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3,—NOTES ON THE FOOD OF FOUR SPECIES OF THE COD FAMILY.

By W. C. KExpaLL, A. M, M. D,

Asgistant, United Stalcs Fish Commission.

INTRODUCTION.

The relation of animals to their food supply offers a problem to the
student of natural history the solution of which would contribute much
to the knowledge of animal distribution. It is this relation that brings
animals most intimately into touch with each other, and the influence
of even one species is so far-reaching that an ever-widening fleld is
opened to the view of the investigator.

The food supply is one of the most important factors affecting the
abundance of fishes in any logality, whether they be the so-called migra-
tory and anadromous fishes or the more or less permanent residents.
The phenomena of the withdrawal of certain fishes from aregion where
they have been abundant, the presence of large numbers one year and
their scarcity the next, their disappearance for long periods and their
sudden reappearance, 1mght be explained by a study of the food and .
feeding habits of the species.

In the investigations which the United States ]‘1sh Commission has
been conducting for a number of years relative to the food and feeding
habits of the mackerel, menhaden, and other marine fishes, consider-
able knowledge has been acquired; yet the conditions and influences
ave 8o manifold and complicated that much remains to belearned. To
the writer, however, there seems no doubt that the effect upon the food
of mackerel of prevallmg winds, varying currents, and temperature
determines to a great cxtent whether their movements be in or off
shore, at the surface, or some distance beneath,

The occasional absence of menhaden for several years from a given
section and their sudden return, though at present attended with some
mystery and ascribed to various causes, is a problem which can best be
solved by the study of their food and the conditions which influence it.

In short, it seems reasonable to believe that the food supply is a con-
trolling power, modified more or less by other forces, affecting directly
or indirectly the movements and abundance of all fishes,

This paper treats of the food of a few of the more important mem-
bers of the cod family—commercially the most valuable group of fishes
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found on the Atlantie coast of North America—and consists chiefly
of a record of an examination of the stomach contents of numerous
specimens taken on the shores of the New Dngllmd States and the
Cana(11a11 maritime provinces.

THE COD FAMILY.

The cod family or Gadide is principally represented on the Atlantic
coast of the United States by the following species, which have the
stated geographical range in the Western Hemisphere:

Cod. Gadus callarias Linnmus. Greenland to Virginia.

Tcmeod; Frostfish. Microgadus tomeod (Walbaum). Labrador to Virginia.

Pollock. DPollachius virens (Linnxus). Atlantic ccast, south to Now Jersey.

Spotted Codling. Phycis regins (Walbaum).- Atlantic coast, south to Cape Fear.

White Hake., Ihycis tenuis (Mitchill). Atlantic coast, south to Virginia.

Squirrel Hake. Phycis chuss (Walbanm). Atlantic coast, chiefly northward.

Chester's Hake. Phycis chesteri Goode & Bean. Off the Massachusetts coast.

Barll’s Hake. Phycis earlli Bean, Off coast of South Atlantic States.

Cusk. Brosmius brosme (Miiller). Polar regions south to Cape Cod.

Haddock. Melanogrammus eglifinus (Linnwus). North Atlantic coast, south to
Middle States,

Four-bearded Rockling. Rhinonemus cimbrius (Linnaus), North Atlantic, sonth
to New England coast.

A mumber of other species, mostly of small size and inhabiting the
deep seas, oceur in the western Atlantic and are sometimes taken on
the United States coast, but they are of no commercial value.

The more important economic species are the cod, white hake, had-
dock, pollock, cusk, and tomeod.

The species of the cod family, though not usually classed with migra-
tory fishes, have movements from one feeding-ground to another, and in
some localities a winter bathic movement.

How far the cod may go in search of new feeding-grounds is not
known. There are a few observations which show that occasionally,
at least, they may travel long distances, but the reason therefor can
not be positively stated. Thus in “The Fishery Industries of the
United States”* reference is made to the occurrence of a large school
of cod on the New Lngland coast, especially at Cape Ann during the
winter of 1877-78. In some of the fish caught were found hooks dif-
fering from any used by New England fishermen, but identical with
those used by French trawl fishermen on the Grand Banks.

