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Ecological Study of Mudskipper — VI
Relationship between Behavior of Mudskipper on Tidal Flat
and Some Environmental Factors

Hideaki Koca

Abstract

Mudskipper, Boleophthalmus pectinirostris appear on tidal flats in the low water and feed, and the
males in the breeding season repetitively jump, which is defined as courting behavior. In winter, the
fish seldom appear on tidal flats except on especially warm and fine days. Even in their active
period, it is said that their apperance changes with the weather. Then, the relationship between their
appearance, jumping and some environmental factors was examined by means of multiple regression
analysis.

In a low temperature period, their appearance was much more in a clear and warmer day. In
other period, it was much more during spring tide than during neap tide, and not related to the weather
condition. Inmarch to April and October to November, their appearance was explainable above fifty
percents by only two explanatory variables, which were atmospheric temperature and weather, and
tidal range and atmospheric temperature, respectively.

Main jumping period was in May to July. Jumping had some periodicity, and was not related the
environmental factors at all. It was presumed the fish spawned simultaneously as a spawning shoal

in some period when was during neap tide to spring tide.
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Fig. 1. FAESHRT

Map of the investigating location.
Meshed mark shows observing tidal flat.
Solid circle and open triangle show the
measuring point of the atmospheric and
mud temperature, respectively. Solid tri-
angle shows the point of observing muds-
kipper and measuring weather and wind
speed.
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Table 1. ZHEAHEK L 2 TR EHBEOHMER RERFRN

The best linear multiple regression model of appearance on tidal flat of mudskipperobtained by

backward elimination method.

Partial regression coefficient

Period Const. R* R  AIC F,
Weather Wind A. Temp. T.range

Mar. to Apr. 0.30%* - 0.22** 0.29** —3.85 0.659 0.642 172.6 39.22**
(0.33) (0.58) (0.23)

May to July — —0.10** 0.08** 0.48** —0.32 0.329 0.313 344.9 20.93**
(breeding period) (—0.20) (0.36) (0.40)

Aug. to Sept. - - - 0.37** 1.02 0.235 0.221 157.2 17.47**
(0.48)

Oct. to Nov. - —0.13* 0.10** 0.72%* —2.56 0.567 0.549 225.7 32.70**
(—0.18) (0.32) (0.54)

December 0.25* —0.10 0.25%* 0.37 —4.27 0.594 0.520 73.5 8.05**
(0.33) (=0.17D) (0.50) (0.25)

The best models were determined by the largest value of R,

R? : Coefficient of determination. HF52 (BERE)
R

* % : Significant at 1% level.

* : Significant at 5% level.

: Multiple correlation coefficient adjusted for the degrees of freedom. B HEEFE 3" 4 EEEIRE
) : Standard partial regression coefficient. fEH¥EREIR{RE
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Table 2. 2 BHEAZHIC & 2 HIE B LHBEOBERRER
Two left explanatory variables’ linear multiple regression model of appearance on tidal flat of
mudskipper obtained by backward elimination method.
Partial regression coefficient _
Period Const. Rz R AIC F,
Weather Wind A. Temp. T.range
Mar. to Apr. 0.32** - 0.22** - ~-3.00 0.609 0.597 179.4 48.32**
(0.35) (0.60)
May to July - - 0.07** 0.46** -0.18 0.292 0.281 350.0 26.61**
(breeding period) (0.61) (0.38)
Aug. to Sept. - — — 0.37** 1.02 0.235 0.221 157.2 17.47**
(0.48)
Oct. to Nov. - - 0.11** 0.68** ~2.68 0.537 0.525 229.0 44.03**
(0.33) (0.51)
December 0.24* - 0.30** — -3.65 0.525 0.485 73.8 13.26**
(0.31) (0.62)

R? : Coefficient of determination. H5E (BREFRL)
R

. Multiple correlation coefficient adjusted for the degrees of freedom. B T I 2 EMBEGRE

) : Standard partial regression coefficant. fEH#{REIRREL

% % : Significant at 1% level.

* : Significant at 5% level.
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Three dimensions graph forecasting
appearance of mudskipper on tidal flat
in March to April.
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Three dimensions graph forecasting
appearance of mudskipper on tidal flat
in October to November.
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Table 3. HEEEBOVHEE Y v > 7 L OHBRE (5~8A)

Mean values of each item and correlation coefficient with jump in breeding period.

Jump Appear.

Weather W.speed A.temp. M. temp. T. range

Mean value 2.06 3.03
Correlation coefficient - 0.55*%*

2.91 26.65 26.89 3.56
—0.00 0.03 0.04 0.13

% % : Significant at 1% level.
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