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Description and Distribution The haddock (ielanogrammus aeglefinus)
is a weE.-streamlined fish, purplish-gray on its upper portions, end lighter
‘on-its belly and sides when fresh from the sea. A member of the cod family,
(fadidae, it can be identified best from most of its relatives by the fact
that its lateral line (running along either side from head tc tail) is
dark on a lirht backeround rather then light on a dark background, as is the .
case of the cod and pollcck. The presence cf a dark shculder patch, "the
devil's thumb-mark,” 1is also a distinguishing characteristic.

Haddock are found on both sides c¢f the North Atlentic, attaining
their greatest abundsnce in the North Sea; offIceland, Newfoundland, and
Nova Scotie; and in the Gulf of Maine including Georges Bank off Cape Cod.
Off the American cocast they occur generally from the Gulf of St. Lewrence
to Nantucket Shoals, scuth of Cage Cod, although isoclated fish have been
recorded as far south as Cape Hatteras.

The heddcck 1s strictly a.bottom fish, rarely rising frcm the bottom
more then a fathom cr twc, and inhabits the relatively shallow water of the
banks cof thke continental shelf at depths up tc 150 fathoms (900 feet), al-
thcugh the greatest concentraticns sre founrnd at depths ranging frem 20-9C
fathoms. Haddock prefer a bottem cof smcoth, hard sand, gravel, petbles, or
broken shells, In ccntrast tc the ccd which may be caught cver almost any
kind of bcttom. '

Haddcek ere white-meated, firm-fleshed fish of mild flever. DBesides
being cut intc fillets, they are smoked, salted, made intc fish cakes and
used in fish chowder. Hot smcked hsddeck is "finnan haddie." They are
brcught intoc American ports usually separated intoc twe ‘size categcries:

(1) serod, or fish ranging from 11 /2 %o 2-1/2 pounds; and (2) large haddock,
fish from 2—1/?Apounds up, which means fish ranging up tc 10 pounds, although
occasicnally larger fish are taken.

1/ Supersedes femcrandum 1-2, issued by the former Buresu cf Fisheries



.

The record haddcck for New Englend waters (Georges Rank) weighed 16-1/2
pounds, was 36 inches long, and was taken in 1941. It was estimated that
this fish was 15 years old when caught. An Iceland fish 44 inches long
and weighing 36 to 37 pounds has been recorded, and a Horseshoe Grcund
fish (Vova Scotia) of 38 inches and 18 pounds was taken in 1944,

On the average, fish of 10 inches in length weigh slightly less than
1/2 pound; 20-inch fish weigh 3 pounds 3 ounces; ‘30-inch fish weigh 9 pounc
14 ounces. The relationship between length and weight of fish "in the
round" {(ungutted fish) is shown in table 1.

Table l.--Average fork length in inches, and weight in pounds
and ounces, of ungutted haddock.

Length vieight ' Length Weight
Inches Pounds and ounoces Inches Pounds and ounces

8 - 4 al Sge 10

g -5 22 4 - 3

10 -7 23 4 - 12

11 - 9 24 5 =5

12 - 12 25 5 =15

13 - 15 26 6 -9 (

14 1l -2 27 7 -6

15 1l -8 28 8. -3

16 1 - 11 29 9 -1

17 2 - 0 30 9 = 15

18 2 -6 31 10~ 15

19 2 - 12

20 3 =-'3

Life History Faddock in New England waters mature at 3 or 4 years
of age, ¢ to 3 pounds, in weight (in Newfcundland waters at 4 or 5 years
of age), end concentrate for spawning in definite lccations et moderate
depths where the bottom is usuallv smocth send and gravel. The principal
spevning grounds in the feorges Bank area are on the eastern part although
in scme years there is a considerable concentration cof spawning fish in
Scuth Channel. Spawning cccurs during February, March, April and May.

The number of eggs produced varies from 150,000 to about 2,000,000 per
fish, depending upon the size and ege of the female. These eges are
small (about 1/1€6 inch) and drift with the currents until hatched, in
sbout 2 tc 4 weeks. At the time of hatching, the larva is about 1/10 inch
long and has a yolk sac containing fccd attached tc its belly. The larva
absorbs this food in less than 2 weeks and begins more nesarly to resemble
a fish, but does not acquire the genersl aspect of en adult haddock until
a length of about 1-1/4 inches is reamched. At this size the young can be
distinguished from a cod cr pellock by the same high first dorsal fin that
is a good field mark for adult haddock. The younr at this time take to
the hottom in search of focd and commence their bottom existence. Unlike
yvoung cod and pollock, thev never are secen in harbors.