Mr. F. 8. Conley, first mate of the United States Fish Commission
schooner Grampus, states that during the winters of 1892-93 and
1893-94, while taking cod eggs at Kittery Point, Me., he saw the same
kind of French trawl hooks taken from the stomachs of cod caught in
Ipswich Bay, Massachusetts, and was told that this was not an uncom-
mon occurrence. This would indicate that for some reason the fish
had migrated from the Grand Banks to Cape Ann, a distance of about

* Section I, Natural Hlstory of Aquatxc Ammn.ls
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800 miles. Since these hooks were galvanized, it would be impossible
to form any estimate of how long they had been in the fish. It ishard
to conceive of any reason for these migrations, other than the search
for food.

It would be iuteresting to kuow to what extent the winter movement
of cod into deeper water is due to the cilect of a chango of temperature
directly upon the fish or to the change of food conditions, '

The cod and haddock are more commouly found on the rocky and
hard bottoms, the so-called banks and ledges. Uake are considered
to prefer mud bottoms, and it is true that at certain seasons they
resort to such, but do not confine themselves to the bottom, very fre-
quently approaching the surface, which habit is common to nearly all
bottom fishes. Surface-swimming animals are frequently found in their
stomachs.

FOOD OF THE COD, HADDOCK, HAKE, AND POLLOCK.

During the summer and fall of 1893, while a party consisting of Mr.
H. . Moore, of the University of Pennsylvania, Mr. B, L. Hardin, of the
United States Fish Commission, and the writer were stationed at Tast-
port, Mo, the habits of thoe various fishes of this locality were studied.
Through the kindness of Ma. Spear,a local fish-dealer, it was possible
to examine many stomachs of cod, haddock, hake, and pollock, brought
to the Eastport fish market, chiefly from Quoddy Bay, West Quoddy,
between Campobello and Grand Manan, and Cocbran Ledge in East-
port Harbor. Cod, haddock, and pollock were also canght at Bastport
by members of the party and their stomachs examined. The greater.
pumber of stomachs of adult fishes were empty, but when food was
present it did not differ materially in kind or quantity in the fishos
from the several localities.

The diet of the cod and haddock was much alike, though frequently
enough difference existed to distinguish the species of fish. Often both
fishes had made a hearty meal upon pieces of herring, probably gleaned
from the fishermen’s hooks. The animals most frequently found in
cods’ stomachs were crabs, mollusks, and young fishes; in the had-
docks’ stomaclis there usually was a preponderance of brittle stars,
small sea-urchins, and mollusks, though both contained more or less of
the same species, Particular attention was paid to the food of the
young of any of the cod family that could be obtained. The food of
young cod and hake 2 or 3 inches Jong consisted prineipally of small
crustaceans, such as amphipods and copepods, while young pollock
were found to subsist almost wholly upon shrimp-like crustaceans
(Thysanopoda), '

Of the species enumerated in the appended list only the larger crus-
taceans, mollusks, brittle stars, and small sea-urchins werc found in any
degres of abundance. The smaller forms consisted of only a few
individuals which werdeprobably ingested with the larger and wmore
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noticeable objects. Cod and haddock, however, may browse upon
algee, hydroids, ete., for the sake of the small crustacea, mollusks, and
worms attached to them.

Protective mimicry seems of little avail against these fishes, as the
ophiurans, which so much resemble in color the rocks, sand, and alge
among which they live; the caprellas, almost indistingunishable from
the hydroids and algw; and fishes that simulate the color of the rocks
and plauts are frequently obtained from cod stomachs. Ioreign
objects, too, are occasionally found in the stomachs and are a source
of wonder to the fisherman. Rocks, pieces of wood, ete., are not
uncomnmon; a piece of rope was found in a cod stomach, and the entire
globe of an incandescent electric light was removed from the stomach
of a pollock. )

The pollock examined had been feeding almost exclusively upon a
shrimp-like animal ( Zhysanopoda) and prawns. The thysanopodas were
very abundant at Eastport during the season mentioned and large
schools of pollock of nearly all sizes were very numerous, feeding upon
them. If at any time the crustacean disappeared from a place the
large pollock disappeared also. The small fish remained in large num-
bers about the wharves.

