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INTRODUCTION.,

THE investigation of the food of larval and post-larval fish from Plymouth
Sound and beyond for three years has brought out some interesting facts.
For the first two years fresh material from the tow-nets was examined
together with old material from the Young Fish Trawl (Lebour, 1918,
1919). During the present year, in addition to the tow-nettings, fresh
material from the Young Fish Trawl was also available trom July to the
end of September, and several fish from outside the Sound examined
which had not been obtainable for the last two years. We thus have
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a fair number of young Mackerel, Ling, Hake and Gurnard and several
cthers.

The fish were either examined tresh or with the addition of a little
formalin, and the food ascertained as soon as possible.

In this way fish newly hatched and post-larval stages, usually not
larger than 20 mm., but a few larger adolescent stages were examined,
special attention being given to the food fishes.

The food was investigated either by examination of specimens cleared
and mounted, or, more usually, and this year entirely, by dissecting out
the alimentary canal of the fish.

One finds that certain copepods and other Entomostraca constitute by
far the larger part of the food of nearly all the very young fish, and that
usually each species of fish selects its own favourite food to which it
keeps, indiscriminate feeding seldom or never taking place, and one can
usually assign to each fish its own particular food. The diet of the fish,
however, depends to some extent on the size of the mouth and gullet,
and in a few fish a unicellular diet is the rule up to a considerable size.

Few fish are vegetarians, and it is unusual for any but the youngest fish
to eat diatoms. An exceptional occurrence was a piece of a branched alga
inside a Wrasse, Ctenolabrus rupestris, of 39 mm. in length. Very young
Herring and Sprat and a few others often contain green remains which
probably belong to some algze, and occasionally diatoms can be recognized
in this, but even before the yolk sac is absorbed the gut may contain
larval mollusks and small erustaceans, as in the young Herring.

DIATOMS.

Diatoms very rarely occurred in any quantity, hardly ever more than
one individual or one chain of individuals in the same fish. An exception
was a young Ammodytes of 10 mm. which contained 6 Rhizosolenia
Shrubsolei, a needle-like diatom with a sharp spine at each end. Fish
hatched in the Aquarium and fed on very fine plankton also ate diatoms.
A newly hatched Plaice fed on a Nawicula-like form growing at the
bottom of a glass aquarium. Young Gobies only a few days old ate
Asterionella, Thalassiosira and Chetoceros besides Skeletonema (the com-
monest diatom in the plankton).

The following is a list of diatoms found in the young fish :—

Rhizosolenia Shrubsolei  in Ammodyles sp.

Thalassiosira gravida in Cottus bubalis, Gobius minutus.
Cheetoceros eurvisetus in Gobius minutus.
Skeletonema costatum in Gobius minutus.
Asterionella japonica in Gobius minutus.

Biddulphia regia in Cottus bubalis.
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Paralia sulcata in  Callionymus lyra, Pleuronectes
limanda, P. flesus, Scophthal-
mus norvegicus, Clupea haren-
qus, Lepadogaster bimaculatus,
Solea varieqata, Arnoglossus sp.

Lauderia borealis inside a copepod in Solea variegata.
Guinardia flaccida inside a copepod in Solea variegata.
Coscinodiscus radiatus in Cottus bubalis.

excentricus in Agonus cataphractus, Callionymus
lyra, Clupea sprattus.

. - in Gobius sp., Pleuronectes limanda,

Gadus luscus, Ammodytes tobi-

anus, Carana trachurus, Clupea

harengus, Amphiozus lanceola-

EE

tus.

5 Grant in Gadus merlangus.
Thalassiothriz nitzschioides in Clupea sprattus.
Fragillaria sp. in  Pleuronectes lvmanda.
Tabellaria sp. - in Arnoglossus sp.
Melosira sp. in Ammodytes tobianus.
Hyalodiscus stelliger in Clupea harengus.
Campylodiscus sp. in Clupea harengus.

All these are diatoms commonly found in the plankton.

PERIDINTANS.
Peridinians occasionally oceurred :—
Dinophysis sp. in  Gadus wanutus, Pleuronectes,
limanda, Solea variegata.
Prorocentrum micans in Labrus (bergylta type), Solea

variegata, Pleuronectes limanda,
Scophthalmus norvegicus, Clu-

pea harengus.
Diplopsalis lenticula in Solea variegata.
Peridinium ovatum in Secophthalmus norvegicus, Pleuro-

nectes limanda, Solea variegata.

P. cerasus in Solea varieqata.
P pallidum in Solea varieqata.
P.sp. in Labrus (bergylta type), Solea

varieqata, Pleuronectes micro-
cephalus, Gobius manutus, Clu-~
pea harengus.

Goniaulax spinifera in Clupea harengus.
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Those in the flat fishes were probably inside the copepods they had
eaten, but those in the Herring, Bib (Gadus minutus), Gobius and Labrus
certainly were taken in the free state.

FLAGELLATA.

The flagellate Phwocystis usually appears in enormous quantities in
May and June in the Sound, its gelatinous masses clogging the nets and
interfering in every way with collecting.

The young Flounder (Pleuronectes flesus) before its metamorphosis and
its transition to the bottom stage feeds largely on this, its gut sometimes
bzing full of it. Specimens up to 11 mm. kept in a small aquarium were fed
on it and devoured it eagerly. Halospheera viridis was occasionally taken
by the young Herring, Sprat, Pipe-fish (Nerophis) and Scad (Caranz).

COCCOSPHARALES.

A perfect specimen of a coccosphere (Coccosphera sp.) was found in
a Pouting (Gadus luscus) of 3 mm.

SILICOFLAGELLATA.

The silicoflagellate (Distephanus speculum) occurred in a Dab (Pleuro-
nectes limanda) of 6 mm.

FORAMINIFERA.

Foraminifera, chiefly Polystomella, are sometimes found in the fish
feeding among the Zostera, but as these were all fish of a fair size, between
30 and 60 mm., and as the foraminifera nearly always occurred singly,
they had probably been taken in accidentally. They occurred in the
following fish :— i '

Labrus bergylta, 37 mm.
Crenilabrus melops, 35 mm.
Ctenolabrus rupestris, 35-37 mm.
Mullus surmuletus, 60 mm.
Gobius manutus, 49-51 mm,

RADIOLARIA.

The radiolarian Lithomelissa occurred in a Wrasse (Labrus sp. bergylia
type) of 6 mm.
INFUSORIA.

The only recognisable Infusoria were Tintinnids :—
Tintinnmopsis beroidea in Labrus (bergylta type).

T. ventricosa i Solea variegata, Pleuronectes i
: manda, Scophthalmus norvegicus.
T. sp. in Clupea harengus.

Cittarocyclis denticulata ~ in Labrus (bergylia type).
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Here again those in the flat fish were probably from the copepods,
those in the Herring and the Wrasse having probably been taken in frec.

It is only occasionally that these unicellular organisms are seen,
although it is probable that Clupea species and Amimodytes tobianus feed
principally on these up to about 10 mm. or more. It is much more
usual to find in these forms the gut empty or with an occasional larval
mollusk, copepod or egg (copzpod *%).

OVA.

It was found this year that eggs formed a fairly large portion of the
food of some of the young fish. It was difficult to identify them, but they
appear to be the eggs of copepods. The diameter is about 1-6 mm. or
less, and this approximates to the size of the eggs of Calanus finmarchicus.
As Calanus has free eggs it is quite possible that they may form part of
the food of the little fish. Some of these eggs were recorded previously
as spores. This year they were found in the following fish :—

Gadus merlangus, Labrus (bergylta type), Labrus maxtus, Caranz
trachurus, Scomber scomber, Trachinus vipera, Gobius microps, Pleuronectes
macrocephalus, Rhombus levis, Seophthalimus norvegicus, Ammodytes
Janceolatus.

One Pleuronectes microcephalus of T mm. contained 72 of these eggs.

ANNELIDA.

A few adolescent stages of Pleuronectes platessa, Gobius pictus and
Gadus minutus contained remains of annelids which were not seen in the
very small fish.

Certainly the principal food of the young fish is small crustacea, the
Cladocera, Podon and Evadne, Balanus larvee, and, toremost in import-
ance, certain copepods, both adults and larval stages. Decapod larvea
and other crustacean larvee and also adults are taken by the larger sized
fish, but copepods are taken by many of the fish from the newly hatched
to the adolescent stages, and, in some cases, to the adult stage.

CLADOCERA.

In the Sound and outside Podon and Evadne are only available in
large quantities in the summer months. When these are in season they
aras great favourites, and nearly all the small fish will eat them, usually
in addition to the copepods on which they feed at other times. Even
the almost newly hatched fish, sometimes still with a yolk sac, can eat
Podon and Evadne. Details of the fish eating these will be found under
the separate headings.
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OSTRACODA.

Crenilabrus melops of 22 mm. contained remains of ostracods.

COPEPODA.

Copepods undoubtedly form the chiet food of larval and post-larval
fish, and each fish usually keeps to one or more species of copepod, which
may be varied as the presznece of the copepods varies. The accumulated
results show that by far the greater number of the fish eat one or more
of the four commonest species of copepod—Pseudocalanus elongatus,
Aeartia clausi, Temora longicornis and Calanus finmarchicus, and each
species of fish usually has a favourite amongst these to which it keeps
more or less strictly. Thus the favourite food of the Whiting (Gadus
merlangus) up to about 9 mm. or more is undoubtedly Pseudocalanus,
but this copepod is not so abundant in the early summer as it is at other
times, and then the Whiting will take Acartia and Calanus, hardly ever
Temora, although the last may be very common. On the other hand,
most of the species of Solea and also Pleuronectes limanda will take
Temora and hardly ever Pseudocalanus, whilst Pseudocalanus and Aeartia
are specially taken by Scophthalmus norvegicus. It is to be noted that
the Dab takes the same food as the Soles in the very young stages.

These four common copepods occur practically all the year round in
the whole area investigated with short periods of disappearance of one
or another species, but they are most abundant in spring and summer
and commonly breed during this period, when the young fish are at their
maxima. Many very small fish eat the nauplii and small copepodid
stages, as do also the older fish with small mouths and narrow gullets,
while the large-mouthed young forms will take adult copepods when
almost newly hatched.

Amongst the other copepods eaten are Paracalanus parvus, Euterpina
acutifrons, Metridia lucens and Oithona similis, also a few rarer forms,
but none of these is eaten so often as the four common species mentioned
above. Harpacticids are fairly often eaten by the adolescent stages
feeding among the Zostera.

CIRRIPEDIA.

Balanus nauplii occur in numbers in winter and early spring and again
i July and August. At these times they are eaten a great deal by
most of the young fish, particularly those newly hatched. Cypris stages
are occasionally taken.

SCHIZOPODA.

Young Scomber, Labrus miztus, Trigla gurnardus and Rhombus mazimus
contained euphausiid larve. Adolescent stages of Trachinus vipera,
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Arnoglossus laterna and Gadus minutus contained mysid remains, but
except in these adolescent stages schizopods do not form a large part of
the food.

CUMACEA.

The only Cumaceids seen were in adolescent stages of Pleuronectes
limanda and P. platessa.

ISOPODA.

A few adolescent stages contaned isopods. A Crenilabrus of 33 mm
contained isopod remains, and an Onos mustela contained a G'nathia.
Several small fish in captivity ate young isopods.

AMPHIPODA.

Amphipods are eaten by few of the very young fish, but trequently
by the adolescent stages. A Callionymus of 13 mm. had eaten a young
Apherusa and a young Rhombus maximus of 13 mm: had also eaten an
Apherusa. The following adolescent stages contained remains of Amphi-
pods :  Crenilabrus melops, Centrolabrus rupestris, Trachinus wvipera,
Gobius  pictus, Callionymus lyra, Pleuronectes limanda, Pleuronectes
platessa, Arnoglossus laterna, Gadus pollachius. A Whiting of 24 mm.

ontained a Hyperia and small Whiting, Pollack and Gobies in captivity
would take young amphipods.

DECAPODA.

Decapods seldom occurred except in the adolescent stages. A Whiting
(Gadus merlangus) contained a zoéa of Carcinas meenas, a Trigla gurnardus
of 13.5 mm. contained a crab zo8a and one of 8 mm. contained remains
of decapod larvee. A Cyclopterus lumpus of 15 mm. contained a Eupa-
gurus larva. Adolescent stages contained the following :(—

Pandalus sp. in Gobius minutus, Callionymus lyra,
Arnoglossus laterna, Gadus minutus,
Onos sp., Gasterosteus spinachia.

Crangon sp. in Pleuronectes  limanda,  Arnoglossus
laterna, Gasterosteus spinachia.

Gebia larva in Pleuronectes limanda.

Hippolyte sp. in Gadus pollachius, Gadus merlangus.

Eupagurus larva in Gadus minutus.

Porcellana larva in Caranz trachurus, Clupea spratius.

Brachyura zoée in Pleuronectes limanda, Gadus merlan-

qus, Gadus pollachius.
Brachyura megolopse in Callionymus lyra, Pleuronectes limanda,
Gadus pollachius, Onos sp.



