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1. The problem of Savings gear.

he name “savings gear” (savings trawl) has been accepted for all
that fishing gear which makes possible the escape of small, unmarket-
able, undersized fish.

The determination of “the proper size of fish” is of the greatest
importance for the construction of protective gear, and of course “the
proper size” depends on the species of fish, the method of catching
and the biological, as well as the commercial, points of view. The rate
of growth and the time of sexual maturity on the one hand, and the
conditions of the market on the other, undergo great fluctuations not
only with regard to the species in general, but with regard to one given
species in a certain region and at a certain period of catching.

Consequently we see that the construction of a savings gear touches
on a great many fishery problems and requires comprehensive research
both on the technique of fishing and the biology of the fish; in the first
place it should take into consideration the character of the stock with
regard to the various year-classes and the rate of growth.

One cannot expect to invent some miraculous protective gear which
would work under all conditions and for all species of fish; we are not
therefore trying to invent a universal protective gear, but our aim is
so to modify the industrial fishing gear that in certain conditions it
would allow the escape of certain fish of pre-determined size.

There is no instrument which can catch “the whole composition of
the stock of fish”” present at the place of operation of the fishing gear.
When studying the construction of various types of instruments for
industrial fishing we are struck by the fact that the world over fisher-
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men have been using fundamentally the same instruments and that in

spite of considerable climatic, hydrographic, racial and cultural dif-

ferences they have been catching fish in the same way — merely the
details differ. One of the fundamental characteristics of fishing gear is
the ability to “sift” all that the fisherman does not require; the instru-
ments are endowed with a sort of selective ability. Very often
when fishing for species which differ greatly with regard to size and
conditions of existence, fishermen use instruments of the same type:
e.g. fishing for flat fishes, herring, cod, either with trawls, or using fixed
nets for the same purpose. The trawl and the net remain, in a general
way, the same; but, according to their purpose, there are changes in the
size of mesh, the thickness of thread, the method of using and so on.

Consequently we can see clearly why a protective gear can be con-
structed merely by introducing some changes into the ordinary industrial
fishing gear, by modifying its selective capacity in relation to the fish
of which the size has been determined as “unmarketable” or immature.
These depend to a certain degree on the size of mesh, the thickness
of thread and the method of using the instrument.

Before we propose any changes in the construction of the fishing
gear, we must get a clear conception of how the various factors influence
the changes in the selective ability. There are three fundamental cate-
gories of change which can be introduced in the construction of the
fishing gear and which ought to be carefully examined with regard to
the influence which these changes bear on the composition of the catch.
They are:—

1) changes in the size of the mesh,

2) changes in the distribution of the parts of the gear which have various
sizes of mesh,

3) changes arising from the method of using the gear, especially as
regards:—
a) the speed,
b) the width of the instrument.

Of course things work the other way also: the composition of the
catch and the conditions of the locality play an important part by

stressing or attenuating the selective ability of the fishing gear. When -

studying the changes in the structure of the gear we should strive to
do our comparative experiments under similar conditions of stock
and locality. If we then introduce just one change in the construction
of the gear and conduct analytical research concerning the catch, we
can elucidate gradually and slowly the part played by the various factors.
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On the basis of such experiments alone shall we be able to elaborate
accurately, and in detail, this or that plan for modification of the industrial
fishing gear, aimed at an increase of their protective characteristics in
relation to a given species and a given region. We also should take into
consideration the principle that a savings gear should give catches which
are satisfactory from the industrial point of view: in other words, the
changes that are to be proposed should not appreciably lower the income
of the fisherman, nor increase the costs of fishing gear and the working
of the boats.

In order to obtain satisfactory data we must illustrate in detail the
character of the various types of industrial fishing gear that have been
used heretofore.

2. Research in Poland.

Research on savings gear which was started before the war was
concerned for a long time with the trawl constructed 'by Captain RIDDER-
sTAaDT, proposed by the Swedish scientists and described for the first
time by Gustav Exman in 1916 (1).

Before the war, Prof. BaAranow (2, 3, 4), of Russia, had not only
proved the principle that for every size of mesh there is a corresponding
size of fish, but he also tried to.compute the “composition of the stock™
basing it on the mathematical analysis of the results of the catch ob-
tained by several nets with various sizes of the mesh.