The contents of the hake stomachs examined consisted almost uni-
formly of thysanopodas and prawns (Pandalus).

The amphipods were identified mainly by the aid of Stimpson’s
“Invertebrates of Grand Manan,” the nomenclature in that paper
being adopted, with the exception of a few species identified by the
means of Verrill’s ¢“Invertebrates of Vineyard Sound.” Doubtless
some of these names have become synonyms, but it is thought that
anyone desiring to know the recent names of the amphipods enumer-
ated in the list will be able to find them,

Thanks are tendered Mr. James I3. Benedict, assistant curator of
marine invertebrates of the United States National Museum, for veri-
fying the identifications of the crabs and for identifying the annelids;
and to Mr. Charles T. Simpson, of the National Museum, for verifying
the identifications of some and identifying others of the mollusks.

The following list of the animals found in the fish stomachs com-
prises the technical name of the species, the name of the fish in which
it was found, the locality where the fish was caught,’and the date when
taken. Notes are also added upon the stomach contents of a few cod
and haddock caught by the United States IFish Commission schooner
Grampus in 1894 and 1895 on the New England and Nova Scotia coasts
and in the Gulf of St. Lawrence.
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List of animals found in fish stomachs, showing technical name of epecies, name of Jish in
which it was found, locality where fish was canght, and date when taken.

EASTPORT COLLECTION.

Hydroids.
Scrtularia, sp.
Sept. 12, haddock, market.
Oct, 6, 11, haddock, Cochran
Ledge.
Sertularia argentea.
Sept. 23, cod, market.

Hydroids were frequently found in tho
stomachs, but in such condition that
noattempt at identifiontion was made.

Bchinoderms (Starfishes, Sea-urchins,
otc.).
Pentacta frondosa.
Pumpkin.
Aug. 28, haddoek, market.
Oct. 18, cod, Quoddy Reef.
Strongylocentrotus dribachiensis. Sea-
urchin; Sea-egg.
Aug. 3, haddock, between The
Wolves and Grand Manan.
Aug, 7,haddock, Head Harbor.
24, haddock, Head Harbor.
24, haddock, Eastport.
28, haddock, market,.
Sept. 1. haddock, Cochran
Ledge. -
Sept. 2, haddock, Eastport.
4, haddock, West Quoddy.
12, haddock, Eastport.
12, cod, market.
6, haddock, Cochran
Ledge.
11, haddock, Cochran
Ledge.
17, haddock, Quoddy Bay.
23, haddock, Keat Harbor,
25, haddock, Storer Ledge,
betweenu Harbor De Lute
and Cherry Island.
Asterias vulgaris. Starfish.
Aug. 24, haddock, ———.
Oct. 17, haddock, Head IHarbor.
Cribrella sunguinolenta.
Aug. 17, baddock, Xastport.
Solaster cndeca.
Sept. 2, haddock, Lastport.
Crossaster papposa.
Oct. 24, haddock, Head Ilarbor.
Ophiopholis aculeata, 1Neather star;
Brittle star; Serpent star.
Aug, 24, haddock, Eastport.
28, haddock,The Race, East-
port.
Sept. 1, haddock, Cochran Leige.
2, haddock, Eastport.
4, haddock, Wost Quoddy.
, cod, Eastport.
5, cod, Cochran Ledge.
12, cod, market.
12, haddock, Eastport.
23, cod, markct.
Oct. 6, cod, Cochran Ledge.
6, haddock, Cochiraun Ledgo.
6, haddock, The Race.

Sen- cucumber;

Oct.
Oct.
Oct.