268 M. V. LEBOUR.

Decapod remains in Labrus miztus, Ctenolabrus rupestris,
- Mullus surmulatus, Trachinus vipera,
Gobius minutus, Gobius pictus, Cal-
lionymus lyra, Gadus merlangus, Gadus
pollachius.

In captivity many of the larger young fish ate decapods, thus Cyclop-
terus lumpus, 20-25 mm. ate Leander larve, Crangon and Gebia larve ;
Solea vulgaris at 30 mm. ate larvae ot Crangon, Gebia and Hippolyte and
also Porcellana larva ; Solea lascaris at about 20 mm. ate the smaller
decapod larvee, and Gadus merlangus, 22 mm., ate larval Gebia and an
occasional erab zoga or megalopa, crab megalopa also being eaten by a
Pollack of 26 mm.

Thus as the fish grow decapod larvze and other crustacea are eaten,
but even the larg fisher, 20-30 mm., often seem to prefer copepods.

MOLLUSCA.

Besides crustacea, larval mollusks are almost the only recognisable
metazoa eaten by the young fish. These occur occasionally in many
species along with crustacea. Young Herring, Brill and Turbot often eat
them, and the young Gar-fish Belone (Rhamphistoma) belone even up to
36 mm., after the elongation of the lower jaw, seems to eat them habitu-
ally. During this year the tow-nets contained enormous numbers of
larval mollusks, chiefly gastropods and numerous pteropods of the
genus Limacina. These latter seem to be very seldom eaten by the fish,
and were nearly always refused when given to the young fish in captivity.
The larval gastropods were eaten fairly often when they were so
numerous. The following small fish from 3-5 to 11 mm. had eaten them :
Labrus (bergylta type), Cottus bubalis, Agonus cataphractus, Gobius
microps, Liparis montagui, Lepadogaster candolli, Gadus merlangus,
Onos sp., Clupea harengus. Adolescent stages of the following from 27
to 120 mm. had eaten many: Callionymus lyra, Caranz trachurus,
Gobius Ruthensparri, Pleuronectes limanda, Gadus pollachius, and Am-
modytes tobianus.

Certain of the post-larvee eat other young fish. Thus the Mackerel
at 9 mm. may contain fish remains. One of 13-5 mm. had eaten a Blenny
of T mm. After 10 mm. fish remains are fairly common in the young
Mackerel. The Whiting also eats fish at an early age, and at 22 mm.
it has been seen to eat another Whiting of 10 mm., while later they
habitually eat fish. The Pollack (Gadus pollachius) and the Bib (Gadus
minutus) in the adolescent stage, 75-115 mm., eat fish which forms the
chizf food of the Pollack at this size, the Bib more often eating decapods.
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Adolescent Brill from about 25 mm. also habitually eat fish, and a Dab
(Pleuronectes limanda) of 60 mm. contained a young fish of 25 mm.
(Ammodytes). A Turbot (Rhombus maximus) of 98 mm. had eaten a
Callionymus.

Of the many young fish examined which are of no importance as
human food, Callionymus, Trachinus and Gobius ave of special abundance,
and all these eat the various species of Entomostraca. As much of their
food is the same as that taken by most of the young food fishes, it must
necessarily follow that they are competitors with these for food, and this
may be the cause of the dearth of young food fishes in many parts.

When large numbers of young fish were examined from both shallow
and deep waters, from within the Breakwater and from the region bounded
by the 30-fathom line, it was found that the diet of each species varied
very little ; thus the Whiting, wherever it was caught, took Pseudo-
calanus (most often), Acartia and Calanus, but very seldom Temora.
Labrus (bergylta type) always preferred Temora, usually the nauplius.
The diet of any species of fish was found to be practically the same,
whether it was feeding in the Sound or outside.

The large number of empty guts in some of the young fish, especially
the clupeoids, is striking. Green food remains are often found in the
very young sprat, but the Herring and Pilchard are more often empty.

A list of the fish from the tow-nets is given at the end of this paper.
Those from the Young Fish Trawl and i-inch net are recorded in Mr.
Clark’s paper in the same number of this Journal (pp. 163-164). The num-
bers of the hauls given here refer to those recorded by him, where all data
can be found. For convenience, the following letters are used to designate
the various nets used :—

A Young Tish Trawl.

B I-inch Cotton Trawl.

€ Shrimp Trawl.

D Tow-net, Cheese-cloth (84 cm.).

L Tow-net, Mosquito Netting (74 cm.).
T Muslin Net (84 em.).

For the various points inside the Sound the plan of the Sound may
be referred to. (Lebour, 1917, p. 459.)

The common names ot the fish given here are those used by the fisher-
men in these parts, and do not necessarily correspond with local names
in any other area.

Tow-nettings taken regularly from the Sound and outside on the
same dates as the hauls, and examined by Miss Webb and partly by
the writer, show, much as they did last year, that the four commonest
copepods are Temora, Pseudocalanus, Calanus and Acartio, and that:
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these are the commonest food of most of the young fish. In August
and September large numbers of larval mollusks and the pteropod
Limaecina were present. The latter seems hardly ever to be eaten by
the fish, but the larval mollusks, especially the gastropods, were taken
by several (see above). Except for these it seems that the copepods and
cladocera (when these latter are present) and Balanus larve, with larval
decapods in the older forms are really the only inhabitants of the
plankton that need be taken into account (the few exceptions of the
unicellular organisms are given above). Therefore the plankton from
the medium and coarse nets is of the most importance with regard to
the young fish food.

JANUARY.

With the exception of one Cottus bubalis containing a larval bivalve
and a Balanus nauplius, the only young fish caught in the tow-nets were
Herrings. A large proportion of these were empty, but those that had
anything inside had eaten chiefly larval gastropods and Pseudocalanus ;
a few Coryceus and Oithona also being taken, Tintinnopsis, Coscinodiscus
and larval bivalves. All these except Coryceus are recorded from the
plankton during the month. Coryeeus is usually present at this time,
Pseudocalanus being very common.

FEBRUARY.

Herring were not so numerous ; Sprat and Ammodytes tobianus were
common ; Coftus bubalis, Gobius sp. (probably minutus), Agonus cata-
phractus, Gadus luscus, Cyclogaster montagur and Anguilla vulgaris, the
latter with no food. The Herring were eating Pseudocalanus, Para-
calanus, Acartia, Balanus nauplii, eggs (copepod ?) and larval gastropods.
The Sprat and Ammodytes contained green food remains, one diatom
(Melosira) being seen in an Ammodytes. Cottus bubalis and Cyclogaster
had eaten larval gastropods, Agonus had eaten Balanus nauplii, Temora
longicornis a larval bivalve and an harpacticid. Gadus luscus had no food,
and Gobius green food remains.

The Balanus nauplii were common in the plankton, having begun in
January. Temora nauplii and other copepod nauplii were common.
Pseudocalanus and Acartia were common. Paracalanus was the only
copepod among the food seen which is not recorded in the plankton,
and this was present early in March. Calanus was commonly present
this month, but was not seen inside any fish.

MARCH.

In March the Herring had disappeared. The young Sprat were very
abundant, but those examined contained no tood except one with a
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Pseudocalanus inside it.  Awmnodytes tobianus, Agonus cataphractus,
Pholis gunmellus, Callionymus lyra, Cottus bubalis, Gadus luscus and
Gobius sp. present, but few individuals and none containing any food
except a Cottus bubalis containing a Balanus nauplius.

A large number ot Sprat eggs were in the tow-nets, and these tow-nets -
were full of lile, Pseudocalanus and Balanus vauplii b2ing common, so
there is nothing there to account for the dearth ot food in the little fish.

APRIL.

In April the Sprat were dwindling in numbers, disappearing in the
middle of the month and containing no food. Gadus merlangus was fairly
common and eating almost entirely Pseudocalanus, Gadus luscus also
eating Pseudocalanus. Coltus bubalis eating Pseudocalanus and Temora,
Callionymus lyra also eating Pseudocalanus, and Temora nauplii. Ammo-
dytes tobianus with crustacea remains, Solea variegata and Solea vulgaris
with no food, Pleuronectes limanda with a Temora nauplius.

In the tow-nets Pseudocalanus and Temora were the commonest cope-
pods, although Calanus was present and Acartic common. Balanus
nauplii were dwindling, Podon begins and Phaocystis was present at the
¢nd of the month.

MAY.

In May there were a few Sprat present with no food. Gadus merlangus
was the commonest fish, feeding chiefly on Pseudocalanus, but also on
Calanus, Acartia and an occasional Temora and Balanus nauplius.
Gadus minutus containing Pseudocalanus and Temora, Gadus pollachius
containing Calanus, Acartia and Podon. Callionymus lyra with Temora,
Pseudocalanus and Temora nauplii, Zeugopterus punctatus with Temora
nauplii, Pleuronectes flesus eating Phewocystis, Pleuronectes limanda with
Temora nauplii, Onos sp. with Temora and copeped nauplii, Labrus
(bergylta type) with copepod remains and eggs, Roccus labraz with
copepod remains.

Phaocystis abounded this month, the only fish feeding on it being
the Flounder (Pleuronectes flesus). Temora was very common, also
Acartia. Pseudocalanus not quite so abundant, Calanus common. The
fish were eating a great deal of Temora, and the Whiting was taking
Calanus and Temora as well as Pseudocalanus, and also Podon. From
January the decapod larvee had been steadily inereasing.

JUNE.
In June Gadus merlangus was still common and still eating Pseudo-

calanus but also Acartia and Calanus and an occasional Temore and a
zoda of Carcinus manas. A few Sprat with no food, Pleuronectes limand..

NEW SERIES,—VOL, XII. No0. 2, JuULY, 1920, 5
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with no food, Solea vulgaris alive, Callionymus lyra with Pseudocalanus,
Paracalanus and Calanus. Onos sp. with no food, Labrus (bergylta type)
with copepod nauplii, Roccus labraz with no food, Gobius minutus with
no food, Blennius sp. with no food.

Pseudocalanus was not at all common in the tow-nets this month,
but Calanus abundant and also Acartia. Temora fairly common, Podon
and various decapod larvee abundant.

JULY.

In July the fish from the tow-nets were taken chiefly from outside,
some as far as the Hddystone Grounds, but the food still consisted
chiefly of Calanus, Temora and Pseudocalanus. Most of the fish, however,
came from the Young Fish Trawl.

It was found throughout this investigation that fish of the same
species eat much the same food from any locality, and the common cope-
pods in the Sound are also common throughout the area investigated.

Among the fish caught were numerous Gobius spp. consisting of 6.
elongatus and Jeffreysii, and Crystallogobius from the deeper waters,
(. minutus, pictus, paganellus, niger, microps and Ruthensparri with occa-
sional Aphya from the more inshore waters. All these eat various small
copepods of the commonest kinds, chiefly Pseudocalanus and Acartia,
as does also Callionymus lyra (chiefly Pseudocalanus and Temora). The
few Sprat contained no food, Pilchard chiefly were empty, but a few con-
tained eggs (copepod ?), Pseudocalanus, Oithona, Aeartic and copepod
nauplii (Calanus and others). Labrus (bergylta type), L. miztus and
Ctenolabrus rupestris all ate Temora, chiefly the nauplii, other copepod
nauplii (including Calanus) and Podon, the Labrus species also eating
Pseudocalanus, eggs (copepod ?), Paracalanus, Acartia and harpacticids,
Labrus (bergylta type) also eating larval gastropods and bivalves and
Balanus nauplii, but by far the commonest of Labrus (bergylta type) was
Temora nauplii. One Labrus miztus had eaten an euphausiid larva.
Gadus merlangus had eaten Pseudocalanus again to a large extent, also
Acartia, Calanus and Temora occasionally, an Oithona, 2 zoéx of Carcinus
menus and a few eggs (copepod ?). Adolescent stages from Cawsand
contained Calanus, Temora and Podon. Gadus luscus contained copepod
remains ; adolescent stages of G. pollachius contained chiefly Calanus
and Temora. Lepadogaster had eaten Temora (young copepodid stages
and nauplii), other copepod and Balanus nauplii, larval bivalves and
harpacticids. Scomber chiefly with copepod nauplii (especially Temora
and Calanus), Podon, Evadne, euphausiid larva and eggs (copepod ?).
Molva molva with Calanus, Pseudocalanus, Paracalanus and Podon.
Merlucvus merluccius with  Pseudocalanus, Trachinus vipera chiefly
Temora, especially the nauplii and young copepodid stages, Podon, eggs.
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{copepod ?) and Pseudocalanus.  Trigla qurnardus chiefly with Pseudo-
calanus and Paracalanus, an occasional Temora, Calanus, Podon and
copepod nauplii. Decapod larve including a crab zoéa occurred twice
in Trigla and remains of fish once. Blennius sp. contained copepod
remains, Podon and copepod eggs. Rhombus mazimus with Podon, and
Calanus nauplii, Rhombus leevis with young Temora and nauplii and other
copepod nauplii. Pleuronectes limanda with Temora and Pseudocalanus,
adolescent stages from the Cattewater with chiefly Calanus, also har-
pacticids, Acartia, larval decapods including Gebia and crab zoge and
once the remains of a fish. One Pleuronectes flesus from the Cattewatcr,
30 mm., contained crustacea remains. Pleuronectes microcephalus con-
tained Temora nauplii, Arnoglossus sp. no food, Scophthalmus norvegicus
chiefly Aeartia, a fair number of Pseudocalanus, Oithona, copepod
nauplii (chiefly Temora and Calanus) an occasional Paracalanus and
Metridia. — Anunodytes laceolatus contained Acartia, Pseudocalanus,
Paraecalanus and eggs (copepod ?).

