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1937 { )



began an extensive ,<uantl tative investigation of the bottom invert­

ebrates in Danish water. in an atteI:lJlt to evaluate the sea-bottom







importance 01' the d1tterent types e ten. ird (lll ) II

the wor done on the tood of f1BheB in 10 e Un1 ted tate:s u

A 11et 01' the d1tferent or nie B found in h ddock ato ChB ..as

ro p. eaten by the haddock by ki volu lIle aur enta, nd a.

far D 1a kno n t that time repr eented the only quanti t t1 ve

1nv st1glltion on t ,e tood of the haddock that had e er been

carri d out on this lIide of ~he Atlantic.

V1adykov ( 1933) alnlyzed the content. 01' a f .. hundred

haddock otomache taken trom tlllh CrlU ht oin1y on line tr....lu and

handlinee on in hore (rounde 01'1' the coaat of ov ...cot1a. Ria

• to e1 h nd count the variouo rClupu of organie e

present



conta1n1ng 1nfor tion on the 8ize of the f1eh, the 8ex, and II

8am 1 of the 8 le8.



t 1nvestigAt1on.



met od is obviously inad quate trom a qu ntitati ...e atand/olnt s

nothin i_ known b ut oi ther the slze o~ the wel ht ot the or an1ema

pr sent. eedler ( • 19 ), itohle (1931) nd, ho PUOD (1923)

Bed t lr analy 18 ot t e toad 00 081 tlon or t. d 00 on t e



of t e lip ci ens present and in ddition it i

lnd t dioue method.

~.

the teri 1 collected for the study 0 n

round adJ cent to the eoaet.

1934 to J nu ray , 1937. A gl nee at able 1 whioh- show. the areas Loth

off-shore nnd in-shore fro w ieh sto chs "ere collect d .i11 s rve to

indie te the ehi fare s where so.mples-were obto.ined. It is to

be noted in the c Be of oft-ahore aaInpl a til t t e are S n I dare

of very wide l~mi t.a and samples eo11 cted fro olon the outer

ed a of a bank area ar included in the tot ls for that p rticulo.r

b nk. .For instance the region lying immediately to the e at -!lrd of

erald b nk w 11 .. own to fisherc:.en 8S the ftGully" 18 included in

ld bank ar a. In addition to the bO't'e a number of e 0 chs

obt 1ned fr ~t ... ~erre b nk, the Or nd nka of ewroundlBnd

( le ueep) nd fr Geor e bnnk.



Table 1.

l1stofthelocol1t1a1nwh10 sapls recol~.

Offshore Colleotions.

A ril, 1 5

eo 1:1 , 9:1.

April, 1936

y, 1936

July, ept.
Oct. oT.19351

"t. J1erre :Bank July, Ul> ....ept.

ept. 1 36

10,664



I al,oreCollectione.

1 by

Roe w y •

Lun n ury

lTu barda

ranch Villa e) t. rg ret y.

n 1 n [ rbour l

roepect

aetern 1'8ee ge

Auto t1c uoy (H lit xl

Halitax l1l)htllh1p

H If Iltl nd COTe

J n. 2, 19~~

ec_ber 9,19:53

Oot. 17, 19M

,1936

Y 26, 1936

Au • 8, 1936

Oct. IS, 19M

Au • 5, 193~

Y 27, 19~5

u at 30, 19~2

Au • 31, 19~

ne 20, u. 27, 3 •

July 19, Oct. 30, 32

eb. 1 ,19M

0'1'.9,19:54

Y 10, 11135

HOT. ,1934

Dec. 12, 1934

Au I 6, 1936

Dec. 11, 19M

1 J

17)



_ at oint,

"our1s, •• I.

ort oint, •• I.

All ust 15, 1 36

ov b r 3, Hl36



leenfromTblel.

It I yielded the foll<:IWin informa.tion about the food of thiB fiBh,

both in the off-. ore nd in-shore ters.

T ble 11 ahowl a co ,ariloo of the rlncipal fOOl roupll

kiog up the diet of off-shore od in-shore hAddock. he figurell

are percentagell caloulated fro the total ".i -ht 01" material present

Til food 00 poei tton of the hnddook taken on estern bank

11!1 bed on the exa lioatioo of ten thousand and fifty-three eto_che.

roe resulte are eu rized in able 11.