Dr. Walford reports that in 1932 some of the ezgs spawned on the
southwestern part of Georges Bank were carried westward along the southern
edge of the bank, while others drifted in a great clockwise eddy, which
apparently encircled the whole Georges Shoals region. Thus, while some
of these young Georges Fank haddock took to the bottem 100 miles or more
frem their plece of spawning, others began their 1life on the bottom very
near their birthplace. Those that the currents carry out over the great
depths probably perish when they attempt to go to the hottom. The prin-
cipel nursery grounds for younz heddock on Georges is the southeastern
part. As they grow up intc the "sorcd" category they move up over the
rest of the bank. '

As in many other species, 1t is possible tc determine the age cof
hnddock by a miecroscoplc examinaticn of its scales. When viewed under =
microscope, a haddock scale apvpears es a series of concentric rings.
These rings are formed wide apart during summer (when the sonle and the
fish are growing rapidly) and close together duringwinter (when growth
is relatively slow), A year of growth thus consists of a series of
widely-spaced rings followed by a series of rinrs that are close to-
gether, and by counting the number of such series, the age ususlly cean
be determined with considersble accuracy.

Growth in the first year, during which the ycung fish remain in
the general area in which they went to the hottecm, ranges from 5-1/2
to 10-1/@ inches on different parts cf Georges Penk;_di"Fercncfs de-
pending prcbably upon relative amcunts of ford aveailable and the temper-
ature of the water in variocus lccaticns. As maturity is approsched the
fish become mcre migratory snd evidently move with the season back and
ferth cver the bank, Inte Scuth Channel, down cntc Vantucket Shoals, and
scme up along the coast as far as Mt. Desert Islend, Me. Average lengths
for fish of varicus ages from Gecrges, Nova Scotia, and cther benks nre
shown in table 2,

Table 2.--Length in inches attasined rnt the end of the first seven
years of life by haddeek from waricus loeeslities

fecrges won Vewfound- Farce North Yorth
Year Rank Scotin land Iczland Islands Norwegian Sea
1 8.1 6+€ 6.7 6.5 6.5 7.1 8.7
2 14,5 i P 10.9 2.0 12.5 11.6 9.6
3 18,3 14.4 14,5 15.€ 16.4 14.4 11.6
< 20,2 17.5 171 18.9 12.0 17.5 13.2
5 21.1 20.2 15,1 " 21.6 20,2 14.6
6 22.4 22,2 20,9 23.8 23.9 21.5 16.1

7 23.9 24.0 2243 25.2 25.9 23.0 16.9

N



The fccd of haddock is varied and includes almcst all knowm inverte-
brates found on the ceeen flcor. Some of the mere commen forms found in
haddock stomechs are: crustaceans (like hermit and spidsr crabs), snails,
clams, a great variety of worms, brittle stasrs, sea urchins, and only
rarely fish, =nd then ususlly they are small and inactive forms. Most cf
its fond ccensists ¢f rather slow-moving ¢r buried forms.. The haddcck's
mcuth Is adpated more for grubbing cn the bottom then feor pursulng mo
ing crganismse,

Information on the migraticns of haddock is c¢btained thrcugh growth
rate determinations, ege and size ecmpcsition of the cateh in vericus
lcealities, end by fishermen's cbservatiins, but prinelpally thrcugh
tageging fish in known places and cbserving where these fish are caught.

In past years, numbers of haddook Have been taggmed nt several points
along the Wew England coast. Rewards have been cffered for the return of
any <f the numbered tags that were frund by fishermen, together with in-
fermaticn as t¢ when and where the fish were caught. iest cf the fish
that were recaptured were caught close tc¢ the places where.thesy were tagged.
Scme, hcwever, had migrated ccnsiderable distances. For instance, some cf
the flsh released in South Channel were recaptured on Scutheast Gekrges
Bank, Stellwagen Bank, Platts Bank, and as far north as Grand Manen Island.
Scme fish tagged near Bocthbay Harber, Me., were recaptured cn- Platts.
Stellwagen, snd Georges, and cne fish, northeast of Mt. Desert. Fish tagged
et MMt. Desert were taken mestly tc the southwest, 21l aldng the Malne
ccast, on Platts Rank and Jeffries Ledge, in ifassachusetts Bay and Scuth
Channel, and <n Geocrges Bank; some tc the northeast in the Bay of Fundy;
and a limited number in the vieinity of Brownms Bank, off Ncove Scotia,