In the tow-nets Pseudocalanus was abundant at times, but sometimes
not present at all. Calanus was common throughout the month, Temora
and Aeartia also common, Paracalanus not uncommon, Podon very
common, Evadne common at times; Balanus nauplii reappeared this
month. Decapod larva abounded but were only rarely taken by the fish.
Mollusk larvee fairly common.

AUGUST.

In August nearly all the fish were from the Young Fish Trawl. The
few Sprat present contained no food, Pilchard chiefly no food but a few
copepod nauplii and eggs. Young Labrus (bergylta type) were much less
abundant and still containing Temora, Pseudocalanus and Podon. Adoles-
cent stages from Cawsand containing harpacticids, and adolescent L.
maatus containing remains ot decapods and harpacticids. Adolescent
Crenilabrus melops contained young amphipods and harpacticids. Cleno-
labrus rupestris contained young Temora, Temora nauplii and other
copepod nauplii, whilst the adolescent stages contained remains of
decapods, amphipods and harpacticids. All these adolescent labrids
came from Cawsand Bay, where they were feeding on the commonest
crustacean food. Caranz trachurus were eating chiefly Temora nauplii,
Pseudocalanus and Podon with a few Paracalanus, Centropages, Coryceus,
Halospheera and Coscinodiscus. Scomber chiefly with copepod nauplii,
especially Calanus and Temora, and a good many Podon, eggs (copepod ?)
were also present and some fish remains. Trachinus vipera chiefly with
Temora, but also with Pseudocalanus, Podon and Evadne. Adolescent
stages trom Cawsand with mysids, Crangon and amphipods which
abound in the water where they feed. T'rigla gurnardus chiefly with
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Pseudocalanus, also Calanus nauphi, Paracalanus, euphausiid larve and
a crab zcéa. The young gobies and Callionymus with various copepods,
adolescent stages of Gobius minutus with harpacticids and larval deca-
pods, of G. pictus with amphipods decapod larvee and annelids, of G.
Ruthensparr: with many larval gastropods and bivalves, Pseudocalanus
and decapod larvee, of Crystallogobius with Temora and other copepods.
Adolescent stages of Callionymus with small Pecten operculaiis, Monta-
cuta (?), Nucula, Lacuna and Modiolaria, also amphipods, harpacticids
and decapod larvee including crab megalopz. Lepadogaster Candolli
with Pseudocalanus, Podon, Evadne and copepod nauplii (Temora and
others) ; L. bimaculatus, which occurs in the deeper water, almost
entirely with Temora, Rhombus mazimus with euphausiid larvee, R. with
eggs (copepod ?). Pleuronectes limanda, adolescent, with harpacticids.
Arnoglossus—no food except two which contained Pseudocalanus.
Scophthalmus norvegicus with chiefly Acartia, also Pseudocalanus, Calanus,
Paracalanus, Podon, the nauplius of Temora, and eggs (copepod ?).
Gadus merlangus with chiefly Calanus, also Pseudocalanus and Aecartia,
whilst one adolescent stage contained Calanus. Adolescent stages of
Gadus pollachius from Cawsand chiefly with fish remains amongst which
were Gobius Ruthensparri, which occur there in great numbers, and
Labrus sp., also decapods. Adolescent stages of Gadus minutus from
Cawsand chiefly with decapod remains (Pandalus, Leander, Crangon,
Eupagurus) and copepod remains (Calanus, Temora and others), also
Podon. Merlucius merluccius with Calanus only. Ammodytes lanceolatus
with Paracalanus, Pseudocalanus and, once, a Temora. Spinachia vulgaris
from Cawsand with Pandalus, Crangon and other decapod remains.

The tow-nets contained an enormous number of larval mollusks and
the pteropod Limacina. The latter was not eaten so far as was observed,
but Gobius Ruthensparri had eaten a large quantity of larval gastropods,
and Callionymus had eaten many of the fully formed mollusks. Calanus
and Temora were abundant, Acartia very common, Pseudocalanus and
Calanus not so common, Anoeimalocera Pattersoni occurred fairly often
and was eaten by Gadus minuius. Podon was still present in numbers
and was eaten by several fish. Larval decapods abounded and formed
the food of several of the adolescent fish, the smaller fish still keeping
almost entirely to the copepods and Podon.

SEPTEMBER.

In September many of the fish were caught in midnight hauls, Sept.
8th and 9th ; a good many also were adolescent stages from Cawsand.
None of the Pilchards examined contained any food. One adolescent
Labrus bergylia contained harpacticids ; adolescent Crenilabrus melops
contained amphipods and harpacticids, and adolescent Ctenolabrus
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rupestris contained amphipods, decapods and copepods. Mullus surmu-
letus with amphipod and harpacticid remains. Caranz trachurus with
Centropages typicus, Calanus, Acartia, Pseudocalanus, Temora, Coryceus,
Oithona, Podon and eggs (copepod ?), whilst the adolescent stages con-
tained chiefly larval gastropods. Adolescent Trachinus vipera with
CUrangon, mysids and amphipods. A Trigle gurnardus from a midnight
haul, 22 mm., and a Trigla sp., 15 mm., both contained Calanus. The
Gobius species and Crystallogobius contained various copepods, but these
and Callionymus were not specially examined. Rhombus mazimus con-
tained larval gastropods, Pseudocalanus and a Calanus, one adolescent
specimen containing a Callionymus. Adolescent stages of Pleuronectes
limanda with amphipods, cumaceids, larval gastropods and bivalves
and harpacticids. Pleuronectes microcephalus, midnight haul, with no
food. Adolescent stages of Pleuronectes platessa with remains of amphi-
pods, annelids, cumaceids and a Solen. Arnoglossus laterna, adolescent
stages, with remains of amphipods, mysids, Crangon vulgaris and trispino-
sus, Leander, Pandalus, Calanus, Centropages and harpacticids. Smaller
specimens of Arnoglossus with no food. Adolescent stages of Gadus
merlangus with. Temora, Calanus and remains of decapod larve, of Gadus
luscus with Acartia, Labidocera Wollastoni and the larva of Eupagurus,
of Gadus minutus with Calanus, Temora, Candacia, Pseudocalanus,
Labidocera, decapod larvee including Leander, Crangon, Eupagurus larva
and mysids. Raniceps raninus with Calanus. Adolescent Ammodytes
tobianus from Whitsand Bay with larval gastropods, larval decapods,
Centropages, Acartia, Oithona and other copepods. Post-larval Ammeo-
dytes lanceolatus with Pseudocalanus.

The tow-nets again contained large quantities of larval gastropods and
bivalves, and also Limacina. The larval gastropods were eaten in num-
bers by the adolescent Caranz trachurus and Pleuronectes limanda, also

. by young Rhombus maximus. Acartia and Calanus were the commonest
copepods eaten by many of the fish, Temora fairly common, Pseudo-
calanus usually present but not very abundant, Centropages typicus fairly
common, eaten by Caranz trachurus and adolescent drnoglossus laterna ;
Oithona simalis, Candacia armata and Podon occurred sparingly, Oithona
and Podon eaten by Caranx, Candacia eaten by Gadus minutus.

The young fish were not collected atter September.

CLUPEIDAZA.
CLUPEA SPRATTUS L. SpraT.

One hundred and twenty-two specimens, 2-22 mm. in length, were
examined from the tow-nets February to June. Towards the end of
March the newly hatched Sprats brought in from the tow-nets were too
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numerous to count, and a large number of eggs ot the same species were
also brought in. The first young were seen on February 4th, 2 mm. in
length, but these contained no food. Out of 122 specimens 116, ranging
from 2 to 22 mm., contained no food ; 3 contained green food remains ;
1 of 15 mm. contained 18 Pseudocalanus ; 1 of 22 mm., May 16th, con-
tained 2 Pseudocalanus; 1 of 20 mm., May 13th, contained an harpac-
ticid and an egg (copepod ?).
Other records are the following :—

No. of  Length

Net. Haul. Individuals. in mm. Food.
A 1 2 16-18 No food.
6 4 19-23 2
C Cawsand, July 2 1 bb Porcellana  larva and cope-

pod remains.

Previous records show many of the very young with green food remains
inside, many empty, a few with unicellular organisms and a few with
copepods. One of 8 mm. in July contained two Temora nauplii, while
larger specimens, 27 and 32 mm., contained Pseudocalanus, Balanus
cypris larve and larval gastropods. It is evident that the Sprat at an
early age eats small copepods in the nauplius stage and adult copepods
only a little later.

CLUPEA PILCHARDUS WaLB. PILCHARD.

Two hundred and seventy-one Pilchards were examined, chiefly from
the Young Fish Trawl, but very few contained any food.
No. of Length
Net. Haul. Individuals. in mm, Food.
A 2 3 15-18 Eggs (copepod ?).
1 18 Copepod remains.
64 12-25 No food.

2 15-19  Pseudocalanus.
Pt ! Remains of copepod nauplius.
1 20 Remains of small crustacea,
probably copepods.
8 13-19 No food. -
1 | Calanus nauplius.
2 14-19 No food.
13 1 14 Young Acartia.
1 14 Oithona simalis.
18 13-24 No food.
31 2 12-19 Copepod nauplii.
6 11-14 No food.
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No. of - Length.

Net. Haul, Individuals. in mm. Food.
38 27 10-23 No food.
39 11 9-15 i
40 3 10-21 X
42 0 =qh0g T
43 4 13-226 ,,
44 14 11-18 s
45 10 10-20 »
46 23 924 %

1 a0 Copepod nauplius three eggs
(copepod ?).
1 22 Egg (copepod ?).

47 21 12-22 No food.
48 2 14-15 55
56 3 16-22 5

D Cawsand Bay, Aug.20 3 20-23 %

D Rame Head, NN.W., 13 19-22 ;

Mewstone, E.N.E.,
Aug. 21

F 8 721 :

B 7 2 20 3

Coarse Tow-net, Eddy- 3 15-21

stone-Looe, July 14
Coarse Tow-net outside 2 19-20 5
Breakwater, July 22
Coarse Tow-net on Young 2 18-22 ;

Fish Trawl, July 21
Coarge Tow-net, Polperro— 1 18 s
Looe Is., July 25

Thus out of 271 specimens ranging from 9 to 25 mm. only 13 con-
tained any food. In 3 cases the food consisted of 1 egg each (probably
copepod) ; in 3 cases definite copepods, Pseudocalanus, Acartia and
Oithona ; in 4 cases copepod nauplii; in 1 case copepod remains not
identifiable ; and in 1 case crustacea remains, probably copepod.

Previous records show 1 out of 13 to have food inside, and that a
copepod. Thus in every case when food occurred it consisted of copepods
in some form (taking the eggs to belong to a copepod).

CLUPEA HARENGUS L. HEerrixe.

One thousand and thirty-two young Herring, 8-15 mm. in length, were
examined from the tow-nets from inside and outside the Breakwater in
January and February ; 725 of these contained no food.
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Out of 198, Jan. 13th, 10 (8-11 mm.) contained larval gastropods, 6
also contained larval bivalves, 2 also copepod nauplii; 3 also young
copepods, and 2 also Tintinnopsis sp.; 6 contained Pseudocalanus, 3.
contained larval bivalves, 2 contained young Coryceus, 1 a Balanus
nauplius, 1 a copepod nauplius and 1 a Coscinodiscus sp.

Out of 358, Jan. 17th, 36 (7-12 mm.) contained larval gastropods and.
1 also contained a Pseudocalanus ; 5 contained only Pseudocalanus, 1 a
young Coryceus, 2 a larval bivalve and 1 an harpacticid.

Out of 25, Jan. 2Ist, (9-16 mm.), 4 contained larval gastropods,
1 also a Pseudocalanus and 2 (10-5-16 mm.) contained only Pseudo-
calanus.

Out of 20, Jan. 24th (9-11 mm.), 1 contained a larval gastropod, 1
(10 mm.) an Oithona simalis, 1 (9 mm.) a Pseudocalanus, and 4 copepod
nauplii, and 1 (11 mm.) a Pseudocalanus only. .

Out of 11, Jan. 27th, 1 (11 mm.) contained copepod remains.

Out of 5, Jan. 29th, 1 (10 mm.) contained a Pseudocalanus.

Out of 5, Jan. 31st, 2 (10-11 mm.) contained Pseudocalanus.

Out of 16, Feb. 4th, 2 (11 mm.) contained Pseudocalanus.

Out of 6, Feb. 6th, 1 (12 mm.) contained a larval gastropod and 1
(12 mm.) a Paracalanus and an Acartia.

