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INTRODUCTION

Haddock support the most valuable fishery in New England today. The average
annual landings over the last ten years have been about 150 million pounds, with
anex-vessel value of $12,000,000. About 67 percent of this quantity istaken from
the rich Georges Bank area lying off Cape Cod.

The method by which these fish are taken today is very wasteful. The gear
in common use for catching haddock on Georges Bank is the otter trawl., These nets
are made with a small mesh which retains undersized fish. The small haddock have
little or no market value and are discarded at sea in a dead or dying condition.
The destruction of baby haddock is sometimes tremendous, and annually amounts to
5 million pounds or 15 million individual fish. The fishing industry and govern-
ment have been greatly concerned about this wasteful practice for many years and
have repeatedly called for the protection of these young fish.

INTERNATIONAL COMMISSION

Since the fishing banks in question lie in international waters, it was not
possible to bring them under regulation until the organization of the International
Commission for the Northwest Atlantic Fisheries. With the activation of this body
all countries fishing in the northwest Atlantic have agreed to abide by any regu-
lations promulgated upon the recommendation of the Commission.

The United States Commissioners have appointed an industry advisory committee
which advises these Commissioners as to the problems of the United States fishing
industry and reviews all recommendations of the Commission which pertain to the
areas in which United States vessels fish.

At the request of the industry, the United States Government presented the
haddock problem to the Commission at its First Annual Meeting held in Washington
in April 1951. The Commission considered the problem and at its Second Annual
Meeting held at St. Andrews, New Brunswick, in July 1952, recommended that the baby
haddock on Georges Bank and the Gulf of Maine be saved by limiting the sizeof mesh
used in otter-trawl nets. The United States has promulgated a regulation to im-
plement this recommendation. Canada is expected to follow,

SAVING SMALL FISH

Taking small fish is generally assumed to be a wasteful practice, ‘”owever,
nature is sometimes so prolific that the loss of a considerable proportion of the
young of a population does not seriously affect the continued abundance of the
species, There is always the possibility that man can make conside?aolg %nroads
into a population without seriously jeopardizing replacement. A scientific study
of the dynamics of a population is necessary before the effects of such inroadscan
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be predicted. To make such a study it is necessary to know the fecundity of a
species, the growth rate, and the mortality rates, as well as other aspects of the
biology of the species.

Such a study of the Georges Bank haddock population has been made by the
U. S. Fish and Wildlife Service and the results have been reviewed by the scien-
tific advisers to the Commission, The results of these studies indicate that the
Georges Bank stock probably can withstand present fishing pressure indefinitely
but that the production from this stock could be substantially increased if the
smaller fish were not taken. It was found that the best age at which to begin
catchin§ these fish is three years, The present age of first capture is somewhat
under 13 years. Thus, a considerably larger-mesh net than the one now in use is
required to obtain the maximum sustained yield from the Georges Bank haddock.

INITIAL EFFECT

An abrupt change in age of first capture to age three would inflict a hard-
ship on the industry as considerable quantities of two- and three-year-old haddock
are now marketed., There is at present a good market for haddock as small as 15
pounds. Fish weighing between l% and 2% pounds are classified as "scrod" haddock
and bring a lower price than fish weighing over 2% pounds which are classified as
"large" haddock. According to an agreement among the members of the New England
Fish Exchange, haddock under 13 pounds are not to be sold. However, fish under
that size are sometimes landed, especially when there is a scarcity of largersizes.

At the end of their second year haddock average slightly less than one pound
(about 0.9 pounds) in weight. None of these should be taken. At the end of their
third year they average slightly less than two pounds (about 1.9 pounds) and all
are of marketable size. It is obvious that limiting the catch to sizes over 1.9
pounds (three-year-old fish) would lower the landings during the early phase of
the regulation,

MINIMIZING INITIAL EFFECT

It was the desire of the Commission that the first step in regulating the
Georges Bank haddock fishery should be to require the use of a net with a mesh
size which would allow a maximum proportion of unmarketable-sized haddock to es-
cape with minimal effect on the catch of marketable-sized fish. In thisconnection
we are confronted with the fact that no net is perfectly selective. No net has
been designed that will release all fish under a certain size and retain all fish
over that size.

The selectivity of nets is designated by the 50-percent point. This is the
size of fish of which 50 percent are retained by the net. Increasing percentages
of the larger sizes are retained, while decreasing percentages of the smallersizes
are retained. The selectivity chosen to satisfy the requirements of the Commis-
sion has a 50-percent point at about 1.1 pounds. With a mesh of this selectivity
some fish of unmarketable size will still be taken, but this cannot be orevented

if we are to avoid a serious reduction in landings during the first year or two of
the regulation,

The actual reduction in landings the first year of regulation will dependupon
the size of the haddock available on the banks during that year. If the fish are
running larger than average, the regulation will have very little effect on land-
ings. If the fishery is depending largely upon small scrod, as it was during the
summer of 1952, the effect will be greater. Indications are that the sizes of had-
dock available on Georges Bank in the coming year will be about the same as in 1951.
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If this is the case, the initial effects of the use i

of the new mesh (having 50-
percent §e1ection at 1.1 pounds) would be to reduce landings (in pounds) agout 13
percent if the market accepted fish as small as some of those landed during 1952,

FIGURE 1 - INDICATES HOW THE PRESSURE GAUGE WILL BE USED TO MEASURE THE INSIDE DIMENSIONS OF
MESH UNDER A PRESSURE OF 12 POUNDS. A PRESSURE OF 12 POUNDS BRINGS THE NOTCH IN THE INDICATOR

TO THE NOTCH IN THE PLATE.
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The reduction in landings of fish of 1% pounds and over, however, would be only
about 5 percent. If the size of fish during the first year of regulation isclose
to the average for the past 20 years, the initial reduction in landings of fish
of l% pounds and over would be expected to be only about 3 percent,

The new mesh will advance the age of first capture to about 2% years rather
than 3 years and so will not produce the maximum ultimate benefit. It should,
however, result in an ultimate increase in landings of about 35 percent. The full
effect of the new mesh will not be realized for several years.