' Behinoderms (Starfishes, Sea-urchins,

otc.)—Continued,
Ophiopholis aculcala—Continued.
Oct. 11, haddock, Cochran Ledge.
11, haddock, The Race.
17, haddock, Lastport.
17, haddock, Quot{dy Bay.
20, cod, Head Harbor.
21, cod, Yellow Rock.
23, haddock, Head Harbor.
24, haddock, Head Harbor.
25, haddock, Storer Ledge, '
between Ilarbor De Lute
and Cherry Island.
Ophiopholis clegans. Drittle star.
Aug. 3, haddock, between the
Wolves and Grand Manan,
Aug.17, haddock, Eastport.
24, haddock, Eastport.
28, haddock, market,
Sept. 1, haddock,CocliranLedge.
2, haddock, Eastport.
4, haddock, West Quoddy.
Oct. 17, haddock, Quoddy Bay.
23, haddock, Head Ilarbor.
24, huddock, Head HaxDbor.
23, haddock, Storer Ledge.
Ophioglypha sarsii. Serpent star.
Aug. 3, haddock, between The
Wolves and Grand Manan,

Of echinoderms, the most common forms
found were, first, 0. aculeata, and
socond, S. dribachiensis. Holothu-
rians wore very scarco and other spe-
cies of starfishes woro uncommon,

Mollusks,
Sazioara arctica.
Oct. 6, haddock,
Ledge.
Cardium islandicum.
Sept. 4, huddock, Wost Quoddy.
Cardivm pinnulatun.
Sept. 1, cod, Cochran Ledge.
2, haddook, Lastport.
4, haddock, West Quoddy.
Aug. 38, haddock, between The
Wolves and Grand Manan.
Aug. 17, haddock, Eastport.
24, haddock, between Cam-
pobello and Grand Manan,
Aug. 28, cod, market.
Cardita borealis.
Aung. 17, haddock, Iastport,
Oct. 28, haddock, market.
Nucula tenuis.
Aug. 3, haddock, between The
Wolves and Grand Manan.
Aung. 7, haddock, botween Cam-
pobollo and Grand Manan.
Aug, 17, haddock, Iiastport.
28, haddock, market.
Yoldia sapotilla.
Oct. 24, haddock, Head Harbor.

Cochran
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List of animals found in fish stomachs, showing lcchuical name of species, name of fish in
which it was found, locality where fish was canght, and date when taken—Continued.

EASTPORT COLLECTION—Continued.

Mollusks—Continned.
Modiola modiolus. Mussel.
Oct, 2, cod, Yellow Rock,
Modiolaria discors. Mussel.
Oct. 17, haddock, Quoddy Bay.
Modiglaria nexa. Mussel.
Oct. 6, haddock, Cochran Ledge.
Anomia aculeata,
Sept. 4, haddock, West Quoddy,
12, haddock, Eastport.
Aug. 3, haddock, between The
Wolves and Grund Manan.
Aug. 17, cod, Eastport.
Terebratuling, sp.  Lampshell.
, cod, market.
, haddock, market.
Chiton ruber.
Sept. 2, Iruddock, Eastport.
Oct. 6, haddock, Cochran Ledge.
25, haddock, ledge between
Harbor De Lute and Cher-
ry Island.
Chiton albus.
© Oect. 20, haddock, Storer Ledge.
20, haddock, Cherry Island.
Duncturella noachina.
Aug, 17, haddock, Lastport.
Margarita cinerea.
Sept. 1, cod, Cochran Ledge.
Oct. 28, haddock, market.
Margarita undulata,
Oct. 17, haddock, Quoddy Bay.
23, haddock, llead Harbor.
Velutina haliotoidea.
cod, Market.
Felutina zonata.
Sept. 12, haddock, Eastport.
23, cod, market.
Oct. 17, haddock, Quoddy Bay.
23, haddock, Head Harbor.
Natica clausa.

