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STACRES has repeatedly emphasized the importance of its biological sampling of commercial catches.
Such data are essential for assessments of the status of stocks. It is becoming increasingly difficult
to base assessments on fishing effort data because fishing patterns often change rapidly as a result,
in part, from conservation measures themselves,

An indication of the importance of inadequate biological sampling is that STACRES, in May 1973,
found that only 26 of 56 stocks could be assessed on what was described as an "analytical" basis. The
difficulties in assessing the remaining 31 stocks were, in large part, attributable to inadequate sampling.
It wae also clear that even the "analytical" assessments were based on insufficient sampling data. The
most serious example may be the Division 3NO cod stock, for which not one usable commerclal sample was
available from 22,055 metric toms caught in 1971-72,

Canada, therefore, urges the Commission to give its full consideration to means of guaranteeing the

provision of at least the minpimm biologlical sampling as defined by STACRES and adopted by the Commission
in June 1974. An appraisal of biological sampling in the ICNAF Area is at Appendix I,

el
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Canadisn appraisal of biological sampling of fish catches in the ICNAF Area

INTRODUCTION

At its 19th. Annual Meeting in 1969, the Commis-
sion adopted its first catch quota regulations, limiting
fishin? for haddock in Div. 4X of Subarea 4 and in Subarea 5.
Only five years later, at the Commission's 24th. Annual Meet-
ing in 1974, almost sixty catch quota regulations were adopt-
ed covering virtually all species stocks in the ICNAF Area
subject to a directed fishery. This admirable record attests
to the success of the Commission as a negotiating body for
fisheries regulatory agreements. '

Unfortunately, this is not the test on which the
Commission's success or failure will be judged - it is only
a prerequisite. The major ?uestion - are the-fish stocks
of the ICNAF Area effectively managed to maximise long-terw
yields? - remains to be answered. -

If this answer 1s to be positive, the Commission
must not only be responsive to the scientific advice received
from its Standing Committee on Research and Statistics (STACRES),
it must ensure that adequate scientific advice can be given.

Since 1968, the Commission's scientific advisers
have repeatedly warned that the basic scientific data avail-
able to them, particularly biological sampling data from
commercial catches, are inadequate to support the management
regime the Commissfon was adopting. These warnings have largely
gone unheeded by the Commission,

It is imperative that the Commission examine the
matter of inadequate commercial catch sampling most serious-
1y, fully evaluate the implications of 1naction, and take
appropriate measures to remedy the deficiencies.

HISTORICAL REVIEW OF STACRES ADVICE ON SAMPLING

The first meeting of the Standing Committee on
Regulatory Measures in January, 1968 requested STACRES to
provide advice on, among other matters, informational require-
ments for regulation of fishing through limitation of catch
{1968 Proceedings No. 16, Appendix 1). Pointing cut that
{mportant inadequacies existed in commercial catch sampling,
STACRES replied (in part) by reaffirming " .. the essentfal
need, if good advice on management is desired, for full sampling
coverage (length and age composition) of alt the major ICNAF
fisheries.” (Redbook 1968, Pt. I, p. 31). The Assessments
Subcommittee of STACRFS discussed sampling deficiencies further
at its May, 1969, January and May, 1970 meetings, and attempt-
ed to stimulate increased levels of sampling through discussions
between the ICNAF Secretarfat and the responsible authorities
in member countries {Redbook 1969, Pt. I, p. 40; Redbook
1970, Pt. I, p. 21). At the 1970 Annual Heeting, STACRFS
recommended to the Commission adoption of a minifmum sampling
requirement which was ",, measurement by each country of
200 fish for every quarter of the year and division for each
1,000 tons of each specjes caight.” In adopting the STACRES
repart (1970 Proceedings No. 15, Item 8), member countries
of the Commission made the commitment to meet these minimum
sampling requirements,
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At the 1972 Annual Meeting, scientific advisers
again noted major 1nade?uacies in sampling coverage and
emghatically brought this to the Commission's attention in
all of the Reports of Scientific Advisers to Panels. For
example, the report to Panel 4 states “"If the Commissfon
fntends to regulate stocks on a scientific basis, responsibility
must be accepted to provide the necessary information on
which to base scientific assassments.” A1l Panels discussed
the matter and agreed that the situation was unsatisfactory.
Again, at the 1973 Annual Meeting, continuing deficiencies
were again forcefully brought to the attention of the Com-
mission by 1ts scientific advisers., - :

In May, 1974, STACRES redefined the minfmum sampling
requirement to read ".. on» sample per 1,000 tons of fish
caught for each divisfon, quarter of year, and gear. As
an approximate guideline, such samples should consist of
200 fish from the entire length range for length compositian
and one fish per centimetre length group for age composition.®
(Redbook 1974, pp. 70-71). 1In adopting the STACRES report,
the Commission accepted this recommendation.