The researches of HEnkinG and FiscHer (5) in the Baltic, conducted
approximately at the same time, did not yield any convincing resulfs.

Lately, owing to the interest which the matter of protective fishing
gear has raised in the International Council for the Exploration of the
Sea, research on the construction of “savings gear” has been taken up
again, and we can distinctly perceive the direction it has taken. The
works of RusseLL (6), Bowmax (7, 8), Davis (9) and lately of Tesch (10)
tend to prove the close interdependance of the size of the mesh
and the composition of the catch.

It is interesting that in his works BowmaN repeats almost literally
the postulate expressed fifteen years ago by Prof. BaAraNow, concerning
the close relation of the mesh and the size of fish caught.

Thus we may accept as certain that the size of the fish caught depends
primarily on the size of the mesh used in the netting material. There-
fore it is necessary for research on protective fishing gear to determine
at the very beginning this relation for every species and every region
having different morphological, hydrographical and biological charac-
teristics.
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In Poland research on savings fishing gear was started in 1927. At

that time the close relation between the size of the mesh and the size
of the fish caught had not yet been generally ascertained, so our research
at first aimed only at the determination of the extent to which Prof.
Baranow’s postulates had a universal application. Later, in connection
with the negotiations which were started in 1928 for the protection of
fish in the Baltic, an attempt was made to throw light on the harmfulness
of the fishing gear which till then had been in use. Finally, research on
the construction of protective fishing gear was added when a represen-
tative of Poland was elected member of the Committee on Protective
Fishing Gear.

These researches have so far brought abundant data illustrating not
only the character of the industrial catches but elucidating in full detail
several problems of construction of protective fishing gear — especially:

1) The dependence of the composition of the catch on the size of the
mesh.

2) The significance of the various parts of a trawl for the escape of
small fish.

3) The influence of the composition of a catch on the protective ability
of the gear.

Experiments were also made on the dependence of the size of fish
caught on the shape of the mesh and the thickness of the thread: obser-
vations of the influence of the speed of trawling on the composition of
the catches, and so on. All these researches, as well as those concer-
ning the construction of saving gear, are still being made, and some of
the results obtained are not yet ripe for discussion.

In the present paper Iintend to present summarily the results obtained
in the three above directions. A detailed discussion of this material will
be published in Memoirs of the Polish Institute of Scientific Agriculture.

3. Fishing conditions in the Polish Baltic (Gulf of Dantzig).

Polish research has been conducted exclusively on flat fish in the
Polish territorial waters, near the peninsula of Hel and in the adjoining
parts of Dantzig Bay. According to local regulations, the normal size
limit for the plaice (Pleuronectes platessa) and the flounder (Pleuronectes
flesus) is 18 cm.; for Pleuronectes limanda and Rhombus maximus there
are no restrictions. There is also a regulation on the Polish coast deter-
mining the size of the mesh of fishing gears: for flounder trawls it has
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been temporarily set at 50 mm. There arose, however, great difficulties
in putting this regulation into practice. It has become necessary to allow
the use of instruments with smaller meshes for catching the small fish,
bull head — (Zoarces vivipara), found in the same waters as the flounder.
Furthermore, the fishermen argued that the 50 mm. size of the mesh
would not allow any profit to be drawn from fishing in Dantzig Bay,
owing to the scarcity of fish of the requisite size. Consequently a rigorous
enforcement of that experimental regulation of the size of the mesh
was soon abandoned, and we find in the bay of Dantzig trawls of all
sorts of mesh, from 18 to 24 mm. up to 45 and 50 mm. This provided
abundant data regarding the character of the mesh in its relation to
industrial fishing.

In regard to the fishing gear, and especially trawls, used in Dantzig
Bay, there are two fundamental types:—

1) The first, of local origin, made by the fishermen themselves of cotton
netting material in the shape of an ordinary cuneiform sack with
an upper rope five metres long, and with 140 meshes in the front
part and 85 meshes in the cod-end.

2) The second resembles the trawls used by motor cutters in the North
Sea, which are described by Davis as frequently used on the Eastern
Coast of Fngland. Itis a miniature trawl built after the fashion of those
used on steam trawlers: the upper rope is 11 metres long: the front
part contains 170 meshes in width. These trawls came to Poland from
the West and are furnished ready-made from the factory in Altona.
They are made of hemp, have meshes of 45 and 50 mm. size, and
differ in shape from the first type mainly through being equipped
with side wings.

