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Abstract

The delineation of geographic areas for the purpose of collecting fisheries statis-
tics (referred to as “fishing areas”) in the Northwest Atlantic is described from the first
division by the North American Council on Fishery Investigations in the early-1930s,
through development of the International Commission for the Northwest Atlantic
Fisheries statistical system in the early-1950s, to the present Northwest Atlantic
Fisheries Organization (NAFO) system. The bases for these fishing areas are exam-
ined, and, in particular, knowledge of biological stock structure at crucial decision
points is reconstructed, to determine the extent to which fishing areas were designed
to correspond to stock distribution areas of the important commercial species. This
correspondence is also examined in the light of present knowledge of stock structure.
It transpires that only cod and haddock stock structure is documented as being
influential in statistical boundary determination.

The present NAFO statistical grid system could be improved, particularly by
incorporation of the boundaries between coastal state and NAFO Regulatory Area
waters, but is basically too inflexible to serve the needs of diverse modern fisheries. A
hierarchical system, with the basic unit being a 10’ or 15’ graticule,as has aiready been
adopted by some countries for domestic statistics, should be established in the
international context of NAFO to promote regional science and management initia-
tives. Biologists need to define more precisely the correspondence required between
stock and management areas for the effective control of exploitation rates.

Introduction

The first subdivision of the Northwest Atlantic for the purpose of collecting fishery
statistics by area of capture was made by the North American Council on Fishery
Investigations (NACFI) in the early-1930s. The NACFI statistical grid was modified and
greatly elaborated by the International Commission for the Northwest Atlantic Fisher-
ies (ICNAF) after 1950. On replacement of ICNAF with the Northwest Atlantic Fisheries
Organization (NAFO) in 1979, responsibility for compilation and maintenance of
statistical records for the region fell upon the Scientific Council of NAFO (under
Article V0L.1(b) of the Convention). The Food and Agriculture Organization of the
United Nations (FAO) has also had a substantial influence on the development of the
Northwest Atlantic statistical system through its 'support of the Continuing Working
Party on Fishery Statistics in the North Atlantic Area, now called Coordinating Work-
ing Party on Atlantic Fishery Statistics (CWP). This Working Party was established on
the basis of a recommendation by an Expert Meeting on Fishery Statistics in the North
Atlantic Area sponsored by FAO in 1959 (FAQO, 1962).
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The term “fishing area” was adopted by the CWP as a general descriptive term for
any geographic area delineated for the purpose of collecting fisheries statistics (FAO,
1963). The present paper describes the history of fishing area delimitation in the
Northwest Atlantic which has culminated in the present day NAFO statistical grid. The
various reasons underlying the decisions for the placement of statistical demarcation
lines are analyzed, particularly correspondence with fish stock boundaries which
supposedly has been a primary consideration in establishing the positions of statisti-
cal lines. The results are discussed in the context of present scientific knowledge, of
accumulated experience in fisheries management using the NAFO statistical grid, and
of current fisheries management problems. What are described, therefore, are the
actions of international agencies to establish regional systems of fishing areas so that
comprehensive fishery statistics would be available for research and management
purposes. Coastal states also have developed fine scale statistical grids for domestic
purposes. These are not described in detail butit hasbeen necessary toillustrate them
to adequately portray scientific views on fishing area delineation. The conventions of
ICNAF and NAFO have placed an obligation on Contracting Parties to report statistics
by the fishing areas these conventions have defined. This obligation has been to
provide comprehensive data on the nominal catch of each species, and onthe amount
of fishing conducted, by specified vessel and gear categories on a monthly basis.

The term “stock” is used here to mean a self-sustaining population of a species, i.e.
a biological rather than a managerial definition is adopted. The Northwest Atlantic
fisheries literature is not usually explicit about the definition used but there seems little
doubt that this definition has been the one commonly underlying discussion of
“stocks”. Stock structure, therefore, is a description of the spatial and temporal
separation of a species into relatively discrete reproductive units. This is referred to as
population pattern by Sinclair (1988), who also refers to the number of stocks within a
species as its population richness. In a managerial context, the term stock has some-
times meant little more than the fish which happen to be within a defined management
unit, but more usually it has meant a group of fish which can be treated as if it was a
biological stock for some particular management purpose, i.e.the “unit stock” of
Gulland (1983). To avoid confusion, reference to such a group of fish defined for
management purposes is avoided entirely. The designations “management area” or
“management unit” are used to refer to a geographic area defined for regulatory
purposes.

