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RECOl\,I[;IiF,NDATIONS .t S TO ~TINnmH YAPJCRT SIZE 
FOR r.F.OR.GFS BAJilX H.ADnOCK A.ND }UNI!TtTF ~:]p,~ij SIZE 

FOR. orp'rER TRJJPTLS CATCHING STTCH ,FISH...! 

'8y Howa.rd t. Schuck 
fquatic Biologist,' Division of Fi~hery Piology 

FiBh and vTildlife Ser-v:ice, TTnited States I?ep~rtment of. the Int.erior 

In previous reports (T-Ierrington 19'35, 1936, 1841; '~ralford an'd Sch~lCl-: 
1947 at A.t1antic States Harine Fisheries Commission meeting) it has been 
concluded the. t pre"v'entinf!; ·the destruction of baby haddock on the New Eng­
land banks would result in a substantial increase in the total pounda.ge 
produced by any year class and would also increase the· spawning stock of 
this fishery. It has also been oonch~ded the. t a le.rger mesh size in otter 
trawls would~ in large part, pr~vent the catching of baby haddock. Inasmuch 
as otter trawls of a certain size mesh are not perfectly selective, and 
inasmuch as any mesh size that is. likely to be adopted is still· capable of 
taking many baby haddock, at times in large numbers, it has been agreed 
the. ta minimum legal size of haddock to be landed should be a.~opted in 
addition to a minimum mesh size. The minimum mesh size will prevent the 
ca.tch of Jllost small haddock and the minimum legal size of fish will dis­
courage. efforts and rmnove the incentive to concentrate· in places and at 
times where. some baby scr-",d could still be caught in spite of the/larger mesh~ 

The most feasihle method qf preventing- the destruction of baby haddock 
thus would Gonsist of a two-fold measure: . 

8.. p., strictly enforced legal minimum market size of haddock. 
h •. rrhe use of larger mesh in all offshore otter trawls, exc.ept 

those fishing for redfish .. whiting' and red hake. 

110 determine a satisfactory combina.tion of minimum mesh size ~nd mini­
mum legat fish size for haddock requires consid8rabl~ study.", The problem 
8,ppears to be reduced lo~ico .. l1y to thrne parts: 

11/ 

. . 
:r what sizes of n-eor-ges "Rank haddock should be protected? 

Tr 1rfha t mesh size 'will normaJ.ly result in a reasonable prot.ection 
of these sizes? 

rII V.rhat sizes should the industry be allovied to land: i. 0., "'That 
legal ~ and what ,amount of toler8 .. nce· vrould.·be mostsatisf~:ctory? 

This '~upject will be considered. according to threo:problems. 

--------------------
Presented tu"Summary fQrm by Dr •. L. L .• Vialford ·at the, .. annual m~eting 
of the Atlantic ~oas~ Fishery Commission, <.Tuly;18, 1947, New,York •. 



·PiRT I, 1i\TR.~T SIZES OF GEORGES BIJTK HA.DDOCK SHOULD BE PROTFJCTED? 

In r~gard to the' size 'to. \IIThich baby haddock on Georges Bank should be 
protected, it is possi-ble to, compute the benefits, in terms of poundages 
aV8.ilf.\ble and vn.lue in dollars to the fisher~Tf of le.5tving l-year-old baby 
scrod on the Bank to the ages o'f, 2, 3~' 4~ 5. and€) yeo;rs. The figures shown 
in Table I are ,for· r.e't-lsed ' growth-fate deter-nina tions • They assume an ini ~-;ial 
stock of 50,OOO,OOO'1"yeB.r~0Id haddock f.\.nd a 10 percent n~ture.l mortality of 
haddock annually. The values in dollars are based on the '1945 values to the 
fishermen at. the ports' of Hosto.n, Gloucester, 'Portland, . and New Bedford of: 

3~14 cEjnts a pound. for round scrod ,. d' 1 "1 f1 . .:a ClOC.,;;::' \. - and 2-year 'o'l~s) 
7.33 cents a pound for round scrod hD.~dook ( 3-year-olds) 
7.·9i cents a pound fc)r large haddock ( 4-, 5-, and 6;-year olds) 

Table 1. --De. ta ,showing the bEJncf1 ts of' le[r~Ti:ng I-your-old b~by sorod 
haddock on Georges Bank to the ages of two~' three, four, five and six years. 

Age Lverage l.verage Qu£mti ty of fish· ,Talue Annual 
I 

length weigpt of increase 
~y m.lmber '~Y ... ~eigEt ·fish in value 

, year!.. 
" , Incnes pounds, pounds dollars percent 

1 7.6 .0.16 50,OOO,rJOO 9,500,000 298,300 

2 ' 13.0 '0.80 45,(\00,000 42,300,000 1,328,220 3 L15 

3 Ie, .6 1.56 40,5~O,000 03,180,,000 4, 6~l, 094· 249 

4, ,'. 20.2 2.66 36 ~ 450, 0 1)0 96,957,000 7,660,299 66 

5 21.7 3.34 32,805,,000 109,568,700 8,666,.984 13 

6 23.3 4.10 29,524,500 121,050,450 9,575,091 10 

:, r;onsideri:r:-'g the' totfl.l and percento.ge increase in value, it. en.n be seen 
. thc~ t ,the protection of bahy scrod froT'l 1 to 2 ,years of age may rcsu.l t in an 
inor~~se of 345 p~roent; protection from 2 to 3 years of age may result in 
an inorease of 249 percent; and protection from 3 to 4 years 'of age may re­
sult in an inorease of 66 percent.' There appf:JR'rS to t!e goo.d reason to protect 
baby haddock u.n.t.il the end of their third year, but rehltivelY'li ttle advantage 
to proteot therl until the end of their fourth year. 
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Al though the cull of haddock, as .ree·ognized by the New England Fish 
. ~xchange,) lists sercd (the smalles·t recognized category of haddock) a.s 
fro;ID 1-1/2 to 2 -1/2 pounds (gutted weight), at the present time numbers of 
baby haddock ~:s small as 1/2 pound ~re landed.. 