It should be added that all trawls used in Dantzig Bay have always
110 to 140 metres of rope placed between the wings of the trawl and
the boards, with bunches of ‘‘sea-grass” attached. They remind one of
the Vigneron Dahl system.

In both fundamental types of trawl we find a variety of meshes
and thread. The majority of trawls dhave similar dimensions of mesh;
there are, however, trawls which have a gradual transition from large
meshes in the front part to smaller meshes in the cod-end.

There were eleven types of trawl for which we obtained various
results as to catch. The experiments were conducted at a time and in
such regions where it was possible to obtain exclusively flat fish of all
the four species; and since the plaice (Pleuronectes platessa) and turbot
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(Rhombus mazximus) appear very scantily, we have concentrated our
attention chiefly on the flounder (Pleuronecies flesus) and dab (Pleuro-
nectes limanda).

For the experiments the observer made voyages in an industrial fishing
cutter and took an average sample from every haul, the sample containing
about 20 kg of fish. The measurements were made. for the most part
on the deck: in cases where the otoliths were to be taken for the deter-
mination of the age, or of the rate of growth, the work was done in the
coastal laboratory of the Department of Fishery Economics at Hel.

In 1927 we collected data on the general conditions of fishing, with
especial regard to the gear used and the regions frequented; a detailed
programme of research was laid out and the preliminary research finished.
In 1928 abundant data concerning the relation between the size of the
mesh and the composition of the catch was collected and discussed,
the summarised results of this research are presented in the section
below. In 1929 the research on the significance of the various parts of
the trawl for the escape of undersized fish was finished, and the results
of those experiments are presented in Sections 5 and 6.

" 4. The dependence of the composition of the catch
on the size of the mesh.

The results of an analytical-study of the measurements of fish caught
with trawls of 30, 40, 43, and 45 mm. meshes are presented in two tables
(I and II) both for Pleuronectes flesus and for Pleuronectes limanda. In
the upper part of the tables we have the number of fish of different
sizes calculated in the proportion of one per mille of fish caught by a
given trawl. For every dimension the number of undersized fish is also
given.

At the bottom of each table the results of the same experiments
have been presented in another way. Taking the quantity of commercial
fish caught as 1000, the proportion of undersized fish caught has been
calculated and the computations were .made both in relation to the
18 cm size, now obligatory in the Polish waters, and that of 20 cm.
which was proposed in one of the imternational schemes for the protection
of flat fish in the Baltic.

The upper computations are very expressive, especially when we
draw the corresponding curves; the lower ones are easy to read and do
not require any special explanation, since they show quite plainly the
decrease of the quantity of small fish in proportion to the incréase of
the size of the mesh. If the size of the mesh is changed from 30 to 45 mm.,
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Table 1I. Dab (Pleuronectes limanda).
A. Changes in composition of the catch depending from the size of the meshes used.

The size of . . ! 26
meshes Size of fish in em....lto12/13 |14 (15|16 |17 , 18 11912021 /22 |23 24|25 up
I. 30 mm.

(2520 fish from Size frequencies in %gy.................|137|102| 85 68[107116:106| 74| 59| 45| 20; 17| 10| 12| 42
15 hauls measured) | The sum of fish below the mZmz size in %40 .. |137|239/324(392/499:615|721/795(854/899-919(936|946/958

I1I. 40 mm.
(1174 fish from Size frequencies in%p,............. . 1] 5| 9 18; 59 89,176/198/164| 95| 49| 23| 15| 15| 84
15 hauls measured)| The sum of fish below the given size in o\S . 1| 6} 15| 33| 92[181|3571555|719814|863|886/901{916

111. 43 mm.
(288 fish from Size frequencies in %,..... e .| 3] 31| 52|101(191(194(177| 90| 37| 49| 11| 18] 46
15 hauls measured) | The sum of fish below the given size in %/, . 3| 34| 86|187|378/672(749/839|876/925{936(954

I1V. 45 mm.
(866 fish from Size frequencies in %/gg....... ... . . 1 5] 1} 19 28| 83/137/150|158| 95| 64| 36 18| 20(185
12 hauls measured)| The sum of fish below the given size in o\oo - 1 6| 7| 26| 54/137|274|424|562/1677|741|777/795|815

B. The Quantity of undersized Dab kept by the trawls with various sizes of meshes; computed in proportion
to 1000 full sized fish caught (4857 fish measured from 46 hauls).