Aug. 3, haddock, between the :

Wolves
Manan,
17, haddock, Eastport.
Sept. 4, haddock, West Quoddy.
Oct. 17, haddock, Eastport.
Lunatia iglandica.
Aug, 3, haddock, Dbetween the
Wolves aund Grand
Manan.
Buccinum undatum. Whelk.
Sopt. 2, haddock, market.
Oct. 21, cod, Yellow Rock.
Cemoria noachina.
Aug. 17, haddock, Eastport.
Trochus occidentalis.
Sept. 1, cod, Cochran Ledge.
Oct. 28, haddock, market.
Annelids,
Lepidonotus squamatus.  Scaly worm.
Oct. 6 to.11, haddock, Cocliran
Ledge.
Harmothoé imbricata, Scaly worm,
Oct. 6 to 11, haddock, Cochran
Ledge.

and Grand

Amnelids—Continued.
Nephthiys, 8p,
QOct. 24, haddock, Head Harbor,
Nereis pelagica.
Sept. 2, baddocek, Lastport.
, haddock, Storer Ledgo.
Sept. 23, cod, market.
Oct. 23, haddock, Head Harbor.
Nereis, 8p.
Oct. 6 to 11, haddock, Cochran
Ledge.
Oct. 17, haddock, Quoddy Bay.
Thelepus cincinnatus.
Sept. 2, haddock, Eastport.
* Brada sublevis,
Sept. 4, haddqck, West Quoddy.
Brada granosa.
Aug. 17, haddock, Iastport llar-
bor.

The annelids were very diflicult to identify,
owing to their natural softness, which
rondered them casily broken and
quickly destroyed by the juices of
the fishes’ stomachs.

Crustaceans.

Caprella, 8p.

Found in both cod and haddock from vari-
oua localities. often formed into small
or medinm-sized wads in the fishes'
stomachs.

Idotea phosphorea. Isopod.
Oct. 6, haddock, Cochran Ledge.
18, cod, Quoddy Reef.
Idotea robusta, Isopod.
Aug. 17, haddock, Iastport.,
Leucothoé grandimanus. Sca flea,
Oct. 23, haddock, Head Harbor.
Unciola irrorata. Sea flea.
Aug. 7, baddock, between Cam-
pobello and Grand Manan.
Aug. 17, haddock, astport.
Sept. 12, haddock, Jlastport.
Oct. 17, haddock, Quoddy Bay.
24, haddock, Head Harbor.,
Cerapus rubricornis. Sca flea.
ct. 6 to 11, haddock, Coclran
Ledge.
Tysianassa spinifera. Sea flea.
Sept. 1, haddock, Cochran Ledge.
Amphithonotus. Sea flea.
Sept. 1, haddock, Cochran Ledge.
Oct 17, haddock, Quoddy Bay.
Pteilocheirus pinguis.  Sen flea.
Aug. 7, baddock, between Cam-
pobello and Grand Manan.
Aug. 17, haddock, Eastport.
28, baddock, market,
Sept. 1, haddock, Cochran Ledge.
12, haddock, Eastport.
12, cod, market.
Oct. 24, haddock, Head Harbor.
Nymphon grossipes. Sean flea.
Aug. 24, haddock, Eastport.
Sept. 1, imddock, Cochran Ledge.
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List of animals found in fish stomachs, showing technical name of species, nane of fishin
which it was found, locality where fish was caught, and date when taken—Continued,

EASTPORT COLLECTION—Continued.

Crustaceans—Continued.
Nymphon grossipes—Continued.
Oct. 6, haddock, Cochran Ledge.
6, haddock, the Race.
Thysanopoda inermis?,
Aug. 2, hake, between Campo-
bello and Grand Manan.

At all times found in pollock. Vory abun.
dant in this rogion during thoe season.
Eupagurus pubescens, Hermit crab.
Sept. 5, cod, Coclhiran Ledgo.
Not many found in fish stomachs, but not
an uncommon spocies in this region.
Eupagurug bernhardus.
Sept. 1, cod, Cochiran Ledge.
5, cod, Cocliran Ledge.
Oct. 18, cod, Quoddy Reef.

This species is not rare in this rogion, but
onlyafew wero found in fish stumachs,

Eupagurus kriyeri. Hermit crab.

Aug. 3, haddock, between the !

Wolves and Grand Manan,
Aug. 17, haddock, Eastport.
Sept. 23, cod, market.

XNot uncommwon.

-

Hyas coarclaius, Spider crab.

