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PRELIiIIlINARY REPORT ON THE ESCAPE OF WHITING THROUGH TRAWL MESHES 

Introduction 

Experiments have recently been conducted by the U. S. Fish and 
Wildlife Service to obtain information on the escape of various sizes of whiting 
through cod ends of different materials and mesh sizes. Information was also 
collected on the escape of whiting through the forward parts of the net. This 
report must be considered as only preliminary. A complete paper will be published 
later. 

Method 

Shrimp twine covers were used to determine the percentages of each 
size of whiting escaping from the cod ends. The shrimp tvdne loosely covered the 
exposed surfaces of the cod end and terminated in a cod end of its own, in which 
the lIescapees lt were trapped. The number of each size of whiting in the cod end 
and in the cover was tabulated to determine the percentage of each size retained. 

To determine the proportion of the various sizes escaping through the 
forward part of the net, alternate tows were made 'with nets of 2 ... 1/2 inch and 
3-1/2 inch me she Both nets were constructed of 24 thread cotton. 2" cotton 
cod ends were used on both nets. 

The Itinternallt measurements referred to are taken with a flat wedge 
shaped gauge and are the important dimension as regards fish escape. 

Results 

The data for the nine cod ends tested are pre3cntcd in Tables 1-9. A 
typical s election curve, in which fish size is plotted R.ga1.ns":, p8rcentage 
retention, is shown in figure 1, From these selecti on cur'l:Tes the 50% points 
for each cod end have been derived and are tabulated in table 10 and plotted in 
figure 2. The standard method of describing the selective effect of nets is by 
use of the 50% point, which is that size of fish of which 50% are retained by the 
net and 50% escape. 

. The results of the alternate paired tow test are presented in Table 11" 
The catches of each net and the percentages that the 3-1/2 inch mesh net catch 
was of the 2-1/2 inch mesh net for each size of fish are shown. These results 
are plotted as a selection curve in figure 3. The'3-1/2 inch mesh measured 
3-1/16 inches internally and the 2-1/2 inch mesh measured 2-1/4 inches 1nternallyo 



TABLE 1.--Selection of whiting b~ a J-ll2 inch mesh ~otton eodend. 50% 20int 
at 20.8 em. 

Count Fish Fish 
Dressed per Length in in Total Percentage 
Weight 10 Ibs. Inches Cm§.. Qgm: Cod End Caught Retained -

3.5 9 7 7 0 
.01 4.7 12 127 ~8 155 18.1 
.02 5.9 15 3$7 130 517 25,~1 

.05 7.1 18 438 235 673 35.0 

.08 8.3 21 165 223 -38? 3?? 57.~6 

.11 91 9.5 24 141 486 627 77.5 

.16 62 10.6 27 169 990 1159 85.4 

.22 45 11.8 30 100 1175 1275 92.2 

.32 31 13.0 33 22 778 800 97.3 

.44 23 14.2 36 '3 288 291 99.1 

.59 17 15.4 39 135 135 100.0' 

.76 13 16.5 42 50 50 100.0 

.98 10 17.7 45 18 18 100:.0 
1.1 9 18.9 48 14 14 106.'0 
1.3 8 20.1 51 2 2 10'0.'0 
1.5 7 21.3 54 6 6 100.0 
1.7 6 22.5 57 5 5 100'.0 

TABLE ~.--Selectionof .whiting bl a 2-3L4 inch mesh cotton ~2 end. 50% EOint 
at. 19.5 em. 

Cbunt Fish Fish 
Dressed per ' Length ~n in Total Percenta.ge 
lrIT€ighi 10 Ibs. Inches Cms. Cover Cod End Caught Retained 

~ 

2.3 6 6 6 0 
3.5 9 9 6 15 40 

.01 4.7 12 139, 42 181 23 

.02 5,,9 15 327 126 453 28 

.05 7.1 18 113 79 192 41 

.• 08 8 .. 3 21 28 99 127 78 

.11 91 9.5 24 9 221 230 96 

.16 62 10.6 27 397 397 100 

.22 45 11.8 30 .- 651 651 100 

.32 31 13.0 33 71.,.4 744 100 

.44 23 14.2 36 5;18 518 100 

.59 17 5.4 39 ~ 339 339 100 

.76 13 16.5 42 172 172 100 
,,98 10 17.7 45 44 44 100 

1.1 9 18.9 48 29 29 100 
1.3 8 20.1 51 10 10 
1.5 7 21.3 54 
1.7 6 22.5 57 .. 
2.0 5 23.6 60 
2.3 4 24.8 63 
2.7 4 26.0 66 3 :3 100 



TABLE 3~--Selection of whiting bl,a 4-1,2 ineh,mesh cQ~ton cod end. 20% Eoint 
at 22.3; om. 

