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DEVELOPMENT OF FISHERY STATISTICS IN THE NORTH ATLANTIC v
NECESSITY FOR ACCURATE STATISTICS

The major problem of marine fishery biologista 1ls to determina
tha proper level at which to malntalin the [ish pepulatlons in order
to obtain the maximum sustained yleld. ©Contimuous observation of
these fluctuations and trends in abundance is essentlal., Besause of
the inherent 4ifficulty of estimating the abundance of & population
that cannot be enumerated, most early bloloygista ware content to con-
centrate their studies on other phises of the life hiatory, basing
their astimates of quantity largely on casual observation., GSince
the work of T. Weymiss Fulton, at the beginning of the century, most
investigators have realized that trenda in tha abundance of marine
species can be followed from year to year by means of statistics of
the catch. The accuracy with which changes in the populationa can be
followed depends largely upon the care shown in collecting data. Ne
one system for collacting statistics has been devised that will [it
all fisheriesa, owing to differences in [{ishing methods, ways of sell-
ing the catch, the mumber and size of the landing ports, and thes type
of records kept by the fish buyers, The setting up of an efficlent
system for obtaining the necessary data is a blostatiatical problem
of major lmportance to consarvation.

To follow changes in abundance not only must the total fish catch
in numbera or pounds be recordsd, but also the catch from year to
yoar made &8 a4 rosult of standardized units of fishing effort. The
sea can be regarded as a vast watar-ranch populated with warious kinds
of livestock (or fish). The areas covered by the fidsh ing flests come
prise waters of varlous depths, temperatures, and salinitiss. Each
apacies of [lah is normally mest abundant on the banks most suitable
to it. Different stocks of the same specles may inhabit two nelghbor-
ing banks, yet be separated by watersa of such depth or tempsrature, or
by such unsuitable bottom, that the twe stocks mingle slightly or not
at all,

Such barriers to free migration change the problem from the simple
one of sampling a single population to the vastly more complex one of
sampling & series of populations, sach of which may be at a different
level of abundance., If one thinks of the abundance of a species as
its relative density it is obvlous that an increase from 500 to 1,000
fish on & square mile of poor bottom is as large & relative change as

N o record of the develapment of these statistics is complete with-
out mention of Frederick F. Dimick, now retired, who commenced the
collection of statistics at Boston in 1891 and continued at his post
for more than 40 years—-or the late Walter H. Rich of Portland, Maine,
author of "Fishing Grounds of the Oull of Maine." William C. Herring-
ton, who has made many helpful suggesticns, plonsered the early stages
in Lhe development of the technique of cbtaining accurate information
on [ishing locations and [lshing time, and also in the adoption of
subireas for the reporting of the statistiocs.
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ons from 5,000 to 10,000 fish on more suitable bottom. Unlesa tha
statistical system uged makes & separation of these two areas, the
true change in relative denalty may be loat or cbscured. This is
f1lustrated by the followimg data:

— T E—— R R W S W ® WS W ———

Catch | _ Days fished | Catch Fercent=
Area age change
1st year|2nd year | lat year 2Znd year | lat 2nd year
A | 500 5,000 10 50 50 100 4100
B | 25,000 | 10,000 50 10 500 |1,000 +100
A& B | 25,500 | 15,000 60 &0 425 250 | 41

An afficlent system for collecting fishery statistics will show
the true relative change in density (or abundance) of the populations
wheress a system that combines areas with different characteristics
may give a false impression.

DEVELOPMENT OF THE STATISTICAL SYSTEM

This paper on the development of the system of collecting and
publishing fishery statistics for the Nerth Atlantic has been pre-
sented to show the necessity for closs integration in thea collsctiom
of statistics for the trade with those used for biocatatistical
anslysis, to show the typs and accuracy of the information neaded,
and to gulde those uwsing fishery statistics of the North Atlantic
publ ished in past years. This section deals with the evolution of
the present system and also points out the limitsations in the data
for various years.

Annual Canvass

When the study of the changes in abundance of haddock was com-
monced in 19790, & survey of the available statistics was mde. It
was found that the statistics being collected were of two kinds,

The firat showed tha total production of the fisheries and was tabe
ulated by the counties and States in which the [ishing vessels
miking the catches were registered. These landings were collected
by canvassing the {ishermen directly and obtaining thelr total catch
for the year, These anneal canvasses had been made only in certain
years; 18287, 1888, 1889, 1898, 1502, 1905, 1908, 1919, 1924, 1%Q8,
1929, and 1930. As they gave no indication of the localities wherein
the [ish were caught, or the seasons during which they were taken, or
the amount of fishing effort expended in making the catch, they served
ﬂ as an indication of the total anmual drain upon the banks aa &

L.



Vessel Landings

Tha second type of statistleca collected was the landings of
fish by vessels (of 5 net tons or more, official reglster) at
certain ports. Although these statistics do not give the “otal
production, they incdude the great bulk of the catch from the off-
shore banka. These records, [irst published in 1891 and annually
since 1893, at first included only the landings &t Boston and
Jloucester, Mass., by years, and showed the quantity of each specles
caught on each bank as well as the total pumber of trips (abaences
- froe port) mede by wessels of all types. Beginning in 1898, these
statistics also showed the landings by montha (but these first monthly
totals were not listed by individual banks.) Since 1902, landings by
banks have been published each month in pamphlet form. .'iinr:.t 1916,
the landings at Fortland, Maine, were includad with those from Boston
and Gloucester, Masa,, and the serles of monthly bulletina was en-
titled, "Landings by fishing vessels at the thres principal New Eng-
land ports.,® A summerized version of these landings was also published
annually in the report of the United States Commissioner of Fisheries,

Oning to increased landings of fish at other New England ports in
recent yeara (eapeclally at New Bedford which surpassed Portland, Malne,
in 19% ) the title of this bulletin was changed in March 1540 by the
Bureau of Fisherles and contimued by the Fish and Wildlifs Service
(July 1940) to read, “Landings at certain Mew England ports.™ As an
ald to the statistical agents in making thelr annual canvass of the
region, more or lass complete landings by indivicdual vessels have
bean chtained from Frovincetown and New Bediord, Mass., since 1934,
and from Woods Hole, Mass., since 1942. Beginning with January 1944,
the landings from these additional ports are being published monthly
in a form similar to that for Boston, Gloucester, and Fortland.

