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Development of Hydraulic Jet Dredge-11*
.— 3. Field experiment of hydraulic jet dredge for catching surf clam —

Bong-kon CHO and Kwan-Soh KO**
National Kunsan Fisheries Junior College, National Fisheries University of Pusan**
(Receivced October 1, 1991)

To catch the surf clam, Mactra chinensis, in sand bottom using the excavating performance of
water jet, the authors had constructed the experimental hydraulic jet dredge by the result of water
tank experiment of previous report, and also were carried out the field experiments in the surf clam
fishing ground near Kunsan, Korea from 5th to 30th of october, 1990.

The results obtained are as follows,

1) Excavating depth was more than 10~11¢m at the 1500cm /s water-jet velocity in the fine sand
and muddy sand.

2) Towing tention was only 105+ 5kg in the 6.7¢m/s towing speed.

3) Average catch amount per unit towing area was 0.42kg/m? and it was 1.2~1.6 times
comparing on the conventional dredge.

4) Experimental hydraulic jet dredge did not nearly brake the surf clam.

5) Turbidity variation by the water jet of dredge was not serious in the fishing ground;

On the surface, when the depth is more than 5.2m, thrbidity variation was not found at all, and on
the 3m layer above the bottom, turbidity variations was increased 9~ 11ppm at 1m backward from
the dredge, but it was gradually decrease, and it was nearly not at 9m backward from the dredge.
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Fig. 1. Construction of the conventional dredge for catching surf clam.
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Fig. 2. Construction of the experimental hydraulic jet dredge for catching surf clam.
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Table 1. Description of the first field experiment in the fishing ground

Water Current Towing Nozzle Water-jet Excavated Catch
temp. direction velocity speed dist. tension height velocity  depth

No.of Depth Bottom

exp. ualit; .

Py PRV () (degree) (cm/sec) (cm/sec) (m)  (kg) (cm) (cm/sec)  (cm) (kg)

1-1 3.0 fineS. 18.0 080 25 6.7 40 242+3 3 1200 <11
” ” ” ” n n ” ” ” 1350 _<_14 35‘ 2

i ” " ” ” y ” 4 4 1500 5-16

1-2 4,5 fineS. 18.1 085 20 6.7 40 247+3 3 1200 <12
” ” ” " ” ” n ” ” 1350 £l4 30' 6

" o n ” ” ” ” n ” 1500 _<_ 1 6

1-3 6.8 S.M, 18.2 100 10 6,7 40 23243 6 1200 <1
a " ” ” ” " ” ” ” 1350 _<-13 28. 5

" ” ” ” L ” ” ” ”n 1500 i 15

14 7.0 S.M. 18.2 280 20 6.7 40 233+3 6 1200 <10
L4 ” ” ' 2 s n " 2 l 350 i 13 30‘ l

" ” ” ” ” ” ” ” " 1 500 _<— 15
Mean 6.7 120 3.1

Table 2. Description of the second field experiment in the fishing ground

Depth Water Current Towing Nozzle Water-jet Excavated Catch

No.of Bottom - - - - . .
exp puality temp. direction velocity speed dist. tension height velocity  depth
T (m) (C)  (degree) (cm/sec) (cm/sec) (m)  (kg) (cm)  (cm/sec) (cm) (kg)
2-1 3,5 fineS. 17.3 110 45 6,7 40 352+3 3 1200 . <14
v " ” 7 ” ” ” ” " 1 3 5 O i 1 6 27. 4
” ” ” ” ” L ” a ” 1 50 O i 17
2-2 6,0 S,M. 17,3 110 45 6,7 40 332+3 6 1200 <14
” ” o ” ” " ” i ” 1350 ils 25. 7
7 ” s s ”n " ” L2 ” 150 0 i 17
2-3 8.0 S M 174 135 30 6,7 40 313%3 6 1200 <13
" ” ” ” " L ” ” ” 1350 i14 36. 2
” ” ” ” ” " 4 ” " 1 500 i 1 6
Mean 6.7 120 29,8

Table 3. Description of the third field experiment in the fishing ground
Depth Water Current Towing Nozzle Water-jet Excavated Catch

No.of Bott . .
ez I(: p1(1) al?tl;, temp. direction velocity speed dist. tension height velocity  depth
o (m) (C)  (degree) (cm/sec) (cm/sec) (m)  (kg) (cm)  (cm/sec) (cm) (kg)
3-1 2.4 S .M, 16,5 280 15 6,7 5 — 3 1200 — —
3-2 2.4 S.M, 16,5 270 10 6,7 4 — 6 1200 — —
3-3 3.0 fineS. 16,7 270 10 6,7 40  552+3 6 1200 <12
” ” ” ” ” ” ” ” n 1350 514 } 23. 6
” ” ” " ” s ” . ” ” 1 500 i 16
3-4 3,0 fineS. 16,7 040 15 6,7 40 563+3 6 1200 <11
” 4 " ” n ” ” ” " 1350 i14 28. 8
" v ” " ” ” " L " 1500 515
Mean 6.7 120 26,2
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Table 4, Description of the fourth field experiment in the fishing ground

Depth Water Current Towing Nozzle Water-jet Excavated Catch
No.of Bottom —— - - - . .
exp puality temp. direction velocity speed dist. tension height velocity  depth
T (m) (C)  (degree) (cm/sec) (cm/sec) (m)  (kg) (em) (com/secy  (om)  (kg)
4-1 3.5 fineS. 17.2 118 32 6.7 40 95+5 3 1200 <1
n ” ” ” ” " ” ” ” 1350 ils 44. 0
” ” ” rr ” ” ” ” ” 1500 i 1 4
42 52 finesS. 17.3 108 20 67 40 1033 6 1200 <10
” ”n ” 2 ” ” " n ” 1350 512 50. 8
" ” n ” ” n " ” ” 1500 i 1 4
4-3 7.0 S,M, 17.3 290 15 6.7 40 107+3 3 1200 <10
” ” ” n ” ” ” ”" ” 1350 5‘12 65. l
a " ” ” ” n ” ” " 1500 i 13
44 7.5 SM. 1.3 260 22 67 40 107#3 6 1200 <10
” n n L ” l ” ” " 1350 511 40. 4
" " ” ” » ” ” n 1500 i 1 3
Mean 6,7 120 50,1
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Fig. 4. Construction of the remodelled experimental hydraulic jet dredge for the surf clam fishing.
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Table 5. Turbidity variation before and after the fourth fishing operation by the experimental dredge

Depth Water

Turbidity Turbity

Turbidity variation under

No. of Bottom : .C““e“t — obsertion  before experiment by distance
ox quality . dl;ectxon velc/)cxty depth  experiment {ppm)
P m) cc) (degree)  (m/sec) (m) (ppm) Im 3m 5m Tm 9m

1 3.5 fineS 17.2 118 0,32 S 18 11 5 1 0 0
2 52 fineS 17,3 108 0.20 S 17 0 0 0 0 0

L 24 9 4 1 0 0
3 7.0 S M 17.3 290 0,15 S 15 0 0 0 0 0

L 28 11 6 3 1 0
4 7.5 SSM 1.3 260 0,22 S 15 0 0 0 0 0

L 28 10 5 2 0 0

S : surface of sea water, L : 3m layer above the bottom.
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