Trawl with meshes

30 mm. 1597
40 mm, 221
43 mm. 230
45 mm. 158

Commercial size 18 cm.

3878
1247
1336

733

Commercial size 20 cm.
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the range of the changes with 18 cm. size of fish is tenfold, and with
20 cm. size of fish a fivefold decrease of the number of undersized fish.

‘We should add, however, that trawls with 30 and 40 mm. meshes
belong to the type of ordinary cuneiform sacks which we called “local
trawls” and trawls with 45 and 43 mm. meshes belong to the type which
we agreed to call “the normal trawl”. Also it should be added that the
trawl with 40 mm. meshes was made of thin cotton, in consequence of
which the resistance of the net was much smaller and the gear had to
work at a much greater speed, which would explain its retention of
small specimens of common dab.

The last feature which strikes us when we compare the two tables
concerns the problem of the influence of the stock on the composition
of the catch. The presence of fish of various sizes in catches made with
the same trawl and in the same locality varies greatly according to the
species of fish. Since we are dealing with related species, which differ
very little in their rate of growth, the different action of the same gear
in regard to the flounder and dab can be explained simply by the fact
that in the catches of dab (Pleuronectes limanda) the younger year-classes
were represented in greater numbers. ‘

If we take all these things into consideration and try to evaluate
the fishing gears used in the Polish fishery from the point of view of
the protection of flat fish, we must state in the first place the quite
obvious harm done by the 30 mm. mesh trawl: it is undoubtedly
an instrument of destructive fishing. On the other hand the
43 mm. mesh trawl can be considered as effecting a saving, if the com-
mercial size limit is 18 cm.

In fishing conditions on the Polish coast a trawl of 45 mm. seems
to be rather wasteful, because, while keeping a minimal quantity of

undersized fish, it undoubtedly allows the escape of full sized fish. Ex-

periments conducted in 1930 with the double covered trawl have proved
these ideas to be true. It is obvious that, were we to change the com-
mercial size to 20 cm., the whole matter would be different, but this
cannot be taken into consideration on account of industrial difficulties,
because fish of the 20 cm. size can form but a small part of the catch.

5. The importance of the front part of the trawl for the escape
of undersized fish.

The third table presents the results of experiments with trawls which
had even meshes in the cod-end and different, i.e. larger or smaller,
ones in the front part or in the wings. There are three series of possible
computations:—

14*
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A. Trawls with 30 mm. meshes in the cod-end and 30, 40, and 50 mm.
in the front part.

B. Trawls with 40 mm. meshes in the cod-end and 30 and 50 mm. meshes
in the front part.

C. Trawls with 45 mm. meshes in the cod-end and 30, 45 and 50 mm.
meshes in the front part.

Our computation has been made only for Pleuronectes flesus. The
second species, Pleuronectes limanda, does not occur so universally nor
so numerously. Besides, it would require additional discussion and com-
parison on account of the abnormal occurence of particularly numerous
young year-classes.

Research on the influence of the front part of the trawl was based
on the analysis both of industrial catches and of experimental catches
made in 96 hauls; the data concerning the fish examined include 18521
measurements: all catches were made in the autumn months in 1928
in the same locality near Hel.

Taking into consideration all. the above remarks and comparing
the computations of undersized fish in proportion to the 1000 full sized
fish in particular, we must admit that the front part plays a very impor-
tant role in the escape of undersized fish and has a great significance
for all modifications of industrial fishing gear planned to increase pro-
tective ability.

Thus we see, for example, that if we introduce larger meshes
into the front part of the ¢destructive<’ trawls they immediately
bring about “protective’” characteristics, and the quantity of under-
sized as related to the full sized fish become twice as small with
the commercial size limit of 18 cm. and four times as small when
the commercial size limit is 20 cm. The same process is to be observed
in the activity of the trawl with 40 and 45 mm. meshes in the cod-end.

This would tend to prove the arguments which we might have put
forth a priori, basing them on the principle of the probability of escape.
Each mesh of the net through which a fish can possibly pass represents
for it a chance of escape. Since the front part is composed of a much
larger quantity of meshes the chances of escape from these parts ought
to increase proportionally. It is true that some fish may be squeezed
mechanically through the meshes of the cod-end. On the other hand,

from the trawl become muéh smaller.
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6. The influence of the lower part and the sides, as compared
to that of the upper and middle parts.