3A·+ 
Count Fish Fish 

Dressed per Length in in Total Percentage' 
Weight 10 Ibs. Inches Cms. Cover Cod End - Caught Retained 

2.3 6 10 3 13 23 
3.5 9 8 0 8 0 

._01 4.7 12 U4 .20 134 15 

.02 5.9 15 379 33 412 8 

.05 7.1 18 341 51 392 13 

.08 8.3 21 264 86 350 ,-2-9- O? -(.. to 

.11 91 9.5 24 2.97 136 433 31 

.16 62 10.6 27 504 239 743 32 

.22 45 11.8 30 596 --1-7-7- ~/"7 1073 44 

.32 31 13.0 33 457 509 966 53 

.44 23 14.2 36 209 471 680 69 

.59 17 15.4 39 111 433 544- 79 

.76 13 16.5 42 25 275 300 91 

.98 10 17.7 45 3 56 59 95 
1.1 9 18.9 48 6 37 43 86 
1.3 8 20.1 51 0 33 33 100 
1.5 7 21.3 54 a 27 27 100 
1.7 6 22.5 57 a 6 6 100 
2.0 5 23.6 60 
2.3 4 24.8 63 -
2.7 4 26.0 66 

I 

TABLE 4.--Selection of whiting bI a 2 ineh mesh egtton cod end. 20% 120int at 
--£.-2;: em. 
9·f' 

Count Fish Fish 
Dressed per Length in in Total Peroentage 
Weight 10 Ibs. Inches Cms. Cover Cod End Caught Retained 

1.1 3 18 18 a 
2.3 6 11 11 0 
3.5 9 8 6 14 43 

.01 4.7 12 2 2 100 

.02 5.9 15 5 5 100 

.05 7.1 18 13 13 100 

.08 8.3 21 14 14 100 

.11 91 9.5 24 24 24 100 

.16 62 10.6 27 40 40 100 

.22 45 11.8 30 52 52 100 

.32 31 13.0 33 40 40 100 

.44 23 14.2 36 16 16 100 

.59 17 15.4 39 5 5 100 

.76 13 16.5 42 2 2 100 

.98 10 17.7 45 100 
1.1 9 18.9 48 1 1 100 
1.3 8 20.1 51 1 1 100 



TABLE 5.--Se1ection of whiting bl a.a-1~inch mesh nzlon cod end. 20% 120int 
at J8.7 cm. 

Count Fish Fish 
Dressed per Length in in Total Percentage 
Weight 10 1bs. Inches Cms. ~ Cod End Caught Retained 

3.5 9 2 2 0 
.01 4.7 12 104 5 109 5 
.02 5.9 15 263 31 294 11 
.05 7.1 18 120 26 146 18 
.08 8.3 21 101 8 109 8 
.11 91 9.5 24 l22 26 148 18 
.16 62 10.6 27 276 84 :J-7-4- /$" 0 Z2:- ~s 
.22 45 11.8 30 440 172 612 28 
.32 31 13.0 33 432 224 656 34 
.44 23 14.2 36 33) 249 582 43 
.59 17 15.4 39 207 263 470 56 
.76 13 16.5 42 98 138 236 59 
.98 10 17.7 45 34 74. 108 69 

1.1 9 18.9 48 6 36 42 86 
1.3 8 20.1 51 13 13 100 
1.5 7 21.3 54 6 6 100 
1.7 6 22.5 57 10 10 100 
2.0 5 23.6 60 9 9 100 

TABLE 6.--Selection of whiting b~ a 3-1l2 inch mesh nllon cod end. 
at 29.6 cm. 

50% ]2oint 

Count Fish Fish 
Pressed per Length in in . Total Percentage 
Weight 10 1bs. Inches Cms. Cover Cod End Caught Retained 

3.5 9 15 . 1 16 6.2 
.01 4.7 12 222 19 241 8.0 
.02 5.9 15 283 46 329 14.0 
.05 7.1 18 174 35 209 16.7 
.08 8.3 21 164 49 213 23.0 
.11 91 9.5 24 220 112 332 34.0 
.16 62 10.6 27 471 357 828 43.1 
.22 45 11.8 30 707 804 1511 53.2 
.32 31 13.0 33 390 867 1257 68.9 
.44 23 14.2 36 124 510 634 80.5 
.59 17 15.4 39 28 292 320 91.2 
.76 13 16.5 42- 9 154 163 94.5 
.98 10 17.7 45 2 48 50 96.0 

1.1 9 18.9 48 35 35 100.0 
1.3 8 20.1 51 8 8 100.0 
1.5 7 21.3 54 7 7 100.0 
1.7 6 22.5 57 8 8 100.0 
2.0 5 23.6 60 3 3 100.0 
2.3 4 24.8 63 1 1 100.0 



TABLE 7.--Se1ection of whiting bl a 2-1L2 inch mesh nl10n cod end • . 20% 120int 
a t -~'1:tl:. em. 