Out of 10, Feb. Tth, 1 (8:5 mm.) contained a Balanus nauplius.

Out of 11, Feb 12th, 4 (11-13 mm.) contained Pseudocalanus and 1
contained copepod remains.

Out of 3, Feb. 18th, 1 (11 mm.) contained a Balanus nauplius.

Out of 7, Feb. 20th, 1 contained an egg (copepod). None of the others
contained food.

Larval gastropods occur most frequently as food of the young Herring,
being present in 176 altogether from-8-12 mm. Larval bivalves occur
in 10 (7-11 mm.), Pseudocalanus occurs in 29 (8:5-16 mm.), Coryceus in
2 (9-10-5 mm.), Paracalanus in 1. Young copepods oceur in 4, copepod
nauplii in 2, Tintinnopsis sp. in 3, Coseinodiscus sp. in 1, Balanus nauplii
in 1. Therefore larval gastropods are much the commonest, small cope-
pods coming next. The yolk sac was still present in many of the speci-
mens up to 9 mm., but, as before, it was found that food may be taken
at 7 mm., even when the yolk sac is present.

Previous records agree in the large number without any food inside,
green food remains sometimes being found in the very smallest, with
oceasional diatoms, afterwards larval gastropods and bivalves, copepod
nauplii and small adult copepods, Balanus nauplii also being taken fairly
frequently. In 1917 some of the young Herring contained sand grains,
and some contained various unicellular organisms, diatoms, Peridinians
and, probably, Halosphera. As noticed before, our own records agree
with those of H. A. Mycr (1880) with artificially reared Herring, which
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first contained greenish matter; later on larval mollusks, copepods and
nauplii, the copepod diet i increasing as the fish grew.
Thus all the three common Clupeoids, Herring, Sprat and Pilchard,

~feed on small copepods when they reach a certain size, the Herring

specially liking larval mollusks when very small.

ANGUILLIDA&.
ANGUILLA VULGARIS L. Egr.

One specimen in a tow-net from the region of the Panther, Feb. 4th,

.76 mm. long, contained no food.

GADIDZA.
GADUS MERLANGUS L. WarTInG.

One hundred and eighty-nine Whiting were examined from the tow-
nets, from inside and outside the Breakwater, April 3rd to July Ist,
3-17 mm. long. Sixty-six contained no food, 49 contained Pseudocalanus,
- 13 contained indistinguishable copepod remains, 15 contained copepod
lld.llplll 2 contained green food remains, 2 contained eggs (copepod ?),
2 contained larval mollusks, 4 contained Temora (all young except 1)
and 1 a Temora nauplius. Nine contained Acartia, 1 contained Para-
calanus, 1 an harpacticid, 1 a Centropages typicus, 1 a Balanus nauplius
and.1 a zoéa of Carcinas mamas (in the mouth). Sixteen contained Ca lanus,
but all but one of these were in the mouth, having probably been taken

_ affer capture. The largest (17 mm.) contained Pseudocalanus. The

«Trematode Derogenes wvaricus occurred in 3, and Pharyngora bacillaris
in L.

The following records are from tho other nets :—

No. of Length

Net. Haul. Individuals. in mm. Food.
A 1 1 6 2 Temora naupli.
1 8 2 Pseudocalanus, 2 Carcinus
wieenas zodze (in mouth).
1 9 No food.
2 1 12 3. Pseudocalanus, 2 eggs (cope-
pod ?).
1 17 2 Calanus.
4 6 8-14  Pseudocalanus.
2 89  Pseudocalonus and copepod
nauplii.
il 7 Pseudocalanus and  Calanus

nauplii.
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11

12

13
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No. of
Individuals,

1
1

— [ G St

e ol o o o e 1D

Lol I o o= bD e O [

[ S

Length,
in mm. Food.

14 Pseudocalanus and Calanus.
17 Pseudocalanus and eggs (cope-

pod ).
7 Remains of copepod nauplii.
8 Copepod remains.
11 No food.

11 Pseudocalanus.

12-5 2 Podon, 2 Oithona, 8 eggs
(copepod).

11 3 Podon, 3 Acartia, 1 Pseudo-
calanus.

11 Copepod remains.

6:5-9  Pseudocalanus.

7 2 Temora nauplii.
9 No food.
7 Copepeod remains.

85 1 Acartia.

10 1 Calanus.

10 1 Podon, 3 Acartia, remains of
young copepods.

10 ca  Pseudocalanus.

il 2 Pseudocalanus, 3 Calanus
nauplii.

6-7-5 No food.

7-7-5  Pseudocalanus.

9 2 Acartia, 1 egg (copepod ?).

10 Copepod remains.

105 Temora nauplii.

11 Calanus (in mouth).

5:5-7 No food.

9 4 Pseudocalanus.

5 2 Pseudocalanus, 1 Calanus
nauplius.

10-56 3 Paracalanus.

6 Remains of copepod nauplii.

9 Remains of young Temora.

7 2 young Temora, 2 Temora
nauplii.

75 Copepod remains.

7 No food.

6 2 Paracalanus.

9 3 Pseudocalanus.
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; No. of Length.
Net, Hanul. Individuals, in mm.

1 9

10
11
13
13

e e

19

-

6
7
1 8

28

=

1 9

9
29
32

33
34
35

ol e G T = S T S
co

‘Coarse Tow-net, Rame
Head N.E., Mewstone
E. 38, July 21

E Rame Head N.N.W. 1 36

Mewstone E.N.E.
bottom, Aug. 21

B 20 1= 65
21 7500
24 1 82
27 2 67
31 3 7880
‘C Cawsand, July 2 4 38
1y 48
1 48
Iy 500

Food.

Copepod remains.

1 young Temora, 1 Paracalanus

2 Adcartia, 1 Temora.

2 Temora, 2 Paracalanus.

1 Pseudocalanus, 2 Acartia, 1
Oithona.

1 Acartia.

No food.

3 Temora, nauplii, 1 Acartia, 1
young Pseudocalonus.

3 Pseudocalanus, 1 young
Acartia.

5 Pseudocalanis.

Egg (copepod ?).

No food.

Calanus.

1 Pseudocalanus.

No food.

3 Acartia.

Copepod remains.

b Pseudocalanus, 1 Calanus.

9 Calanus.

Copepods, chiefly Temora.

No food.

Remains of mysids.

Calanus and remains of deca-
pod larvee,

No food.

Copepod and Podon remains.

Remains of Hippolyte (cf.
varians), Temora, Calanus,
harpacticids.

Podon, Calanus.

Calanus, Temora, Hippolyte.

One from the Young Fish Trawl, July 7th, 12 mm., contained the

Trematode Derogenes varicus.
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It is thus seen that, as before, the favourite food is copepods, and the
copepod most frequently eaten is Pseudocalanus. As before noticed,
Calanus is taken fairly often by those of 9 mm. and upwards, and it is
often seized after capture, being in the mouth when examined. It is
usually towards the middle of May and after that Calanus is taken, a
fact coinciding with the usual rarity of Pseudocalanus at those times.
Experimental feeding has shown that the Whiting prefers Pseudocalanus
and Acartia, which are taken before Calanus, Calanus in its turn being
preferred to Temora. Larger specimens, 22-T5 mm., have been shown to.
eat fish.

GADUS LUSCUS L. PouTtiNe.

Fourteen specimens from the tow-nets, from inside and outside the
Breakwater were examined, February-May, 2-5-10 mm. Only 2 con-
tained any foed (6-5-7 mm.), both containing Pseudocalanus. One of
23 mm. caught in a hand net outside Chelson Meadow in the Laira,
May 15th, contained remains of crustacea.

The following records are from the other nets :—

No. of Length

Net, Haul. Individuals. in mm. Food.
A 11 1 8 Copepod remains.
73 il 14 » T
1 14 2 Pseudocalanus.
81 3 11-13  No food.
Lty 2 copepods (Calanus ?).
B 31 2 4043 Copepod remains.
1 33 Many Acartia.
1 37 1 Eupagurus larva, 1 Labi-
docera Wollastons.
C Cawsand, July 7 i 43 Many Podon, harpacticids,
Temora, Calanus.
1 53 Harpacticids, Calanus,
Temora.

Previous records show green food remains, unicellular organisms and
copepod nauplii in the smallest specimens. At 4 mm. Pseudocalanus is
taken, this again being the favourite food, other copepods eaten being
Calanus, Acartia and Candacia.

GADUS POLLACHIUS L. PoLrack.

One specimen from the coarse tow-net, near the Breakwater, May 20th,
13 mm., contained 1 young Calanus, 2 Acartia and 1 Podon.
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. The remainder examined were adolescent stages.

No.of Length

Net. Haul. Individuals. in mm.
B 4 1 60
b 2

2 97

1 76

1 95

24 75115

1 91

2 105-109
C Cattewater, June 20 1 44

1 45

1 45

1 45

1 45

1 45

1 50
Cawsand, July 2 1 44

1 45

1 45

1 45

1 45

it 45

Food.
53 larval gastropods, indis-
tinguishable food remains.

113-114 No food.

Remains of fish and decapods.

1 Hippolyte.

Decapod remains.

Fish remains.

Remains of Labrus.

Gobius Ruthensparri.

Leander larva, Calanus.

Calanus. Temora, Oithona.

Temora, harpacticids

Crab zoéa, Temora, Calanus,
harpacticids.

Temora, Calanus.

Crab megalopa, Calanus,
Temora, harpacticids.

Podon, amphipods, crab zoée,
Temora.

Leander, Calanus.

Calanus, Temora, Oithona.

Temora, harpacticids.

Crab zoéa, Temora, Calanus,
harpacticids.

Temora, Calanus.

Crab megalopa, Calanus,
Temora, harpacticids.

Previcus records show that the young Pollack from 5-5 to 25 mm. eat
chiefly copepods, the favourite again being Pseudocalanus, Calanus
coming next. Apparently up to about 25 mm. or more copepods are
almost exclusively eaten ; between 40 and 70 mm., copepods, larval deca-
pods and larval mollusks ; after that fish seem to form the chief food.

GADUS MINUTUS O. F. Murier. Bie (Poor Cob).

Four specimens were examined from the tow-nets in May, from inside
and outside the Breakwater, 6-13 mm. One contained no food, 2 con-
tained copepod remains and 1, 13 mm., contained a Pseudocalanus and

a young Temora.
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The remainder were adolescent stages :—

Net. Hanul.
A ' 56

64

73
81

11

15

17

26

21

No. of Length

Individualg. in mm.

1 40

1 i

1 72

1 bl

1 64

153 83-160

5 69-110

1 82

1 135

ik 143

3 97-105

3 90-102

19 73-105

1 60

1 70

1 78

3 80-85

1 80

1 75

it 85

1 95

1 85

1 86

it 92

1 76

Food.

Crystallogobius, many Podon,
Calanus, Temora, remains
of decapod larve.

Temora.

Temora, Candacia, decapod
larvee remains.

Temora, decapod larve re-
mains.

Many Aeartia.

Decapod remains (Leander ?).

Crangon remains.

Many  Eupagurus larve,
Calanus.

1 Labidocera Wollastoni, many
Calanus.

4 Crystallogobius, mysids,
many Calanus.

Pandalus Moniaguz.

Decapod remains.

Indistinguishable.

Crustacea remains.

Candacia, Temora, decapod
larvee.

Copepod remains, decapod
larvee, young amphipods
and isopods.

Copepod remains.

No food.

Many Calanus.

Calanus, Pseudocalanus.

Copepod and annzlid remains.

Many Calanus, decapod
larvee, Candacia.

Copepod remains.

Many Calanus, decapod
larvee remains.

Many Calanus.

Previous records of young Bib from 6-14 mm. show Pseudocalanus as
the favourite food. It is here shown that the food of the adolescent
stages, from 40 to 160 mm., is chiefly crustacea—copepods, especially
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Calanus and Temora, Podon, decapods and their larvee, and, in a few
cases, remains of fish (Crystallogobius). Only 2 out of 32 contained fish,
crustacea being eaten more by the Bib than by the Pollack at this size.

The interesting fact is apparent that all the Gadus species common in
this district—Whiting, Pollack, Bib and Pouting, in their young stages,
eat Pseudocalanus more than anything else, Acartia and other small cope-
pods also being taken, probably when Pseudocalanus is not so abundant.
Calanus is taken by the larger but rarely by the smaller fish. Both
Temora and Calanus are taken by the adolescent stages, which also eat
the larger decapod larvee, small amphipod, and other crustacea. So far
as has been observed all but the Pouting may eat fish in the adolescent
stages. This seems to be habitual in the Pollack, which will also take
crustacea along with the fish, common in the Whiting, which can eat fish
at 22 mm., but also eats many crustacea, and rare in the Bib, which ocea-
sionally eats Crystallogobius, but more often has been found to have eaten
crustacea.

MOLVA MOLVA L. Line.