A review of commercial samples fram 1973 catches
submitted by member countries to the Secretarfat (see
pelow) indicates that major deficiencies in coverage still
exist. It wust be concluded that member countries have
failed to establish the necessary mechanisms, or provide
adequate resources to meet their sampling commitments.

DEFINITION OF ADEQUATE CATCH SAMPLING

STACRES has repeatedly emphasised that their
recommendations on sampling requirements are minimum require-
ments, and even 1f met, the situation would not be entirely
satisfactory. . . .

Certain sampling principles are implied 1n the
phraseology of the 1974 STACRES recommendation - particular-
ly that stratified sampling with no Targe sub-cells left
empty is required. Thus, it 1s necessary (1) that all stocks
fished be sampled {sampling by ICNAF Division approximates
this) (2) that all natfonal fleets fishing a stock be sampled
(3) that each major gear type be sampled ?4) that account
be taken of seasonal variations in catch composition {strati-
ficatton by quarter of year as recommended by STACRES is
adequate for most groundfish stocks, but species such as
2erringﬂ)mackerel. and silver hake should be stratified
y month}),

A1l catches are included in this requirement.
Thus, not only stocks subject to a directed fishery should
be sampled, but so0 also should incidental catches, whether
retained or discarded. For example, in Subareas 3 and 4,
a2 substantial proportion of flatfish preduction 1s harvested
incidentally in fisherfes for other species (some conducted
with small mesh nets) and a sfgnificant part of this tncidental
catch 1s discarded. These fishery components must be taken
account of in estimating potential yleids of flatfish species.
It should be noted that the comgarisnns of adequacy of
sampling in Tables 1 and 2 are based on “nominal catches”
1. e. excluding discards - discard sampling by member countries
¥s rare {ndeed. .
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HISTORICAL TRENDS IN COMMERCIAL SAMPLING PERFORMANCE AND
DEFICIENCIES IN 1373 SAMPLING OF COP AND HERRING

Historical sampling performance cannot be revfewed
in relation to the minimum sampling requirements defined
by STACRES in 1974 due to differences in reporting procedures
in earlier years. The number of length measurements report-
ed is the only “common denominator" which allows compre=
hensive comparison among countries and years. Table 1
indicates the number of length measurements required from
each country, and the percentage reported measurements
were of those required, for the years 1964, 1968, and 1973,
Measurements requirad are calculated on the basis of 200
fish to be measured from each 1,000 metric tons of fish
reported by a country from an ICNAF Subarea in a year.
This is a considerably less stringent requirement than that
of the 1974 STACRES recommendation which requires stratification
by Division, gear, and season. Although sampling from re- i
search and exploratory fishing vessels are inadequate substitutes
for samples from commercial catches (see below), these
are also shown in Table 1 to fully represent countries®
sampling efforts. )

In 1964, of 48 country x Subarea combinationé
in which sampling was required, in only 8 {17%) were the
minimum requirements met. 1In 1973, of 68 country x Subarea
combinations, in only 23 (34%) were the minimum requirements
met. Thus, while sampling performance, by this measure,
improved by 100% between 1964 and 1973, a further 200%
increase is required to bring the level up to the minimum
requirement. These comparisons do not include research and
exploratory fishing samples.

The 1974 STACRES minimum sampling recommendation
is applied to cod and herring commercial sampling performance
in 1973 (Table 2). For cod, of 242 country x Division x
gear x quarter combinations in which sampling was required,
in only 60 (25%) were the minimum requirements met. For
herring, of 83 such combinations, in 45 (54%) the minimum
requirements were met. Agafn, these comparisons do not
include research or exploratory fishing samples. It should
be noted that some countries substantially exceeded the
minimum sampting requirements in some sub-cells and also
sampled some sub-cells in which the catch was not sufficiently
large to generate a sampling requirement. Thus, reallocation
of sampling effort would, to some extent, reduce deficiencies
in coverage.