Boat Landings

In addition to the documented wvessels of 5 net tons or over, there
ares & considerable mumbher of smaller craft referred to as "undertonnage"
boats, fishing out of these porta. The catches of these undertonnage
boats, although included in the anmual canvass, have not been published
currently, deapite the fact that they land a considerable portion of
the total at some of the mlnor ports. These boats fish chiefly with
lins trawls, otter trawls, drift gill neis, and harpoons, Commencing
with January 1944, the catches of these boats are published monthly for
the ports of Boston, OGloucester, Portland, Wew Bedford, Woods Hole, and
Frovincetown. A8 the operators of these boats are not usually inter-
viewed, the mmber of days absent and the grounds fished are not shown.
Bowever, as these boats fish in the area close to the port of landing,
and the trips usually are not longer Lhan one, or sometimes two days,
the nuober of trips and catch by months for sach type of gear used
supply ample information.



For Boston the statistica for landings of fish by the smaller
inshore vessels are not so complete for the pericd from 1914 to 1943,
inclusive, aa are those for the earlisr years, owing to the bullding
of the Boston Fish Fier which was completed on Merch 28, 191i. At
that time the larger vessels began landing at the new pier, but many
of the smaller inshore vessels contimued to land fish at the ol4 T
wharf on Atlantic Averus,. These Teshar! landings are not included
in the monthly landings from the three ports during this pericd but
wera again added beginning in January 1944.

Gear Categories

A great forward step in the collection of the monthly statlstics
occurred in 1929 when the landings were tabulated according to typea
of pear used in making the catch, as well as by fishing banks, It
wis now possible to follow seasoral changes in the fishing intensity
by each of the various [orms of gear. FPrior te this improvement in
tabulation, the changes in the mmber of trips reprasented chiefly
variations In the trips by the nunerically superior small-vessel fleet,
whareas, the larger vessels were landing the bulk of the catch, The
smaller craft made many more trips than the larger as they usually
wot out for only one, two, or thres daye, while the large otter<trawl
and line=trawl vessels were usually abseat {rom port for
ranglng from one to three weeks. Ancther lsprovement made in 1929
was the classification of the otter=trawl fleet, which has landed the
bulk of the catch in recent years, inlo slzs categories, Thay wars
grouped as; amall, 5 net to 20 net tons; medium, 21 net to 90 net tons;
and large, 91 net tons or over, This grouplng permittied a better
estimation of fishing intermity as the larger vessels caught much more
par day's flshing. Since Jmuary 1937, thls claasification of otter
trawlars has been based on gross tonnkge, &8 follows; small, 5 net to
50 gross tons; medium, 51 gross to 150 gross tons; large, 151 gross
tons or over. This new classiflcation closely approximates Lhe older,
axcept for that of a few boats. It was found that the groas tomnage
more nearly coincided with the [ishing capacity of the vessels than
mmt tonmage so that the new classification represents an improve-

Fishing Time

When the tabulation of the landings by types of gear was inaugurated
in 1929, ths number of days absant from port was also added. This was a
great improvement over showing only the number of trips, as the length
of trip varied conalderably betweesn vesasela of different aizes and be-
tween voyages to banks at varlous distances from the landing port. In
conputing the mmber of days absent from port, the day of sailing was
mﬂndu-dlrltmu-:ﬂauth-dlrufllming. For a small
vessel making a one-day trip the arrcr was alight, but for moet tripe
the time at sea was overestlsated by one to one and one=half days.
hs the larger otter-trawl and lins—trawl vessels usually leave port



daring the early afternoon and land in the early morming, this method
overestimated the mumber of days absent by sbout one and one-halfl

days per trip. Commencing with January 1944, this discrepancy be-
twean the actual and calculated number of days at sea was greatly
reduced by counting the day of arrival at port as a day absent and
omitting the day of sailing. Thus, & boat sailing on tha O6th day

of the month and landing on the 12th would be absent 6 days. This
might still appear to be slightly in error for the smallsr vessels
which often make short trips. Thus, a boat leaving and returning

to port on the 6th would be counted as absent one day (including

the da y of landingl. A bout sailing on the 6th and landing on the
Tth would also be counted as absent one day. Theoretically, it

eould e absent for a period up te 48 hours, but would be more apt

to be absent for one day., The sink gill-nei vessels, which make

moat of the shart tripe, usually leave port in time to reach the near-
by banks before dusk and return to port the next mdrning with the catch
a0 that an absence of one day approximates the actual tize at sea much
closer than the former allowance of two dayw.

Fishing Grounds

used in thess monthly statistics were not at all comparable in size,
ranging from Georges Bank (producing 147,000,000 pounds of fish in
1930) with an area of over 9,000 square miles to such small banks as
Fippenniea, (yielding & 1930 catch of B6,000 pounds } with an area of
about 35 squars miles. In addition, the boundaries of the banks were
not olearly defined but varisd with the ldeds of the [ishsrmen,

1 shows the names of the [ishing grounds by which the
statistics for 3 poris were compilad until 1936. This claasification
was obvioualy far from ideal for biological investigations as it gave
unnecessary detall for catches from many insignificant banks while
lumping the landings for mamy large areas. Thes catches were not so
well located as the chart designatlions would indloate. An attempt has
been made in figure 1 to show the location of all the New England and
Nova Bootisa fishing grounds for which any landings are given in the
pablished statistics; but some of the [ishing grounds indicated have
only appeared in the records once or twice in [ifty years.