If 1/2.-:pound (round weig.h,t) baby scrod were protected until they had 
rea.cheda weight of. 1,.56 pounds (age 3' years) the resul'twouldhe about 
63,180,000 pounds '~f ser:od at the value of 7 .3.3 ce~ts'a pound, ·ra.ther than 
about 204 million pound a ·of Iow·-.priced (3,14 ce'nts a pound}'round ~crod, 
or an overall increase of about. 39,180,000 pounds or abo\it $3,900,000. 
rrhis would be an increase .0£515 pero~nt in value •. 

. . It apnears ef.ficient to protect .haddock until they have a. ttained an 
average weip:ht of 1.5 -ponnds, which corresponds to a length of about 16-1/2 
inches or 42 centimeters (fork length).'." Tllis size is usua.lly attained by the 
avera~e rreorges Bank haddock at the completion of its third 'year of lif,e, 
which occurs' in.the spring (1!"arch;. Such protection, would, in addition to 
producin~ R. much greater pounda.ge from any 'year class, result in many more 
of the yea.r olass .. spavminr, a t ,least once (most" Georges Bank haddc'ck:- spav:m at 
the end of their third ~'Tear). 

It should .be real,i.zed thnt, a1 th01Jgh the average length of fish at the 
end of the third year of life is ab'out 16-1/2 inches., many of the fastest 
growing. fish will 'a ttain 16-1/2 inches bef@re the clBmpletion of' the' third 
y'6ar',a:qo. thus be a.vailable •. This partial availability' 'of" 3-year..:olds will 

'. alse vary between' years, as the~~e is' some difference in the grovvth rate to 
the end of the third ye~r ~~ different years. 
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PART II. VJRlI.T I .. 1ESH SIZE )7ILL NORNIALLY RESULT IN L REASONABLE 
PROTEQTION OF THESE SIZES? 

The second main problem :L8 to 'decide what me·sh. siz.e will best serve to 
protect the majority of ha.ddoo¥,:'.'of' 1-1/2 pounds (gutt6ci weir.ht)" and under 
and still capture mest of the 11a.ddock 1-1/2 pounds and larger. " 

If the se1e'ctton of, various siz~d fish by. mesh of various sizes in 
o'tter' trawls were s'.1ff.~cient~yprecise,' then 1 t would 'be possible" to select 
the mesh 'size thf'l t would release 100 percent 'ofallf;ish less than 1-1/2 
'pounds arid retain 100 per~ent of'all fish of. 1-1/2,pounds and larger. TTn­
fortunately, net.selection.l.s not ~s precise as this~ i.e., the mes.h size 
which will release 100 percent, of all fish 'belowl-.1/? pounds will also 
release a considerable number of fish of 1-1/2 pounds and large;.; and a mesh 
size that will retain 100 per,cent o'f.' all 1~1/2 pound, fish will capture 
a cons iderable nUrlber of under-s'iz~d.fi'sh, 'als.o,. ,( 1:-1/2 pound haddock 
average 42 centimeters 'or 16-1/2 'inches in length~., ',. ' 

The're are some data n.vailable on the 'effec,t of .. vafi,ous sr~es of mesh 
in cod-ends of 'ottertra1'r~~ up~nthe size 'of :fis h 'ca,ptured or released 
(Herrinp;ton 1935). The r~s t of . this part consis ts .of a study' arid sUlTlTI1£try 
of data presented in this pu.blication. 

The ava-ilable d~ttt3. vver.e confounded by several factors such as differ-­
ences 'be·tvr~en::'mea.surem.ents .of. new and used mesh,and ,be.·bire(-).n Tfleasurements 
reprEfsenting ·ins·ide·.knots .a~QbetvlTCer'i knot centers., 'Corrections were made 
fo~ these factorsanel, air. measur'emEmts .- of ,mesh size" where pfiss'ible, wer'·~ 
expressed in terms of inElide knots after-use.' The effec:t of 'the various 
mesh sizes on thf2:l size of fish cap'tured (of thos~.3 e:ntering, the' net) was 
expressed as follows: 

Y. stretched mesh inside knots after use, in inches 
Ql~ the size of fish in centimeters of which 25 percent 

of those entering the net are retained 
~~dn the size of fish in centimeters of which 50 percent 

of those entering the net are retained 
Q

3 
='the size of fish in centimeters of which 75 percent 

of those entering the net are retained 

The tabulation of these original datn is as follows: 

-----v.esh-
size 
1.5 In. 
2.0 
? r:(: 
'--' . '--} 

3.0 
3.8 
4.1 
4.1 
4.'7 
4.1 
3.9 

Q1 
---~------------Ydn -----------------

1~). 2 crn. 
15.3 
1'7 t0 
18.7 
21.5 
23.1 
25.0 
35.7 
38.8 
39.0 
39.0 
38.7 
38.7 

4 

14.7 
15.3 
19.1 
20.8 
23.7 
25.0 
26.9 
~58. 4 
42.6 
41.6 
43.0 
42.3 
42.0 

cm. 16.3 crn. 
16.8 
2,0.4 
22.3 
26.0 
26.7 
29.0 
41.6 
46.6 
44.1 
48.0 
45.8 
46.0 



For the purposes' of estimating, for any mesh size, the sizes of fish 
that would be captured. or released, regression lines for the relationship 
between 

(y.) 

" 
" 

and Q" 1?ctweeri 
n Mdri,. o.nd be'\;IJreen 
,uQr:;:: .. 

u 

J' ,', , 

were computed by 'the method'of least squares. The' resultant equations are 
RS follows: .;~ 

nl = -2.20 +9.62X 
Hdn = -2.69 .+ 10.{55X 
03' = --3.22: + ll.55X 

. Solving for a wide r:a1nge of mesh sizes (X) ~ thf{t appear to be usable· 
from the vieVTpoint of conserving smn.1 J,., haddock, i. e:, me shes of 3-3/4, 
3-7/8, 4, 4-1/8, 4-1/4, 4~3/8,4-1!2, 4-5/~, 4-3/4, rrnd 4'-7/8 'inches, the 
fo llov-rinr, "~Ta.l ue s are· 0 b ta ined. . 