Thus, major deficiencies unquestionably exfst in
the ICNAF commercfal catch sampling programme, an improve-
ment of 100 - 200% being required over 1973 levels to meet
minimum requirements agreed to by the Commisston. :

THE NEED FOR ADEQUATE COMMERCIAL CATCH SAMPLING

: The confidence STACRES has placed in its advice
on specfes stock catch quota levels has varfed widely,
(usually) in proportion to the quantity of scientific data
available. Whenever possible, analytical models based on
analysfs of age structure of a stock over time have been
employed. .Typically, these models utilise data on catch,
fishing effort, size and age composition of catches, and
research vessel survey data, particularly on prerecruit
abundance. Background biological knowledge on stock fnter-
relatjonships, growth and natural mortality rates are also
required, but parameters of growth and natural mortality
are themselves most commonly estimated from the commercial
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fisheries data cited above. With rapidly changing fishing
patterns, in part as a result of regulations themselves
fishing effort data have become jncreasingly difficult to
interpret. Thus, {ncreasing reliance has been placed in
Methodology which does not utilise effort data i.e. fin
virtual population and cohort analysis, which depend largely
on estimates of the age composition of removals determined

by commercial catch sampling. Thus, sampling data is essential
to the construction of analytical models of fish populations.
Inadequate catch sampling has, above all other factors,
proved the major stumbling block to stock assessment.

The May, 1974 report of STACRES coded assessments
into categories {Redbook 1974, pp. 66-67). Of fifty-six

stocks coded, only twenty-five (45%) were described as analytical

assessments. Although not all of the difficulties in assess-
ing the remaining thirty-one stocks are attributable to
inadequate sampling, almest all of the analytical assessments
are based on insufficient sampling data. Perhaps the Div.

3 N0 cod stock provides the most serious example., Only

313 length measurements of otter trawl catches were collected
from 202,500 metric tons removed from the stock in 1971-72

by this gear. .

The Commission has begun to address itself to the
praoblems of fishery interactions, particularly in relation
to bycatch problems and mixed fisheries in Subarea 5 and
Statistical Area 6. STACRES has been severely limited in
giving advice through deficiencies in available information.
In part, these difficulties result from inadequate break-
down of catch and effort data, but insufficifent biological
sampling prevents a full appreciation of the magnitude of
the problems faced by the Commissfon. Serious bycatch problems
undoubtedly exist in Subareas 3 and 4 fisheries also. They
are difficult to identify, and virtually impossible to
quantify, due to lack of information.

STACRES has been criticised on occasion for the
simplistic approach it has taken to assessment problems,
Littte account has been taken {with exceptions) of density
dependent factors, particularily stock-recruitment relation-
ships, fn species assessments, of species interactions,
of the effects of fishing on ‘ecosystem dynamics, in deriving
the advice given the Commission., STACRES must consider these
matters. However, these more complex population and ecosystem
models require higher levels of data input, A subset of
these data are those required for the simpler population
models now employed.

IMPLICATIONS OF FAILURE TO PROVIDE ADEQUATE SAMPLING DATA

Gver 4,000,000 metric tons of fish are removed
from the northwestern Atlantic each year, requiring large
investments by member countries in fishing fleets and process-
ing facilities, and employing large numbers of people,
Management costs have so far been very small for most countries,.
It is time to realise that establishment and maintenance of
the complex management scheme adopted by the Commission
implies a substantial increase in management costs including
research costs. If wisely allocated, revenues directed to
management expenditures will be more than repaid through
increased stahjlity of yields, increased economic efficiency,
and protection of investments and emplioyment. o

These benefits are far from guaranteed under
present circumstances. Most of the major fish stocks in the
ICNAF Area have a recent history of heavy over-exploitation,
The continuing productivity of many stocks deﬁends critically
on present management actions, particularly these for herring,
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mackerel, haddock, and yellowtail. The Commission cannot
afford to accept the wide confidence intervals scientific
advisers must place on their advice. Despite the many very
difficult management problems to which the Commisston, through
long negotiations, has obtained agreed solutfons, we face

the real prospect of some spectacular management fallures

by 1gnoring to build on the sound foundation of a comprehensive,
high~quality data base.

SOLUTIONS

While every effort should be made to develop
technology to automate commercial catch sampling, for the
present, this function remains labour-intensive, logistically
difficult, and monetarily expensive., These are difficulties
faced by all countries including coastal states., The Togistic
problems faced by distant water fleets in transporting
samplers among fleet components are fndeed great - so also
are the difficulties of Capnada in attempting to distribute
sampling activities over the very numerous ports of landing
distributed throughout the Atlantic Provinces, some of
vhich are accessable only by sea.

A partial solution adopted by some countries has
been the use of research and scouting vessels, -fishing
commercially rigged gear and usually fishing with the commercial
fleet, to obtain samples considered representative of commercial
fleet catches, We have difficulties, however, in accepting
this as a valid alternative to sampling commercial catches.

