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Mesh Selectivity of a Shrimp Beam Trawl for Tora velvet Shrimp
Metapenaeopsis acclivis, Kishi velvet Shrimp Metapenaeopsis dalei and
Smoothshell Shrimp Parapenaeopsis tenella

Tadashi Tokar* and Hideo Sakajl

This paper describes mesh selectivity of a shrimp beam trawl for three small shrimps; tora velvet
shrimp Metapenaeopsis acclivis, kishi velvet shrimp Metapenaeopsis dalei and smoothshell shrimp Para-
penaeopsis tenella. Covered-net experiments were carried out by a shrimp beam trawl with codends of
six mesh sizes (16.5, 19.9, 22.1, 25.1, 46.1 and 69.3 mm). The mesh size of the used cover-net was
13.8 mm. The respective mesh selcetivities for three species were obtained against carapace length.
Both mesh selectivities of tora velvet shrimp M. acclivis and kishi velvet shrimp M. dalei were remark-
ably similar to that of southern rough shrimp previously reported. Smoothshell shrimp Parapenaeopsis
tenella go through mesh more easily than the other species.
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rapenaeopsis tenella
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Fig. 1. Mesh selectivities of 16.5, 19.9, 22.1 and 25.5 mm mesh codends for tora velvet shrimp Metapenaeopsis
acclivis plotted against carapace length. Symbols which are connected by solid lines show that sample
sizes are more than 10.
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Fig. 2. Mesh selectivities of 16.5, 19.9, 22.1 and 25.1 mm mesh codends for kishi velvet shrimp Melapenaeopsis
dalei plotted against carapace length. Symbols which are connected by solid lines show that sample sizes
are more than 10.
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Fig. 3. Mesh selectivities of 16.5, 19.9, 22.1 and 25.1 mm mesh codends for smoothshell shrimp Parapenaeopsis
tenella plotted against carapace length. Symbols which are connected by solid lines show that sample
sizes are more than 10.
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Table 1. Regression equations of body length (mm) against carapace length (mm) for tora
velvet shrimp Metapenaeopsis acclivis, kishi velvet shrimp M. dalei and smooth-
shell shrimp Parapenaeopsis tenella.

Regression equation

Species Sample Correlation

name Siope y-intercept number coefficient
M. acclivis 3.4 10.96 545 0.938
M. dalei 3.39 8.37 330 0.918
P. tenella 2.86 8.33 514 0.956
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Fig. 4. Comparison of mesh selectivities among southern rough shrimp Trachypenaeus curvirostris, tora velvet
shrimp M. acclivis, kishi velvet shrimp M. dale; and smoothshell shrimp P. fenella. Solid lines show
mesh selectivities of southern rough shrimp previously reported by Tokai et al. (1990).
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Fig. 5. Relationships between carapace length and maximum carapace width for southern rough shrimp
Trachypenaeus curvirosiris, tora velvet shrimp M. acclivis, kishi velvet shrimp M. dalei and smoothshell
shrimp P. tenella.
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Table 2. Regression equations of maximum carapace width (mm) against carapace length
(mm) for southern rough shrimp Trachypenaeus curvirostris tora velvet shrimp
Metapenaeopsis acclivis, kishi velvet shrimp M. dalei and smoothshell shrimp
Parapenaeopsis tenella.

Regression equation

Species Sample Correlation
name Slope y-intercept number coefficient
T. curvivostris 0.561 —0.135 141 0.984
M. acclivis 0.599 —0.080 171 0.984
M. dalei 0.635 —0.165 144 0.963
P. tenella 0.484 —0.121 146 0.978
Table 3. Analysis of covarjance among four regression lines.
Source of variation df SS MS F

Adjusted means 3 16.991 5.66380 38.5880%*
Error {deviations from a common slope) 594 87.185 0.14677

Table 4. Analysis of covariance between regression lines of tora velvet shrimp M. acclivis and
kishi velvet shrimp M. dale:.

Source of variation df SS MS F,
Adjusted means 1 0.8330 0.83300 5.77473*
Error (deviations from a common slope) 312 45.005 0.14424
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Table 5. Analysis of covariance between regression lines of tora velvet shrimp M. acclivis and
southern rough shrimp 7. curvirostris.

Source of variation df SS MS Fs
Adjusted means 1 1.4809 1.48098 9.71001%%*
Error (deviations from a common slope) 309 47.129 0.15252

Table 6. Analysis of covariance between regression lines of southern rough shrimp 7. curviros-
tris and smoothshell shrimp P. tenella.

Source of variation df SS MS Fs
Adjusted means 1 5.7618 5.76184 38.522**
Error (deviations from a common slope) 282 42.179 0.14957

*: Significant at 5% level. **; Significant at 1% level.