I?S 
Count Fish Fish 

Dressed per Length in in Total Percentage 
Weight 10 Ibs. Inches Cms. ~ Cod End Caught Retained 

203 6 7 7 
3.5 9 32 3 35 8 

.01 4,7 12 18 18 

.02 5.9 15 60 39. 99 39 

.05 7.1 18 62 81 143 -5-5-S- b 

.08 8.3 21 23 108 131 82 

.11 91 905 24 9 93 102 91 

.16 62 10.6 27 4 213 217 98 

.22 45 1108 30 1 321 322 99 

.32 31 13.0 33 219 219 100 

.44 23 14.2 36 303 303 100 

.59 17 15.h 39 342 342 100 

.76 13 16.5 42 225 225 100 

.98 10 17,,7 45 96 96 100 
1.1 9 18.:-9 48 36 36 100 
103 8 20.1 51 30 30 100 
1.5 7 21.3 54 6 6 100 

TABlE S.--Selection of whiting b:y: a 4. inch mesh manila cod end. 20% Eoint at 
28,,4 em'!, 

Count Fish Fish 
Dressed per Length in in Total Percentage 
Weight 10 Ibs. Inches Cms. Cover Cod End Caught Retained 

2.3 6 8 8 
3.5 9 35 35 

.01 4.7 12 827 51 878 +" .02 5.9 15 1668 198 1866 11 

.05 7.1 18 1025 155 1180 13 

.08 8.3 21 703 222 925 24 

.11 91 9.5 24 935 414 1349 31 

.16 62 10.6 27 997 740 1737 43 

.22 45 11.8 30 708 1263 1971 64 

.32 31 13.0 33 337 1136 1473 78 

.44 23 14.2 36 156 1098 1254 -9k!?f' 

.59 17 15.4 39 23 605 628 J12- ? Go 

.76 13 16.5 42 1 332 333 99 

.98 10 17.7 45 4 120 124 97 
1.1 9 18.9 48 48 48 100 
t.3 8 20.1 51 26 26 100 
1.5 7 21.3 54 1 1 100 
1.7 6 22.5 57 
2,,0 5 23.6 60 1 1 100 



TABLE 9.--Selection of whiting by a 3 inch mesh manila cod end. 50%....E~ 

Count 
Dressed per 
Weigh~ 10 Ibs. 

.01 

.02 

.05 

.08 

.11 91 

.16 62 

.22 45 

.32 31 

.44 23 

.59 17 

.76 13 
e98 10 

1.1 9 
1.3 8 
1.5 7 
1.7 6 

~ype 

Cotton ?2 thread 
Cotton 72 thread 
Cotton 72 thread 
Cotton 72 thread 

Nylon 400/3 ply 
!Jylon 400/3 ply 
Nylon 400/3 ply 

Manila 750/4 ply 
Manila 750/4 ply 

at lb.7 cm. 

Fish Fish 
Length in in Total 

Inches Oms. Cover Cod End Caught 

2.3 6 31 31 
3.5 9 75 15 90 
4.7 12 57 21 78 
5.9 15 183 132 315 
7.1 18 140 255 395 
8.3 21 51 252 303 
9.5 24 7 228 235 

10.6 27 393 393 
11.8 30 540 540 
13.0 33 488 488 
14.2 36 336 336 
15.4 39 252 252 
16.5 42 162 162 
17.7 45 51 51 
18.9 48 30 30 
20.1 51 30 30 
21.3 54 21 21 
22.5 57 12 12 

TABLE 10.--Mesh Sizes and 50% points, 

IVlakers 1/ 
Size Inches 

4-1/2 
3-1/2 
2-3/4 
2 

4-1/4 
3-1/2 
2-1/2 

4 
3 

Used Internal 
Size Inches 

3-13/16 
2-15/16 
2-5/16 
1-1/2 

4-1/16 
3-3/16 
2-1/8 

3-11/16 
2-1/2 

50% Point 

32.4 
20.8 
19.5 

90 8 

38.7 
29.6 
17.5 

28.4 
16.7 

Percentage 
Retained 

0 
16 
27 
42 
64 

.B3 
97 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

!I Knot center to knot center stretch measurem~nt, of new netting. 



TABLE 11.-Comparison of sizes of whiting caught by 2-1/2 inch and 3-1/2 inch 
mesh cotton nets. ----

Count Percent 
Dressed per Length Fish in Fish in Total "Retained" 

Neight 10 1bs. Inches Cros. - 2.-1/211 Net 3-1/2" Net ~ by 3-1/2 

2.3 6 27 27 0 - 3.5 9 243 81 324 33.3 
.01 4.7 12 75 25 100 33.3 
.02 .. 5.9 15 516 253 769 49.2 
.05 7.1 18 645 352 997 54.6 
.08 8.3 21 369 247 616 67.0 
.11 91 9.5 24 321 158 479 49.3 
.16 62 10.6 27 501 257 758 51.3 
.22 45 11.8 30 681 383 1064 56.2 
.32 31 13.0 33 549 298 847 54.2 
.44 23 14.2 36 363 199 562 54.8 
.,59 17 15.4 39 219 171 390 78.0 
.76 13 16.5 42 132 105 237 79.8 
.98 10 17.7 45 57 42 99 73.8 

1&1 9 18~9 48 24 19 43 79.0 
1.3 8 20.1 51 9 31 40 100.0 
105 7 21.3 54 15 12 27 79.8 
1.7 6 22.5 57 ? 7 100.0 
2.0 5 23.6 60 3 3 6 100.0 
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