---l\~~es1i size-'--'--- . ......--""'------. -' ---~ .. -~~--~--~-
0

1
: 

X '., I'iTdn 
"'3--:)7'1-'f~Or-'3-~~75't~"'-~~~-'--'-' , 33 .. 9c~'" -----~--''36 .. 9~cm:--

3-7/8 "3.88 . 35.1 - 38.-2 ' 
4 It 4.00 36.3 '39.5 
4-1/8 
4-1/4 
4-3/8 
4-1/2' 
4-5/8 
4-3/4 
4-7/8 

q 

11 

II 

u 

11 

" 
" 

4.13 
4.25 
4.38 
4.50 
4.63 
4.75 
4.8'8 

37 ,,5 40.9 
38.7 42,,2 
39.9 4'3.5 
41~1 44.8 
4') rz "'.0 46.2 
43.5 47.4 

'44.8 £18.8 

Qrz 
. -0 

40.1 
41.6 
43.0 
4£1.5 
45 .'g. 
'47.4 
48.13 
50.3 
51.6 
53.1 

cm. 

With f:') , Ydn, and (]3' it is possible, knowinr; the genera.1 shape of the 
selection cut-ves, ,to estimate the complete selection cur'Te for any given 
mesh size, i.e, the percent of fish of an:! particular size- entering the 
net' that are capt~ed. Thus, for the 4-5/S-inch mesh, in"addi tion to the 
val~e of 25 percent capture for 42~3 crn. fish, 50 percent £or fish of 46.2 
cm., and' 75 percent for fish of 50.3 cm. , it is calcula ted that about 5 percent 
of fish 'of 3f3' em", 10 percent of 3f) cm,' fish, and 15 "percent of 40 cm. fish 
wolJ.ld he captured. " ' . 

, Considertng only the meshes of 4-1/2, 4-5/8, and 4-3/4 -inches,· it is 
estimated that approximately the fol1oi!lf;ing sizes of fish would be captured 
(percent' of fish of 'that size that enter the net). 

"Percent ~-.------ Hesh siz'e 
caught 4-1/21t 4-57gti--- 4-3/4n 

I I 

0 35 cm. 36'cm. 37 cm. 
1~ 37 38 39 

38 09 40 
15 39 40 42 
20' 40 42 43 
25 ~n 42 44 
30 42 43 44 
4:0 43 . 45 46 
50 45 46 47 
60 47 48 '49 
70 48 .50 '51 
80 49 51 . 52 
90 51 '52 53 

100 54 55 57 ----
5 



. . ' 

In Part I it was concluded tha"tT nios,t fis'h below 42 centimeters 
(age 3 ,rears) should be prdte·~ted.' Although a. good re-te of growt~ to the 
end of ,the 4th year also exi~ ts, it does not seem desirabl~ to pr&tect them 
to this late age due to the fact tha.tthe fishing intensity is not high 
enough to ensure that all fish"wQuld be. caught at that a.ge. More accurate 
data. for the effect of ·the Georges Bank fishery on the rate of removals 
,~f, had~ec~ ~~ll be available shortly, but at this time it appears unlikely 
that' too many fish over 3 years old s'ho'uld be prtltected" . 

y-ri th the present's ta"te of knowledge~ a minimum stretched mesh ins ide 
knots (after use rather than ,B:S purchase'd,',or .cohstructed) of .11-5/8 inches 
is thought to represent a' reasonaBle compromise, although either 4-1/2 or 
4-3/4. inoh~s would 8.ls,o ,8:ccomplisp. somewhat similarresul;ts. The great 

, major! ty of, fish 'und~r 42o!J1~.( 85 ,percent of the.' 40 em." 'g'O percent of the 
,,39, ern, •. , and ,~'5 percent of the '.38 cm, fish) sho'-tld be .re~'eased ~nr'ough, a 
4-5/8 -inch' mesh 'und'er 'avera.ge' trawling condi tions.. an:d oir the .other hand, 
excessive numbers of large fish shotild not be r'eleas8<L1l1Ti tti 'thi'f3 'mesh • 

. i".bout- 30 peroent·of, the .43 cm.,.fish, 50 percent. qf,the 4;9. ern .• f'16h, 70 
percent of the 5o.cm. fish, and 90 peroent of the 52 cm~ fish thnt enter 
the net ·should .on the a.ver-age .. ,be re'cained. Th~s, only "oc.casionally v,rill 

.. • . i I 

fish over 4 years .be released. 

It should be borne in :mind that considerablE? variations from these 
velues may be experienced due to various conditions. 

I ", J.. ." , 

This' me8.surement represents' a minimum mesh ,t as fish~ dU and not "as 
constructed!' or "as purchased.", In General, the netting purchased will have 
to be 'larger than' 4-5/8 inchr:)s.,·· The eXH.ct size nas. purchased" is variable, 
due to vari8.tion in size of tvvine, tvpe of tvv-ine.," o:r:-igin0l tightness of 
the. k~ots, etq. .' -

, < •• More .~:tudy 1~tot1lci.' be dGsirable on ,the amount of shrink~ge of variously 
constructed 11}.esh an«;l qocl-ends 'in.or9-er'tb advise the industry'what should 
~e bO\1ght in' order to' G~nform with the "minimum' of 4-5/S in~hes~ but from 
ReI:-r,ingtol1-t~e~e are so~e data on shrinkage' froPl nevI to used ·mesh. The 
.aver~geshrinkage fQr 4-5-tnch mesh new 3-:-threadl100 and 1200 twine double 
W8.f?, 0~5' :i.~ches; thB.t 'for 4.:..;)74-inch 4-thr~ad 750 . twine single was 0.3 inches; 
the. t for 5-inch 4-threo.d 7S0 nnd 900 "b.~,riiJ.G' double was over 0 ~6 inches • 

. " . Themittim~ mesh is aiso ui:tisid~ knots" an'a not Ubetween lmot 
cen ters • U L1mi te d ds. ta on us e'd ne ts 'indicate' 'thn t Ubet\lveen knot centers" 
aver?ged larf?er th_El.Yl: ttinsi~~ kn~'ts't, .~:/ tthout the following' ainounts : 

For 3 and 4 ... thread,· 1100 J;tn,d 1200 twine double -
For 4-thread , .. 750 ,brine s inglf;J. 
For 4-thr-ead 750 twine double 

.0.57 inche s 
O~56 inches 
0,78 inches 

The use of double or single ,brine would be permi tteO. The minimum 
mesh would be for the complete trliVlrl with the exception of the l(Swer belly, 
cod-end bell;T, and· 3 feet of there8.r end of the cod-end top, in which parts 
re?;ular mesh' as small as 3-1/4 in,ches could be used. Tho use of large mesh 
in these parts 'was found by Herrinp..;ton to resnl t in too many tear-ups. 
The large, IYlesh on ,:top of the cod end is adequate for the release of the fish. 