Aug. 3, cod, botween the Wolves :

and Grand Manan.
Aug. 17, cod, Eastport.
21, cod, Yellow Roclk.
23, cod, West Quoddy.
28, haddock, market.
Sept. 5, cod, Cochran Ledge.
12, cod, market.
6, cod, Cochiran Ledge.
19, cod, Quoddy Bay.
20, cod, Head Harbor.

Oct.

Many of the crabs had Anowmic aculeata Pt

attached to them. ‘I'his crab is tho
most frequent and abundant animal
found in the cod's stomach.
Cancer trroratus, Rock crab,
Aug. 23, cod, West Quoddy.
Sept. 12, cod, Lastport.
This specics common in this rogion, found
in cod stomachs with C. borealis.

Cancer borealis, Jonah eraly,
Aug. 23, cod, Wost Quoddy.

Hermit erab. -

Crustaceans—Continued.
Cancer borealis—Continued.
Sept. 12, cod, Eastport.
Tound only in cod stomnchs; quite numor-
ous in the above two instances,

Pandalus annulicornis, Prawn.

Aug. 2, hake, betwecen Campo-
bello and Grand Manan,

Aug. 3, cod, between the Wolves
and Grand Manan.

Aug. 17, cod, Eastport.

Sept. 12, cod, market.

Oct. 20, cod, Head Harbor.

Oct. 21, cod, Yellow Rock.

Quite plentiful, especially in hake stomachs.
Anotlier prawn, whioh could not he
identified, was found in a cod stomach.

Pycnogonum littorale, |
Aung, 17, haddock, Eastport.
Oct. 24, haddock, Head Harbor.
Oct. 25, huddock, Storer Ledge.

Very foew specimens found,

| Pishes.

Acanthocottus, sp.  Sculpin,
Sept. 5, cod, Cochran Ledge.

Too much digosted for identification.

Acanthocottug scorpius granlandicus.

! Sculpin.

Oct. 18, cod, @uoddy Reof.

Acanthocotlus or Hemitripterus. Scul-

pin or sea raven.
Oct. 6-11, cod (fragments), -
Cochiran Ledge.

Liparis liparis. Ses slug.

Oct. 21, cod, Yellow Rock.

Muranoides gunnellus, Rock-col;

butter-tish.

! Sept. 5, cod, Cochran Ledge.
Oct. 20, cod, Cochran Ledge.
Oct. 21, cod, Yellow Rock,

Clupea harengus. I‘Iorring}.{

QOot. 18, cod, Quoddy Reef.
Oct. 18, cod, Quoddy Reef.
Oect. 21, cod, Yellow Rock.

Theso wore fragments. Picces of herring
woro frequontly found in the stomachs
of all fishos examined, but whoen thoy
had unmistalkably been used for bait
and picked from tho hook by the fish
no account was takon of them,
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List of animals found in fish stomachs, showiny technical name of species, name of fish in
which it was found, locality where fish was caught, and date when taken—Continued.

GRAMPUS COLLLECTION.

Statlon 333, Int-46° 19 15"
, long. 59° 51’ 45" W.
Hyas coarctatus, several.

July 19, 1894, cod.

Hyas coarctatus, numerous.

Pandalus annulicornis. Prawn,
specimen.

Natica clauga, one spocimen.

Aphrodita aculeata. Sea mouse.
specimen.

Trophonia, sp., one spccimon.

Yonug sculpin, one speumm north-
ern edgo of Brown's Bank.

July 25, 1894, cod. North side of I’rince
Edward Island, N. by E. 6 or
7 miles from East Point.

Cancer irroratus, Rock crab., 1rew
young.

Homarus americanus, Lobster. One
young, 4 inches long,.

July 26, 1894, 50 cod. Stations 588 and
089 Bradielle Bank, Gulf of
St. Lawrence.

Iyas coarctatus. Spider crab. Nu-
nerous.
Chionaceles opilio. Spider crab. Nu-
ni1erous.
Pandalus annulioornis.
mon.
Glycimeris giliqua.
merous.
Yoldiq sapotille. Ono specimen.
Holothurian. One specimen.
Serpula tube. One specimen.
Worms. Several,

July 27, 1894, 60 cod. Stations 599, 600,
and 601, Orphan Bank, Gulf
of St. Lawrence.