Ten specimens from the Young Fish Trawl were examined :—
No. of Length

Net. Haul. Individuals. in mm. Food.
A 4 1 6 6 Copepod nauplii.
1 ca 12 5 Pseudocalanus. [food.
il 15 Kept alive, died in 2 days, no
1 15 No food. [pod remains.
8 1 11-5 2 Pseudocalanus, other cope-
12 2 13-17  Calanus.
1 10 4 Paracalanus.
1 12 1 Calanus, 1 Paracalanus.
1 15ca  Calanus, Podon.

Again Calanus and Pseudocalanus ave eaten and also Paracalanus.
There are too few specimens to judge which is the favourite.

MERLUCCIUS MERLUCCIUS. Haxs.

Twelve specimens were examined from the Young Fish Trawl :—
No. of Length

Net, Haul. Individuals, in mm. Food.
A 28 1 5-5 Pseudocalanus.
44 e Calanus nauplii.
47 I 13 Calanus remains.
63 1 9:5 0 %
64 4 8 ca—10 5 5
66 2 -8 5 s
1 11 No food.
69 1L 10 Calanus remains.
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From these few observations it seems likely that the young Hake, like
the Gadus species, begins by taking Pseudocalanus, Calanus afterwards
being frequently eaten.

RANICEPS RANINUS L. LessEr FORKBEARD.

One specimen from the Young Fish Trawl (Haul 67), 12 mm., con-
tained remains of Calanus.

ONOS Sp. ROCKLING.

These are probably Onos maustela, but the identification is not certain.
Out of 6 from the tow-nets from inside and outside the Breakwater,
May—July, 4-10 mm., 2 contained no food, 1 a young Temora, 1 a cope
pod nauplius, 1 copepod remains and 1 an egg (probably copepod).

The following are other records :—

No. of Length

Net. Haul. Individuals. in mm. Food.
A 20 1 6 Egg (copepod ?).
: I8 Larval gastropod.
4 I No food.
13 1 6-5 1 Acartia, 5 copepod nauplii.

Previous records show Pseudocalanus and young Temora as food, also
Oithona and. other copepods. In captivity the young Rockling ate almost
anything and specimens from the Cattewater (12-27 mm.) contained
larval gastropods, harpacticids and larval decapods.

BOTHIDZ.
ARNOGLOSSUS Se.

Very few of the young Arnoglossus contained any food :—

No. of Length

Net. Haul. Individuals. in mm. Food.
A 47 2 10-11-5 Pseudocalanus.
5 7-9:5  No food.
58 1 15 Pseudocalanus,
i 14 No food.
1 2 9-11-5 o
13 4 8-15 4
14 1 a5 :
29 2 4586
31 T 8-21 i
32 [ereszty
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No.of Length.
Net. Haul, Individuals. in mm.
33 2 5-5-5
24 5 5-13
35 4 5-16
37 11 9-16
28 i 5-9
39 10 59
40 1 8
42 3 T-14-5
43 6 T-17
44 9 5-11
46 R 11-19
48 1 518
54 1 10
56 4 13-18
57 Lo
63 4 8-17
64 6 6-9
69 5 9-13
70 10  10-19
71 4 920
B 6 6 7-25
12 6 17-24
x17 4 90-100
1 96
1 .95
14 98
2 100-105
1 115
21 3 42-105
23 1 44
24 1 46
25 1 95
29 1 35
30 1 92
1 1 100
3l il 24
NEW SERIES, —VOL, XII. N0, 2. JuLy, 1920.

Food,
No food.

Amphipod remains.

No food.

Remains of Crangon, Leander
and amphipods.

Crangon remains.

Remains of amphipods and
decapods.

Remains of amphipods and
mysids.

Crangon remains.

2 Crangon trispinosus.

Mysid remains.

Crangon remains.

4 Calanus, 2 young amphi
pods.

1 Pandalus, 1 mysid, 2 amphi-
pods.

Mysid and amphipod remains.

Harpacticids.



288 M. V. LEBOUR.

No. of Length,

Net. Haul, Individuals. in mm. Food.
1 26 2 Centropages typicus, har-
pacticids.
1 285 1 Centropages typicus.
1 44 Mysid and amphipod remains.

1 104 Young Crangon vulgaris, my-
sid and amphipod remains.

From * the adolescent stages all belong to Arnoglossus laterna and most.
of the younger forms are probably that species.

Previous records show an enormous number of empty fish, and when
food is present it is nearly always Pseudocalanus or some other small cope-
pod, or else unicellular organisms. It seems very probable that the usual
food up to about 20 mm. or more is chiefly soft and unicellular, the re-
wains of which would not be easily seen. At and after 24 mm. more cope-
pods are eaten, often large species, and over 40 mm. larger crustacea-
decapod larvee, and adult Crangon, mysids and amphipods.

RHOMBUS MAXIMUS L. Tursor.
No. of Length -

Net. Haul. Individuals. in mm. Food.
A 28 1 T 4 Podon, 1 Calanus nauplius.
37 1 6 2 Euphausiid larvee.
57 1 8 7 larval gastropods, 1 Pseudo-
calamus, 1 Calanus nauplius.
B 23 L 1 Callionymus lyra.

The few records previously given show copepods (Temora and Centro-
pages), Balanus nauplii and an amphipod Apherusa as food.

RHOMBUS LAVIS RonpeEL. BRriLL.
No. of Length

Net. Haul. Individuals. in mm. Food.
A 14 2 45  Temora nauplii.
i\ b 3 Calanoid nauplii, 1 Temora
nauplius.
R 8 Calanoid nauplii.
it 5 1 young Temora, 3 Temora
nauplil.
15 b 1 egg (copepod ?).
17 1 4 Calanoid nauplii, remains of
young copepod.

=
<

D Rame Head, bearing
N.N.W., 3 miles,
Aug. 21

6 eggs (copepod ?).
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Previous records of Brill, 14-18 mm., show various copepods, Podon,
decapod larvz and larval mollusks. Those from about 25 mm. had eaten -

young fish.

SCOPHTHALMUS NORVEGICUS GUNTHER.

No. of
Net. Haul,

A 3 1

4

=W b L

[—

T

13

(=B LRSI U]
=

= = s B

Individuals.

Length
in mm,

Food.

2 Pseudocalanus 2 Oithona.

2 Acartia.

No food.

Pseudocalanus, Acartia.

Pseudocalanus.

Calanus nauplius, Temora
nauplius.

Calanus nauplii.

1 Oithona, 1 Calanus nauplius.

1 Pseudocalanus, 1 Oithona, 1
young Temora, 1 Calanus
nauplius.

2 Oithona, 1 young Pseudocala-
nus, 2 copepod nauplii.

2 copepod eggs.

3 Pseudocalanus, 1 Calanus.

3 Acartia.

1 Calanus, 2 Acartia, 1 Pseudo-
calanus, 3 young Temora.

No food.

Oithona.

Copepod remains.

Acartia.

Acartia, Oithona. )

Pseudocalanus, Oithona.

Pseudocalanus, Acartia,

Paracalanus, Acartin.

Paracalanus, Oithona.

5 Acartia, copepod nauplius,

1 Oithona, 1 Temora nauplius,
1 Calanoid nauplius.

1 Temora nauplius, 1 Para-
calanus.

1 Oithona, 1 Calanoid nauplius.

2 Acartia, 1 Metridia.

T Acartia, 1 Oithona, 1 egg
(copepod ?).
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No. of Length.

Net. Hanul. Individuals, in mm, Food.
1 8 2 Oithona, 1 Acartia, 1 copepod
nauplius.
it 10 1 Calanus, 6 Acartia, 1 Podon.
28 1t 6-5 No food.
31 3 6-8-5 -
3 89 Acartia.
1 6 1 Pseudocalanus.
1 8 1 Pseudocalanus, 1 Temora
nauplius.
- B Copepod remains.
34 1 5 No food.
47 1 85 Pseudocalanus remains, eggs
(copepod 7).
Coarse Tow-net attached 1 10 Pseudocalanus.
to dredge Eddystone—
Looe, July 14
Medium Tow-net Penlee— 1 4 Temora nauplius.

Breakwater, July 15

Comparing this with previous records we find much the same sort of
food, but whereas from the 1914 material Pseudocalanus was the favourite
food, Aeartia is the favourite this year. It is evident that Scophthalmus
prefers these two, but it is also fond of Metridia, which is larger, although
it seldom takes Temora.

ZEUGOPTERUS PUNCTATUS (Bv.).

On April 30th one specimen, 11 mm. long, was brought in alive from
near the Breakwater and kept alive for several days. It was almost
completely symmetrical and swimming upright, and fed on small cope-
pods, chiefly Temora and Acartéa. Another on May 9th, 6 mm., died the
next day and did not feed. One, April 30th, from the Knap, 5 mm.,
contained one Temora nauplius, 3, May 4th and 16th, Penlee and Knap,
4-5 mm., contained no food.

Previous records show that copepods are chiefly eaten, Temora being
the favourite.

PLEURONECTIDZ.

PLEURONECTES PLATESSA L. Praice.

Two Plaice eggs occurred in the tow-nets, one from near the Break-
watcr, Feb. 4th, and one from the region of the Knap, Feb. 14th. Both
hatched, and lived 14 and 12 days respectively. The second never ate,
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but the first hatched on Feb. 6th, and on Feb. 10th the yolk sac was
nearly gone and the fish was feeding on diatoms which were growing on
the bottom of the jar, chiefly Navicula sp. Nitzschia closterium was also
growing in the jar. After Feb. 11th the Plaice looked ill and died on
Feb. 20th.

On March 20th a Plaice 13 mm. long and metamorphosed occurred in
the tow-nets from within the Breakwater, hut contained no food.

Adolescent stages oceurred as follows :—

No. of Length

Net. Haul. Individuals. in mm. Food.
B 20 3 105-120 Remains of amphipods and
annelids.
1 114 Remains of amphipods, anne-
lids and harpacticids.
23 1 111 Amphipod remains.
2 1 97 Cumaceids, Crangon and am-
phipod remains.
1 112 1 Solen, remains of annelids
and amphipods.

PLEURONECTES LIMANDA L. Dasg.

Sixteen specimens (5-12 mm.) from the tow-nets were examined, from
inside and outside the Breakwater, April to June. Only two of these
contained food, a Temora nauplius in one of 5 mm. and copepod remains
in one of 12 mm. Other records are the following :—

No. of Length

Net. Haul. Individuals. in mm. Food.
A 4 1 13 2 Pseudocalanus, 5 Temora.
B Bs 4  35-b4 Harpacticids with sand and
foraminifera.
18 1 35 Copepod remains.
20 2 58-63 Young amphipods.
1508 Young amphipods, cumaceid.
21 1o Many young amphipods, larval
bivalve, cumaceids, harpac-
ticids.

1 129 Amphipods, harpacticids, lar-
val bivalves, 'arval gastro-
pods.

= a2 Young amphipods, larval gas-
tropods, harpacticids.

1 45 Larval gastropods, eggs (cope-
pod ?). :
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No. of Length. :
Net. Haul, Individuals. in mm, Food.

1 48 No food.

1" 48 Amphipods, larval gastropods.
1 65 Young amphipods.
24 3 50-68 Young amphipods, cumaceids.

1 48 3 cumaceids, remains of Cran-
gon and amphipods.

e g Young amphipods.

i 51 Young amphipods, larval mol-

: lusks.
C Cattewater, July 2 8 20-30 Harpacticids.

3 4045 Harpacticids, Calanus.

9 40 Calanus, crab zoéa.

1 40 Calanus, Temora.

1 40 Calanus.

1 40 Podon, Calanus, harpacticids,
crab zcéa.

1 40 Podon, Calanus, harpacticids,
Acartia.

1 40 Calanus, harpacticids, crab
zoéa.

1 45 Harpacticids, Temora, Acartia.

15 60 Gebia larva, crab megalopa,

Calanus, Ammodyles.

Previous records show the food of the Dab from 4 to 17 mm. to be
Podon and various copepods, Temora being the commonest, harpacticids,
chiefly Buterpina, also being very common. It is now shown that in
those from 20-60 mm. the food is again very often harpacticids, amphi-
pods, cumaceids, larval decapods (often crab zoém), larval mollusks
(chiefly Calanus) and also fish being taken. Copepods are, however, still
the commonest food.

PLEURONECTES FLESUS L. FLOUNDER.

From the tow-nets, Panther, May 13th, one of 10 mm. contained no
food, 3 of 11 mm. on the same date were kept alive for some time and
their feeding was interesting. When brought in there was a great deal
of Phaocystis in the jar, which was just at this time flourishing in great
abundance in the Sound and interfering considerably with the tow-nets.

- The little Flounders were feeding on this and still continued to do so in
the aquarium. They were perfectly transparent, with the eyes in the
process of coming over, but not completely in the adult position. On

. ‘May 15th as the Pheocystis fouled the watcr, the water was changed
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and fine plankton given to the fish, which continued to eat green stuff,
probably Pheocystis spores, and ignored the erustacea. On May 17th
the colour was changing and the eyes completely turned. The food was
still minute green organisms. On May 20th complete metamorphosis
had taken place. One copepod (Temora ?) besides greenstuff was seen
inside one specimen. On May 21st one died having a Calanus inside. The
others were eating copepods, Temora and Acartia, the metamorphosis
thus coinciding with change in diet. They still measure 11 mm. On
May 27th some eggs of Gobius attached to a valve of Cardium were put
into the aquarium, and feeding on these were some Calma, a nudibranch
which eats Gobius eggs. The Calma had also laid eggs, and the Flounders
were full of opaque food which was almost certainly the eggs of Calma
which they must have eaten. These continued to eat small copepods until
June 24th when they were killed.