PART III. "'{THAT SIZES OF lL\DDOCK SIlOrTLD IT BE 'LEGAL TU LAKID? 

If a minimum mesh size of 4-5/8 inchE!s w.ere. in use, some haddock 
smaller than 16-1/2 inchBswould still .be 'taken, due to the fact tha t the 
size of mesh in trawls is not perfectly selective as to size of fish re­
lea'S ~d~. 

'The small. percentage of small haddock too t . 'V'TO uld be' caught· in normal 
opera tion ' couid be ,greatly increased by def~ni te effo~ts of f.ishermen to 
do so. Some of the them proba.hly won.ld· make suc,h .erf·orts, if a market was 
e.vailable for the sHle of small haddock, as it is~.tpresent. 

A minimum rn.arket. size is thu.s necessary·to remove hoth tho market for 
such sized fish, and the incentive to catch them. 

It is felt thnt the n:arket s'ize s'hould be such that a.lmost all of the 
small haddock thc.t would normally be caught with no special effort~ in 
that direction shonld bo utilized. All data at present indicate thnt fish 
brought onto the deck do not survive if, r,oleased. Thus, to utilize any 
sm.all normally caug!l t hao.clook it should be. ~egal to land them. 

If the minimUln market size were set ,~t 16-1/2 inches, some tolerance 
would have to be a.llowed, i.e~,it shou1d/p~rmissible to laud'a certain 
number of .. fish under 16,-1/~ ~n~hes '., probfibly a propE>rti on &f the total 
number in the catch. 

" Unfort'Unntely, 'the e..bundance of yo'ung haddock flu,otuetes 'considorably. 
Thus, the proportion of these 'young fish, in the total',catch fl183 varies.' 
Assuming a legf'~llength of 16-1/2 inches, ;Herrington"s.studies. showed' that 
.in the large-meshed trawls he us ed, about 9.3 percent of the tottiI' catch 
py number.s ,were under' this size.' If' we assume thifi3: is 8." uqrmal average, 
then in a'. net of ,4::"'5/8 ''inches inside knots in use (s,lightly Inrger thf.!.n 
.Herr.ingt~n' snets), B.. rep',sonnble tolerance, forhadd(;)ck, ?eiow '42 cent1.meters 
would be 'f.1.bout 5 percent 'of the 'total number of haddock cflught~ . 

Slightly different legal lengths and mnounts of tolerance might be 
more sui table. Any ref,ul£', tions that are I.:l.dopted concerning minimum. market 

'size, .. and ,also nin:i..muP.1 Ineflh size, should hmvever allo'w for modifications .. 
e.fte:r. observAtions' are, made as to how 'the TEigul£l.tions ·are working, to en­
sure the t f~11 f.dv8.nt6ge is taken' of trends. ,of' the fisht~ry (su~h. as a!_Hm-

. 'do-nce or s caro,i t-\T of young) vo.rying f,rO\~rth r8. te sand chanr;e s . Jrt the mode 
.'of! f,ishing 9 ne t cons trl)ction~ etc. . 

t'or ~c.tual reg.ula t~,ons it is prohably'more precise to specify' the 
'min1mum logaJ: le:n.f'",th rather 'than the minimum Ie ga.). , 'we~ght, ina~much a.s the 

. gutte9, weif~ht cr:Ii he T"',ade' to ~rary considerably through various degrees of 
guttir.g completeness'? It is therefore recOYilli1.onded that at least 95 percent 

,of the catohes of haddock be over 16-1/2 inches, fork longth. Fork length 
is the length of the fish from the tip of the snout to the center of the 
fork of the ,tail. 

General Con~iderQtions 
~l\.l.thou.gh we have no data as to vrhother these regulations would be a 

conservation measure for Nova Scotian haddock Gr not, it might be necessary 
in order to simplify enforcement, to include haddock caught on these banks, 
as well as Georges, under the regu1ationso 

Exactly how to regulate cD.tches of sma.ll trawlers and trawlers fishing 
part time for redfish, whiting, and rod hake, is a subject which also will 
require somo study. 7 



A SUMMARY OF. SO~!~ BIOLOGI CAL DATA ON 
lLA.JOR SPECI:·~S OF FISH OTHER THAN HA;)DOCK 

CAUGHT IN OTT:~R TRAWLS ON G~SO~GES'BANK 

. By Howard A.·· Schuck 
Aquatic 9iologist, U. S, Fish and flildlife Service 

Of the species other tha.n had.dock that are taken in otter trawls on 
Georges Bank, there are several that may be consid·ered as of major impor­
tance. The total 4-port (Boston, Gloucester, New Bedford, Portland) land­
ing,s in. 1945 for various, species, taken in large and medium sized otter 
trawlers on Georges Bank were as follows: 

. Species Landi.ngs in 
pounds 

Percent of total 
of'. all species __ "---~~""~· __ ·_' __ '_"'t __ .,._.....,....,..._........--,.... __ ......-. _______ _ 

~7addock 

Cod 
Rosefish 
Flounders 
?ollock 
~ake 
Whiting 

62,794,693 
17,125,881 
13,435,595 
11, 547,098 
4,786,331 
, Q9' 9 f~a8 
.J..,.v .. , I~ ....... ' 

639,926 

55.4 
15.1 
11.8 
10.2 

4.·2 
1.8 
0.6 

'..-----_._--------_.-
In regard to poss,ihle re.colTli'nendations of desirable mintmum legal sizes 

for species other than haddock caught in numbers in large-meshed otter 
trawlers on Geo:rges Ba.nk, the important species are, principally' cod" pellock, 
and Hake., ay!-:i possihly yellowt~il flO1.mder. . " 

Published biological data on these species are limited •.. Following the 
meeting of the Atlan:tic State~ Marine ,Fisheries C~1Thl1ission on.May 2, 1947, 
we began to assemble ·~vhat little published or unpublished data "were available 
and to obtain orig;i;nal observations on gro'w-th rate and -length.weight where it 
wai; lacking, and..f;here it. was feas,ible. 