It remains to be seen which parts of the front section of the trawl
have anything to do with the escape of fish. Up to the present day the
idea seems to be universally prevailing that the lower part of the trawl
has nothing to do with the escape of the fish.

In order to elucidate this problem the experiments in 1928 were
conducted by using alternately trawls which had either the whole lower
net made of 24 mm. meshes, and the whole upper net of 45 mm. or
vice versa. In another series of experiments the sides (i.e. 1/, of the whole
circumference on each side) had 24 mm. meshes and the middle parts
(i.e. 1/, of the circumference on the top and !/, of the circumference on
the bottom) had 45 mm. meshes.

The results obtained have been presented in part A of Table IV.
The research was based on the measurements of the whole catch of 35
hauls, comprising altogether 5998 fishes of both species. Comparing the
curves of the catch of all these trawls and the computation of the relation
of undersized to the full sized fish, we do not find fundamental differences
within a given species. This compels us to accept the conclusion that
all parts of a trawl play more or less the same roéle in the escape of fish,
and differences depend only on the species caught and the size of the fish.

In order to test this conclusion experimental catches were made in
1929 with the double trawl; the inner trawl had 45 mm. meshes, the
cover — 24 mm.; the covering trawl had been sewn together lengthwise
with the inner trawl in four places so that it was divided into four equal
parts, one upper, one bottom and two side ones.

At first the catches were made on two hauls with an inner trawl
with 50 mm. meshes: unfortunately this trawl was lost on the third
haul. The results obtained in these two first experiments agree entirely
with the later onmes.

In part B of Table IV there is a rough computation of the results
of these experiments comprising the measurements of 5387 fish caught
in 7 hauls during September and October 1929.

Even a rough presentation of these numbers proves to us that the
escape takes place in all directions and at very much the same rate.
The fact that the lower part of the trawl is as important as the
sides and the upper partis of special importance. There are deviations
in this or that direction, which depend not only on the species and the
size of fish caught but on the locality in which the catch has been made.

Part C of Table IV contains the results of the same experiments
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Table IV. The importance of the bottom
A. The number of undersized fish held by

1. Influence of the bottom part:

The ‘size of meshes in the Commercial size 18 cm. Commercial size !
bottom part of trawl Flounder Dab Flounder ’
L24mm................. 259 1202 1201 <
IL 45mm................. 236 1985 1049 :

B. The number of fish escaped from the 45 mm. tr

Size of fish in cm....| 8 [ 9 |10 | 11
Flounder (3386 fish measured on 7 hauls).
Number of fish escaped through (total 3066):
the upper part ............ ... ... . i, 1| 40|113 159 1
the bottom part...... ... ... ... ... ... ....... 5| 88140248 |1
side parts. ...... ..o i 8 1100|230 {:
Number of fish remained inside the trawl (320) .... 1
Dab (2001 fish measured on 7 hauls).
Number of fish escaped through (total 1445):
the upper part .......... ... ... . i R R 4| 11
the bottom part............. .. .. ... ... . 4| 14| 32| 53
side parts. ........ .. i 2| 16
Number of fish remained inside the trawl (556) .. ..

C. The influence of the upper, bottom and side parts of the -

Size of fish in cm.. .. 8 | 9 10 | 11 12
A. Flounder: pieces| ¢/, pieces| °/, |pieces | °/, | pieces| ¢/, i pieces| %, |p
The upper part....... 1| 17| 40| 29 {113} 32|159| 25|196 | 321
The bottom part .. ... 5| 83| 88| 65140 | 39|249| 39|141| 23
The side parts .. ..... ol ..l 8| 6[100] 28230 36 |275| 442
Inner traw! .......... | .. | .. | .. | .. 1| 1/ ..|..| 6| 1]
Total... | 6 |100 136|100 |354 100|638 |100 618|100 |4
Size of fish in cm.. .. 22 | 23 24 | 25 | 26
Innertrawl, pieces (1009/,) 20 , 18 8 | 10 ‘ 3
Size of fish in cm. ... 8 | 9 | 10 | 11 | 12 |
B. Dab: piecesI %/ | pieces| °/, | pieces| %/, | pieces| °®/, [pieces | °/, h P
The upper part....... A R N 42011 19| 38 | 20 |
The bottom part .. ... U o0 14 | 70| 32 | 54 52| 27
The side parts ....... ol oo 2] 10016 27) 961 501
Inner trawl .......... R ‘l ] .. 50 3]
Total | 4 100 20 [100 | 59 |100] 191|100 |<
Sizeof fishinem....| 22 | 23 | 24 | 25 | 26 |
Innertrawl,pieces (100%)| 46 | 28 | 28 | 24 | 17 |
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f the trawl in the escape of undersized fish.

in proportion to 1000 full sized fish caught.

