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The::fish stocks of the ICNA~": Convf~ntioJ1 .Area are caught in 
significi¥lt amounts by such dlYeroe f:LtJhing gears as -shore""'b'ased 
traps, small hool!: and line vesselS, dory schooners, pair trawlers, 
and otter tx;a'7'lers of wlde;J;y varying size:I" Attemps have been 
made from time to t,ime 'co .fln·L some common grotmd for standar­
dization of ,effort .statis~.()s l'JporteG. by the member natiohs for 

· their vessels, fish1.ng in ~he Conventio:1 .Area, These have. met with 
",.:varying degress of' success, C'nd at the 1959 .J\.:n.ual Meeting··it weS 

· ;··recommended :by the. .8tand.lng Corom1 tee on Res earch and ,.8tat.:l:s tics 
that the United States a:Gt.iJ:npt to calculate staride.rd 'effort"imits 
from its extensive series of statistics from vessels of various 
sorts :fishing for c.od, hadcl-:Jclt and "edn sh. The ultimate 3:'esul ts .. 
'desire6. \';;:,uld be that theme:::beT' natlonscould either report effort 

" statis;t;L~J fo't'f thei::' fleets in uniform fl;lshion or furnish·the 
Secreta:l'i9.t '\viith converSion factors to' redu,.'9"the effort, tbcomPlon 
units," 'I,~r ': 

, ,. 
· e In- brther words, the effort of a stern tra~vler f'romthe United 

Kingdom oould be reported or convertec;, into so many stendarq Portu­
guesetrawler units, hence easlly comparec1 with the efI'orto.f a 
Spanish pair trawler team, Such <;lata YJQuld go:"'ar to slmp3.ify the 

'. task of those who atte:npt to me2.·SUre tIle results of exploitation. 

J COiri?MiSOH OF VARIOGS UNI'rS OF EFFORT 
: r ,.. , 

ll:.. f2. ' __ '!:~~fl.~ l s. _~ t.Cll,.-ttt ~r:~11 t. _ S:!-.;;, ~L gs_:Q !.rw::-1.r.U'.h~..£..~til.L Ilt.t\l:..:.. 
One of the primary c6ndi'Lions fOl' studying the 'c~mparative 

~ efficiency of different vessels is that Ghey be fishing in the same 
place within as small units of space alld time as possible, With this 
in mind, we sought a uni'0s of space an~. time where small (5 to 50 
gross tons), medium (51-150 gross tons) and large (151 gross tons 
and over) otter trawlers we':'e fishing togethel'. (Because of the 
nature of the U, S. fleet, Yle were unable to ta],e into account any 
vessels other than otter trawlers,) 

The only place in which vessels of these dlverse size groups 
fish at the same time is the west side of the South Channel (Statis­
tical Subarea XXII G. Rounsefell 1948), This area of about 4000 
square miles lies in'the westel'n portion of Subdivision 5Z and 
contains depths of water fr'Jm the ll'ctel'al to ;nore than 100 fathoms, 

In th~ past five years, 1955-1959, vessels of all three sizes 
hailing from Boston fished in the area Simultaneously and caught 
some cod and haddock during the months of January, February, July, 
September, October and November of each year, Table 1 shows the 
catches and fishing efforto in days fiohi~ for these vessels, and 
Table 2 the summaries of these statistics for the five years, 

F2 
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Table 1. -- Catch and effart statistics far three 'sizes af Bastan atter 
trawlers fishing the west Side af the Sauth Channel, 1955-1969. Catches 
are in tl).9usands of"p~Y\mds, effart in days fished. 

, ", .. ,,' - . 

-- -~-- ~ --- -~-SmaIf-Otter--~- ----1iifedfum-Otter------- ---- -:Ga~ge-Ottei:-~-
Trawlers Trawlers TPaWlere 

~- ".-~-Catch~--------- --Catoh----------- -----cratcn 
Year Manth C'O'd--Had:'::- Total BOd:--Haa:--Tatal (l';d:--Had- , -Total 

docIe, effart dack effart dack effort 
1955'-Jaii.;----3' ----25-----6:6- -- -2"["- -54-6--- -3'4=;2" --:--:r2'---236-----fG ;;;---

Feb. 5a 26 67.5 2 ~71 95.3 1 la 2.n 
July. 7 . 256 '" ',~~;2 623 24S 20.0.;1 ,16 11 20." 
Sept. 26 252 2.0 363' 2166 34-6.1 104- 657 4-1.~ 
Oct. 15 '123 29.6 317 14-0.6 ·262.29g 3224-5. 
Nav. a 15 6.2 110. 1035 230.6 2~ 169 33.1 
Tatals17 697 1~9.5 14-66 6272 121~.5 259 1511 159.3 