Grmv-th 

Published material on growth. t,hat was found oonsisted of some data hy 
Newfoundland, Canadian .. - and American workers on cod, hake, and p()llGck in 
North American waters. Gr~w[th rate of the yellowtail flounder on Georges 
Bank was furnished by 'the Flounder Inves.tigation of the ·U 0 8.Fish and Wildlife 
Service .(R.oyce and· Buller). Data supplementing the published data on cod ana. 
pollock were obtained by the Had·:iock Investigation and Mr. Arnold, by the 
collyction of scales of these species at the Boston Fish Pier and their read­
in.g.' TIue to the difficulties of reading hake scales, no time was spent on 
the growth of this speeies at this timBo. 

YflllovftaiJ. data were sup~;li8d by the Flounder Investigation, and data 
for cod, pollock, hake, 'Nere obt~lined by the 1ia1.dock In··vestigation at the 
Boston Fish Pier. 



Abundance' 

At present'there are some data on the catch per day of cod. and hake for 
Bqston trawlers, which fish principally for haddock. The limitations 
of these data as indicative of abundance of secondary species such as cod 
and hake must ··thus: be realized. The average yearly fig:lres on catch per 
day in pounds in these species for the years 1932 to 1946 for Georges Pank, 
medium depth, have .been. oomputed as follows: 

._---_ ... -
Year Cod Ha.ke 

1932 5359 118 
1933 5433 130 
1934 4611 128 
1935 ~158 94 
1936 6630 159 
1937 662S 203 
1938 5008 146 
1939 3702 136 
1940 5256 80 
1941 I 4959. 91 
1942 4576 122 
1943 5990 150 

.. 1944 5932 117 
1945 6360 141 
1946 4921 158 

The inform9.tion for determining the size to which each of these species 
shm11d be protected by the establishment of minimum size limits might be 
consiJ.ered to be data on growth rate and the age at maturity. utilizing 
what limited d.ata were available at the time of writing, the analysis con­
sisted of a similar system as with the haddock, i. e., the tabula tion of the 
aVerage size and average weight at various ages and, assuming a 10 percent 
'natural mortality, the oalcul.ation of ·the poundages and value resulting, 
based on an assumed initi.al stock of 50 million fish. The 10 percent 
natural mortali~y w~s used for the lack of a bettet figure, but is ~robably 
too high in the case of co3., possibly too high for p@llock. Values of the 
stoc~ were compp.ted in terms of the prices paid to fishermen i"11' 194'5' at 
Boston, Gloucester, N'3W Bedford, and Portland. These data are shovm in the 
following tables: 

1. Pollock Bay of' Fundy Canadians 
2. Pollock George-s 'Bank . T.TSFN"S 
3. Cod Bay of FLL"Yldy Cart9.dians 
(L' 0 Cod Georges Area Schroeder 
h Cod Georges f>~ I Brovms iTSTt'lNS u. 

Sao Cod ·Pywfoundland Thompson 
,~ r:., • Hake Bay of Fundy Canadians 
7. Yellowtai1 Gaorges T.TSFTN"S 



POLhJC~{ 

Table l.--Poliock (Contr. Can. Biol.)~ 1917-1918, Bay ef Fundy" 

---Aver":--Aver- ,Stock-'-on 
age age hand 

Age length weight in 
~.n in numbers 
inches pounds, 

Total 
weight 

in 
pound:s 

Avera:-g+e . Total 
value value 
, , in ': 
cents 

in 
'dollars 

Value 
increase 

in 
dolla~rs 

Percent 
yearly 

increase 
in value 

,---.,--,---------,~-. 

1 5.9 .11, 50,000,000 5,500,000 5.58 306,DOO 

2 12.4 .76 45,000,000 34,200,000 5.58 1,908,360 1,601,460 

3 

4 22.6 3.7 36,450,000 134,865',000 5.58 '7,525,467 5,617,107 294.3 

5 24.9 4.-8 32,805,000 157,464,000 5.58 8,7'86,491 1,261,024 16.8 

6 26.8 5.9 29,524,500 174.,194,550 5.58 9,720,056 933,565 10.6 

---------- ---"---.-~ ..... -." 

Table 2.--Pollock (Ho S. F. W. S.Age Analysis) Georges Bank 

---,ro. A VB r '::'-.!'f'ver---. -: s--S 6 ck OIi--TO'tar Aver- Totar---- Value --Percent 
aged .g,ge age hand weight age value increase yearly 

Age length weight in in value in in increase 
in in "numbers pounds' in dollar; dollars in value 

inches-pounds c'ents' -----...... ~~ ...... ~ .. ~---

1 102 6 .. 7 .15 50,000,000 7,500,000 5.58 418,500 

2 83 12.2 .72 ,45,000,000 32,400,000 5.5f3 " 1,807,920 1,389,420 332.0 

3 83 17.0 1.7 ·40, 5()O, 000 68,850;000 5 hQ 
ctV·..} 3 .. 841,830 2 J 033,910 . 112.5 

4 68, 21.2 3,.2 36,450,000' 116,640,000 5.58 6,508,512 2,666,682 69.4 
, ,~ 

5 53 24.7 4.8 32,805,000 157,464,000 5.58 8, 786,491 2,277,979 35.0 

6 36 27.9 6.7 29,524,500 197,814,150 5.53 11,038,030 2,251,539 25.6 

7 14 30.3' 8 .. 3 26,572,050 220,548,015 5.58 12,306,579 1,268,549 11.5 --'-_ ...... ----_ .. ,.. ......... -----.,.. .. -,-~-......... --.....-.----, ... -.---------.-
439 

Growth rate The ·growth of' the Georges Bank pollock, tRb1e ~, while not more rapid 
than haddock during the early years oflLfe" ma~ntains itself longer than does 
hada.ock with the result that the total poundage and total value of the resource 
does not falloff as much as haddock in the later year'sof l'ife. On ttl.is basis, it 
would appear possible thA.t pollock should be protected to a somewhat larger average 
size and older age than haddock. 