2. Influence of the side part:

size of meshes in the Commercial size 18 cm. Commercial size 20 cm.
ide part of trawl Flounder Dab Flounder Dab
b 1o ¢ DO 143 3265 600 746
104 1 T 195 883 636 2676
the various parts of the covering trawl (25 mm.).
5|16 (17 {18 119 |20 | 21 {22 {23 | 24 | 25 | 26 27 |1 28 | 29 30
0164|4527 |13 | 12
6123 (17| 1| 11]..
619344 21| 7 2 1| .. ...} .. A
2127|134 144 | 30|45 |32 | 20 | 16 8 10 3 3 4
5159 |47 |30 | 10 b 2
9 4 4 1] .. ..
21136 183 (30 | 6| 2| .| oo | oo || il ]
1133[29 |88 |47 |94 [ 28 |46 |28 |28 |24 |17 |15 | 13 8 31
aping of unmeasured fish. (The trawl 45 mm. cover 25 mm.)
15 16 17 18 19 | 20 | 21
% pieces %l pieces °/e |pieces | ¢/, | pieces| °/, | pieces; °/, | pieces| °/, ;pieces %
31 80 29 64 31 | 45 1032127 | 29113} 25] 12| 20
20 56 20 23 11 17| 12 1 1 1 21 .. P IR R
47 | 126 46 93 45 | 44 32| 21 23 7 14 2 4| 1 3
2 12 5 27 13 | 33 24| 44 | 47| 30 591 45 76| 32 | 97
100 | 274 | 100 | 207 | 100 [139]100| 93 [100| 51 |100]| 59 | 100]| 33 100
29 | 30 | 31 | 32 33 | 34 | 35
fooe 2 | 2 3 1 | 1 -
15 6 | 17 18 | 19 | 20 | 2
% pieces % pieces o Epieces 0o pieces‘ % | pieces| pieces‘ %% piecmi o
25 ’ 55 25 59 24 | 47| 26 30, 20| 10 ; 15 5 5 2 6
16 | 23 10 22 9] 19| 11 4 3 4 | 6 1: 1
56 | 132 l 60 | 136 54 | 83, 47| 30} 20 6 l 9 2! 2
37 11 | 3 33 13| 29) 16 88| 57|47 70| 94: 94| ..
100 | 221 | 100 | 250 | 100 178|100 [ 152 [100| 67 |100 [102 |100] 2 | ..
| 29 34

30 | 31 |

32 |

33 .[

.{ 35
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inner trawl in separate hauls.

