mmes 20 = F(IS :)30 ) m(";)s EE
Size range Ba
Insecta 98.89 97.81 78.42
TL <20 mm (62) 0.06
Insecta larvae 0.05 0.78 6.17
< TL&3 3 .
20 TLA=30 mimi(55) B Copepoda 0.75 0.07 0.00
30 mm < TL (5) 0.18 Araneae 0.31 0.34 12.82
Total (120) 0.11 Plantae 0.00 1.00 2.59

The number of individuals, excluding
those with empty stomachs, is shown in
parentheses.

The number of individuals, excluding those with empty stomachs,
is shown in parentheses.
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Table 4. Comparison of total length (TL) or standard length (SL) of mosquitofish sampled in different studies.

Locality TL or SL* range (mm) Mean TL or SL* (mm) Month of capture References
Hawaii, USA 18.6-55.9* 35.0%* Jan.—Nov. Stearns (1983)
Indiana, USA 29-49 (female) May—Sep. Hughes (1985)
Ohio, USA 35.6 (female) May—July Surace and Smith (2016)
Spain 21-47.5 Jan.—Dec. Ferniandez-Delgado (1989)
Wuhan, China 12.0-44.1 30.4 (spring), 28.7 (summer) Mar.—Oct. Cheng et al. (2018)
Tokushima 21.9-32.6% Oct. Sato et al. (1972)
Tokushima 10-37% Jan.—Dec. Hirose et al. (1980)
Aichi 18% Oct.—Nov. Miyazaki and Taniguchi (2009)
Hiroshima 10.7-29.2 18.7 Feb., May—Dec. Mishiro et al. (2014)
Tokyo 10.9-37.2 20.2 Feb.—Mar., June—Dec. This study

Asterisks indicate SL.
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