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A novel upper terminal edge of a fishway designed to enhance
migration of shrimp and benthic fish

Tatsuo Hamano™!

, Hiromu Fukuizumi*'*? Akira Araki™*'

, Naohiko Takeshita™'

Toshlal ci Watanabe™®, and Motohiro Yokota™®

To develop a new economic and effective fishway which allows the migration of diadromous shrimps and
benthic fishes over dams, devices at the upper terminal edge of an experimental fishway with a trapezoidal
cros-section (maximum width 30 cm and floor width of 10 cm) were studied. The atyid shrimp Caridina
lencosticta and gobiid fish Rhinogobius sp. CB actively migrated when a stream current of 5.0 //min was
passed over the fishway. The current without a hydraulic jump from a pipe promoted animals to reach the
upper terminal edge through the splash zone of the water inlet and successfully passed over the fishway.
30—70 % of the test animals effectively passed over the fishway when the terminal edge of the fishway was

constructed of two isosceles triangles.
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Fig. 1. A schematic illustration of the experimental fishway used. The slope section has a 20°slope. Sponge (dotted area), a
three-dimensional mesh structure, was used to assist climbing. The f{ishway was put on concrete blocks in a large
tank. Arrows show the direction of flow. A is a nozzle through which the maintenance water was pumped into the
{ishway. Experiment I was carried out between B-C. Experiment Il and I were done between C-D and test indi-
viduals which succe%sfully passed over the terminal edge D fell into the net E. B-C, 40 em; C-D, 20 cm, Left top is
the terminal edge in Experiment [II-A. Shadowed area indicates the sponge floor. The right side wall of the fishway

is not shown.
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Table 1. Temporal change of the frequency % (number) of atyid shrimp Cariding leucosticla and gobiid fish Rhino-
gobius sp. CB successfully passing C (Fig. 1) in the fishway. Fifty individuals were used in each trial.

. . Water quantit Time elapsed
Species Time ( c/]min) ’ 10 min 20 mi}; 30 min
0 0 (0) 0 (0) 0 (0
2.5 80 (40) 86 (43) 86 (43)
Daytime 5.0 68 (34) 72 (36) 80 (40)
7.5 52 (26) 66 (33) 76 (38)
C. lencosticta 2.3 2 6 G) 8§ @
0 0 (0) 0 (0) 0 (0)
2.5 48 (24) 58 (29) 66 (33)
Nighttime 5.0 52 (26) 74 (37) 82 (41)
7.5 34 (17) 52 (26) 74 (37)
9.5 10 (5) 18 (9) 20 (10)
0 0 (0) 0 (0) 0 (0)
2.5 12 (6) 36 (18) 56 (28)
Daytime 5.0 16 (8) 52 (26) 72 (36)
7.5 2 (D 8 (4 32 (16)
R sp. CB 9.5 8 (4 20 (10) 36 (18)
0 0 (0) 0 (0 0 (0)
2.5 20 (10) 46 (23) 60 (30)
Nighttime 5.0 48 (24) 60 (30) 72 (36)
7.5 16 (8) 28 (14) 42 (2D
9.5 6 (3) 14 (D 22 (1D
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Fig. 2. Patterns of the splash zones at the terminal edge of the fishway with different tips of pipes and numbers of pipes. A,
a pipe with no nozzle; B, two pipes without nozzles; C, a pipe with a high pressure nozzle 1; D, two pipes with high

pressure nozzles, Bright areas show the splash zone.
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Table 2. Temporal change of frequency % (number) of atyid shrimp Caridina leucosticta and gobiid fish Rhinogobius sp. CB
that successfully passed over the terminal edge under different conditions of the tip of pipes and number of pipes.
All trial was carried out at 5.0 { /min in the daytime. Thirty individuals were used in each trial.

. . . . Time elapsed
Species Tip of pipes No. pipes o min 20 min o

1 6.7 (2) 200 (6) 367 (11)

No nozzle
, 2 6.7 (2) 200  (6) 300 (9)

C. leucosticta
) I 0 (0) 0 (0) 0 (0)
High pressure nozzle

2 133 (4) 300 (9) 300 (9)
No nozzl | 200 (6) 300 (9) 567 (17)
o B o nozzie 2 200 (6) 500 (15) 700 (21)
- i o 1 67 @) 33 () 267 (8)

187 pressure nozzie 2 300 (9) 533 (16) 667 (20)
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== : Caridina leucostictc : strong

== : Rhinogobius sp.CB . moderate

=> . both C. leucosticta and - weak
R.sp.CB

(
‘ : landing point

.11 : staying area of animals

%\\\ : side wall (slo ’
: pe 45° )
* :‘:\ \_ /:»\\\ J

Pig. 3. Structure patterns of the terminal edge of the fishway and migration patterns of animals around the landing point of
the maintenance water for each terminal edge structure, A-E, examined,
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Table 3. Temporal change of the frequency % (number) of atyid shrimp Caridina lencosticta and Rhinogobius sp. CB that
successfully passed over the fishway under different structure patterns of the terminal edge. Structure patterns
A-E are shown in Fig. 3. All trials were carried out at 5.0 / / min on daytime from a pipe without high pres-
sure nozzle. Thirty individuals were used in each trial.

Structure patterns of the

Time elapsed

Species ! - - -
terminal edge 10 (min) 20 (min) 30 (min)
A 333 (10) 533 (16) 700  (21)
B 16.7 (5) 233 (7) 233 ()
C. leucosticta C 10,0 (3) 367 (1) 36.7 (1)
D 433 (13) 66.7 (20) 70,0 (21)
E 13.3 (4) 20.0 (6) 20.0 (6)
A 133 (4) 167 (%) 200 (6)
B 6.7 (2) 16.7 (5) 26.7 (8)
R. sp.CB C 20,0 (6) 46.7  (14) 533 (16)
D 0.0 (0) 6.7 2) 30.0 ()]
E 100 (3) 267 (8) 433 (13)
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