Results from sueh tagging research and from cther studies indicate
thet there is a seasinel migrstion of heddcck from the Szuth Channel area
in the springtime ncrth alcong the Massachusetts and Maine coasts, scme
fish going es far as the RBay c¢f Fundy. A reverse movement back down along
the ccast tc the South Channel, and from thers cut ~ntc Georges Bank cecurs
in the fell end early winter. There is scme evidence indiceting that
smell nurbers of fish may ercss the Fundian Cheanrel -which separates Gecrges
and ths ¥ove Sce~tien Pranks a2t times when tempersture and selinity condi-

¢ in the channel are suitable fcr haddock. However, these mcvements
tc and from the Gecrges Bank regicn affect cnly a small proporticn of the
porulaticn, sc that it appears thot the New England population of haddock
(Cecrges, lNontuckel Shoals, and Scuth Chernnel)is largely independent cf

a Scvoilan pepulaticn (Browns, Roseway, LeHave, Sambrc, Emersld,
Seble 1sland, #iddle Ground, and "uereau Banks}. Data c¢n

growth xktvx nd size end age compesiticn of the fish in these twe areas
suppcrt this cantenti‘n

In additica t¢ long-range migreticns, there appear to be considerasble
seagcnal movements of fish between deeper and shcaly waters on the con-
tinentasl shelf and betwcen varicus parts of the banks in different seascns’
cf the yeer. These mevements appear tc be in search of favorable spawning,
feceding, or tempsreture conditicnse Haddoeck aveid very ecld water (colder
then 33-34 degrees F) and warm water (warmer than 50-52 degrees F).



In general, during the late winter haddoek are to be found ir the
deeper water of the region within the continental shelf area, which is
warmer than the shallower water; while during the summer, in those areas
where the surface water temperatures rise above 50 degrees, haddock will
be found in the coldest water available, which is again in the deeper
locetions. During spring and fall they are aften in the shallower areas,
as these waters warm up from the minimum tempereture reached in winter
and cool off from the maximum temperature reeched in summer.

Magnitude of the Haddock Fishery The haddock is the mainstay of
the United States otter trawl fishery, and is the most valuable of ell
North Atlantic fisheries. In 1929, the peak y=ar for haddock landings,
haddock ranked fifth in the United States and Alaska as to total poundage
(nearly 260 million pounds) landed, being exceeded only by salmon (a
total of 6 species), pilchards, menhaden, and sea herring. In value
it ranked third, bringing over S million dollars tc the fishermen, and
being exceeded ¢nly by salmon and oysters.

In 1940 haddock ranked fifth in total poundage and fifth in value,
being exceeded in pcundage by pilchards, menhaden, selmon and mackerel;
and in value by salmcn, oysters, tuna (total of 4 species) and shrimp
in the order named,

The total United States haddock catch in early years was r=zther
stable, ranging hetween 45 and 90 million pounds from 1880 to 1920.
During the 1920's the rapid develcpment of a market for filleted fish and
the development cf the process of quick freezing greatly increased the
demand for haddock and the catch rose tc a peak of almost 269 million
pounds in 1929, The total catch of haddock taken from North American
fishing grounds by United States, Cenadien, and European vessels for
the years 1918 tc 1940, ere shown in table 3 together with incomplete
records for 1941-45, It can be seen that the catch has declined con-
siderably since 1929. The exact cause cf this decline is the subject
of study by biolozists of the Fish and Wildlife Service at the present
time.

About 95 percent of the United States catch of haddock is landed
at New England ports. During the early yesrs cof the intensive fishery,
Boston was by far the leading New Englend poert, but during YWorld War II,
New Bedford landed a progressively larger propcrtion of the total. Of
the entire New England cetch, 2 percent was landed at New Bed@ford in 1941,
27 percent in 1945, FRoston decreased during these years, having contributed
92 percent of the total catch in 1941 and 54 percent in 1945.