ASSESSING THE EFFECT OF THE REGULATION

It is the Commission's expressed desire that the effect of this regulation
be carefully measured. Scientific evidence of the benefits, of the first step must
be presented before any further increase in the mesh size of nets will be recom-
mended. U. S. Fish and wildlife Service biologists will make a continuous study
of the fishery and the Commission will review the situation annually. Modifica-
tions in the regulation will be recommended whenever they appear desirable on the
basis of any new evidence which may be found.

In order to measure the effect of the regulation it will be necessary tohave
the cooperation of the fishing industry. A number of vessels must continue to
fish with small-mesh nets in order to provide biologists with a measure of the
abundance of two-year-old fish in the banks. The success of spawning varies so
much from year to year due to natural causes that considerable variations in sub-
sequent annual landings result. Therefore, the effect of the regulation cannot be
determined by a comparison of the landings in the years immediately preceding and
immediately following the use of the large-mesh nets. The best test of the regu-
lation will be the comparison of the yields of individual year classes before and
after regulation. As a result of the intensive study of the Georges Bank haddock
fishery over the past 20 years, we now have records of the relative strengths of
each incoming year class and the total pounds of fish which each contributed to
the landings. If the regulation has the predicted effect, an entering year class
of a given strength should produce more pounds of landed fish than did any incom-
ing year class of equal strength before regulation.

In order to make this comparison it is necessary to measure the incoming year
classes after regulation in the same manner in which they are measured now. The
present measure consists of computing the average catch per day of a selected group
of trawlers, The youngest haddock that can be measured adequately are two-year
olds, since one-year olds are not landed in sufficient numbers. Not all of the
two-year olds are landed, but so long as the size of mesh remains constant this
does not matter as the abundance index is only relative, However, if themesh size
is increased, the measure of abundance of two-years olds will no longer be compar-
able, For this reason it is necessdry that some vessels continue to fish nets
with the old mesh. The Fish and Wildlife Service has called upon the industry to
select six boats for this purpose. Theseé boats will be licensed to use small-meshed
nets and will comprise a "study group" to supply the information necessary for es-
tablishing the strength of each incoming year class., The information on the yield
of these year classes can be obtained from samples of the catch of the rest of the
fleet °

SIZE OF MESH

The Commission has recommended the use of nets with a minimum inside opening
of L% inches when in use. This dimension is measured by inserting a flat gauge
into the mesh under a pressure of 12 pounds (figure 1). It is the size of this
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inside opening which determines the selectivity of the net. Any mesh regulation
pnst be based on this dimension.

Unfortunately this is not the measurement which is used in the trade. Net
manufacturers use the dimension "between knot centers." The relation between Lhe
two measurements is not constant but depends upon the size of twine and number of
strands used. The use of large twine results in larger knots which increase the
difference between the two dimensions. Doubling the twine has the same effect.

Using the net also changes the relation between the two measurements. When
a new net is immersed in water the twine shrinks. As the net is used, however,
the knots tighten and the inside dimension increases. This continues for some
time or until very heavy catches are hauled aboard when the knots may tighten to
their maximum and the internal opening thereafter remains fairly constant. Since
in present fishing practices the after part of the cod end of the net is subjected
to greater strains than the forward part, the openings of the meshes are usually
larger in the after part after use,

To obtain 50-percent selection of haddock at 1.1 pounds, it is necessary to
use a cod end with an average inside dimension of L% inches, The meshes may be
somewhat smaller in the forward part and somewhat larger in the after part,

Experiments have been conducted on board commercial trawlers during normal
fishing operations on Georges Bank in order to determine the size of mesh which
will, after use, have an inside dimension of 4% inches. These experiments show
that a cod end of Sg-inch mesh (measured between knot centers, new) constructed
of 50-~yard, 4 thread, double-manila twine will, after use and when wet, have an
average inside mesh dimension of 43 inches, provided it is used in normal fishing
operations during which moderately heavy catches of fish are taken,

The results also showed that bellies of trawls of 5-inch mesh (measured be-
tween knot centers) constructed of 75-yard, L-thread single twine will, after use
and when wet, have an average inside dimension of L§ inches. Bellies of 5&-inch
mesh (measured between knot centers) constructed of 60-yard, L-thread,single twine,
will under the same conditions have a somewhat larger inside dimension.

The regulation prescribes only the size of the internal mesh opening. Various
sizes of mesh as measured between knot centers can be used to produce the Li-inch
inside measurement depending upon the size of twine. The experiments reported
above can be used as a guide in the manufacture of a net which will meet the re-
quirements of the regulation.

NOTE: WEIGHT OF TWINE EXPRESSED IN NUMBER OF YARDS PER POUND,
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ARE SAIMON SUPERSENSITIVE

During research of the salmon run in Stamp River, Vancouver, British
Columbia, Canada, a man was walking barefooted in the water 20 feet above

RED OR SOCKEYE SALMON (ONCORHYNCHUS NERKA).

stant reduction in the number of fish going upstream was noticed--from 34
fish in 10 minutes down to 4 fish in 10 minutes.
experiment was repeated with the same result, states the October 1952 issue
of Svenska Vastkustifiskaren, a Swedish trade periodical.

the salmon ladder, It was no-
ticed at once that the number
of salmon traveling upstream
was reduced. Other trials
showed the sams result. 0One
observer held his hand in thg|
water for one minute above the
place where the counting of
the fish took place. An in-

One hour later the same