Hyas coarctatus. Numnerous.
Chioneceles opilio. Numerous.
Eupagurus kréyeri,  Ilermit crab,
Two specimens, .
Pandalus annulicornis. Few,
Glycimeris riliqua. Numerous.
Holothurians, Numerous.
Priapulus candatus., Numerous.
Nercis, sp. Clam worm, Onespeci-

May 30, cod.

One

One

Prawn. Com-

Bank clam. Nu-

men.,
Small fishes. Two species, two
specimens.
Clupea harengus. Herring. Several.

August'8, 1894, 2 haddock. Station 699,
latitude 47° 8 N., lonf.,ltude
61C 53’ 30" W.

These two fish contained considerablo algw,
in which were many swall whito
worms and soveral specics of amphi-
pods (the identification of whiclh was
not attempted), some flne sand, and
the following species:

Hyas coarctatus. One specimen,

August 8, 1894—Continued.
Lchinarachnius parma. Sand dollar.
Young, irom the size of u pin
head to three-fourths inch in
diameoter.
Liocyma fluctuosu, Thirty-eightspec-
1roens.
Yoldia sapotilla.
Aphrodite granlandica.
mens, young.
Spisulu ovalis, Seaclam. Ninespeci-
mens, young,
Spisula solidissima or oralis.
young.
- Cylichna alba. One specimen.
renclle pectinata, One specimen,
young.
Polinices granlandica,
nieuns.
Margarita cinerea.
very young.
Cyprina islandica.
very young.
May 16, 1895, co Georges Banlt, Stu-
tion 208 latitude 432 50’ 45"
N. Iougltude G4° 39" W.
Lupagurus beruhardua. Hermit crab.

JFour specimens.
Two speci-

Six, very

Three speci-
One specimen,

One specimen,

Several.
Aphrodita aculeata. Sea mouse. One
specimen,
June 17, 1895. Tignisb, I’rince Ldward
Island.

Several cod stomaclis wero examined at tho
fish-packing cstablishment of Mr.
Myrick. One largo cod containedd
cunners (Tautogolabrus adspersus)
from 6 to 10 inches long; others con-
tained from 4 to 6 cunners each. One
stomach contained notlhing but a mass
of lobater oggs (about 1 pint), othors
containced considerable purple mem.
branacccus alga with a lot of some
kind of spawn amnngst it. Mr, My-
rick ence found in the stomach of a
71-pound cod 63 large herring, 3 good-
sized flounders, and 1 lobster,

July 12, 1895, cod, Station 574, latitude
0° 33’ 45" N., longitudo 69°

15’ 30" W. “Pollack Rips.”

Cancer borealis. Jonah crab. Many,

small.

Cancer irrovatus. Red crab; rock
crab. Iew.

]’cntaclu-] Jfrondosa. Sea cucumber,
Fow.

Aphrodita aculeata. Sea monse.
Tautogolabrus adspersus. Cunner.
One cuuner, about a foot long, was removed

from a 14-pound cod. Some of the
erabs had hydroids, bryozoa, und Ano-
mia ylabra attached to them.
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Summary showing the animals found in the stomachs of each of the yudoid JSieles named.

EASTPORT COLLECTION,

Specica, Cod. Iluddock.l Hake.

|
I |
i |
|

Hydroids ; .
Sertularia, 8p .ooo.vieeiiiaiiaiieeen teanes N O :
Sortularin argenten ... ..ooooiiiiiiiiaiiieiiei e X

Echinoderms:

Pontactn frONAO8A «evceereraieieiiaiaearereieeccnnaenas
Strongylocentrotus dribachiensis .
Asterias vulgaris..............o.
Cribrella sanguinolenta. ...
Solaster endeca. ...oeeent
Crossaster papposa. .
Ophiopholis aculeata ..
Qphiopholis olegans .....