Tha banks off Nova Scotla wera poorly defined. Thus, the term
Sable Island Bank (or scmetimes Western Bank) was often used to include
all the grounds from Emerald to Misaine Bank., Banquereaun, howsver,
wis usually tabulated separately. The Gully &ppears in most years, but
Misaine and Canso Bank are rarely shown. Ia Have Bank and Browma
nearly always but there is corsiderable fishing in the un=
designated area between them, shown on early charis as “pBaccaro®
Bank md nown to most fishermer as "Little Ia Have." There is no
means of knowing to which bank theas catches were credited as in
poating the catches for auction the [ishermen might hail them as from
either Browna or la Have. The term "Cape Shore" was extremsly in-
clusive, taking in all inshore catchss from Seal Island Grounds



{and scmetimes including them) as far east as Canso Bank and bayond,
In the earlier years it apparently olten included catches as [ar as
Scatari Bank and ever to Cape North, It is believed that many off-
shore catches, especially of line-trawl vessels, were credited to
Cape Shore,

The banks off Wew England were somewhat better defined. Many
small banks usually appeared in the statistlics, especially Jeffreys
Ledge, ¥iddle (Stellwagen) Bamk, Flatte Bank, Fippermies Bank and
Cashes Ladge, Jalfreys Bank and Bank Comfort appear very rarely.
Bapk Comfort 1s not a bank but merely & small part of the bottom
in deep water that is suitable for fish., Tillies Bank, shown as a
depth contour on early charta does nol appear on later editions, but
often appears in the early statistics, The term, South Channel, was
rather loosely applied and its boundary with Georges Dank camnnot be
accurately defined. Most of the small=hoat catches in the western
portion of the South Channel were designated az "Off Chatham® or
noff Highland Light.," The catches [rom one very amall portion of
Georges Bank were often tabulated [rom "Clerks®™ or "Clarks Bank.®
Early charts showed a bight here in the 50=fathom contour line which
later soundings have shown to be erronsous, tut it furnished the
fishermen with a convenient designation. The term "Shore, Gensral"
appesars in nearly every year amd includas the catchas of a great part
of the small-vessel flset for which the {ishing locations wers not
obtalnable, It includes the insbhore waters from southern Messachusetts
to eastern Maine., IDbubtlesas & great part of these catches were from
Middle Bank, Jeffreys Ledge and the coastal waters of Maine,

to collect more accurate data for biologica mrerﬂtd..gati.nnl, Lthe
banks were divided into areas of more sultable sige in 1931. For
this first attempt at subdivision, the banks off Nova Scotia and in
the northern Gull of Mairs were divided inte what appeared to be
matural fishing areas from Information furnished by captaina of
fishing vessels., For the bamks south and east of Cape Cod; include
ing Georges Bank, the division was based on the localities [iohed

by the otier<trawl vessels of twe large cospanies. The nuaber of days
fished in each locality mas plotied for sach vessel from ils log book.
This informatlon, avallable for 1938, 1929 and 1930, totaled 8,339
fi-lhi-ﬂ‘ dqua-

The resulting subdivisions, shown in figure 2, ware used in the
analysis of haddock data collected during the fall of 1931 and in
1932, In obtaining vessel landings by these subareas for the bielogical
work, it was decided to use some system for obtaining fishing positions
with sufficient acocuracy to permit the relocation of subarea boundaries
as mere evidence accumulated., At first the fishing positions were
located by obtaining the vassel's magnetic bearing and its distance
from some landmark, such as a lighthouse, buoy, or point of land. A
man wasd stationed on the Boston Fish FPler to interview the captain or



first mate of each large or medlus-aized fishing vessel as it landed
its catch., The depth fished and tha proportion of the catch talen
therz were recorded for sach poaltion. To obtaln a measurs of the
fishing effort, each otter-trawl captain was asked the hour and date
of departure and of arrival at the pler, the number of hours aor days
spent in fishing on each bank and the numbéf of hours or days wasted
(not including regular manning tise to and [rom the banks) by jogging
at slow spesd in bad weather, the tearing of nets,or other umisual
circumstances. For line-traml vessels the number of tubs of trawl line
set at sach position was noted a® well as the proportion of the cateh
taken there.

The method of obtaining flshing positions by compass bearing and
distance was abandoned after a fow months' trial as an error of a quarter
point in & bearing makes a large error in & position when the distanca
from land is considerabla, such as sastern Qeorges Bank., A captain or
a mite aften may not remamber the dlstance or hearing from any mrticular
point, but can quickly point out on a chart tha places fished. It wmas,
therefore, declded to obtain the poaition by showing the [lshing captain
a chart of the arsa, These small charts wers encased in transparent
celluloid as a means of protacting them from rain, dirt and slime,

It was now nacessary to have some seans of designating convenlant-
sized small areas so that the fishing positions pointed cut by the cap-
taina conld ba jotted down on a note pad. From the previously gained
experience it was decided that in general it was not practical to obtain
positiona with any greater degree of accuracy than 10 mimutes of latitude
or longitude; therefore, the area snclosed by 10 minutes of latitude and
10 nimutes of longitude was chosen as the smallest unit and callsd the
unit® area.

The unit area is 10 nautical miles north and south. In an east and
west direction it varies with the latitude from about 7 %o nearly 7% miles
batween Juerean Bank and southern Georges Bank, thus containing betwean
70 and 75 square miles of bank area. The block of 36 unit areas lying
between sach degree of latitude and sach degree of longitude i3 given the
designation of the degree of latitude lying to the south and of the de-
gres of longitudes lying to the sast. Thus, the block lying betwesn 41
and 42 degrees of north latitude and &6 and &7 degreesa of west longitude
is designated as [l-fb.

