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Fig.1 Measurements of nearest neighbor distance( DNN) and separation swimming index ( ISS)

(‘a) Fish number was marked in Arabic numerals(0 —9) ,DNN for a focal fish 0 was calculated as mean of the nearest distance from four

nearest fish( F1,F2,F3 and F4 ) and the distance to its nearest neighbor( FO) ,DNN = (DO + D1 + D2 + D3 + D4) /5. (b) Movements of the

focal fish and the neighbouring fish in one second were expressed as vectors (D1 and D2 ). The difference between two vectors is the

separation distance(D).ISS was defined as ISS =2D/(D1 +D2).
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Fig.2 The relationship between age and total
length of larval Chinese sucker ( mean = SD)

The curve in the figure means best-fit nonlinear curve( P <0.05,

Adjusted R*> =0.99).
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Fig.3 The relationship between age and swimming

ability of larval Chinese sucker

m denotes swimming velocity, ® denotes swimming velocity
relative to total length. Data with different letters in the figure

mean significant difference( P <0.05).
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Fig.4 The relationship between age and Reynolds
number based on total length of larval Chinese sucker
A showed data for each group,the curve in the figure mean best-

fit nonlinear curve( P <0.05,Adjusted R*> =0.81).
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Fig.5 The relationship between age and separation
swimming index ( ISS) of larval Chinese sucker
Data with different letters in the figure mean significant
difference( P <0.05), % (P <0.05)and =% (P <0.01) mean
significantly smaller than 1. 27, shadow means the onset of

schooling and tight schooling.
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DNNL of larval Chinese sucker
DNN and DNNL decreased significantly with age( P <0.05),
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Ontogenetic changes in schooling behaviour during larval and
early juvenile stages of Chinese sucker ( Myxocryprinus asiaticus )

SHI Xiaotao'> , WANG Bo', WANG Xue', CHEN Qiuwen’, BAI Yanqin',
GAO Zhu', TU Zhiying', LIU Defu'"
(1. Engineering Research Center of Eco-environment in Three Gorges Reservoir Region ,Ministry of Education,
China Three Gorges University ,Yibin 443002, China
2. Research Center for Eco-Environmental Sciences,Chinese Academy of Sciences ,Beijing 100085 , China)

Abstract: Juveniles Chinese sucker ( Myxocryprinus asiaticus ) obtains schooling swimming behavior.
However,it is unclear when and why they form schooling behavior. We researched the mechanism of
schooling formation related to hydraulics. We analyzed swimming behavior of Chinese sucker that ranged
from 5 to 39 days post hatching(dph)at 20 C water temperature by video record. Swimming speed , nearest
neighbor distance ( DNN) , separation swimming index (ISS) and the Reynolds number based on total length
(RL) were calculated. ISS decreased significantly with age, significantly lower than random distribution value
at 19 dph(1.77 cm in total length, TL ) and became stable at the lowest value at 32 dph(2.40 cm,TL).
DNN changed in a similar way to ISS. The variation of ISS and DNN illustrated the schooling behavior was
formed at the 19 dph and became tight schooling at 32 dph. The total length increased with age at function
y=1.260 33 -0.015 58 xx +0.003 15 x x* — (4.849 78E - 5) x x’. Swimming speed first increased and
then decreased and finally became stable at 2. 45 + 0. 15 TL/S after 19 dph. RL increased with age at
function y = —607. 891 61 +156.809 12 xx —4.212 9 x x> +0. 037 9 x x’ ,RL exceeded 200 at 5 - 6 dph,
equaled 1 111 at 19 dph. Analyses showed that the RL did not explain the schooling behavior of Chinese
sucker,and schooling behavior was more likely related to the swimming behavior, as swimming changed
from intermittent sprinting to continuous cruising when schooling was formed.

Key words; Myxocryprinus asiaticus; larva; schooling behavior; swimming speed; hydraulics; ontogenetic
behavior
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