Place names mentioned in the text are illustrated in Fig. 1 and 2. The remaining
figures, which illustrate proposed or adopted statistical or management boundaries,
are all extracted from the documents or publications in which they first appeared. This
avoids introduction of drafting errors. It also seems appropriate to allow readers to
examine directly the illustrations available at the times when decisions were being
made. A chronology of the major changes in fishing area boundaries is given in
Appendix 1.

History of Fishing Area Delimitation

NACFI| Statistical Areas

The USA began to record area of capture by fishing ground for landings at major
Atlantic coast ports in 1891 (Rounsefell, 1948). Although these grounds were ill-
defined until Rich’s (1929) descriptions in the 1920s, the system provided substantial
detail on area of capture. In contrast, when Canadian fisheries statistics first refiected
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Fig. 2. Place names at the southern entrance to the Gulf of St. Lawrence mentioned in the text,
with a comparison of NACFI (dashed lines) and ICNAF/NAFO (solid lines) statistical
boundaries in this area.

area of capture in 1917 only catches from inshore and offshore areas were distin-
guished (Canada, 1920; Needler, undated). The first steps to establish a common
international system of collection of area of capture information were taken by NACFI
at its first meeting in 1921. This council (which underwent several hame changes
between 1921 and 1930) was established, by agreement of the governments of Canada,
Newfoundland and the USA, to promote and coordinate marine fishery research in the
Northwest Atlantic. France joined in 1922. It was not until 1932, however, that a chart
defining statistical areas (Fig. 3} was agreed upon (NACFI, 1935). This chart covered
the area from Greenland to the Lesser Antilles. The numbering system adopted for the
various “regions” defined by the chart followed sequentially those established by the
international Council for the Exploration of the Sea (ICES) for the Northeast Atlantic
(ICES, MS 1982), reflecting coordination with ICES in this endeavour. The chart was
proposed as the minimum subdivision required to provide statistics suitable for scien-
tific investigations on the fisheries, but NACFI did not document the reasons for the
particular subdivision chosen'. However, Found (1933) stated that “the limits have
been designed to correspond as far as possible with natural divisions of the fish
populations or with barriers to fish migrations”.

' Minutes of NACFI meeting, Canadian Government archives.
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The only adjustments made to the NACFI system subsequent to its adoption
concerned the line between Nova Scotia and New England regions (Rounsefell, 1948).
The first of these adjustments, made in 1936, moved this line to run through the
deepest parts of the Fundian Channel (from 42°13*N to 42°20'N) and Gulf of Maine
(67°00'W to 67°40'W), apparently to better separate fishing areas for haddock (Mela-
nogrammus aeglefinus) (Halliday et al., 1986). The second change, made unilaterally
in 1943 by the USA as NACFI had ceased to function after 1939 as a result of the
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A chronology of important changes in Northwest Atlantic fishing area boundaries, with text page references.

Date Event Page No.

1891 USA instituted systematic collection of area of capture information. 2

1932 Delineation of statistical regions for the Northwest Atlantic by NACFi. 4

1936 Modification to NACFt boundary between Nova Scotia and New England regions. 5

and

1943

1950  International Convention for the Northwest Atlantic Fisheries entered into force establishing ICNAF Convention 7
Area and Subareas.

1953 ICNAF Commission established Division boundaries, effective 1 January 1954. 10

1958 Divisions 3P and 4V divided into northern and southern Subdivisions. 18

1967 Division 5Z divided into eastern and western Subdivisions. 18

1967 Statistica! Area 6, with Divisions A-H, delimited. 20

1974  Statistical Area 0 established. 20

1975 ICNAF Commission approved statistical reporting by 30° x 30’ rectangles and twice-monthly time periods, 28
effective for 1976 statistics.

1977 implementation of more detailed reporting deferred to avoid conflict with coastal state post-extension of juris- 28
diction requirements.

1978 Statistical Area 0 extended and Divisions A and B established. 21

1979 NAFO statistical grid established with boundaries identical to those of ICNAF. 21

1979 Boundary between Subareas 0 and 1 modified, effective 1 January 1980, to coincide with Canada-Denmark 21
international boundary.

1986 Boundary between Divisions 4X and 5Y modified (in part) to correspond to Canada-USA international boundary, 24
effective 9 October 1987.

1986 NAFO General Council agreed to record and report fisheries statistics separatety by Canadian and USA parts of 24

Division 5Z. Scientific Council created Subdivisions 5Zc and 5Zu for statistical reporting and publication
purposes.
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