It is seeo from thiB t· ble that the roup deei nnted noh,

oonstt tutes by tar the eh iet' part of the haddook'e food on

the etern nke. sin. le ep ci e, th aand-l unce, (~

~ ek y) co' 08 II thiB f1sh 1et to text nt of 1 ollt



-9.-



10c.l1ty

}ercllntage comros1t10n Stom clh Contents

Offshore nnd Inshore n ddock

ch1no- Cru t-
dermll c ana



ul rly.



eon, 1n t e or er n me.



The cruataceana are' of CGIImpari ti vely small importance in the

food composi tion of inshore haddock. Amphipods are the rrost im-

portant constituent of the inshore crustace n diet, followed by

shrimps. Unc111e irrorata S y, Leptocheil"us 1Jinc;iufl Stimpson,

~ illill Bll1l.zelius, Neohela~ Boeck, are the chief

amphipods eaten. Spirontocaris pusiol" Kroyer, ... clero rangon

boreas I-hipps and Fandalus .ontaeue Leach are the shrimps eaten

most c only by haddock. The pelagic sorimp, ~a~ Sp.?

iner!!'is Kroyer is eaten in quantities by htiddock caught in Passa­

maquoddy Bl'ly.

Worms are of comparatively little im ortance in the diet,

being present only at odd times. The s ecies represented are the

common marine Polychaetes.

In addi tion to th.e above, the examination of two hundred and

eighty stomachs t'\ken from haddock caught on St. lierre b:mk over a

period of four months in the summer of 1936 revealed that the hadd­

cck on this ground were feeding on the brittle star (OPhiopholus acul­

eata) exclusively.

sample of one llundred and fifty stomachs of haddock taken

Ie Deep Area on the Gr nd banks of Newfoundland when eB-

amined showed th t theIe haddock h~d been feeding mainly on crust­

aceans (chiefly the herm! t crab, Pegurus Kroveri Stimpson, i ving in

Epizoanthus paguriphllus nd the J'elagic euphausiid Thysanoessa !.!!­

ermis Kroyer. One speciea of prawn, Pandulua~ G. O. Sara,

nd aeveral apeciea of amphipoda (Untiola irrorata Say,~ £Q.!!!-

~ Goea, Forma compressa Goes, onoculodes~ Holmes, and

Hvneria~ ontagu were also prescnt in small quantities.

The remainder of :t'he atomach contents consisted of common mar-

ine polychaetes and a few sipunculids.



eten, t

nd the wide rllnge of B ec1eB

c1 80ccurl'1 1 c or the in ourB 18 at h'en.



Able I.land bn'lr 13.7

••tot 1dleGrd 2Q ....



IV).



~unenburg



trolll thlll 10c 11ty in 1927

forty p rcent by vo1u

1. ty ere t.



chlnodermB ( OBt1T br1ttle- t raj.
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!L!L.!l.

Ona hundred and aixty-four oto CUD ro haddock cau t

~.

chIS fr two n r d nd forty dock c ptured 1n



• 116nb.ge 'ood Compos1 t10n of Inehor H ddock Y egi nil

~,---=~--::.:::~--!;:==

y of .fundy

liulf of ut. 1 wrence



ury
1937.



trap n tB were examined fr thlll 10e 11ty. Only t nty-nine con-

shrimps), /'\Ill hi od8 nd is 8,

co lsted the food list.

~.

inety-s1x lito

lineo, 'IIer examinec\.

r'\n ed next,

at Oint and ouri

the analysis of two hundred and twenty-eitht stol!lllcho of whicb

one hum red and thirty contained food, cau t on 'in t awl durin

.IIovember of 19M ond 19~5, reve led that haddock in t is vicinity

were feeding on echinode=e( .oatly brittle stars) to the

extent of e1xty-eight percent. arms de u eleven pet"oent, til llusks

approxi tely six peroent, nd cruntacuns 111 roxi tely six percent.



~.