Only a very few vessels are involved and these usually have
different characteristics than those involved in commercial
fishing. No comparative studies have been conducted to
establish the errors and biases assocfated with the method.
The seasonality of sampling coverage often differs greatly
from that of the commercial fleet - there are “commercial®
samples in Secretarfat files for months and areas in which
no commercial catches are reported!

Catch sampling could be incorporated into the
internatfonal ipspection scheme but there are a number of
undesirable implications to such a proposal. Virtually all
international inspection is currently conducted by the coastal
states. Thus, it is they who would carry the additional
burden of providing manpower and financial resources. The
frequency of international inspections is not presently
sufficiently high to provide adequate sampling lJevels by
this means alone, International inspection vessels concentrate
thelir activities in relation to different priorities than
those dictated by scientific requirements, 1t is undesfrable
to confuse scientific data collection and enforcement roles
in the minds of those engaged in the fishing industry.

As a further alternative, the coastal state or
the ICNAF Secretariat could administer an international
sampling scheme financed jointly by 2ll member countries.
The technical difficulties of setting up and running such
2 scheme are very great and the cost would undoubtedly be
very high. )

The most-viabTe solution is for all member countriess
to provide adequate resources to maintain natfonal sampling
schemes for their northwestern Atlantic operations. Co-
operatfve ventures among countries could result in decreased
costs., To this end, Canada is prepared to make her fnter-
national inspectiaon vessels available whenever possible
in relation to their primary duties to transport samplers
between vessels of other national fleets to help provide the
mobility they require.
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Table 1. -Historical summary of commercial sampling pearformance for all finfish and
squid {n the ICNAF Area. The number of measurements required from each count
from each ICNAF Subarea (and from the ICNAF Statistical Area) is based on
the requirement to measure 200 fish per 1,000 metric tons of fish reported

. (irrespective of Division, gear, or quarter of year when caught).
to which this requirement is met is shown as the percentage reported measure-
ments were of required measurements, Reported measurements from commercial
catches or landings (% Comm) are shown separately from those from research
oer exploratory catches (% Res)., (Statistical Area 6 catches are not included
in 1964 summary.)

Ty

The extent

1964 1968 1973
Measurements Measurements Measurements
Country Subarea required % Comm % Res required % Comm % Res required % Comm 2% Res
Bulgaria 5 - - 6,000 84
6 - - 1,600 89
Total - - - - 7,600 85
Canada 2 3,200 2n 3,800 179 1,200 470
3 48,000 159 17,000 106 44,600 168
4 85,800 76 142,400 -66 112,600 170
5 §,200 102 12,000 40 3,400 105
6 - - 200 0 - -
Total 142,200 110 235,400 79 161,800 170
Den(F} 1 13,200 0 9,200 0 (132} 1,000 0
2 - - - - - 200 0
3 4,400 0 3,600 0 {0) 2,200 0
4 200 0 - - - 1,400 0
Tota) 17,800 D 12,800 0 (95) 4,800 0
Den(G) 1 6,600 .5 (316) 5,400 104 {337) 6,600 152 {518)
3 - - - - - - 400 782 (o)
Totat 6,600 5 {316) 5,400 104 {337) 7,000 159 (488)
Fra(M) 1 7,000 0 9,400 0 - -
2 7,400 0 7,800 0 200 0
3 12,200 0 12,200 0 1,200 0
4 3,800 0 4,600 o 5,200 ]
5 - - - - 800 ¢
Total 30,400 0 34,000 0 7,400 0
Fra(SP) 3 1,400 0 800 3,035 600 0 (3,116)
4 400 0 600 2,511 400 _0__ (16,507)
Total 1,800 o 1,400 2,810 1,000 0 (8,473)
FRG 1 26,000 26 (29 29,000 15 EB) 1,800 669 EIZI
2 1,800 0 i} 11,000 1] 0 2,000 0 165
3 1,000 ¢ 0 - - - 7,200 86 (16
4 800 0 0 2,000 12 [Og 400 0 156
5 - - - 14,200 6 0 7,200 B33 133
6 - - - - = - 600 0 246)
Total 29,600 23 (25) 56,200 10 {4) 19,200 408 {95)
GDR ] 3,600 0 5,800 0 600 1,292 {0
(1964 & 2 4,000 0 12,800 0 800 254 {390
1968 may 3 8,600 o 1,800 0 5,600 107 {a}
include 4 - - 1,600 0 - - -
3GmE 5 - - 14,200 0 25,400 70 0)
other non= 6 - - 200 0 _4,800 65 )
member
catches) Total [ 16,200 o 36,400 . 0 37,200 98 (8)
Iceland 1 1,000 ¥ (o) - - - -
2 200 0 (637 - - - -
3 600 0 {360 - - -
Total 1,800 0 (191) - - - -