SIVEXFIIUENEOOLNLETHIVYE (Metapenaeopsis) |\ ZIITEEIWUS X - 72MEH % <,
NS IV CREWNFILREEFSLOIH L THF I EICREERIGWIETRZIIONS
(#% 1982a, 1982b), #Fiz, 7AHLE, FI LK, BIUPF LI VRIBALBETHLEEN
w5 ([l 1960), 2R LIS EF I nVid, EWFRICHT 2EMFEANIITEL
, EHIIBEIUN L o TVEIDIE, TOMBBEIRMGIILALENALN P T2EER
Shd, £/, FPIIVEFLIETORILD, KBNS 25720 T (Table5), FHRIZHE
HEREAR M TWiEEZ oA, I LT, HILIEEANRANTEOEEERB O
S, FIIEEFLIE LD HAREL (Table6), ANANIEEIIAD 3T~ TH
B AR ICH N C & A8, BB RIR B o BERO—D L EZ bR D,

e} &

SKEBRE CH W W EE R KEMA S REETERMAR MK, EARMEL,
AT EEERERRE EEEER, BLUASGERMEEGFAAFBEHFNAEDEMEIZ
I ARVl DR s N

X 78

TS EESE AHKEMS 1990 BREEEBE BT CHEOEWFHHE—1, ¥ 1K
(Trachypenaeus curvirostris) OEHIIDOWTC. B SRIKHG®, 3, 13-2L

Atkinson, D. B., 1984: Discarding of small redfish in the shrimp fishery off Port au Choix, Newfoundland, 1976—
1980. J. Northw. Atl. Fish. Sci., 5, 99-102.

A4, 1973 MEHBIRWICET 2 MEROME—]. LE@EOBRBIERIZOVT, TRIKERFAD
FHE, 22(1), 1-28.

EHES - A B, 1986 © B EEEEIC B A/ RERERGO T CHEL DY v 3 OEBERR
1985. MK, 1, 33-42.

OB, 19823 AAEIUVEOSEEAERG) 7 Vv R—7 7 T VBE—D. #ELEY 20, 4(3),
188-191.



WOl oM

HofE—, 1982b: HARELVEODEELEEO) 7 Vv R —TH Y B—Q. HBiELEY 21, 4(4),
292-295.

ZILETA - Bk #4T, 1991 D O NHETEEESICB T AL L EORE. ILOBRNEKEHE, 19, 1-15.

R 5h - Wil IE - IEAHE - (LD #&IE, 1986 BBF#ICB 6T F L A BIFEOBE. A5 - 60EE
EHEEEEORAI R T LORRBIZHTLRE/%E () -5 F o 7EHE) 7orL 2LE—
F, EF2 - H1L4(2), 135-140.

Jei & - Rl R, 1991 ERMAEEICIBITABIEESOREND—DORA—WENED T Uil X%
2EE LT, "THETENE—RONALRERE2TE—) (BT & B, RiEmE, =1E,
pp- 152-162.

Jean, Y., 1963: Discards of fish at sea by Northern New Brunswick draggers. J. Fish. Res. Bd Can., 20(2),
497-524.

FIH %, 1960 @ HrAEA#WIKE (h). JLKEfE, %H, p. 603.

Saila, S. B., 1983: Importance and assessment of discards in commercial fisheries. FAO Fish. Circ. No. 765.
62 pp.

s - Wig IE - EEERZ, 1992 @FNBLZHICBITH7HICORE LK. BAE 58(6),
1021-1027.

PeAfelt - Ak f—, 1977 . KFKEIIB T/ AEREBEO T VE. HKE, 43(11), 1259-1268.

Wi IE - A 9 - IEARHERR - ILOFREE, 1985 BIRFE IS BT A X A ¥ L 1 OFRFEOERE, HEEIENK
RRFE THRREHIB, 13, 7-17.

Wi OF - AR G4 - AERERED - D3RERME - BARDRG - BHOKRT, 1980 1 NRURONEME (FE 2, v
X O LV ABIIET A B EIRME. EEKIFRFEK, 22, 35-46.

Tokai, T. and T. Kitahara, 1989: Methods of determining the mesh selectivity curve of trawlnet. Nippon Sui-
san Gakkaishi, 55(4), 643-649.

Tokai, T., H. Ito, Y. Masaki and T. Kitahara, 1990: Mesh selctivity curves of a shrimp beam trawl for southern
rough shrimp Trachypenaeus curvirostris and mantis shrimp Oratosquilla oratoria.  Nippon Suisan Gakkaishi,
56(8), 1231-1237.

Tokai, T. and T. Kitahara, 1991: Fisheries management of a small shrimp trawl in the Seto Inland Sea — Dis-
carded fishes and mesh size regulation—. Mar. Pollut. Bull. 23, 305-310.

FHFES, 1987 I AFRKEEV VI COEN L NE. KERAE, 35, 161-169.

EEEE, 1992 LHAGEIC B AT CBEDKEN S L HE. EEAEORE - LR, 8, 71-87.