1956 Jan. 7 1 26.0. 4-2 5~9 95.5 12 50 3.6 
Feb. 1 32 1. 7 4-7 1086 95.1 2 ~7 ,11.4-

. July 70. ,1al 4-2.9 356 927 18a·2 65 94- , "16.,n 
Sept. 14- ,-14- 19.9 30.1' 2220. 27 .2 30.2 260.9 15~. 4-
Oct. 6 77, 13·3 128 124-5 253.~ 4-6 4-72 . 52.4-
Nav. 4- 64- ,12.7 121 1282 24-7.9 24- 314- . 4-9.:3 
Tbtals1D2 50.9 116.5 995 734-9 114-9.7 4-51 3b26 291.1 

1957 Jan. 4- 1 l.~ 52 1071 1~9.3 16 226 37.§ Feb. 2~ 3 1. 74- 174-3 230.·5 11 ~7 15. 
July 221 25.8 815 2elo 257.9 24-3 750 13.1. 
Sept. 1 10 2.4- 263 957 IM.7 15 37 15.0. 
Oct. 2 4-7 10..9 3.26 1676 2~1.1 121 201 ' 4-1. n 
Nav. 31 22 4-6:2 122 ~a '29.'.) ',' ~ lQ~ 23. 5 
TDtals 65' 30.4- M.6 1652 g,7 1376.5 ' 4-14- 140.9 1915.8 

195~ Jan. 2 31 4-.4- ~2 10.27 183·9 11 226 ,46.9 
Feb. 30. 4- 1~.4 71 14-4-9 218.1 13 25~ ~~.7 , July 2, . ~ 0..7 4-56 4-52 la~.5 115 167 1.5 
Sept. 1 4-.1 4-87 180.2 34-7.5 'lln 271 38.3 
Oct'. 157 27 3~.2 20.3 94-4- 249.6,10.6 137 27.7 
Nov. 10 21 .5 201 750 231. 6 211 231 , 57 ·a Tatals2a2' 91 65;3 150.0. 6424- 1339;2 566 129(" , 25e. 

1959 Jan. 117 1 21.1 4-~ 10.11 169.1 2~ 54-7 ~7.1 
Feb. 10.9 4 18.0 4-5 l~~R 17~.6 79 12.7 
July U 36 ' ~.8 124- ~a.8 ~2 98 17." 
Sept. 2., 3·7 4-58 20.4-2 297.5 64- 174- ' 27·3 
Oct. 120." 17 42. a ' 24-7 577' 214-.6 210. 14-7 53.7 
Nov. 1 1 1.4- 10.9' ~06 24-6.~ 11 6~ 25.4-
Totals 374- 61 95.0. 10.31' 6 79 11~7.4- 4-0.0. 1113 223·2 

------------------------- -------- --,--- -------- - - - - ------------ - .... _ ... ';"."'"--':"-- ----
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The summary data are also shown in Figure 1. It is immediately 

apparent that the catches per unit effort for either cod or haddock do not 
reflect anything close to constant relationships for the three sizes of 
vessels in these years. Not until the catcheg of cod and haddock are 
combined do we get catches per unit effort in which smaller vessels are 
not shown as sometimes less efficient, sometimes more, than larger ves ~ " 

However, even when the catches of cod and haddock are combined 
and catch per unit effort calculated for the two together, simple tests 
show no statistically significant relationship between the catch/effort 
figures for any two of the tbree--large, medium and small otter trawlers. 

Some of the phenomena shown in Figure 1 can be explained: 
1. The area under study is not physically' homogenous, as mer)' JnE 

above, and it is conceivable, even likely, that we at'e' comparing the '- -:"ch 
of large and medium vessels fishing as much as 60 miles offshore in deep 
water with the catch of small vessels fishing shallower waters within sight 
of land. 

2. The division of vessels into size categories is crude; it is 
quite possible that vessels in eaoh sizeo.ategory a.re not uniformly 
distributed in the category. 

3. Changes in fish abundance haveoccurea during the period and 
it is obvious that the small otter trawlers turned theirattontion to cod 
rather than haddock. No correction has been made for effort directed 
toward either species at the expense of, ca.tches '.Of .the .otJ!.eIl.!, / .' 

4. A change has occured in the, fleet; at the beg1nning :of the' 
period there were about 30 large and 25 'medium vessels fishing out of 
Boston, whereas at the end these proportiQ'ns .hav~ r~versed'. At the same 
time, the number of small trawlers has been t'sdo.cedby'half, from 14 to 7. 

Were the data more extensive it'wo1tid .be possible t'o take som 
of these considerations into account: the.' area mJ;ght; be sUbdivided, ,the 
vessels taken by smaller size groups, only; th,e v.8sselswith some' definite 
percentage in the catch used for calculations of catch 'per day of either 
species, etc. But the data at times are.so sparse that we do not beleive 
any further fragmentation would be profi~abl,e. ,i 

Therefore, we can only offer this treatme.nt ~s . ~n example of the 
diffiCJ11ties encountered in attempting, to find quantitative relationships 
between abundance indices obtained by d:i:'fferent sizes of vessels. 