On May 23rd a young Flounder, 9 mm. long and not yet metamorphosed,
was caught in a tow-net in Chelson Meadow and kept alive in water %
fresh and % salt, with some green freshwater weed in the aquarium. This
Flounder was full of green food and ate minute food from fine plankton
that was given to it. By June 15th it had metamorphosed and was
eating small copepods.

In 1917 a Flounder of 10-5 mm. on May 31st was full of Phwocystis.
Most of the others examined, not yet metamorphosed, contained no food,
or else vegetable matter only. In one case diatoms were present (Paralia
and Fragillaria).

Young metamorphosed Flounders occur habitually in large numbers up
the rivers, their food being chiefly small crustacea.

It is thus shown that the usual food of the young Flounder up to about
11 mm., and before undergoing metamorphosis, is minute unicellular
organisms, chiefly vegetable. After metamorphosis the diet apparently
changes to copepods and other small crustacea.

PLEURONECTES MICROCEPHALUS Doxov. LemoN Das.
No. of Length

Net. Haul. Individuals. in mm. Food.
A 1 1 12 No food.
4 2 911 Temora nauplii.
15 1 8ca No food.
26 1 11 2 Temore nauplii, 1 egg
(copepod ?).
28 1 7 72 eggs (copepod ?).
1 8 No food.
65 i) 3
B 11 LY

b

The last specimen contained the Trematode Derogenes varicus.



294 M. V. LEBOUR.

Previous records show many specimens with no food, and what there
is consists chiefly of very small crustacea and unicellular organisms.
It seems evident that the young Pleuronectes microcephalus is incapable
of eating any large copepods and that its diet up to the time of meta-
morphosis consists of very small organisms, its food being more like that
of the Flounder than of the Dab and Soles.

SOLEIDA.
SOLEA VULGARIS Quexnser. Common SoLE.

From the tow-nets one, 4 mm., April 11th, West Channel, contained no
food. Three, 9-11 mm., April Ist to June 1st, from inside and outside
the Breakwater were kept alive for some time and ate copepods of various
kinds.

Previous records show copepods (Temora, Eulerpina, Oncea) and
Balanus larve as the principal food.

SOLEA VARIEGATA Doxov. THICKBACK.

From the tow-nets, 1 from New Grounds, April 5th, 4:5 mm., con-
tained no food, 3 from Knap and Panther, April 30th, 7-8 mm., were
kept alive, feeding on small copepods, but soon died.

Previous records show Podon, various harpacticids, Temora, Balanus
larvee and several other copepods as food ot the post-larval Thickback.

SOLEA LASCARIS Bowar. SAND SOLE.

Three live specimens from Panther and Knap, 2 of 7 mm., 1 of 8 mm.,
put into a small aerated aquarium. These were all quite symmetrical,
and fed on small copepods, chiefly Temora and Acartia, from which they
selected the smallest. All died.

It has been shown (Lebour, 1917) that the food of the flat-fishes agrees
naturally with the large-mouthed and small-mouthed forms, and that the
former take in copepods almost as soon as they are hatched and the
latter only take these at a later stage. To the wide-mouthed group
belong the Turbot, Brill, species of Solea, the Dab and probably the
Plaice, Zeugopterus and Scophthalmus ; to the small-mouthed group
belong the Flounder, Arnoglossus and Pleuronectes microcephalus. The
Flounder certainly takes unicellular organisms up to about 11 mm., the
other two probably do also. When copepods are taken by these they are
always small, generally Pseudocalanus and Aeartia, very seldom Temora,
except in the nauplius or young copepodid stages. Arnoglossus has a
decided preference for Pseudocalanus, even at a length of over 19 mm.,
and Pleuronectes microcephalus also seems to prefer Pseudocalanus. The
wide-mouthed forms, however, do not all prefer the larger copepods, for
whereas all the species of Solea examined, the Dab, Turbot, Brill and
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Zeugopterus have a decided preference for Temora, most of these are
also fond of the small harpacticid Euterpina acutifrons, and Scophthalmus,
which can eat an adult copepod almost directly it is hatched, most
certainly prefers Acartia and Pseudocalanus and very rarely takes Temora,
although it likes Meiridia.

Nearly all these wide-mouthed forms and also Pleuronectes microce-
phalus will take Podon, which seems to be much beloved by most young

fish.
SERRANIDZ.
MORONE LABRAX L.

Two specimens from the region of the Panther Buoy in May and Junes
6 mm. One contained copepod remains, the other no food.

CARANGIDZA.
CARANX TRACHURUS L. Scap.

Ninety specimens, chiefly from the Young Fish Trawl were examined
in August and September, ranging from to 4 to 65 mm. :—
No. of Length

Net. Haul. Individuals. in mm. Food.
. 32 1 6 No food.
1 8 Remains of Temora nauplius.
44 T 46 No food.
2 455  Copepod nauplii.
B oS Copepod remains.
1 5] Egg (copepod 7).
1 5 1 Pseudecalanus.
45 2 7 Copepod remains.
56 T No food.
3 8-9 Temora.
6 6-7 Young Temora.
2 6 Young Temora, eggs (cope-
pod ?).
1 6 1 young Temora, 1 young
Pseudocalanus.
1 7 3 young Temora, 2 Calanus
nauplii
e | 1 Temora, 1 Podon, 1 egg
(copeped ?).
59 O L Copepod remains, eggs (cope-
pod ?).
1 24 1 Calanus, 1 Acartia, 1 Podon,

eggs (copepcd ?).
60 1 15 No food.
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Net. Haul,

61

64
70
il
72

73

74

78
B 7

22

24
25

27

F Rame Head NN.W.,

M. V. LEBOUR.

No. of
Individuals,

1
1

1

=t

Mewstone E.N.E., Aug. 21

Length.
in mm.

10
13

13

8-11

10
35
11
11-5
14

16
19

33
49-60
39
20
35

33
40-55
47-48
45

45

50

8:5

13
i

Food.

Many eggs (copepod ?).

1 Centropages typicus, many
eggs (copepod ?).

1 Centropages typicus, 2 Pseu-
docalanus, many eggs (cope-
pod %).

No food.

3 Acartia.

1 Centropages typicus, other
copepod remains.

1 Centropages typicus, 1 Cal-
anus, several Temora and
Pseudocalanus.

No food.

3 Temora, 1 Calanus.

Many Acartia, 1 Coryceus.

4 Pseudocalanus.

Copepod remains.

1 Oithona, remains of Pseudo-
calanus.

Many Acastia.

Remains of Calanus and
Podon.

No food.

Larval gastropods.

No food. [larva.

6 Pseudocalanus, 1 decapod

Copepod and larval de:apod
remains.

Larval gastropods.

No food.

Larval gastropods.

Many Calanus.

Copepod remains.

Many Aeartia.

1 Halosphera viridis, 1 Cos-
cinodiscus sp., 2 Paraca-
lanus.

2 Centropages typicus, 2 Podon.

3 Coryceus anglicus, 2 Para-
calanus.
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Copepods are certainly the commonest food of Caranz from the smallest
size to the largest examined. A variety of copepods is taken including
Centropages typicus and Paracalanus parvus, besides the commoner
Temora, Calanus, Pseudocalanus and Acartia. This agrees with the few
previous records. No special favourite is apparent, and crab zoée,
Porcellana larvee, Podon, and decapod larve are also occasionally taken
and sometime larval gastropods in considerable quantities by the adoles-
cent stages which seem to eat either copepods or mollusks. The occur-
rence of large numbers of larval gastropods in the tow-nets towards the
middle of August and September shows that when available in masses
they are eaten largely by this fish.

MULLIDA.
MULLUS SURMULETUS L. Rep MuLLET.

From B, haul 20, one of 58 mm. contained amphipod and decapod
larvee. One of 60 mm., haul 27, contained amphipod and harpacticid
remains and one Polystomella.

AMMODYTIDAZ.
AMMODYTES TOBIANUS L. Lrsser Sanp ErL.

Sixty-nine specimens were examined from the tow-nets from inside
and outside the Breakwater, Feb.—April, ranging from 4 to 9 mm. Fifty
contained no food, 8 were kept alive and ate nothing but soon died, 10
contained green food remains and 1 a diatom (Melosira). One of 9 mm.
contained indistinguishable crustacea remains.

No. of Length

Net. Haul. Individuals. in mm. Food.
A 2 1 13 No food.
59 1 9 5
B 1t 1 120 Larval gastropods.
A T4 4 110-112 Larval gastropods, copepod
remains,

e 0 Larval gastropods, larval de-
~ capods, copepod remains.
75 1 115 Several Centropages typicus,
Acartia, Oithona, other cope-
pod remains.
il 140 Indistinguishable copepod re-
mains.

The last specimen was full of a species of a Trematode, Hemurus sp.,
occurring along with the food remains.
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In previous records nearly all the young Admmodytes tobianus contained
green food remains, 2 containing diatoms (Coscinodiscus) and 1 a copepod
nauplius. The larger specimens, 19-21 mm., contained copepod remains,

including Pseudocalanus.

AMMODYTES LANCEOLATUS Lesauv. LArRGErR LAUNCE.

Nearly all the specimens were from the Young Fish Trawl :(—

No. of
Net. Haul.

A 2 5

3
13

©

15
16

i e R NG G WG U IS i TS

M

24 1
B - 13

= P9

[

58

60
B 6
Coarse Tow-net Rame,
N.W. 1 N., Mewstone,
N.E.byE.1E, Aug. 21

Length

Individuals. in mm.

10-20
14
14-15
9-19-5
9-11
1119
14-18
13
14-15
1921

10-5-14 ca

16
16-5
17-5
18

L

12-21

16-25
24

23
20

18-19
12-21
18
14-18
11-15
17

Food.
No food.

Egg (copepod ?).
No food.

Eggs (copepod ?).

Acartia.

Pseudocalanus.

Paracalanus.

Copepod remains.

No food.

2 Acartia.

20 eggs (copepod ?).

1 Paracalanus.

1 Pseudocalanus, 1 Paracala-
nus. :

Several eggs (copepod ?).

Indistinguishable copepod re-

mains.

Pseudocalanus.

Pseudocalanus,

‘emora.,

No food.

2 Pseudocalanus, 2 Paracala-
nus.

Paracalanus.

Copepod remains.

2 Pseudocalanus.

Pseudocalanus.

Pseudocalanus.

No food.

Paracalanus,
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The specimens previously recorded as lanceolatus and ° probably lan-
ceolatus * may have been the 2 species mixed together, as they undoubtedly
oceur together at times in the summer, although lanceolatus is the com-
moner in that season. As the specimens were not kept, it is difficult to
say whether the 2 specimens (8-10 mm.) containing green food remains
and Rhizosolenia were truly lanceolatus (Lebour, 1918, p. 456). As these
new records show, eggs and copepods are commoner in the young lanceola-
tus, green food remains in tobianus.

CALLIONYMIDA.
CALLIONYMUS LYRA L. DrAGONET.

Forty specimens from the tow-nets, inside and outside the Break-
water, March to July, 2:5-8 mm., 11 contained no food, 8 were kept alive
and were fed on miscellaneous small plankton, chiefly small copepods.
The remainder all contained copepods. Four, 3-5 mm., contained Pseudo-
calanus, 4 contained Temora (1 an adult, 2 the young copepodid stages,
and 1 a nauplius). One of 6 mm. contained Calanus.

No. of Length

Net. Haul. Individuals. in mm. Tood.
A 1 1 5 Copepod remains.
ik 9 4 Pseudocalanus, 1 Paracala-

nus, 3 Podon.

2 1 2555 b copepod nauplii.
1 6 1 Acartia.
3 1 6 No food.
126 1 Temora, 2 young Temora.
4 8 6-9 No food.
2 7 Pseudocalanus.
3 6-8 Calanus nauplii.
1 6 Temora nauplius.
L= 6 4 copepod nauplii, eggs (cope-
pod %).
2 6-9 Copepod remains.
13 1 3-5 No food.
Tow-nets Rame—Mew- i 4 1 Pseudocalanus, 1 Temora
stone, July 21 nauplius.
Eis0 6 Temora nauplii.
il iy 2 Temora nauplii, 1 young
Temora.
Coarse Tow-net, Penlee, 2 8-9 Copepod remains.
July 23
Coarse Tow-net, Rame-— 1 9 4 Podon.

