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Fig. 1 Diagram of experimental equipment
I: 2 mm aperture porous plate, buffer water flow;
II: stop nets; III: side length 1 cm grid; I'V: flow field
equipment, 50 cmx20 cm*20 cm; V: controllable flow water

valve; VI: storage tank, 40 cmx30 cmx30 cm;
VII: adjustable flow rate pump.
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*1 HEEHEITAHHERER
Tab.1 Description of behavior characteristics
of juvenile Tachypleus tridentatus

114 behavior
AP lie prone

17 AR description of behavior
R IR A T K Wi T 7
KR lie supine  FfHB AL F 3k MO S 05
€47 crawl WA =32 3, e R RS 3l
R -IATIEVK KRS T T K 1 RS, HE
burst-coast W AT I B AR B — A 2 R
swimming VKR ) T A U0 Dk

d J#¥k swimming

¢ JI&FF crawl

K2 hEERER 4 FdT 0

Fig. 2 Four behaviors of juvenile Tachypleus tridentatus
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TEHHE ] Excel #EATHIATHRS, ] SPSS
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IR | AR RS DK R[] | A Ui UK R B 1 R
FF#IH Duncan’s Z 8 RS A 22 5. Giit
B3 FHF S bR 22 (X £SD) IR, P<0.05 3%
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Tab. 2 Theprobability of each behavior of juvenile Tachypleus tridentatus at different water flow velocity X +SD, %
5% behavior Wi /(cm/s) flow velocity
0 0.06 0.08 0.10 0.12
I} lie supine 51.65+1.65° 17.06+8.30° 15.50+1.78° 14.00+1.70° 11.65+2.65° 6.65+3.35"
WU lie prone 25.00+1.70 27.23+10.00 18.09+2.36 25.24+10.21 18.13+16.22 7.90+0.00
€T crawl 23.30+0.00 32.62+1.65 38.06+2.54 27.46+5.23 30.08+4.33 60.00:£6.70
ik swimming 0.000.00° 23.09+0.00° 28.35+1.70%¢ 33.30+0.00™™ 40.15+14.67* 25.45+1.70™¢

T A B R B ER B 18] 22 57 1. #5 (P<0.05).

Note: Different letters on the upper right corner represent significant difference (P<0.05).

22 AERETHEEHERKITHTHL
ARV AT FE R, X HE 2 ik 8h 71 24 50 it

AT o3HT, K28 Ui A E 2 5 SR 4 3 2 (1 5 7K
TR EAT S (18] 3), WISt T e
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THE 2 1) SF- X84 S5 Yk st [0 s 37 38 084 o 2 B0 A
SEHA I (y=10°—387726xX*+36885%-1062.80, R=
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gill contraction frequency
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Pl 3 R S AL A A A0 5 I U PR A L O 3R
Fig. 3 The relationship between gill contraction
frequency and water flow velocity in Tachypleus tridentatus
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P 4 AN [ 3 R 4 252 40 DK I 17 22 1
28 I R E R R 25 5 10 35 (P<0.05).
Fig. 4 Swimming durations of juvenile Tachypleus
tridentatus at different water flow velocity
Different letters on the line represent significant difference
(P<0.05).
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bc bc
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JK B # B/ (cm/s) water flow velocity

P s AN [ g T A 2 B U % 2 U Uk ] 22 £k
2 b AR R R 25 5 8 35 (P<0.05).
Fig. 5 Changes of single burst swimming time of juvenile
Tachyleas tridentatus at different water flow velocity

Different letters on the line represent significant
difference(P<0.05).
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burst swimming distance
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& 6 AS[FIVEER T HER 5 K& DK B AR 1k
2 bRl PR 22 S 35 (P<0.05).
Fig. 6 Changes of burst swimming distance of juvenile
Tachyleas tridentatus at different water flow velocity

Different letters on the line represent significant
difference(P<0.05).
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JK 8 B /(cm/s) water flow velocity
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& EARR TR E R T
Fig. 7 Changes of ground burst swimming speed of juvenile
T. tridentatus at different water flow velocity (P<0.05)
Different letters on the line represent significant difference.
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Abstract: The limulus reagent prepared from hemolymph of horseshoe crab (Tachypleus tridentatus) is the
standard method for endotoxin detection domestically and internationally. However, Chinese resources have
plummeted in the past 30 years and need urgent protection and recovery. Artificial breeding and selecting suitable
sea areas for proliferation and release of juvenile horseshoe crabs are currently recognized as effective measures to
restore horseshoe crab resources. However, there is a relative lack of basic research on the theory and technology
of horseshoe crab seedling release. At present, field release to deeper waters is mostly done by boats to sprinkle
into the seawater. Whether water flow affects the normal behavior and survival of juvenile T. tridentatus urgently
needs to be explored. We selected first instar T. tridentatus with prosomal width of (0.58+0.02) c¢cm for the study, at
water temperatures of (24+2) “C. The gill contraction frequency, swimming duration, and burst-coast swimming
indexes of juvenile T. tridentatus under different water flow velocities (0.00, 0.06, 0.07, 0.08, 0.10, and 0.12 cm/s)
were measured. During the experiment, thirty first instar T. tridentatus were placed in each water flow velocity
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group in the flow field device. After the experiment, the juvenile horseshoe crabs were put back into the culture
pond to ensure that no test individual was repeated. The experiment was conducted for 24 h. During the
experiment, cameras were used to take photograph for the swimming behavior of juvenile T. tridentatus from the
front and top of the flow velocity device. The results showed that the gill contraction frequency of first instar T.
tridentatus increased with the rise in water flow velocity (y=2.02x—0.23, R*=0.89, P<0.05). The swimming
duration of juvenile horseshoe crab increased initially and then decreased with increasing water flow velocity
(y=10°x"—387726x*+ 36885x—1062.80, R*=0.85, P<0.05). The single maximum swimming duration of juvenile T.
tridentatus was up to 70 s at different water flow velocities. The mean burst swimming time of first instar
horseshoe crab demonstrated a decreasing trend with increasing water flow velocity (y=—239.53x+32.19, R*=0.90,
P<0.05). With the increase in water flow velocity, the average burst swimming distance first decreased (0.06—0.07
cm/s), then increased (0.07-0.08 cm/s), and decreased again (0.08-0.12 cm/s) (y=—185351x*+37240x—1540.10,
R’=0.67, P<0.05). The mean ground burst swimming speed of first instar T. tridentatus increased initially and then
decreased as the water flow velocity increased (y=3x10°x-868691x*+79752x—2285, R*=0.58, P<0.05). The
suitable survival velocity of first instar T. tridentatus was 0.06-0.08 cm/s, which provides a theoretical basis for
the environmental setting of artificial breeding of juvenile horseshoe crabs and the selection of field release sites.
The results indicated that the swimming behavior strategies of juvenile T. tridentatus were different at different
water flow velocities, and a bay with less wind and waves should be selected for field release.

Key words. Tachypleus tridentatus;, water flow velocity; gill contraction frequency; swimming duration; burst-
coast swimming
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