Typ'O('oodinlereentSe



uantityof!1ah,AlIlII'odyte~,J:rBentiDthe

food compo81t1on of the haddock varies con ider ly (fro "ero to

92 er ent) of the tot~l ato ch cODt"nte t different ti ea of

th,.ear.In_epteberof19~ndoflQ35~~

a ounted to fifty- "ven nd eeventy-three r rcent, ree;ectil'ely.

In October, 1935, .the amount w e fifty-Bev n perc lit of tt. tot 1

AMount of sto ch contento 811 lyzed. Tli8 8Jleciee acoullted for a

In g ner 1 it Y be eaid thnt~~ in l~rt:e

n b ra are ueually found in haddock st 8cha only *ring tIe 0 rr.mer

fish in lmddock eto cha durin the in l' ont.8 coincide no do bt

tel' temper tures, end cert in· pre-spawnin· condi tions of

the h ddock. (Vladykov nd Ho nB, 1936).

Fish eggB form a very s I 11 P rt of t e food of haddock on

the Bstern b nke. They oocur ueu lly duri the qn-ing nd early

it caD be st ted tl.... t wor ,aD a rule, occur in greatest

DU bel' durin.:. tht'l inter nd 1I rin onlOhs. t this time they

00 riBe fro tifteen to t1lenty-t 0 percent of' the total eto. ch

contents. o1le1' 1', t e lar t I: ntity of thie food occurred in

01' bel', 1935 (tiftY-Bevnpercnt).



nd ebru ry ot 1936 (34.5 percent/.

The n Imber ot eto Dcha containing tood and the n I bar of





eecond ye 1'.



1n in v rr ffIW h ddock t era t kin h ke in f ir numb rD. In

f ct it waa not until the introduction of the ill net and other-

tr wl fillharies th t any consider 1. toll W08 taken of h had oak

whil sJ:awnin."

n ddi tional observation of the 8 • nature is orth re-

cord in. on four h ndred nd forty-nine 8 8wnin

in c erel traps durin tel tt r r ot y, 1935, at r nch



Vl1la e, t. r ret :Bay, only tour t1 h h d too in their eta -

The e 1nl1tion of the to cl e 1'.,013 t eee youn he docle re-

ein 1e ep ci e



..reeent. (eee Table Vl).



i ther of tl e above, and con quently th variation In 81xe. weICht.

The h ddock, a i8 the caee wIth all 11 In £or e, l1v e in

finely adJuat d atate of b 1 nee wIth Ita rro ndln e. l'he sl1

at chang. in thiB at te of lance lIlay produce f r-reachln results.

In thl w y It i. to be exp ct d that a vari tlon in certaIn factors

of the h d ock'a habitat w111 ve an .ffect u on the feeding of this

fieh. he.e factors y b conveniently di"ided in two roup., ( I

hydcal and (b) biolo ic 1.

(a)~~

ne of the most illlportant l'hydcal faotoTU i8 that or



thlll lI1·e01n, (ch1ef food of the haddock on estern ba ka), de ends UPOl
1 h looat1on of ,. II 1th a a ndy botton, conse uently 1f the n dock

111 to _ke the II n -1 unee a r gulRr art of 1ts d1et it st fre-

quent an Br a ere there 1s sandy botto.. 1th respect to the tYJl'e

of batta preferred by the d ook, 1 elow nd elB!. (1924, 1. 435)

fir1 tel "H ddook are lesll catholic than coil 1n the1r cho1ce of the

type of botto be1ng ha.:rdly ey r c ught oy r ledges, rocks. k J.P.

tc •• on the on. nd here the cod nre so p} ntitul, or on the

ot er. on e 110ft oozy d t Wh1ch

brok n r undo r y 1. eb Ie • cl y.

e r art. ut chiefly on

oath. rd s.nd. ,,1:i,.ho



no lone for thill r gion.

ie bout the lIam. for the haddook a. for the cod in the Gulf of ine

few being caught m ch below ne hunl1r d f tho II, but on the a1'er e

h ddock 111'e deep.r than cod, few beln c u hi: 1n 1eee than ti1'e to

ten fatho II and alit ot them 1n twenty-t11'11 to sixty tatho II.