To diffearantiate betweon sach of the 36 unit areas within the
degree block, it was Iirst decided to mumbar the unit areas consecutively
from 1 to 36 in the same manner as the 36 sections of land in each town-
ship are numbered in the surveys of public lands. This methed proved too
cumbersome as it wag difficult to remember the number of a unit arsa
merely from its position within the degree block. In the system finally
adopted each column of unit areas from west to east was designated by a
letter, the letters rumming from 4 to F. Each row of unit areas from



north to south was given & mumber, the mmbers rumning from 1 to 6.
In this manner a unit area amywhere in the North Atlantic can be
jotted down without difficulty. Thus, the unit area bounded by £1
degresa 30 mimites and 41 degrees L0 mimutes north latituode and by
66 degreea 30 minutes and 66 degrees 40 mimutes west longitude is
known as M C3s

In organising these unit areas into the larger subareas the
boundaries of the subareoas were lald out on a rectangular basis to
conform to the bourdaries of the individual unit areas., Exceptiona
ware mads whare the subaresa made contact with ths shors, the final
boundary line belng placed on county or State lines to facllitate the
tabulation of the inshore catches,.

The areas as first outlined were used in amalyzing the blological
data on haddock and in tabulating landings during 1931 and 1932.
boundaries of several of the areas were found to ba poorly placed and
in 1933 new boundary lines were drawn, as shown in figure 3. For this
firat revision, 4,470 fishing days by otter<=trawl vessols were added
for the Georges Bank and South Channel reglons, making a total of
12,799 days' fishing. Many of the changes were minor in character, in-
volving the slight shifting of & boundary line to avold splitting off
a portion of a fishing concentration.

g%llggtim of statistics hy subareas, 1 In the South
Channel areas Gl, G2, and had not bean and the Chamnel
was now divided north and south into the west side of the Channel; 01,
and the east aide, G2. On Georgea Bank the area 7, East of the Shoals,
was largely combined with the Shoals, 06, into a new area, G3. COther
minor changes on Georges Bank contributed toward a better division inte
matural arsas, The Boston otter-trawl vessels were not fishing to any
great extent, at this period, on the Nova Scotla hanka so the data were
insufficient for acourate division into natural areas, the only change
being the merging of M2 amd Wi, Sable Island and Middle Ground, inte
oné area, Wi, These revised areas werv used durlng 1933, l'Erjt.. and
1935, in the biological analyeis of statistics,

Fishery irvestipators from the Unl ted States and Canada, meeting
with fishery wdviscors at the North Amerlcan Council on Fishery Investipa-
tiona, in 1976, decided to make the boundaries of the subareas colnclde
with the boundaries of the Intermatiopal Statistical Arens,. Thesa Inter-
matioral Statlstical Areas were first used in Ewrope Ly the International
Council for the Study of the Sea to [acilitats the unifcorm reporting by
different countrien of the origin of the catch of various species of
fish. These sreas lud leen extandsd by the Morth American Council oan
Fishery Investigatloms in 1971, to include the Atlantic coast of North
hmerica from Greenland to Cape HEatteras. The mumbers were an extension
of thome wsed in Furope) Area XIV on the east coast of Greenland; IV for
the west coart of Greenland; XIVI for Eudson Bay; XVII for the Latrador
Coast) XVIII for the northeast cosst of Newmfoundlandy XIIX for the Gulf
of Saint Lawrence; IX for the southeast coast of Rewfoundland, which ine



cluded most of the Grand Dgnks; XXI for the banks off Nova Scotia;
XXII for the banks off New England, Including the Commecticut Shore
of Long lsland Sound; and XXIII for the Middle Atlantic States.

The boundariss of the Internaticnal Areas set up in 1931 were
modified slightly at the meeting in 1936 in arder to make them follow
as closely as possible the boundaries of the unit areas used in deter-
mining [ist.ing positions, and the boundaries of the main subareas as
praviously detarmined. It man alao decided to discontinus the formar
desigrations, such as H., 2, etc., for the varlous subareas and follow
the ‘nternational Systes of starting with A in sach maln area. Therse
wero available at this time 5,B38 additional plots of day's fisbing
pealtions of otter trawlers in Area TIII, making a total of 2,637 for
this Ares. The inshore grounds nseded the most revision as the ohiefl
attention in previous delimitaticns of subsareas had besn given to
Georges Bank. Now, it was necessary to subdivide the whole of Area XXII
carefully in confomity with the pmractices for the Intermational Areas.
The resulting subareas are shown in [igura 4.

The chiaf accosplishment of the 1936 mesting was the subdivision
of Areda IXI acoording to natural sybareas. Previous divisions had besn
based on gensral information supported by little actuzl data, but now
thare were available 2,891 charted positicns of day's fishing positions
by American otter tramlers. In addition, the Canadian investigators
wore wall acquaintad with the banks fished by thelr vesssla, The areas
that include Browns Bank, La Eave Bank, and Banquereau were left sssen-
+1ially as before but the offshore banks from Emerald to Sable Island,
previously divided roughly into two subareas weres broken into six sube
areas; Emerald; Horseshoes Croun?; Middle Groumnd; Northesst, Southsast
and Southwest, Sable Island Banks. These are shown in Flgure L.

Kow that the banks had been subdivided on the baals of several
years of andlyzed data into logical subareas it was deemed advisable
to have the monthly statistics of vessel landings at the three principsl
Y¥ew England ports, collected and published according to the subareas
instead of by banks, The disadvantages of reporting the statlistlcs by
bank, regardless of sises, have been discussed alrsady, The Division of
Fishery Industries, now the [lvislen of Commercial Fisheries, Fish and
Wildlife Sarvice, which is responsible for the collection of these
statistics, had long been following the development of this system and
immediately took steps to report land ings by these new subareas,
commencing with Jupuary 1936.

