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Burrowing Behavior and Preference of the Bottom Condition
in the Pseudogobio esocinus

By
Osamu HIRANO, Ken-ichi YAMAMOTO
and Hiroaki KONNO

The burrowing behavior in  Pseudogobio esocinus was ascertained based on the
photographic and optical observation in the glass tank. The preference of the grain-
size of sand or gravel of the fish was examined. The sand or gravel was divided into
five sizes of diameter of 0.50~1.00, 1.00—2.00, 2.00—4.00, 4.00—6.73 and 6.73—7.93 mm.
The action was taken in the following order; the fish sucked the sand in the bottom in
the buccal cavity and exhausted it from the gill slits, put the head in the sand, lifted
the tail with the horizontal opening of pectoral fins to the angle of 20° to 30°, and
burrowed into the sand using the thrust force caused by the sweeping action of the tail.
After finishing the burrowing, the head was kept in an upper position than the tail,
and the pectoral fins were opened a little and the other fins closed. The time needed
in burrowing was 3.0—4.5 sec in the case of a fish of total length of about 100 mm and
3.5—5.0 sec of the total length of about 130 mm. Eighty four to 92% of the individual
number of the fish distributed on the sand bottom of the diameter of 0.50 to 2.00 mm
and 33100 % out of them burrowed into the bottom. But little distributed on the
gravel bottom of the diameter of 2.00—7.93 mm and none burrowed into the bottom at
all. The fish of the total length of 80~160 mm and the total length of 50—80 mm
burrowed mainly into the grain-size of 0.50—1.00 mm and the grain-size of 1.00—2.00 mm,
respectively.
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Fig. 1. Experimental tank used in the preference test for the bottom substance. A,, As;

water reservoir, B; fish reservoir,

C; compartments for the test (The bottoms

of five compartments covered over with the five grain-sizes of sand or gravel to

a thickness of five cm respectively ),

numerals; cm.

P lift pump, $; screen board, Unit of
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The grain-size (8d 1—5) of the bottom substance used in the preference
The substance was analysed by the sieving method and referred

Grain-size

Diameter of particles (mm)

Wentworth’s scale

Sd 1 6.73—17.93
Sd 2 4.00—6.73
Sd 3 2.00— 4.00
Sd 4 1.00—2.00
Sd 5 0.50 — 1.00

Pebble gravel

I——

Granule gravel
Very coarse sand
Coarse sand
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Table 2. Number of individuals of Pseudogobio esocinus in each grain-size compartment.
Number in parenthesis shows the burrowed individual. Arrows indicate the
direction of water flow.

Total length \\Grain-size* Sd1 Sdz2 Sd3 Sd4 Sd5

10y 1(0)  2(0) 7(0) 14(7
80— 160 m 400)  0(0) T0(0)  3(3 1813

Total length \ Grain-size* Sd3 Sd5 Sdl Sd4 Sd2

o 160 200 18D  0(0  5(5 0(0)
T 0(0)  9(9 “2(0) 1272 2(0

1(0) 6 ( 6) 00 17 (15)  1(0)

50 — 60 mn 2 (0) 6(6 0(0) 15(13) 1(0)

# The grain-size (Sd 1-5) is shown in Table 1.

/

Fig.2 The burrowing behavior in Pseudogobiv esocinus.
A; Posture in concaving the body and burrowing into the
sand by the thrust force of the sweeping action of the tail.
B; Just before hiding the body into the sand (a) and the
typical posture in hiding (b). Arrow shows the direction of
burrowing. S; The sand of the grain-size of 0.50 to 1.00 mm
diameter.
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Explanation of Plate [

Plate 1. The burrowing action in Pseudogobio esocinus,
1. The posture in resting. The pectoral fins are opening horizontally.
2 and 3. Lifting up the body by the pectoral, pelvic and anal fins, and protrud-
ing the lip into the sand.
4. Convexing the body.
5. Putting the head in the sand and lifting the tail by the horizontal opening of
pectoral fins,
6. Strongly sweeping the tail from side to side. This action is taken to just
after hiding the body into the sand.
7. Concaving the body.
Burrowing into sand while closing each fin.
9. Just before hiding the body into the sand.
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O. HiraNo, K. YaMaMOTO & H. KONNO PLATE 1
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