Penlee, July 23
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A few adolescent and adult stages were examined from the Young
Fish Trawl :—

No. of Length

Net. Haul. Individuals. in mm. Food.
B 5 1 45 Sand and foraminifera.
1 ho Harpacticids.
158 2 Pecten opercularis, other
shell remains.
168 5 Pecten opercularis (ca 5-
6 mm.), 1 Montacuta? 1
Pandalus.
C Cawsand, Aug. 27 1~ 35 Harpacticids.
il 65 Amphipod remains, crab
megalopa.
15068 Amphipod remains, Pecten
opercularis, Nucula, Lacuna.
1 70 Crustacea remains, Modio-
laria.
1 123 Decapod remains, Pecten oper-
cularis.
Cawsand, Aug. 18 1 40 Young amphipods.
1 40 Young amphipods, sand.
1 45 Young amphipods, sand, shell
remains.
i85 Copepod and shell remains.

The above records from the young stages agree with those of previous
years, miscellaneous food, chiefly copepods of various kinds, being eaten,

The adolescent stages often take mollusks, with amphipods, decapods
and copepods.

LABRIDA

The food of the young labrids has been investigated for the last two
years almost entirely on the form called Labrus bergylta, with a few
specimens of Clenolabrus rupestris. This year in addition to these the
young of Labrus mizlus has been examined, and also adolescent stages of
all three, and also of Crenilabrus melops, which are all common in Cawsand
Bay, feeding among the Zostera.
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LABRUS 8P. (Berayrra TYPE).

Sixty were examined from the tow-nets, May to August, from the region
of the Breakwater, Penlee, Rame, Mewstone and Eddystone, 3-5-12 mm.
long. Of these 48 contained copepod nauplii (26 containing Temora
nauplii clearly identified, most of the others probably being Temora and
the rest Calanus). Thirteen contained young Temora and 1 an adult
Temora ; 3 contained Pseudocalanus and 1 an Aeartie, 1 an Oithona, 1
harpacticids ; 8 contained Podon, 2 contained Balanus nauplii and 1 a
larval gastropod.

Noof Length

Net. Haul. Individuals. in mm. Food.
A 1 1 7 1 Podon.

R 1 larval gastropod, 3 larval
bivalves, 1 Podon, 1 Para-
calanus.

1 il 2 Podon, 3 harpacticids, 1
larval bivalve.

1 /i 2 Podon, 3 harpacticids, 1

larval hivalve.

Copepod remains.

Temora nauplii.

No food.

2 Temora nauplii, 1 copepod
nauplius indet, 1 egg (cope-
pod %).

I-4. 266 2 Temora nauplii, 2 Calanoid
nauplii.

b young Temora, 1 Oithona.

8 young Temora.

Harpacticids, 1 Polystomella.

Harpacticids.

=
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Thus of these 81 specimens from all parts, the majority contained
Temora, either in the young copepodid stages or as nauplii, chiefly as
nauplii. Other small copepods, such as Oithona and Aecartia, are also
taken, Podon, Balanus nauplii and occasional larval mollusks. The
investigations of the previous two years show the same preference for
copepod nauplii, especially Temora and also its other young stages.
Twenty-one out of 54 (16 containing no food) in 1918 contained
Temora, and 20 out of 39 in 1917 contained copepod nauplii, chiefly
Temora.
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Net. Haul.
A 1
13
16
B 4
5]

M. V. LEBOUR.

LABRUS MIXTUS L.

No. of Length
Individuals. in mm.
1 10
1 10
1 10
1 11
ik Lk
2 9-9-5
i 3
1 9
1 9-5
1 10
1 12
1 8
2 3944
1 37

Food.

6 Podon, 2 harpacticids.

3 Podon, 1 Pseudocalanus.

2 Podon, 2 Pseudocalanus, 1
Paracalanus.

4 Podon, 1 Temora, 1 Temora
nauplius.

1 Podon, 2 Temora.

Acartia. [pod ?).

2 Temora nauplii, 1 egg (cope-

1 young Temora, 2 copepod
nauplii, 1 egg (copepod ?).

1 copepod nauplius, other
copepod remains.

1 Outhona.

1 euphausiid larva.

5 eggs (copepod 7).

Many harpacticids, decapod
Temains.

No food.

Labrus miztus thus eats copepods, but more of the small adults than the

nauplii.

CRENILABRUS MELOPS (L).

These were all adolescent stages.

Net. Haul.
B 4
5
25
27

C Cawsand, Aug. 27

No. of

Length

Individuals. in mm.

L= R e O R I = e S

[

25-38
30-35
22
23
27
33
33
48
33-35

33
35

Food.
Harpacticids.
Harpacticids and amphipods.
Harpacticids and ostracods.
No food.
Young amphipods.
Young amphipods, Idotea.
Harpacticids.
Amphipod remains.
Amphipod and harpacticid
Temains.
Amphipod remains.
Amphipod and harpacticid
remains, Polystomella.

These 18 specimens show the ordinary food of these adolescent stagas
to be harpacticids and amphipods.
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CTENOLABRUS RUPESTRIS (L).

Net. Haul.

13

31

32

43

(b §

C Cawsand, Aug. 27

NEW SERIEE,—VOL. XII.

No. of Length
Individuals, in mm.
1 10
1 10
1 10
1 10
2 8
1 8
1 8
1 85
1 9
1 7
1 9
1 9
6 30-37
1 34
1 34
1 37
2 36-37
1 29
1 37
1 33
1 29
1 33
1 45
5 32-35
2 31-32
10 33-35
1 32
39
1 35
XNo. 2. JuLy, 1920.

Food.

2 Podon, 1 Calanus nauplius.

Copepod remains.

2 Podon, 4 Temora.

4 Podon, 1 Temora, other
copepod Temains.

Young Temora.

2 Calanoid nauplii, 2 Temora
nauplii.

3 copepod nauplii.

2 Calanus nauplii.

No food.

Copepod remains.

Remains of young Temora,
Temora nauplii.

Decapod remains (chiefly
Crangon).

Harpacticids. [nifera.

Dccapod remains, forami-

Harpacticids, 1 foram.

Harpacticids.

Young amphipods and har-
pacticids.

Remains of decapod larve,
young amphipods and har-
pacticids.

Harpacticids.

Amphipod and copepod re-
mains.

Remains of decapods.

Amphipod remains.

Amphipods.

Amphipods, harpacticids and
decapod remains.

Harpacticids and amphipods.

Amphipods and decapod
larvee.

Amphipods, branched alga.

Remains of harpacticids and
emphipods, Polystomella.

U
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It is thus evident that the food of Ctenolabrus consists of small copepods
and Podon (Temora still being the favourite) in the smaller forms. In
1918 4 of 8-9 mm. were examined, 3 of which conta ned Temora. In the
adolescent stages the food is amphipods and harpacticids with decapod
larvee.

All these young labrids seem to feed on much the same food : young
copepods and Podon with occasional larval mollusks up to about 12 mm.,
Temora being the favourite food and Temora nauplii being specially fre-
quent. Sizes between 12 and 28 mm. were seldom taken. After 28 mm.
they eat chiefly amphipods and harpacticids with, less frequently, some
decapod larvee and isopods, all ot which abound where the fish are feeding.
An occasional Polysiomella occurs inside the fish. These foraminifera
are very common among the Zostera and are probably not taken in inten-
tionally. In only one case a piece of alga was found inside a Ctenolabrus..

The food does not materially differ in young specimens from shallow
or deeper water, Temora, usually in its larval state, being generally the
commonest food at any depth where the fish are taken ; this agreeing with
records in former years.

TRACHINIDZ.
TRACHINUS VIPERA C. AND V. Lesser WEEVER.

Most of the specimens were from the Young Fish Trawl :—
No.of Length

Net. Haul. Individuals. in mm. Food.
A 2 L b No food.
1 5 Copepod remains.
|l 2 Podon.
4 1l 5 No food.
2:. 5D Calanus nauplii.
13 2 456  Temora nauplii.
1: . A5 1 Temora nauplius, 1 egg
(copepod ?).
5 565  Young Temora, Temora nau-
plii.
1-: b Young Temora.
1 6 Young Temora, Podon.
2 665 Remains of copepod nauplii.
il 7 3 Temora, 1 Pseudocalanus.
16 1= 5hib 1 Podon, 2 copepod nauplii.
A =G 1 Podon, 6 Temora nauplii, 2

eggs (copepod ?).
32 2 55-T-5 Temora,eggs (copepod ?).
No food. '
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No. of Length

Net. Haul. Individuals. in mm, Food.
I Rame N.N.W., Mew- 1 7 2 Pseudoca’anus, 6 Podon, 1
stone EN.E , Aug. 21 Evadne.
B 20 1 78 No food.
22 1 78 Remains of Crangon.
24 1 63 Mysid remains.
1. 90 Young mysids.
1582 Amphipod remains.
L5 88 Copepod remains.
25 2 68-70  Mysid remains.
1 70 Crangon remains.
1 98 Crangon and mysid remains.

In previous years all those examined contained copepods, except 1
larval Gebia, those eaten being Pseudocalanus, Temora, Oithona, Coryceus
and Anomalocera, Temora being the commonest. Temora, both larval
and adult stages, is thus shown to be the favourite food of Trachinus
vipera in its young post-larval stages, other copepods also being taken,
and Podon, Evadne and eggs (copepod ?).

In the adolescent stages Crangon, amphipods and mysids are also
taken besides copepods, Crangon and mysids being the commonest.

SCOMBRIDZ.
SCOMBER SCOMBER L. MACKEREL.

One hundred and sixty-five young Mackerel were examined, all but
2 from the Young Fish Trawl from July 7th to August 13th, 5-13-5 mm.
in length.
No. of Length

Net. Haul. Individuals. in mm. Food.

1 1 7 No food.
1 11 Remains of copeped nauplii.

4 3 565 Nofood.
10 57 Copepod nauplii remains.
1 7 3 Calanus nauplii.

7 L A No feod.
2 78 Podon.

8 3 55 ca-10-5 No food.
2 8-5-9 Pedon. [(ccpepod ?).
1 8 1 Temora naupius, 1 egg
1 9 1 Temora nauplius.
1 9:5 1 Podon, 1 egg (copepod ?).
1 95 1 Podon 1 Calaroid nau-

plius, 3 cggs (copeped ?).
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No. of Length

Net. Haul, Individuals. in mm- Food.
9 7  6:5-85  Nofood. [plii.
2 6-5 Remains of copepod nau-
1 " B 2 Temora nauplii
1 65 1 Podon, remains of cope-
pod nauplii.
10 5 8511 No food.
1 i 1 Temora nauplius, 6 eggs
(copepod ?).
| 1 Evadne.
HEZRI 1 Podon.
12 11 7-105 No food.
1 0. 1 Podon, 3 eggs (copepod ?).
1 9 1 egg (copepod 7).
1 - 295 Remains of Gobius.
13 2 10 No food.
I 85 1 Temora nauplius, 1 egg
(copepod ?).
14 8 912 No food. :
2 811 Podon.
1 - 10 1 Podon, 1 egg (copepod ?).
I .85 Young Temora.
IR 1 copepod nauplius, 2 cggs
(copepod ?).
7 810 Egos (copepod ?).
15 2 8-5-9 Eggs (copepod ?).
1 105 Copepod nauplius.
1 10-5 1 Podon, 5 eggs (copepod. ?).
20 1 10 30 eggs (copepod ?).
21 3 7-11 Eggs (copepod ?).
2 65T Evadne, Calanus nauplii.
1 7 3 Calanus nauplii, 1 Evadne,
3 eggs (copepod ?).
1 7 1 Temora nauplius, 4 eggs
(copepod ?).
1 7 4 Evadne, 6 eggs (copepod?).
1. 47h 1 calanoid nauplius.
22 1 65 3 cggs (copepod ?).
23 2050 No food.
| G 2 copepod nauplii, 3 eggs
(copepod ?).
1 8 1 Podon.

24 2 6-8 Eggs (copepod ?).



Net.
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29
31
32
33
35
37
38

39

46

48

51
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No. of
Individuals.
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N.E., Mewstone E. 1 S,

July 21

Length
in mm,
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9:5
135

8-10

Food.

2 Calanus nauplii.
1 Podon.
2 Evadne, 2 eggs (copepod?)
1 euphausiid larva.
No food.
1 Evadne.
Evadne, eggs (copepod ?).
1 euphausiid larva.
1 Podon, several eggs (cope-

pod ?).
Young fish. [pod remains.
Remains of small fish, cope-
No food.

1 Calanus nauplius, 1 mite.

2 Calanus nauplii, many
eggs (copepod ?).

1 Trachinus vipera.

No food.

Podon, Calanus nauplii.

1 Podon, 1 Temora nauplius,
2 eggs (copepod ?).

Crustacea remains.

1 Podon.

Podon, eggs (copepod ).

"~ No food.

1 Calanus nauplius, cope-
pod remains.

1 young Temora, 2 calanoid
nauplii, 2 eggs (cope-
pod ?).

1 calanoid nauplius.

Young Blennius (7 mm.
long).

Copepod remains.
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From these notes it is scen that the young Mackerel often contains
no food, 75 out of 165 being empty. The food taken by the others is
chiefly copepod nauplii and eggs (probably copepod), 38 containing
nauplii and 38 containing eggs. The nauplii are chiefly Calanus and
Temora. Nineteen contained Podon, 10 contained Evadne, 2 contained
euphausiid larva and 5, from 9 to 13-5 mm., contained young fish.