The practice of reporting by subareas rather than by fishing
grounda, the monthly statistics of the catch landed at the throe principal
ports was & wvast isprovement, For example, previous to 1936 a landing
was allscated to the particular fishing ground specified by the captain,
regardlass of the fact that a large portion of the catech alght have been
taken on additional grounds, Under the new systam the blologilst's inter-
view was used to determine accurately the location of the fishing
grounds from which cams &l1]1 Boston landings by vessels ovar 50 grusa tona.



The statistical agents of the Servies wers to interview the captalns

of as many as possible of the smaller vessels landing at Boston and

all sizes of wvessels landing at Gloucestsr and at Portland, Maine, to
deternins their approximte fishing locations by the subareas of the
new system. During 1542, a blologist was stationed at Gloucester,
Mass., in comnection with studies on the rosefish, and since May 1942
the data for fishing areas and rusber of days absent for vessels landing
at Gloucester have been obtained in the same manner as ware the statls-
tics for Boston. The statistics for New Bedford, first published in
Jamuary 1944, are also tased on personal interviews, obtained by biolo-
gists studying the important fishery for yellowtall flounders centered
at that port.

The more accurate information permitsa the divieion of the catch
of any particular vesssl betwesn two or nmore subareas in which it has
fished, so that since 1936, the amounts caught in each subarea took on
&n accuracy impossible to attaln under the former system. The accuracy
of location by smaller fishing grounds, such as Middle Bank, Cashes
Ladge, elc,, undar the old system, was more apparent than real, and
the consol ldation of many of these tiny areas mas far more than
sated for by the elimination of such large, loosaly=designated arsas
as Caps Shore, Westorn Bank, Georges Bank, and Shore, general,

Because of complications in the tabulution, when this new aystem
was inaugurated in 1936, & vessel was credited with one trip for sach
bank fished so that if a wveasel [ished in three subareas durinrg one
absence from port it was credited with three trips. This prevented
the appearance in the statistics of a subarsa showing a catch for the
month but ne trips in cases where po vessel flshed there for more than
a fraction of a trip. However, this greatly overestimated the true
musber of trips so, comsencing with Jamgary 1939, only one trip is
shown for sach absence from port. Whem a vessel fishes in two or more
subareas during the same voysge the trip is prorated to the nearest
tenth of a trip betwesn the areas on the basis of the vwolume of the
catch reported as caught in sach suhersa.

The mumber of days absent {rom port wua prorated to the mearest
day between the subareas fished on sach trip on the basis of the volume
of the catch reported as 1s now done with the trips. Fowever, the pro-
rating of the days absent from port was commenced in 1936 when the new

system was adopted so that it is not in error during the 1936-32 period,
as Ls the mmbear of trips.

A further revision of the subareas adopted in 1936 was scon made

, neceasary by several developments, chief of which were as followsy the
sxtension of tha blologlcal studies to additional speciles; the develop-
pant of fisheriss for rosefish and gray sole which caused the wesssls
to fish in portions of the deep waters formerly unproductive; and the
necessity for simplification to permit the handling of the enormous
masses of data which had to be treated in analysing trends of abundance
for various species,
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Reovision of pubareas, 1929-19{2, Early in 1938 the Service began a
study of the abundance of other species of New England groumifish in
addition to the haddock, namely, the cod, pollock, whiting, cusk, wolf-
fish , hake, hal fbut, rossfish, and various flounders; their inclusion
caused certain changes in the blostatistical analysis. In a fishery
geeking ssveral speclies the abundance of any one is not necessarily
portrayed by & simple caleulation of the averags catch of that specles
made as the result of a certaln amount of fishing affort. Any state-
ment concerning the average catch of a species needs to be gualified by
information as to the depths, as wall as the grounds fished, and the
quantities of other fish taken, It must be mada clsar shather the av-
arage cited is derived from fishing effort directed toward the catching
of that specles, or is mersly the average of catches made incidental
to the pursuit of another species.

The need for information on the depths flshed Iin arder to deter-
mine the amount of fishing effort sssignable to diffarent specles is
wall 1llustrated by the rosefish and gray sole fisharles. When the
1936 revision of mubareas went into effect these [isheries wars in
their infancy, the 1935 catch of rosefish landed at the three New
England ports amounted to only 17,000,000 pounds. In 1936, the rose-
fish landings increased to 67,000,000 pounds and have remained at a
high level. Vessels fishing primar{ly for rosafish trarl sxclusively
in the deeper waters; only an occasional rosefish is taken in the
shallower areas, and even the medium depths (31 to 60 fathoms) do not
yield them in commwercial quantities, In a few areas, gray sole are
sufficiently abundant to supply a profitable reason for fishing certain
grounds. They are also taken chiafly in deep water, often with the
rosefish, Some of the flourders, especially the yellowtall and the
blackback, are found in abundance on cartain shoal grounds, but only in
slight mmbers in medium depths, and are scarce or absent in the desper
miers.