The Georges Rank, Scuth Channel area, extending for 200 miles esst of
Cape Cod, has besn the mcst productive haddeck grounds since the beginning
of the United Stetes haddeck fisherye In 1830 cver 80 percent of the WNew
England catch come frcm these grounds and ebcut 1€ percent from the Ncva
Scctian Ranks. In 1940 thess grounds contributed less than 70 percent,
and the Nove Scctian grcunds esbout 26 percent, As fish have beccme scarcer
on the nearby Gecrges Bank grcunds, fishermen have been foreed to meke more
trips tc the more distant Nova Scotian Bankse This has resulted in increas-
ing cperating costs and decreasing gquality cof fish landed.
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Table 3.--7adlock from North American waters landed in United—
States, Canada, and European countries (in thousands of ooun&s)

-

Tnited

Year fanada -~ States Burope {7
1917 70,133 74,800 - 144,933
1019 60,974 100, 000 - 160, 974
1920 45,50 95,900 - 141,400
1921 26,798 79, 500 - % . "10€,2¢88
1922 30,496 87,100 - 117,596
1923 20,487 91,800 , - 1~~,287
1924 24,496 100, 000 - 134,496
1925 - 36,092 113,100 64 149,255
1526 50,276 118, 700 167 160,144
1927 43,816 168,400 53 212,269
1928 43,182 217,400 312 266,895
1929 55,004 287,727 1,474 315,105
1630 48,873 227,508 - 285, 386
1931 35,985 171, 42 279 207,685 "
932 25,982 146,055 - 182,047
1532 27,991 145,970 6,081 180, 042
1934 35,393 144, 500 14,850 194,543
1535 Ze,585 177,200 458 214,242
10356 25,616 162,700 2 203,318
1937 38,299 158,700 4 194,003
1938 40,500 154,200 - 194,700
1939 42,906 158,600 - 199, 506
1940 _, 40,002 135,800 e . 176,802
1941 &/, - 159,692 - 4
1942 2/, - 21,722 - _
1943 < - *uﬁ 126 - ]
1044 2/ - 119, 486 b L
1945 ’/ - 130,813 = »
1046 3/ 136,257

1/ Data from unpudblished manuseript of "m. C. Herrington.

2/ o records availatls at the present time for Canada and
" Zurope. United States figures rspresent landings only at
the ports of Boston, Gloucester, and New Bedférd, Mass;
Portland, Me.; New York, N. Y. and minor Maine ports.

E/ Includss Provincetown and other Caps Cod ports.

Note: Veights are for eviscerated fish.

(@}]



Ccnservation Measures The haddock catch has declined considerably
since 1529 in svite of improvements in fishing gear. This reduced catch
has been the result of an actual decrease in abundance cf fish, at least
on Georges Rank. In recent years an increasing proportion of the catch
has heen taken with otter trawls, which have sunplanted "the line trawls
used in the early fishery. TIn 1919, 57 percent of the haddock catch was
taken with otter trawls and 40 percent with line trawls; while in 194
the proportions had chanved te 87 percent by otter trawls and only l~
percent by line trawls. This trend has resulted in the cepture of fish
at a smaller average size, for otter trawls capture a much higher pro-
portion of smsll fish than does hook-and-line gear.

. Studies by the Fish and Wildlife Service under the direction cof
Wm. C. pérrington indicate that the use of larger meshed otter trawls
and the adeption of a minimum market size wculd reduce greatly the
preportion of small haddcck teken. By protecting baby scrod haddock
(fish less than 1- 1/? pounds) until they have finished the peried of
their most rapid growth, increased abundance and production cculd be
obtained. '

It has been found that in years when a small number of adult fish
were present on Georges Bank at spawning time, a small production of
-scrod haddock resulted three years later. Alsc, in years when a very
large number of adult fish was present, the nroduction of scrod three
vears later was likewise low. In the first case, the trouble seemingly
was an insufficient number of eggs produced. In the seccnd case, although
a large number of eggs was produced, the competiticn between the young
and ‘the lerge population of adults resulted in a high mortality of the
‘young before they reached commercial size. In years when an intermediate
number of ‘ddults was left at spawning time, the production and survival
of young was at a maximume.

Present tentetive conclusions as tc how the yield can be increased
" and mainteined above its present low level need to be tested further
improved in accuracy, and extended to the Nova Ccotien Banks, which are
now being fished intensivsly. Research cn survival and growth rates
under different pecpulstion -conditions, slze and age compcsiticn of the
populations, snd abundence of commercial-sized fish, is being carried cn
at the present tire.
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