Ophioglypha sarsii ......ooviiiiiaiiiiiiaiiaaas

Mollusks:
Saxicavaaretles. c.oooooiiiiiiiiiin e
Cardium islandicum.
Cardium pinnulatuin
Cardita horonlia ...
Nucula tenuis, ...
Yoldin sapotilla. .
Modiola modiolus..
Modiolaria discors.
Modjolaria nexa. ..
Anomia nculenta.
Chiton riutler. ..
Chiton albus ....
Puncturclla noachina..
Margarvita cinores ...
Margarita undulata. .
Veluting baliotoidea.
Velutina zonats ...
Natica clausea....
Lunatia islandiea .
Buccinum undatum..
Comoria noachina....
‘1Irochus occidentalls. ....

Annelids:

Lepidonotus squameatus
Hurmothod imbricata .

Nephthys, sp ...
Nerois pelagicn . .
Norels, P ccoucuennnans

‘Thelepus cincinnatus.
Brada sublwvis..... e
Bradi Gralosil vvveeereaseesceceriommessrmrannioneaieee ianeeeuon.

Orustacrang:
CAPrellt, BP..eeee cameeernnriiecietecireataceeeenns
Idotea phosphorea .. .
TAOtOATODUBLD . o veeeeeceaeniiiinieeinienaaeens eeeeenaen
Loucothot grandinlhug eeeueveiissiseetsecsesesociionsiencnnves
Unciola itrorats .. .oooeeeiiiiiiniiinenneannes .
Corapus TUbriCOTHIB arvereenrenoeccinennieane.
Lysianuesa Apinitern. ..o idiiiiiaias
Awmphithonotus ?.....
Ptotlocheirus pinguis........oo.......

Nymphon grossipos .v-eceerueeraeieciiaaaancn
Thy8anopodn, AP« <. c.ecevenniietaiameeaaanns
Eupagurus pabOoscentB ..o veeeeeaceeaernnnns
Eupagarus bernbardus ...l
Eupagurus Kroyeri...cooeeieniniiani.,
Hyagsconretatus........oooeiieaanuaaan
Cancor frrorats coveeenniieiiiiiieaaeee
Cancer borealis..... Ceseeraiiaiinaiens veeen
Pandalus annulicornis.....ooooaiiiiiiiiil .
Pycnogonum littorale.eeeeeoa... cererees P PPN b I

Ix’raihiopo IR I
Torobratuling,8p .....covevess reevereceeesiratitnaraaans

Fishes: "ok ) |

Acouthocottus, 8p c.overeeeirineiaiaaaaanas

Acanthocottus scopius granlandicus .

Murwnoides gunnelus ....c..covennna.

HP MR RAAAS K,
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Summary showing animals found in stomachs of cach of the gadoid fishos named—Cont’d.

GRAMPUS COLLECTION.

Specios.

Cod. Hmldock.[ alko.

Pollock.

Crustaceans:

Caucer borealiBossriesrieereriinecieiertonnsceasiinencs

Cancer irroratus.

Hyas coarctatus ...
Cliionacetes opilio. ..
Pandalas annulicornis.
Homarus americanus
Eupagurus kriyeri....

Eupagurus bornbardus.cee.vviieisnn..n

Mollusks:

Glyecimeris 8iliqua ..o.cveeiiienenannnnan

Natica clausa..........
Liocyma fluctuoss...
Yoldia sapotilla......
Aplrodita grenlandica. ...
Spisula golidissima or ovalis.
Spisulaovalis..............
Cylichnu albn..........
Crenolla poctinata.....
Polinices graenlandica .
Margarita cinerea ...
Cyprina islandicn. .
Anomia glabra......
Eckinoderms:
Pentacta frondosa
Kchinarachnius parma
Annelids:

Aphrodita nculeata. .....o....o.... cerenanas [ .

Trophonia, 8p............
Serpula, 8
Priapulus caudatus ? ........

Nereis, 8P ccveeeerennunanenans
OtLOr YWOTIB veuvenvreeeonsverseniesessssnrrassinsssssaes

Fishes:

Cunners and herring ..ccovveiennvennennanens