Since the abundance of a species can thus be accurately meamured
only by the size of the catches mads while [ishing in depths and on
grounds shere the said species is normally present, it has been necessary
to analyse the data by depth sones. The zones used in the analysis of
abundance are: shallow, 0 to 30 fathoms; medium, 31 to 60 fathoms; and
deep, over GO fathoma,

In relocating the subarea boundaries, many sl ight adjustments were
made to fit them mora closely to the depth somss., Thus, if tha subaresa
containe almost all shallow or mediun deptha the inclusion of ome or two
unit areas of deep water necessitates the tabulation of an additiomal
category of catches for that subarea even though the deep area may be so
small or aso little fished that the category in question does not provide
sufficient data to yleld any reliable averages. By making several
slight adjustments for depths in subArea bourdaries, the tabulation of
the data was gréatly facilitated.
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The boundaries of the subaraas as outlined in 1936 were basad
largely on the charted positions of day's flashing by ottar Lrawlers,
At that time, data were available for 21,637 daym' [ishing in Area XXII
and 2,891 daya' [ishing in Area XXI. The revision of boundaries to
fit the needs of the new study of groundfish abundance, whidh went into
effect in Januwary 1939, was basad on 32,376 days' [ishing by otter trawle
ers in Area XXII and 7,256 in Area XXI. In addition the mumber of tubs
of gear fished by line-trawl vesaels in sach unit area during the firat
alght montha of 1938 was utilized. The Canadian inveatigators advised
on several minor shifta in the subarea boundaries of Area XiII.

The mubareas adopted in January 1939 are shown Iln figure §.
Where two subareas have been merged, an attempt was made, imsofar as
podaible, to place the new boundary lines so as to have the new
correspond roughly to the two old subarsas, Thus the monthly statis-
ticas of the landings at the three principal New England ports which
ware collected from 1936 to 1938 by the 1936 subarsas, can be sasily
compared to thoss collected by the 1939 revision, preventing any lack
of contimity in the production statisties by banks,

In ordar ts show clearly the basls on whlch these boundariea wera
dramn, figure 6 is presented showing the number of ottar trawlers
fished in each unit area for the Georges Bank, South Channel and Nan-
tucket Shoals portion of Aresa XXIT.

From 1928 to 1937 inclusive, 40,7 percent of the days' fishing for
which fishing positions are plotted in figure 6 (Area IXII South) was
in the old subareas J and K. It is obvious that the fishing in these
two subareas is part of a single [ishing concemtratiom following the
edge of the bank, with the dividing boundary line through the center.
A line through the center of such a heavy fishing concentration causas
a tremendous amount of extra statistlecal work in dividing the catches
and fishing effort without accomplishing any partioulsr ocbject., There=
fore, the two subareas, J and K, were merged as J, szcept for a minor
partion of the western end of J that appears to balong to the fishing
concentrationa of subarea H, and a portlon of K along the southeastern
boundary that approaches close to the [lshing concemtration of subarea
M. The new J contained 89,3 percent as many days' fishing aa the two
original subareas.

Subareas L and M contributed 20,4 percent of the days' fishing in
Area XXII South. The boundary between them passasd through a wideapread
fishing concentration on a gradually shelving bottom of very even depth,
resulting in a sholly artificial division; this was corrected by merging
tham with minor changes, as subarsa ¥. The resulting subarsa contained
107.5 percent as many days' fishing as the original two.



Subares ALIL H wap revised silgatly; Low eusilern bDoundery wus
shlfted sastward Loward the crest of toe soosls ln tae lommer sub-
area ULl L and tne western boundery was salfted one unlt ares to
the east. Tnls latter snift wes ocossioned by the intense Ilsaery
for rosefiph taat developed in tas Cosnnel after the 1936 subareas
bad been adopted. Tae center of comcentratilon of tuls [lsaery was
along the former boundary between G and 4 8o taat w sligat salft io
the boundary savoided tne useless labor of splitting the catenes of
& great many Channel trips.

In the western portlon of area XALL Souta (figure 6) toe original
Nantucket Snoals subares P was merged wita suberes O, There is clearly
a flenlng concentration extending from beyond Nantucket Soowls ligat-
paip to the western end of Bantuckel [alend, and any boundury line cuttiog
across this ground is woolly artificisl,

Changes in the subareas Lo tohe portaern portion of area LKLl were
calefly minor in enaracter as taere were few data avalluble for tusoe
grounds. OSubarea D was extended to lnciude Jeffreys wedge malca is an
extension of the ipssore bankp end belongs wlla Loe soore Clsaerles,
For simllar ressons tae boundary of suparea Lill U wus sulfted portowerd
80 tast tos tlny Jeffreys benk, far offsaore, wouid be included ln sub-
area F instesd of witn toe enore limneries of C.

For irea 1Ll toers were aveilsole 7,250 caswrted positions of days'
fisning by otter traslers for use lo tae 1939 revisioo ol subareans,
contrapted to 2,891 for thne 1936 revislon. Thls increase Lo Lie amount
of available data, coupled wita toe grest developmant of Loe roselisn
and gray sole [(lsaeries sloce 1936 made possible & more loglcal dlvislon
altoougn tae 1936 subaress were generally suitable, except lo tue souta=
ern portlon of IXI.

fhe soutaern boundary of KIL O weas origlnally drasn torough tae
center of tne deep water lylng between Browns Bank =nd tos banka off
Cape Sable, After toe development of tae flsaery for rosefisa Lals line
bisected a heavy concentretion of fisalng in unlt 43-65 b6 und 4z-65 Bl.
Ine boundery nas taerefore beeu saifted ops unlt srea soutoward Lo tuke
in all the deep water north of Browns Bank, ITals nap an added sdvantuge
in that previously & desp-water landing [rom Browns Dank (XKL F) migat
be presumed to come from eitaer side of tae bank, waereas tae rosefish
ware actuslly caugnt in the deep ocole on Uiée north alde.