No information waa found Gn the age at maturity. 
Present market size (N.E. Fish Exchel,nge). 
Scrod 1-1/2' to' 4 pounds. Very few fish less than 1-1/2 pounds are 
marketed. 
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COD 
Table 3.--Cod CNoodhouse, Contr. Can. Biol.,1914-1915) Bay of Fundy 

Aver- Aver- .Sto,ck on Totar--' .--Averag~rotaI Value Percent 
age age hand weight val'J.8 value increa,se yearly 

age length' weight ~in in in in in increase 
i.n in numbers ' pounds " cents dbllars dollars in 

inches pounds value 

1 507 .06 50,000,000 3,000,000 6.10 183,000 ~ 

.. , ." 
2 14.1 .90 45,000,000 40,500,000 6.10 2,470,5,00 2,287,500", .. 12,~0. 0 

3, .19,,6 2,3 40,500,000 93,150,000 '6.10 5,682; ,1'50 3,211,650 130.0 

4 25' .. 6 5.0 36,450,000 182:,250,000 6.93 12,629,926 6,947,775 122.3 

5 32.3 9.8 32,805,000 321,439,000 6~93 22,279,188 9,649,263 76.4 

6 35 .. 4 13.0 29,524,500 383,818,500 7.44 28,556,096, ~,276,908 28.2 

7 ' 39'. ° 17.7 26,572,050 470,325,285 7.44 34,992,201 6,436,105 22.5 

~ 

Table 4. -~CQ9.' (Schroeder) Georges Are:a. 

... -,-----,-.... ~.~ ..... --. 

./{ver- Aver- Stock on l'otal Average Total Value Percent 
age age hand weight value value increase yearly 

Age length weight in in in in in increase 
in in numbers pounds cents dollars dollars in 

inches. pounds value 

1 6~7 ,,10 50,000,000 5,000,066 6.10 305,000 

2 15.1 1.06 45,000,000 47,700,OOq 6.10 2,909,700 2,604,700 854.0 

3 20.8 2.66 40,500,000 107,730,000 6.10 ' -6, 571, 530 3,661,830 125.8 

4 24.8 4.6 36,450,000 167,670,000 6.93 11,619,531 5,048,001 76.8 

5 27.7 6.3 32,805,000 206,671,500 6. 9!3 14,322,335 2,702,804 23.3 
" , , 

6 31.1 9.0 29.524,500' '265,720;500 . 6.93 18,414,431 4.,092,096 28.6 

7 33.6 10.9 26,572,050 289, E;35 11 345 7.44 21,548,[~70 3 11 134., 439 17.0 

8 36.1 13.5 23,914,836 322,850,2?6 7.44 24,(}20,061 2,471,191 11.5 

11 



Table S.--Cod (n. S. F. W. S. Age Analysis~ 1935) Browns and Georges 

---iT·--·-"'--
.t'J o. Aver- Aver- Stock .---.------ Aver- -~- ? ercent-

Age aged a.ge, a,ge, on Total age Total ": .. V8:1ue . yeatlv 
, OJ 

leng'th' we ight hand weight value value increase increase 
in in in in in in in in 

inches pounds numbers pounds cents' . 'dollars' d·o11a.:l7 s' "value 
"J~-.- 2 5 9-··~---S:-4-·--:-05-'--'" 50~'500, 000 "2,500,000 • 6. :1'0' 152,500 

2 132 13.3 .72 45, ,:\00,000 32,400,000 6.10 1,976,400 1,823,900 ' 1196 .. 0 
3 54 18.9 2.10 40,500,000 85,050,000 6 .. 10 5,188,050 3,21),650 162.5 
4 24 23.1 3.75 36,450,000 136,687,500 6.93 9,472,444 4,284,394 82.6 
5. .1 27.8 6.50 32.,805, 000 213,232,500 6 • 93 ' ·14,,·7.7 7 , 012 5·,-304,568 ·5.6.0 

---- 4 79-----~· -

Growth rate Studies ,made, "by the Service sho""{8d the gro,wth .. rate of Brovm.& 'and 
GeorgeS-Bank to be very similar. It seems to indicate a more complete mixin.g of 
the fish between Georgos. fJ:nd, the Nova. Scotit:tn B~nks than is . t~e ca.se, .f.or haddock, 
which show a definite difference in growth rate between these areas. The riata for 
these two banks were thu;s combined. These dA.ta, up: to the age,6f five- year:s" shovt 
no signs of a dim·1.nished growth rate in older fish and the data in table 4 (Schroe­
der:-Georges Area.) and table S{.l. (\fewfoundland) bEJars.out the conclusion: that. ,the co.d 
is a relatively long-lived and steadily growing fish. 

In this light it a;::"pears'desi:rable that cod should, in ord.er to o'btainr~early 
maximum poundage and value, b.ra protected. fOT a c,on-soiderabl'y 10ng~r sRan of YStlrS 
than haddock. 

Table 5a.--Cod (Thompson) Newfoundland" 
. Age- Average-length ---Average weight 

in inches," .' in· pounds 
3 10. 2 "---:-33-' 
4 14.5 " .~ ~)2 

5 17.5 1.62 
6 20.5 2.4 
7 23.6 3.9 
8 26.2 5.6 
9 28,5 6.7 

10 31.3 9.0 
11 34.6 12",2 
12 38.1 .15.9 
13' 40,6 19.0 
14 '±2.9 .22.9 

. t.' -:~~-

The pJ:lly d.,at$. that. w~re found on the age .. of .maturity of. }\forth An~e:rican .c·9d are 
for the N'ewfoundland :r3allks (Thompson) as fol'iows': . 

. , 

o· 

5 
6 
7 
8" 

.. g, 

10 
11 

. : 

Perc61rt matur~ 
'2 

8 
30 
52 
74 
97 
99 

100 ._ .•.. _---_._-------------
In contrast' to haddock, most of ';vhich are mA.ture on Georges at th0 end of 3 

years, it is apparent that cod are much later maturing. 