A. The number of fish and 9/,, — separately for undersized — > 17 cm.
and full sized — < 18 cm.

Number of fish retained by
Num- | Num-
ber of | ber of Cover Trawl
fish |fish re- | Inner
Date Trawl caught | tained | trawl | upper [bottom | side
part part parts
>l in-| NS> < > |< > <
17 | 18 | si- 17 |18 117 {18 |17 {18 }17 | 18
cm| cm]de ver cnicmicm| cmicmicmjcm; cm
Flounder: i
28.9.29 | 55 mm. pieces |[413/ 48} 5 |456] .. | 5[134 22} 78| 4{201| 17| pieces
with cover | ¢/, . [104]324/458|189: 84]487354] /4,
25 mm.
31.9.29 — pieces [523/40 [ 9554 1: S8|114; 13[249 8]159| 11| pieces
%00 ol ea -] 212001218|325[476|200]304(275) 9/,
14.9.29 | 45 mm. pieces [199) 36 | 33 |202] 4| 29| 54| 3| 32! 1§109| 3] pieces
with cover | /4, 20 [804]271| 84]161| 28]548| 84| %/,
25 mm.
14.9.29 - pieces |131|23 )20 (134 7| 13] 11, 3| 27| 2] 86; 5| pieces
. /00 col o] .o | - 154 (565] 84{131{206) 866561217 /4
21.9.29 — pieces |257] 57 | 62 (252|120 | 421 75] 2| 53| .. |[109] 13| pieces
%00 col oo - 1178 (7351292 35]206] . . [424/228] %/
25.9.29 — pieces |263|23 |39 247|121 | 181 78, 3| 43| .. |121] 2| pieces
. /o0 colwa] .| .- |80 |782297|131}163] .. |460| 87| /4
25.9.29 — pieces {124/ 14 |14 (124 3|.11] 46] 2[ 16, 1| 59| .. | pieces
%00 e oo ] --124|786]371(143|129| 71}476) .. /a0
16.10.29 — pieces |810] 80|77 |813]20 | 57|362| 17| 26| 3|402| 3| pieces
%00 sl oo |- ] .. |25 |713|447|213] 32| 37|496] 37] %4
24.10.29 - pieces [591| 87|75 1598]17 | 58]281| 22| 59| 2]|234] 5| pieces
%00 29 [665[475253[100| 24[396| 58] 9/,
Dab:
28.8.29 55 mm. pieces |308] 31] 4i335| .. | 4157| 13| 75| 3] 76| 11] pieces
with cover %/00 . 1130[510(419]243| 97]247|354] %40
25 mm.
31.8.29 — pieces |395] 33] 1/427] .. 1]132) 15|141} 9J122| 8| pieces
45 mm. /00 s boo o)L | 30|3341455]357(273]309]242 %4,
14.9.29 | with cover | pieces |244|150]156/237}22 |134] 74/ 7| 32| 1[116{ 8| pieces
25 mm. %0 el o] .. .. 190 1893]303] 47|131] 7}476| 53] %/ge
14.9.29 — pieces |280(110§121|269|23 | 98] 11} 3} 27} 2|219| 7| pieces
/00 el o). - 182 1891] 39) 27( 97, 18]782] 64] %/
21.9.29 — pieces [184| 49 52/181j12 | 40{ 64/ 3] 53| ..] 35/ 6] pieces
/o0 colaa] .o ]1651816]348) 61]288) .. |2991123] %4
25.9.29 — pieces [390] 901 67/396] 17 | 67| 54| 9] 43| .. |236| 14| pieces
%00 celee e -2 |43 1744[249100]110] . . [605|156] %/
25.9.29 — pieces [100! 31] 34| 97} 7 27] 24) 1] 16; 1] 53| 2| pieces
%00 colee] .o ] .. ]70|871J240| 32[100] 32]530| 65| /4
16.10.29 — pieces | 70| 50| 40| 80| 4| 36] 20| 11} 26{ 3| 20| .. | pieces
/00 ol 5817201285(2201372] 60)285 . . /00
24.10.29 — pieces [160(102{ 86i1174] 4| 84] 50| 15| 59| 2| 47/ 1| pieces
%00 25 1823[312|147]369| 201294 10] %/
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calculated in percentages for each size of fish. This computation shows
more clearly how important the bottom part of the trawl is for saving
immature fish, especially for sizes 8, 9, 10 cm.; flounders of these sizes
escaped in the proportions 83 °/,, 65 °/, and 39 °/, through the bottom
part; as regards dabs, even fishes of a larger size, 9, 10, 11 cm., escaped
through the same part in the proportions 100 ¢/, 70 °/, and 54 ¢/,.

In Table V we find the detailed records of each haul; the fishes are
divided into two groups with reference to the commercial size 18 cm.:
undersized and full sized; the results are computed for each group in
proportion to 1000. We can observe that in all cases, without exception,
we find the undersized fish escaping through the bottom part of the
inner trawl; this part of the catch in some hauls is very considerable
and consists mostly of the smallest specimens.

The above considerations, based on the results of experiments with
trawls in Polish waters, authorise us to state that®*—

1) The catch of undersized fish depends primarily on the size of mesh
used, and a “savihgs mesh’ could be established for each commercial
size.

2) If a “savings mesh” is used, the chances of retaining or losing under-
sized fish depend on the number of meshes; therefore not only the
cod-end but also the front part of the trawl is of great importance.

3) The undersized fish, try to escape through “savings meshes” not
only in the sides of the trawl, but also in the upper and even in the
bottom part, the last being especially important for the smallest fish.
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