The days' fisning posltlons saowed clearly toalb toere are tso [lapn-
ing concentrations on HBrowns Bank. Ine first, at toe western end of
Browns Bank, occuples toe Shoals snd tne edge of Loe bunc just to Loe
soutamard of the Baoals, Tols western browns Buak region 15 flaaed
extensively in spring and sunmer; toe susmer flaning Ls in tae saallower
water. IToe pecond fisalug concentralionm centers just soulnsast ol Las
®"toe” of Browna Bank, eitendlng eestwerd Loward La Have banc over Lae
broad sael! of medlusm and deep waters just souta ol Little La HeVe bank,



The fishing off this sastern part of frowns Bank is almost entirely
in the apring. These two {ishing concentrations were separated by
shifting the western boundary of XXI N six unit areas (about 45 milea)
to the west, Theras 15 a possibls criticlsm for marging this sastern
Browna fishing concantration with that of La Have Bank but the data

4o not show any point of ssparation as La Have Bank tends to rough
bottom and is seldom fished by otter trawlers.

The subareas for Area XXI east of La Have Dank were permittad
to remain essantially as bafore except for a number of aminer changes to
conform more closely with depths or fishing concemtrations. The
charted positions of days' fishing are not nsarly so extensive as for
Georges Bank, and the charted depths are relatively imaccurate, For
these reasons it is probable that mars axtensive data may sventually
indicate the necessity for additional changes, These changes may take the
form of the merging of some subareas, Subarea IXI €, Banquersau, however,
is of tremendous size, and may nesd to ba divided at a later date., B5So
far there is lrsufflclent blological and statistical evidence to in-
dicate that such a division is neceasary, or axactly whare the line
ahall ba placed.

qnﬂ. revision of subareas, 1943 to date, In April 1942, the
collaction of information was bagun in Gloucestar to cbtain data for
an abundance study of rosefish from vessels landing thare. Informs-
tion, heretofors umavailable, now was provided as to tha emact fish-
ing poaitions of the large fleet of small and medimm otter trawlers
fishing chiefly in the northern portion of Area XXII, The 19%
pubarea boundaries, dreown without adegquate data from this reglon,
ware ocbviously unsultables for a blostatistical study of the rosafish,
Aceordingly, since Jarmuary 1943, the catches in thls reglon havs been
reparted by the subareas shomn in figure 7.

Mo information on the groumds flshed by the large fleet of New
Bedford otter trewlers was avallabls until 1943 when bBlologista
commanced interviewing the captains to obtain data for a study of
the fishery for yellowtail and blackback flounders. The informatlon
indicated the nsad for a mlight change in the sastern boundary of
subarea XIII Q to separate the fishing off No Man's Land from that
of Nantucket Shoals. The boundary betwesn subareas XXII S amd XIXII Q
also needed minor adjustment to separate the fishing southaast of
Block Island from the fishing on Gox Ledge extending to No Man's Land.
These minor adjust=ents (in effact in January 1944 ) are delineated 1n
figure 7.

It will be noted that subarea A in Area YXITI, the northern Bay of
Fundy, his been placed In Arsa XX as gubérea 8. Flacing the catches
of the two sides of the Day of Fundy in the same ares 15 more logloal
than the former division.



CONVERSIMN FACTCORS

The anmual~canvass (igures as published were not always glven on
the same weight basis. From 1887 to 1914, inclusive, as=lended weighta
ara given., Certain specises are usually landed in the round, l.e., in
the same condition as caught. This ILncludes roseflsh, mackersl,
flounders, and herring. For thess spaciea the as<landed weight s
the same as the total welght, usually called the round-weight, For
moat of the other specles, including cod, haddodk, cusk, polleck, hake,
halitut, wolffish, whiting, and swordfish the round weight ususIly
differs from the as=landed weight since the fish are customarily gutted
bafore landing; in the case of swordfisk: and hake, the head gaually is
removed glegn, The offshors vessels follow tnis procedure ao that the
entire catch as it is brought abo&rd ¢an be placed in crushed Lee in
the hold for the duration of the trip. In a fow of the smaller ports,
especially in Maine, where the catch is taken prinelpally by amall
vessels making short one=day irips to nearhy fishing grounds, all, or a
large portion of the catch may be landed round.

Since 19&E , the published annual-canvass statisties give all
gpecles of fish on the bhasis of round welght. In corder to do this
the welights of all fish landed in a putied conditith have De2n malti-
rlied by a facteor, differing with the specles, to allow for the loss
entailed in the process. This loas is esticated to vary frow about
10 to 40 percent, according to the specles and whether or not the head
is removed. For fish that have been salted aboard the vesasl before
landing, the as=landed welght amounts to about L0 to 50 parcent of
the round weight. This change in the statistics must be teken into
accoint in any comparisen of the amnunts landed since 19F with the
earlier landings.

The weights of fish skown in the monthly port statistics have
always been glven as landed. Exceptlons were made when {ish were
gsalted aboard the vesssl before landing. The weight of the salted
fish was uanally inersised to coincide with the ds=lamded (not
necessarily the round )} welght of the same species in the tabulatjon
by gear and fishing grounds, For kaddock, cod, whiting, etc., a
¢értaln minor proportion of the catch landed rownd, instead of in
the usual gutted condition, was converted into gutted weight before
tabulation. Because the price of round fish is always lowsr than the
price of the gutted, by an amount greater than is compensated for by
converting the round weight to gutted welpht , this practice caused
the value of the gutted fish, &s given in the statistics, to appear
lower than was actually the case. Beginning in Jaruary 1944, this was
corrected by glving the amounts and values of fish landed gutted and
round, separately.
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IRTERVIENING

From the foregoing, it is clear that the valuwe of the port
statistics dependa almost wholly on the care with which the in-
formation on the catech by fishing grounds is obtained from the
regponsible officer on each vessel. Additional data necessary for cal=
culating the catch per unit of fishing effort 1s also obtained from
these interviews. This basic information is being utilized in all
reports on the abundance of groundfish in the North Atlantic.