U.S. vessels fishing in different fisheries. 
During the lJarly 1950's a good many, large otter trawlers,were 

removed by their owners from the Geor.ges Bank .had,dock: fishery', transferred 
to Maine ports, and sent fishing for ,redfish •. Weare fortuNate in hav" 
good catch and effort records for these vessels as haddock fishermen at.._ 
as redfishermen, and were able to make.a comparison of;a selected' group of 
boats before and after the change. Although the' otter ,tra\.lers are all 
over 151 tons and therefore "large",; there is some variati:on in size and 
horsepower (Table 3). .. 
Table 3 - Sizes and horse powers of :ves.sels used', in' comparison of redfish 

and haddock fisheries."· 
Boat 

A 

B 
C 

D 

E 
F 

G 

H 
J 
K 

Gross tonnage 

167 
310 
314 ' 
310 ' 
320 
164, 
311 
320 
314 
164 

F 5 

I 

, 

Horseppwer 

, 
j 

, ~; 

375' 
'650: 
.650 
, 65qi 

650 
380 
600 
650 
650 
380 
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Table 5. -- Sumrriary or, stati's'tics used in comparison of haddock and 

redfish vessels. 

Vessel Mean haddock score Mean redfish score 

A .7S .S} 
B 1.,15 1.22 
c 1..03 1.lS 
D : 1.11 1.13 , 

.S3 "-''; E ,1.00 
F " S4- .77 
G .99 1.17 
H .S5 1.13 
J : S4' 1.26 
K .67 .S7 

~ ..' I ' 

Note. -- Mean haddock score is the simple - mimerical average of the two 

years, 1945 and 1949, when the vessel was primarily a hadd( 
fisherman. l1ean redfish score is computed similarly for the 

years 1954- and 195'5. 
" i ,'I 

Vie compared the trawlers, as haddock vessels to the "B,oston Stl. J 
Boats", a group of selected large trawlers of known efficiensy which 
is used to derive our indices of abundance for Georges Bank haddock. 
(Some of the vessels used for this comparison were included in the 
study boat group when they \fere haddock fishermen.) This was done by 
taking all of the effort expended by each of the ten trawlers and the 
weight of haddock each caught, deriving a. catch per day for each boat 
in each year, then dividing this catch per day by the study boat catch 
per day (12.1 in 194-S and 11.4 in 1949) to get a score. The scores' 
for the two years were averaged to get the final score for the ves,sel. 

We compared them as redfish boats by taking the catch per day 
for each trip made during the year to the Grand Bank and averaging' 
these for the boat's yearly catch per day. The yearly catch per day 
was divided by the catch per day of all large U.S. otter trawlers 
fishing on the Grand Bank during that year (3S.6 in 1954, 26.3 in "~~5 
for a score, and the scores for the two Y(lars averaged to get the la: 
score for the vessel. It should be noted that U.S. redfish vessels 
ordinarily fish during daylight hours only, and t,)1at no adjustment,has 
been made in these data for the difference between these and the i 

haddock vessels which normally fish twenty-four hours per day while 
on the grounds, 

Redfish data are commonly treated in our laboratory on a trip 
basis since in recent years each trip has involved a decision by the 
captain to go a shorter distance and fish longer on a lower abundance 
of fish, or to g:J a longer distance atld ..fish for a: shorter time on a 
higher abundance. Since all of these vessels sailed from Boston as 
haddock fishermen and had less than a day's steaming each trip to the 
grounds regardless of where on Georgep Bank they fished, all of the 
days and all of the catch for the year were combined to calculate 
catch per day of haddock rather than doing it on a per trip basis as 
we did for redfish. 

Figure 2 shows that there is a significant correlation betwee' 
the scores of these vessels as haddock fishermen in 194-8 and 1949 and 
their scores as redfishermen in 1954 and 1955. 

We have not exploited these 'data to the fullest. The calcula t 
outlined above have been on a selected group of vessels and ,only fa __ 
four years, two of which they () erated as "pure ll haddock fishermen, 
two of which as "pure" redfiShormen, for the sake of simplicity in our 
first approximations, If the Committee on Research and Statistics 
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think it worthwhile we can pursue the investigation further. 
Altogether about twenty vessels changed in the early 50's from one 
fishery to the other, and data on catch and effort for all of the 
years are available. 

An additional consideration, which we have not been able to treat 
in this rather brief and cursory study, is that several of these 
vessels have subsequently been sold to Canadian fishing interests 
and are currently fishing out of Maritime ports, primarily we believe, 
for cod and haddock. A comparison of these boats fishing on different 
grounds, manned with Canadian crews, with their histories as U.S. 
haddock and redfish vessels might be useful in equating U.S. and 
Canadian offort statistics. 

SUM MAR Y 

Although we were unable" to derive any standard effort units for 
D. S. otter trawlers of various sizes fishing the same are at the 
same time, a comparison of large otter trawlers fishing for haddock 
and redfish offers some promise that effort data for the two species 
can be related. 

In addition, since some of these vessels have been fishing out 
of Canadian ports in recent years, probably for cod and haddock, 
thero is a distinct possibility that their performances can be 
compared to relate U. S. and Canadian effort statistics. A joint 
study by scientists of the Woods Hole and St. Andrews laboratories, 
utilizing all of the data available for these vessels, is recommended. 
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