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A novel upper terminal edge of fishway designed to
enhance migration of Japanese mitten crab
Eriocheir japonica juveniles

Shunsuke Ooishi*!, Tatsuo Hamano*!', Akira Araki*,
Ken-Ichi Hayashi*!, Toshiaki Watanabe*’, and Motohiro Yokota*?

To develop a new economic and effective fishway which allows migration of juveniles of the
edible catadromous Japanese mitten crab Eriocheir japonica over the dam, devices at the upper
terminal edge of an experimental fishway, about 30 cm in width, were studied. Various water
injection techniques to dislodge the crabs reaching the edge, the use of a smooth floor to pro-
mote slipping, and gradually narrowed edge width of the fishway were examined. The effective-
ness was compared by assessing the number of crabs which dropped from the edge for 10
minutes. As a result, 76% of the test crabs were successfully dislodged by the injected water
from four nozzles, at incidence of 35°, 20 c¢m in distance from the nozzle to the landing point,
and a water velocity of 2.0 //min/nozzle. A smooth floor was not effective in emhancing the
rate of crabs dislodged. In the reduced edge width, 77-88% of crabs were dislodged from the edge

without the injection of water.
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Fig. 1. A schematic illustration of the experimental fishway used. The slope section is: 20° slope, 100 cm/s sur-
face current velocity, and maintained at 25+2°C. Sponge (dotted area) a three-dimensional mesh struc-
ture was used to assist climbing. The fishway was put on a concrete block (shaded area) in a large
tank. Arrows show the water current direction. A, nozzle for the stream current. B, nozzle for injecting
water to dislodge the crabs. Ten crabs were put in C in each trial. The number of crabs dislodged from
the terminal edge E of the fishway into the stock tank F was counted for 10 minutes period. This trial
was replicated until 100 crabs passed through D. C-D, 40 ¢m. D-E, 20 cm. A total of 737 seedling crabs
(average of carapace width, 9.4 mm) and 95 natural crabs (average of ¢. w., 9.9 mm) were used.
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Fig. 2. The angle of incidence of the water current.
Angle of incidence (0) was calculated from
the distance from base of injection nozzle
and the floor surface (8) and the distance
from this floor point to the landing point (b).
The axial diameter of injection water was
about 5 mm for all tested trials.
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Fig. 3. The landing points of the water currents used
in experiment I. Open circles indicate the
landing points of stream current of the
fishway. Solid circles were those of the in-
jected water. Shadowed area indicates the
sponge floor. The right side wall of the
fishway and right two injection nozzles are
not shown. a, border between floor and side
wall on the terminal edge of the fishway; b,
top of sponge of side wall; *, top of the left
side wall of the terminal edge of the fishway.
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Table 1. Frequency(%) of crabs dislodged from the
terminal edge of the experimental fishway
under the different injection water condi-
tions. Four injection nozzles were used. In
experiment I-A, the quantity of injection
water was changed at the constant angle of
incidence, 35°. In experiment I-B, the angle
of incidence was changed at the constant
water quantity 2.0 [/ min per nozzle. The
number of crabs observed was 100 for each
experiment condition.

Water quantity  Angle of  Frequency(%) of
Experiment (J/min) per nozzle incidence crabs dislodged

A 0 - 53
1.2 357 67
1.6 35 64
2.0 35° 76*

[-B 2.0 15° 65
2.0 35 76*
2.0 55 59

* The same data.
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Fig. 4. The aspect of the floor surface and landing
points of the injection water in experiment II-
A. A, rough surface; B, smooth surface at 10
cm of terminal edgg; C, smooth surface and
landing points of injection water at the edge
of the rough surface. Explanations of sym-
bols are the same as shown in Fig. 3.
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Fig. 5. The structure of the floor of the terminal
edge of the fishway in experiment II-B and II-
C. A, trapezoid in dorsal view; B, triangle;
C, triangle (-45° on tip). Explanations of
symbols are the same as shown in Fig. 3.
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Table 2. Frequency(%) of crabs dislodged under different conditions of the floor structure. In experiment II-A,
the floor surface was rough or smooth, and the landing point of injected water was also changed. In
II-B, the shape of terminal edge was square or trapezoid with a different number of nozzles and water
quantity. In II-C, the shape of the floor terminal edge was changed to square, trapezoid, triangle, and
triangle (-45°). The rough surface of the terminal edge and no injected water were used in II-C.

Surface of ~ Shape of the  Water quantity ~No. of  Total quantity Angle  Frequency(%)
terminal  terminal edge (I/min) injection (I/min) of of crabs
Experiment edge in dorsal view  per nozzle nozzles of water Landing point incidence  dislodged
II-A Rough Square 2.0 4 8.0 a & b in Fig. 4-A 3% T6*1
Smooth Square 2.0 4 8.0 a & b in Fig. 4-B 35° 61
Smooth Square 2.0 4 8.0 a & b in Fig. 4-C 35° 44 7
II-B Rough Square 2.0 4 8.0 a & b in Fig. 4-A 35° T6*!
Rough  Trapezoid 4.0 2 8.0 a in Fig. 5-A 35° 29
Rough  Trapezoid 2.0 2 4.0 a in Fig. 5-A 35° 44
Rough  Trapezoid 0 0 0 - - 68*2
II-C Rough Square 0 0 0 - - 53*!1
Rough  Trapezoid 0 0 0 - - 68*2
Rough  Triangle(0%) 0 0 0 - - 77
Rough Triangle (-45°) 0 0 0 - - 76
*1 The same data in the experiment I-A.

*2 The same data.
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