1111onpundllotcod.-



U8 the haddook w uld not be 11 ot dote d xten i-rely

on the anl 18 inhabl tin th 11 ttor 1 0 e nd in r at 0 s not

() 1010flalfctora.

o nd up wt th structure8 and otruct r 1th

v ry 1 orbnt f otor, lnflu8nc1

The h ddock haa 1t8 upper J w protrud1 out beyond the

lower one nd the lips ar 80111 t rehen8l1e, formln ·an or n

which is ideally adapted for feeding orf the botto_ itaelf. In add-

ttion the heaTiest built orti n or the haddock 1a the anterior J;art

of t e body nd it y be that thlll Ip8 it to re in ore e a11y

in a forwardly tilted j:oa1t1on ile fe din. J.t i8 t.hen hot eur­

pr1eing to find the haddook subsisting to a re t extent UJ on thoae

nilJlll18 whoae natural habi tat 1e ne r the botto, on the botto, or

buried 1n th botto. The Jor1 ty of t.heae ani1ll&10 are 80 ellhat

81 - oTin ut it 8t be om in nt-at 80 an1 ls iOO



Liat ot the 1dentif1 d e ecie. taken tr

raobiopod; identified : the utlo •

vproche~ Xroyer

.y tbe Ruthor.



.p1:rontocar1B~ bine

r'rontocr1 ~ oery

~~rllyr

~ nt r 1no uq y

'clrocrnson~ h1pP8

ph1neural



-3-
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19}wle

~~Linneu

2.!J2hQ~

~ nun' t Her

lye! eru 1l.i

~~G lin



.AlltrlnG~Vrr1l1

Ophlarol

~robuot Ayl'B



lire cOllll!lonly found in haddock sto cbs are very faet- ovin forlll8,

collected fro the present investi ation. Unfortunately the list

a y for identific tion h ve not yet b en r e orted upon. The I!chino­

derlllll, cruetaceane, Rnd tunicates have been identified by s veral

authorities in the United Statllsl the mollusks nd fiBhes h ve been

identified by the author.

i th respect to the size of the speci ens ten. sand-launc

up to two hundred and fittyilli etres in 1 ngth h ve b en found.

On one occasion a total of forty-three sp cimene of hi_ opecies, r ngin

1n len th fro twenty-five to one hundred l1lillletres, and wei ing

about one hundred and seventy-t 0 gr81!18 were found in a sin le _to ch.

A herring (p. 14) with a len th of two hundred illillletree __

found on one occasion. On the whole no W01"llUl longer than two hundred

e Jor1ty were very c les8 in 1 nth.



spawn1nc ct. fio eyer, there is no e ns of )[no.,,1n that the ft h

tned in 'e ru ry and l'r1l ere ot the B me school as t OBe x-

10ed in .:July.



Rowe r, 1n epite of t e d1fferent ethod used 1t 1. s en

t t 1n road outline. the toad or the ddock 1. 1 llar on bot

s1de. or the tl nUd.

A 1 nce at the t ble elo • tliAt on "p1 tab rgon ok (correct-



d- :ra.r. Tre occa." rre
ant lonal







conoentr te on the herrin eF wnin ground8 tor the ex r 86 J:urrolle

ot orging on thill lie eon&l delic cy. An b r of h dock with herr­

in egg. in their 8tomachll ..ere t k n in lit Harbour in 1932 (llee

p.14) Bnd in 193' ny haddock C&U ht on t. terree b nk h d their

eto Ch8 cra ed with herrin e 8.

11e atudying the food of hl'lddock r und _the coaet. of J.celand.

Richie (19,8) found th t on the North nd ort e t Co sts c ino-

der a. WOl'lll8. nd oruetaoe ne oOlllpris d teo ief ortiona 0 the

food, in the order iven, wherea8 on the 80ut.h cOBllt he h d ook were

the h d, ock to be feeding inly on wo and olluekll. 'J.'h. outer co t

of ov coti nd the Gulf ot S':. Lawrence re oh rllotsrized by the

1 rge amounts or echinod rmu ( outly bri ttle-utan) • ten b, the hadd­

ock in thelle areas. naddock c ught in the y or i\mdy reed inly on

Malluok., (I!IOlltly~). lIi elow"nd deh (:~924) Btate th t

haddock 1n the Gulf feed ainly on mollueka, crust ceanll and ("ch1no-



Conll1etcnt local dUo er nc e ap r within e tlh of th t 0 aboTe

areae, for ing i.tinct au are e.