{continued)



Table 1 {(continyed)

1964 1968 1973
Measurements Measurements Measurements
Country Subarea required ¥ Comm % Res reguired % Comm % Res required % Comm % Res
Italy 6 - - - - 800 0
Total - - - - 800 “ 0
Japan 3 - - 200 0 600 0
4 - - 200 0 1,000 0]
5 - - 200 0 1,200 150
[ - - 800 0 1,800 228
Total - - 1,400 0 4,600 129
Norway 1 7,000 0 {27) 8,000 0 3,200 0
2 - - - 1,600 0 400 0
3 1,400 0 {0} 2,400 0 9,800 75
4 - - - - - 200 0
NK 1,600 0 (0) - - - -
Total 16,000 ¢ (19) 12,000 0 13,600 54
Poland 1 - - - 200 0 0 - - -
2 1,400 0 286 14,800 22 0 2,800 0 (179}
3 6,000 0 173 6,200 302 {15 9,800 225 (34
4 - - - 200 2,594 (855 400 0 (277
5 - - - 16,000 142 0 34,000 28 (22
6 - - - . 2,400 0 0 4,000 23 (428
Total 7,400 0 {193) 39,800 126 (7) 51,000 64 {66)
Portugal 1 10,600 0 6,600 13 I.EOd 225
2 8,200 97 12,000 9 3,000 0
3 20,600 48 23,800 19 18,800 kY]
4 2,600 0. 1,400 g 3,400 0
Total 42,000 42 43,800 15 26,800 40
Romania 3 - - - - 600 0
5 - - 600 0 200 ]
6 - - - 1,200 0
Total - - 600 2] 2,000 0
Spain 1 200 0 4,400 0 2,000 WBBS
2 9,000 103 6,600 68 200 0
3 24,000 75 41,200 53 21,400 57
4 12,800 15 12,600 21 8,000 60
5 - - 3,600 0 3,400 44
6 - “ - - 1,000 )
Total 46,000 63 68,400 42 36,000 101
USSR 1 - - - 400 0 {0 1,200 ] (658)
2 13,400 0 888 23,800 0 (21 21,200 0 (25}
3 19,000 0 497 54,400 0 (8% 73,600 Q (87
4 22,600 N 0 13,200 74 0) 84,600 342 EO
5 66,000 146 0 55,800 9a 0; 78,000 346 0
6 - - - 10,400 0 0 12,200 284 (0)
Total 121,000 97 (212) 158,000 41 {62) 270,800 219 (29)
UK 1 5,600 + 2,000 255 200 272 {2.723;
2 400 o 2,400 172 200 0 (0
3 4,000 6 5,000 173 1,400 148 (0)
4 200 0 - - - - -
5 200 0 - - - - -
Total 10,400 + 2,400 190 1,800 146 (303)
UsSA 3 1,000 100 {0 - - - -
{excludes 4 3,000 291 %0 5,200 534 2,800 453
Merhaden . 5 54,200 149 (5 45,200 164 29,000 229
catches) [} - - = 12,400 [0 12,200 15
Total 63,200 166 {4) 62,300 162 44,000 184
Country x Subarea 48 8 (17%) 59 13 (223%) 68 23 (34%)

Combinations versus
those sampled adequately

3



Table 2.

Sampling performance for ¢od and herring in 1973 by country.

Mo, of sub-cells = number of Division, gear, quarter, sub-
cells in which a country catch was sufficiently large to

require samples to be collected.

Ko. adeguately sampled =

number of these sub-cells in which the minimum sampling

- requirement was met, (f.e.

of fish caught).

Country

Bulgaria
Canada
Denmark (F}
Denmark (G)
France (M)
France {SP)
FRG
GDR
Japan
Norway
Poland
Portugal
Romania
Spain -

- USSR
UK
UsA

Totals

one sample per 1,000 metric tons

. coD HERRING
Ko, of No. adequately No. of No, adequately
Sub-cells sampled Sub-celis sampled.
- - 1 0
85 27 40 29
8 0 - -
13 6 - -
6 0 2 0
1 0 - -
11 3 4 2
4 2 5 1¥
- - 3 0
10 0 - -
4 1 7 1]
34 4 - -
1 0 - -
39 9 - -
14 2 16 9
2 2 - -
10 4 5¥ ‘oay
242 60 {25%) 83 45 (54%)

¥ Possibly 3 if samples contained less than 200 fish.

¥ Does not include gear breakdown,