The biologist making the daily interviews carries minlature charts
(figs 8) encased in transparent celluloid and a pad of interview
sheats, At Boston he obtains from the blackboard in the Fish Exchange
a list of all vessels landing at the pler that day, and can
locate any wmsual catches from the estimatea of the catches of the
principal varistiss hailed for auection by each vessel. At other ports
halls are obtained from auctlon rooms or dealers, Hs then questions
the first mate or captain of sach vessel about his trip, recording the
information on an interview form. The vessel may have fished in only
ona subarea and followed closely a limited range in depth, but often
has fished in several subareas, In these latter cases the interviewer
mst obtain the time spent fishing in each subarea, and the proportion
of sach of the principal species caught there.

S0 many commerclal speciea of groundfish are landed that it is
impractical to question the mate on &ll of them. However, particular
caras is taken to note the sources of such deep-water species as rose-
fish or gray sole or the shallow-mater species such as blackbacks, or
yellowtall, svem though present in minor quantitiss. The porportion
of cod and haddock of different market sizes taken from sach arsa is
noted, and the source of any unusual quantitles of any of the minor
gpeciess listed,

Figure 9 shows & typlecal interview of a large otter=trawl veasel.
After "caught™ is written the general locality fished; the next line
E£lves the deptha in fathoms, followad by the axact fishing positiona
in unit areas from the interview chart (fig. 8), In the center of the
form is given the total estimated, or "halled"™ catch, in sach locality
in thousanda of pounds, i.e. TOM, 20, and LOM., This is followed in
succession by estimates for large haddock, scrod haddock, rosefish,
gﬁi{tacrl:, and lemon sole, HNotea on large cod and on pollock are also
written in.

In the next section of the form is an estimate of the time actually
gspent in fishing in each locality. Thisz is followed by an estimate of
loat time, which is usually caused by o net tearing up, jogging at slow
gpeéd in bad weather, or sngine trouble. By subtracting both lost time
and the time spent in rumming to and from the fishing banks, from the
total time absent from port, it ia possible tocalculate the time actually
spent in fishing, for use in studyling changes ih abundance,
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odalld Y

Tnls account of toe development of toe systes for collecting
and pubilsaing detalled statistics of woe Morth atiantic fisseries
on & current basle oas been written witn a tares fold purpose; [irst,
to snow Lone need for cloge lotegraiioo ln toe collesction of statle-
tics used for the trede wita taose used for biostatlatical analysis;
second, to soow Lao type of information necessuary and tae ueed [lor
accuracy and consistancy in obtalnlog it; and taird, to serve as a
gulde to toope uplng flanery statistics publlaned in past years.

A5 a copvenlence Lo toope wod use Loese statlstice, table 1 Ls
presented, wnich saows coromologically, ln copdensed form, tae
pertinent loformation needed im order to Lnterpretl saca year's flgures.

Iné maEny chenges and developments toat oave Lagen place illustrate
tso saiient poluts concerming a4 statlstlcal system. First, & aystem
cannot start at full maturlty but must e cosnged as iniormation
accumulietes, oecond, & statlstical system wlill not runm iteself. Aa
coanges ocour Lln fisning metnoods, grounds, specles Laxen, or OLOET
factors, Loese must be poted apd toe system adopted to meet towm,
Fernaps tae most potent faclor ip maintalnlog & stetistlcal system at
peak afficlency is use, Whoen statistice are of velue and are constantly
ip use, toey are mosl apt L0 D& collected carefully.
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Table 1.— Showlng chronologically the developmemt of current statistics of
the cateh foar New England ports,

urce
ta o Frequancy ‘
Year Porte lncluded iuh!.n.?j of Fishing localities used
1n:a11tiﬂq tabulation
By

IR

2l mIEe  |Hleid

a1 % B |« led ol & f e

ol wigl  |hfal 2

L EHRE R

ol H 41

g8 hig AN -
ml El=|E's=| al= |=! T - =] = - x - Henles .
18931857 Xl=X'=| == |[=| X =] - | - X - o,
198-1901 |x|=| x| -l-{al x |<j=j=]=] x | = Do.
1898=1301 Xl X =l =] X == | =] = x Nona
lgﬂE-lm El=| Xl = |=]| X == = | = x x Hanks
19Lm1915 |=|x] X|=] wte ] X |wle]=]=] x | x Da.
1915—1“]23 - | I:I = -1 T = | | - - x = Dﬂ..
15291935 |=|%| Xx|=l=|=| X |=|=|x!x} 2 | x Do.
19%6=1938 - x| -l | - - - X |l x x,l x x Subarean.,
19361538 - |-l WX =- - - milX| mIxX] X x Do,
19391942 =X =l mle e = X x|x] X | X Subareas (1939 revision).
1991942 |=|=| xjx|=j=f=~ = l=ix] xjx| x { x Do.
1943 - X K= afm || = |xl=] x{x] x | x Subareas (1943 revision).
1943 ==l Hdx] = -l = |=|x] X|x]| = x Do.
1944 Xl X|=|Xf==| = |Z}| x| x| x x Do.
1'}.@'," - | e =X - | = =|X] X| X xx x -Dﬂl

1/ The number of trips was reported all years but was in error from 1936
te 1939, inclusive,

gf' Boston Fish Pler does not include lapdings at T-wharf,

3/ Bails: Pishing grounds as given by captains at auctions; wsually only ome
ground was given although the vessel might have fished elaewhere.
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GUEE 6.—Showing plots of days! fishing by ott 'iﬂlh‘l"lﬂﬂlthlﬂ&ﬂp“gtm
¥ area IXII South (each dot represents 10 dyra' fishing). This fllustrates ghiu
mannar in which boundariass the subareas have been drawn so am to separate
matursl fishing concentrat
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FIGURE 9.,—Showing a typlecal interview of a large

otter-trawl vessel, which furnishea data
on fishing 1n::ullt.1u, deptha, and {iab-

ing affart.