J. t appears that oung haddock t cd on a BO what ditterent diet

than do the dul t lillh. '0 BY r, th1a d uction ill 0 a 81i in ry





twood, ••

lrd•••

1 a10w, U••

i e10wa: e1ah.

B1 vad, •

o n. A.

rook. G.

11, n. O.

Carr, A••

Clapp. • •

apt. North berland nd ... - 1Bher1 a Co •

1907 (1908) p. -71.

Coll cUng ro Haddock on tha George

!l utllua, 11112, • 104-106.



ord, •

thaway, • 6.

r ft, • A.

errick, C. J.

hea, •

I el.on, ••

tone, J.

ndall, • C.

o t. A. • .h it y'peri ntll.

Contr. Can. BioI. 1910 pp.~

Lebour,

L bour.

clntoah, • C.



n:zie, • A.

eedler, A.

e ler, ••

01 en,

itch1e, •

cott, Tholll:.

"cott, Tho •

.,ith•••

t1T1ty.



lth, • It •

... te. ena, G. A.

ho 8 n, 'Arc~

Tho paon, D. '.

Tho f.aon, H rold

odd, • A.

odd, ••

pp. 413-50).

aport on to e ood of lII110a Collect d dur1ng H103.

Intern. l'1ah. J.nv at., r. 101. AaBoc.

ept. I, 190::'-03 (Cd. 2670) 1905 p. ,,27.

econd eport on the 'ood of 1 hea ( orth Sea)

lntern. lah. Invoat., r. Bl01 •• a oc.

ept. II, hrt °1 , 1904-05 ( ill. 3837) 1907, ». 49.

Trachman, Chao. D. Veracity of tha Haddock. 11 t\.ore, 1990, 3D, 9.

Vll\dykov, V. D. H1i>h emperatule atope h d oclt flah1n •

rog. It. Atl. !l0. 7, 1933.

V1Rdykov, V. D. Youn lnddocl; 1n tho Halifax r a.

Ann. Rept • .1101. lid. Can. 192, p. 42.

V11!1dykov, V. D. Young h dtl ck 1n th vlclnlty of n lif x,

Contr. Can. lI101. lah. N. • 8 (29) 1934.






	0001_Cover
	0002_Title Page
	0003_Title Page
	0004_Introduction
	0005_Page 2
	0006_Page 3
	0007_Page 4
	0008_Page 5
	0009_Page 6
	0010_Page 7
	0011_Page 8
	0012_Table I
	0013_Table I
	0014_Table I
	0015_Page 9
	0016_Page 9a
	0017_Table II
	0018_Page 10
	0019_Page 11
	0020_Page 12
	0021_Page 13
	0022_Table III
	0023_Page 14
	0024_Table IV
	0025_Page 15
	0026_Page 16
	0027_Table V
	0028_Table VI
	0029_Page 17
	0030_Table VII
	0031_Table VIII
	0032_Page 18
	0033_Page 19
	0034_Page 20
	0035_Table IX
	0036_Page 21
	0037_Page 22
	0038_Page 23
	0039_Page 24
	0040_Page 25
	0041_Page 26
	0042_Page 27
	0043_Page 28
	0044_Page 29
	0045_Page 30
	0046_Page 31
	0047_Table X
	0048_Table X (2)
	0049_Table X (3)
	0050_Table X (4)
	0051_Page 32
	0052_Page 33
	0053_Page 34
	0054_Table XI
	0055_Table XI (2)
	0056_Page 35
	0057_Page 36
	0058_Page 37
	0059_Page 38
	0060_Bibliography
	0061_Bibliography (2)
	0062_Bibliography (3)
	0063_Bibliography (4)
	0064_Bibliography (5)
	0065_Back Cover