12 



Fi·sh / / Present market size (N. E.7Exchange) Scrod 1-1 2 to 2-1 2 pounds. Very 
few fIsh less~ than 1-1/2 pounds are marketed. 

Hake 
Table 6.--Red hake (Crogie, 1916) (3-year olds) 

'--No:'--~~'ver--' Aver- -- Stock ~~·--·---Total---"Xver-':---·Total ·--Vallie--Percent---
aged age age on weight age value tncrease yearly 

Age length w"eight hand in \,Talue in in increase 

1 
2 
7 
<.i 

? 
? 
? 

in in in pounds 
inches pounds num?e~ _____ ~ __ 

8.1 
13.5 
17.2 

.21 50,000,000 

.90 45~000,OOO 

1. (30 40,500,000 

10,500,000 
40,500,000 
72,900,000 

in dollars 
cents 

5.37 563,850 
5.37 2,174,850 
5.37 3,914,730 

dollars 

1,611,000 
1,739,880 

in 
value 

285.7 
80.0 

----~--'------------------
81 

The very limited data available an growth rate do not indicate a diminish­
ing growth rate up to the completion @f the 3rd year. 

No data on age at maturity found. 

Present market size (N. E. Fish Exchange) -
Snappers 1-1/2 pounds. 

Yellowtail 

Table 7.--Yellowtail (U. S. F. N. S. Age Analysis) Area "K."tII Q 

375 
I 

Growth data indicate an extremely small size at the age of 1 year fel-
lowed by rather uniform increments in the following years. 

I 

Present market size (N. E. Fish Exchange) 

1 pound. At present many fish as small· as 1/2 pound are landed. 

24494 13 
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The major unite4 states rilheri~s ~rr New England depend upon groundfish 

(species which live 9n or near the bottom, most of which are taken by otter 

trawl gear). Taken together, the groundfisberies far outTsnk the pelagic species, 

of which mackerel is the most important in this area. 

Haddock is the mainstay of the United States otter trawl fishery and is the 

most valuable of all the Northeastern United States fisheries. 

Haddock are landed in the States of Maine, Massachusetts, Rhode Island, 

Connecticut, and New York. The major ports are Boston, New Bedfora and 

Gloucester. Substantial landings also are made in the Cape Cod area, at 

Portlan~, Rockland, and at New York City. 

At peak production in 1929 the haddock resource Yielded nearly 260 million 

pounds. The average catch since then, owing to reduced abundance brought on 

by intensive fishing, has been about 150 million pounds a year, worth about 

12 million dollars (to fishermen) at recent prices. 

The haddock of the northwest Atlantic make up a complex of populations, 

of which at least trsee main groups are recognized, inhabiting, respectively, 
~ll 

the New England banks, the Nova Scotian banks, and the Newfoundland banks. The .,.., 

fish vary between groups as to growth rate, spawning time, migratory ha bi ts, 

and fluctuations in size of stock. 

Only the haddock populations off New England and Nova Scotia are important 

to the United States fishermen. In the average year.sinee 1931, 66.8 percent 

of the haddock landed at the principal ports have been caught from the New 

England banks, 33.1 percent from the Nova Scotian banks, and only .1 percent 

from areas farther to the north and east. 

The Fish and Wildlife Service has carried on studies of the haddock 

resource for several years, chiefly on the important Georges Bank. Here the 

catch increased to a high of 223 million pounds in 1929, and then declined to 

a low of 50 million pounds in 1934. Since then the landings have averaged 94 

million pounds and never have exc~eded 122 million pounds. 



Two causes of the reduced ca tches are known. First, the number of young 

haddock suri"iving to enter the fishery bas fluctuated~sometimes the landings 

of.two year old haddock hap-been as much as 38 times those of the poorest year. 
r 

The causes of this varying production 0r~oung are not yet known. Second, the 

young rapidly growing haddock have been wast~ in great numbers, ei ther b: r being 

thrown overboard at sea, or by being landed at too small sizes. 

At the present state of our investigation we are not convinced that the 

stocks have been harmfully depleted but we are convinced that the fishery is an 

unneeessarily wasteful one, and that production could be increased by protection 

of the young. 

We ha.ve investigated the various methods of preventing the waste of small 

haddock and have concluded that the most effective method would be to enlarge 

the mesh size of the otter trawls which are used to catch haddock. 

The following details refer, unless othsr\vise stated, to the Georges Bank 

haddock fishery only. For United S ta tea fishermen this is the most important 

haddock area, and only United states fishermen fish this area. This information 

is arranged according to nu~bers of the suljects in the outline of "The 

Committee of New England" on Natural Resources - Fisheries. 
,:~+'I'" rrF y".+A. v~j-Q 

2'b:' Georges Bank had~the growth rate can be derived from the approximate 

sizes at the end of various completed years of life: 

Co:n.p1eta years 
of 1ife_ 

1 
2 
3 
4 
5 
6 

Average length 
in inches 

7.7 
13.7 
17.6 

19.9 
21.5 
22.8 

Average gutted weight 
in pounds 

.18 

.96 
1.96 
2.70 
3.32 
3.9S 
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2c. There has not been any trend toward the U.S. haddock fleet to fish 

farther and farther from port over the past years as evidenced by the following 

table showing (for each year) the percentage of the total landings that were 

taken from each of 6 large areas. 

Percent haddock landed at urinci~le New England Eorts 
New So. Nova Cent. Nova No. Nova Gulf of Nev/found- Total 

Year England Scotia Scotia Scotia St. Lawrence land -
1931 71.0 21.9 7~1 0.0 0.0 100.0 
1932 75.9 16.0 8.1 0.0 0.0 100.0 
1933 63.8 19.8 16.3 0.1 0.0 100.0 
1934 34.5 12.3 47.1 5.S 0.1 0.2 100.0 
1935 42.2 12.5 41.1 4.2 0.0 100.0 
1936 54.6 14.0 27.4 4.0 0.0 0.0 100.0 
1937 63.8 12.7 19.7 3.6 0.0 0.2 100.0 
1938 61.7 18.3 18.4 1.5 0.1 100.0 
1939 70.7 15.2 10.9 2.g 0.3 100.0 
1940 73.8 11.9 9.8 4.5 0.0 100.0 
1941 79.0 6.7 9.3 5.0 100.0 
1942 88.1 8.3 2.6 1.0 100.0 
1943 90.6 4.$ 3.8 1.1 100.0 
1944 72.4 11.2 15.1 1.3 100.0 
1945 43.9 18.2 31.9 6.0 100.0 
1946 75.6 7.0 14.8 2.6 0.0 100.0 
1947 75.8 11.6 11.5 1.1 0.0 100.0 
1948 70.1 13.4 12.8 2.4 1.3 100.0 

1949 77.7 ~ ...2.t1 .b1 -n _ 100.0 ~ - --
Average 66.9 13.3 17.1 2.6 0.0 0.1 100.0 



The total landings from Georges Bank have been as follows: 

Year Total catch 
Millions of pounds 

1917 27 
1918 48 
1919 76 

1920 79 
1921 58 
1922 60 
1923 64 
1924 71 

1925 80 
1926 99 
1927 143 
1928 191 
1929 223 

1930 184 
1931 115 
1932 105 
1933 82 
1934 50 

1935 79 
1936 84 
1937 95 
1938 92 
1939 105 

1940 93 
1941 122 
1942 107 
1943 90 
1944 96 

1945 78 
1946 104 
1947 105 
1948 94 
1949 82 

1950 1I 81 

11 Partially estimated. 
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~verage weight of all haddock landed in each of 
years were as follows: 

Year 

1931 2.94 
1932 2.67 
1933 2.64 
1934 2.58 
1935 2.4.5 
1936 2.37 

1937 2.61 
1938 2.44 
1939 2.38 
1940 2.65 

1941 2.38 
1942 2.37 
1943 2.39 
1944 2.90 

1945 2.95 
1946 2.78 
1947 2.52 
1948 2.27 

1949 2.24 
1950 1.85 

Thus, aside from 1950{rar which year the average weight was 
unusually lOw} there is no definite trend toward the landing of 
smaller haddock over this 20 year span. 



Reason -- The small meshes used in otter trawlers catch large 

numbers of small sized haddock -- too small sized to be readily 

marketable -- and these fish are discarded at sea. We feel that 

most of those discarded are killed by the process. 
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~ day available, rather than per trip -- and for a 

standard group of the large trawlers, fishing out of Boston only. 

These figures are: 

1917 
1918 
1919 
1920 
1921 
1922 
1923 
1924 
1925 
1926 
1927 
1925 
1929 
1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 

Average yearly 
catch per day 

25,825 
32,950 
34,975 
36,575 
32,475 
24,475 
18,375 
23,150 
32,250 
41,275 
43,790 
34,520 
22,402 
11,545 

S,880 
11,572 
9,708 

10,308 
12,275 
13,500 
11,650 
11,733 
13,040 
12,e:36 
16,615 
18,682 
1$,343 
16,973 
16,000 
14,264 
12,800 
12,123 
11,444 
14,549 



It!":f~-&~£~:~':!O~~C~O"'~? .. ~~L~-~ 
~=~.::~~: for sc,rci ty of haddock are as yet known. 

'\Y More details regarding the haddock resource and its:researeh 

concerning its bio~o~ieal productivity have been published 
~~ ~ 

and some of these"are available in the attached set of reprints. 

October 9, 1951 Howard A. Schuck 

Encl: 2 sets o£ 6 reprints~ 
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Sea10r Biologist, PaeifieOoeanie .Ft$he17 InTs. f 
P. o. Box 3830 j Honolulu, T. H. 

In Charge, North Atlantic Haddock Inve.stigatioa 

Predicted haddock ca.tch 

I~, 

february ;20, 1952 

I realize tha.t you have been anxious, throughout the year, about how 
olOS$ly the aotual landings 0thaddock \fere approximating that which we pre~ 
dieted last March~ 

Througbout the year we have made thre~nth, su-month preliminary 
e'Yaluatione" but now t..'lat the 1951 ha.ddock year is Qvec:r, it is possible to 
eyaluate theco.pl,ete year, whlch i$ more appropriate. 

~is evaluation is preliminary at} tb.~ final figures of 1951 landings 
wtll not beayallabletor some time, andthufl for the last tew months of 1<}51 
(haddock year, llot ealendar,lnclud1ngJanuary 1952) prel.iminary estimates of 
landinga tor major ports only are used as a basis of eYalua. tion. Such com-

, puisons are made for like quanti t:iesot 1950, however, so should be very close 
to real1tT. 

The records on effort for 1951 :shows; 9 percent increase in day.s 
fished over 1950. With an inea:-eased ef'fGrt of this a.J!IlOunt;p the p~Qt1on was 
that ledings would increase from the 1950 1$*e1 of 79.8 million pounds to 
92.7 mUJ.1oa poU!t\dl. OUr best figures on 1951 lantiillgs show tba taetuaUy 
9Q.2 million pounds .ere landed, an error at only 2.5 ltillion pounds, or 
2.7 pe:rcelilt. 

lam greatly pleased with thi~ Qrd.er of aocuracy., of course, md 
believe that you wUl be also. 

We are bus, nQW trying to get the eOllputati,ona finished for the 1952 
Fed1ct1Qn,~, I figure them to come GUt in Atltultic Fisb.el11lY, X2mn&rcial 
Fisheries: @!view, or sailar publications .• 

The report on the development of theulet.nod logically should be a 
Fishery Bulletin with you as senior author , measjuniol" J. but I can sea no, 
possibill~Y of evan getting to 'Work on it in tbe' near future. Could you find 
time to work i tover? 



As to the authorship of the popular note on the 1952 prediction, 
do you haYs any feelings on that? I have a vague feeling tha.t some might 
consider that protracted use of the method, as opposed to development of 
the method, should be the business of those who are a.t present engaged in the 
area and the work, but I have not talked with anyone about it. 

Sorry I haven't given you the results of the prediction sooner, 
but have been very busy. 

Best regards to Mary and the boys. 

Howard A. Sahuok 

rhrough I Dr. Graham 
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