GOBIIDA.

GOBIUS MINUTUS L.
Most of the young specimens from the tow-nets, February to July,
3-7 mm., contained no food, a few containing copepod remains. The
usual food seems to be miscellaneous copepods.

No.of Length

Net. Haul. Individuals. in mm. Food.

A 2 5 5-8 No food. [plii.
160 6-8 Remains of copepod nau-
4 6-7 Acartia.

B 5 1 45 Remains of Pandalus.

C Cawsand Bay, Aug. 27 3 49-50 Harpacticids, sand, Poly-

stomella.

d05vad Larval decapod remains,

sand, Polystomella.

Previous records show various copepods to be the chief food.

GOBIUS PICTUS. MaALm.

Out of 16 specimens from the tow-nets from outside the Breakwater,
5-8 mm., July 6, 5-6 mm., contained no food, 6, 6-8 mm., contained
Acartia, 1, 6 mm., a Pseudocalanus, 1, 7 mm., a young Temora, 2
contained copepod nauplii and 1 a Balanus nauplius. Out of 10 from a
coarse tow-net scraping the bottom, Penlee, July 4, 6-11 mm., 2 con-
tained no food, 4, 6-11 mm., contained Balanus nauplii, 2 an harpacticid
and 1, 7 mm., an Aecartia.

No. of Length

¥

Net. Haul. Individuals. in mm. Food.
A 2 1 8 Copepod remains.
1 10 1 Oithona.
4 - 1 10 3 young Temora, 2 Calanus
nauplii.
C Cawsand, Aug. 27 1 47 Remains of annelids and
amphipods.
1. 47 Remains of amphipods.
48 Decapod remains.

49 Decapod l/arvae remains.
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GOBIUS PAGANELLUS L.

Two from tow-nets, outside the Breakwater, July, 10 mm., 1 con-
tained no food, 1 copepod remains.

No. of Length
Net. Haul. Individuals, in mm. Food.
A 1 4 6-11 No food.
1 7 2 Pseudocalanus.
1 8 2 Pseudocalanus, 1 har-
pacticid.
1 11 2 Pseudocalanus, 1 Temora.
nauplius.
1 7 1 Acartia.
3 78 Temora nauplii.
1 8 Larval bivalve.
2 SR 3 Calanus nauplii.
;B L Copepod remains.

GOBIUS MICROPS KRGYER.
No. of Length

Haul. Individuals. in mm. Food.
A 1 - 1 ;£ Remains of small copepods.
1 7 2 young Pseudocalanus.
1 7 Copepod nauplii, eggs (cope-
pod ?).
1 8 1 Temora nauplius, 1 larval
gastropod, 3 Balanus
nauplii.

GOBIUS RUTHENSPARRI Euers.

One from a medium tow-net, Rame-Mewstone, July 21, 9 mm., con-
tained a Pseudocalanus. The remainder examined were adolescent
stages.

No. of Length

Net. Haul. Individuals. in mm, Food.
B 5 3 30-34 Larval gastropods, remains
of copepods.
1. 25 1 larval gastropod, 1 larval
* bivalve, many Pseudo-
calanus.
1 31 Larval gastropods, larval
bivalves.

1 35 Many Paracalanus.
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No. of Length.

Net. Haul. Individuals. in mm. Food.
C Cawsand, Aug. 27 151738 Many larval gastropods
: harpacticids 1 Pseudo-
calanus.
1 37 Many larval gastropods, 1
crab megalopa.
1 o7 [8T Larval gastropods, larval
bivalves, 1 Pseudocala-
nus.

APHYA MINUTA (Risso).

Two adult specimens, B, haul 4, 45-48 mm., contained no food.

CRYSTALLOGOBIUS NILSSONI. Dus. axp Kor.

Two adult specimens, A, haul 1, 42—44 mm., contained no food. One
of 25 mm. (haul 56) contained 1 Temora and other copepod remains.

The gobies are miscellaneous feeders, although copepods form their
chief food, with Podon, Balanus nauplii and occasional decapod larvz.
A specimen of Gobius microps reared in a glass jar, now 20 mm. long
and seven months old, began by feeding on ulva spores, then fed on
nauplii of the harpacticids breeding in the jar and on nauplii given to
it in very fine plankton. Afterwards it ate the larger copepods and other
small crustacea. It is now feeding on small fresh-water isopods and
small crustacea from the plankton. Other gobies very soon after hatching
ate diatoms, peridinians and small copepod nauplii.

BLENNIIDZ.
BLENNIUS SP.

These were probably Blennius ocellaris. Six specimens from the tow-
nets, from outside the Breakwater, 4-8 mm., contained no food, 2 of
6 mm., contained copepod remains.

No. of Length

Net. Haul. Individuals. in mm. Food.
A 2 5 67 No food.
3 1 7 .
13 35 BB 6 .
1 7 1 Podon.
1 6-5 Egg (copepod ?).
| S 2 copepod nauplii.
1. -H 2 calanoid nauplii.
] e | 1 copepod nauplius, 2 eggs

(copepod ?).
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TRIGLIDZ.
TRIGLA GURNARDUS L. GrEY GURNARD.

Highty-three specimens ranging from 6-5-13-5 mm. were examined

4

10
13

14

15

16

18

24

Haul.

No. of Length

Individuals. in mm.

1 6-5

1 Tca

1 8

1 8ca

3 6

b 6-5-8

8 8-12

2 8

2 - 995

2 8-9-5

2 11-12

1 8

1 9

i1: 10

1 12

1 13-5

1 8

1 12

2 9-5-10

1§ 85

1 12

1 8

1 11 ca

1 T

1 T

1 9

1 &85

Food.

Remains of Pseudocalanus
and Calanus nauplii.

Copepod remains.

Remains of Pseudocalanus.

Remains of Pseudocalanus and
copepod nauplii.

Unrecognisable.

No food.

Paracalanus.

Paracalanus, Temora.

Pseudocalanus.

Young Pseudocalanus.

Pseudocalanus, Paracalanus.

Remains ot copepod nauplii.

1 Temora.

Pseudocalanus, remains of
copepod nauplii.

1 Paracalanus, 1 Pseudocala-
nus, 1 larval euphausiid.

3 Calanus, crab zoga.

Remains of decapod larva
(mysis stage).

Portion of fish’s backbone.

Crustacea remains.

1 Podon, remains of Calanus.

Remains of several Calanus.

Remains of several Calanus.

Remains of euphausiid larve,
Podon, copepods.

2 Podon, copepod remains.

Remains of Calanus nauplii
and decapod larvze.

3 euphausiid larvee.

1 euphausiid larva, 1 egg
(copepod ?).
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No. Length.
Net. Haul. Individuals. in mm, Food.
25 3 7-10 Remains of Calanus.

1.9 Remains of copepods and
copepod nauplii, several
eggs (copepod ?).

26 2 11-5-13 Remains of Calanus.
1 9 3 Calanus, 1 Podon.
28 1 10 3 Calanus.
1 11 Remains of euphausiid larve.
30 1 10-5 Remains of Calanus and cala-
noid nauplii.
31 1 7 1 Pseudocalanus, several cala-
noid nauplii.

158 1 euphausiid larva, remains
of copepod nauplii.

1 85 Remains of Calanus.

S Remains of euphausiid larve.

33 1 95 Remains ot euphausiid larvee.

1 12 Remains of Calanus.

35 1 8 No food.
1 9-5 Remains of Pseudocalanus.
41 [ egat |1 Copepod remains.
42 2 9-5-12 Remains of Pseudocalanus.
44 1 7 Remains of Pseudocalanus.
1 8 No food.
56 8  7-5-9-5 Remains of Pseudocalanus.

2 9-10-5 Remains of Pseudocalanus and
Calanus.

2 9 Remains of Calanus.

2 10-11.5  Copepod remains (probably
Calanus).

B 10 1 22 Remains of Calanus.
Coarse Tow-net, Cawsand 1 9 1 Paracalanus, other copepod
Bay, Aug. 18 remains.

It is thus seen that only 10 out of 85 contained no food, or unrecognis-
able, 66 contained copepods, 25 containing Pseudocalanus, 22 Calanus,
12 Paracalanus and only 3 containing Temora. Four contained Podon,
7 contained euphausiid larvee, 1 a decapod larva and 1 part of a fish’s
backbone. Copepods evidently form the chief food of the post-larval
Trigla gurnardus, although at 8 mm. they may eat euphausiid and decapod
larvee and at 12 mm. may eat fish. The few records in previous years
show copepods and Podon to have been eaten.
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COTTIDA:.
COTTUS BUBALIS Fupn. BULLHEAD.

Twenty-six specimens were examined from the tow-nets from both
inside and outside the Breakwater, January to April, from 2-5 to 10 mm.,
14, 2-5-5 mm., contained no food, 1 of 7 mm. was kept alive but died
in three days containing no food, 1 of 10 mm. contained 1 Pseudocalanus,
3, 3:5-4 mm., contained larval gastropods, 3 of 4 mm. contained Balanus
nauplii and 1 a larval bivalve, and 1 of 7 mm. contained a Temora.

Previous years have shown Cottus bubalis to take a varied diet, larval
mollusks, copepods and cladocera all being eaten, besides occasional
diatoms.

AGONIDZ.
AGONUS CATAPHRACTUS (L). ArMED BULLHEAD.

Seven specimens were examined from the tow-nets, from inside and
outside the Breakwater, February to May, 7-18 mm. Three of these
were kept alive, but died in a few days. Two of 12 and 18 mm. lived
some time in the aquaria. At first the specimen of 12 mm. (April 22nd)
was greenish yellow and black, very light towards the tail, but by
April 26th it had become quite dark, and this and the specimen of 18 mm.
were like the adult. Both ate copepods from the plankton, chiefly
Temora and Pseudocalanus.

- One of T mm. contained 2 Balenus nauplii, 1 young Temora, 1 larval
bivalve and 1 harpacticid ; the other contained no food.

A specimen of 55 mm., B, haul 24, contained no food.

Two specimens in previous years contained Balanus nauplii and a
Coscinodiscus.

CYCLOPTERIDZA.
LIPARIS MONTAGUI Doxov.

One specimen from a medium tow-net, Knap, February 25th, 3 mm.
long, contained 2 larval gastropods. Previous records show copepods
{Aeartia and Temora) and indistinguishable crustacea remains.

GASTEROSTEID A.
SPINACHIA VULGARIS FreM. 15-SPINED STICKLEBACK.

Three specimens (B, haul 4), 61-80 mm., 1 contained no food, 1 decapod
remains, and 1 remains of Pandalus, Crangon and other crustacea. One
(B, haul 5), 70 mam., contained no food.

Amphipods and harpacticids are previously recorded as food.
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GOBIESOCIDA.
LEPADOGASTER CANDOLLI Risso.

Ten specimens from the tow-nets, inside and outside the Breakwater,
July-August, 5-7 mm., 1 contained no food, 3 contained young Temora
and 1 a Temora nauplius, and 2 other copepod nauplii. One contained a
Calanus nauplius, 1 a Balanus nauplius, 3 larval bivalves and an harpac-
ticid. One contained 2 harpacticids, 2 contained Pseudocalanus and 1 an
Evadne and 7 Podon.

The same kind of food is recorded for previous years—small copepods
(adults and nauplii), cladocera and Balanus nauplii being the chiet food.

LEPADOGASTER BIMACULATUS Doxov.

One specimen from a coarse tow-net, outside the Breakwater, July 22,
9 mm., contained a young Temora.

No. of Length

Net. Haul. Individuals. in mm. Food.
A 56 6 7-10 Temora.
1 10 9 Temora, Paralia sulcata.
61 1 7 No food.

One specimen in 1918 contained Balanus larve and larval mollusks.
One, kept alive, ate small copepods, Podon and Balanus larve.

LITERATURE.
1917. Lebour. * The Food of Post-larval Fish.” Journ. Mar. Biol.
Assoc., X1., 4, May, 1918,
1918. —. 4bid., No. IL. ; ebid., XII., 1, July, 1919.

1880. Meyer, H. A. * Biological Observations made during the Arti-
ficial Rearing of Herrings in the Western Baltic.” Report of
the U.S. Fish Commission for 1878,

RECORD OF LARVAL AND POST-LARVAL FISH FROM
THE TOW-NETTINGS, 1919.

Date.
Jan. Locality. Fish. No. Sizeinmm. Food present.
13 Knap to Penlee Clupea harengus 46 8-11-6 Larval gastropods.
West, Channel to e 71 8-11 Larval gastropods,
Breakwater Pseudocalanus elon-
gatus.
Knap to Panther » 81 8-11 Larval gastropods-

Pseudocalanus  elon-
gatus, young Cory,
ceus anglicus. |



FOOD OF YOUNG FISH.

Date.

Jan.

15

L7

21

24

27
29

Locality. Fish.
West Channel to o
Breakwater
Breakwater to New »
Grounds s
Panther.

West Channel to ]
Middle Sound

Breakwater
Knap
Middle Sound

Breakwater -
Panther i
Knap to Penlee i
Cottus bubalis
Breakwater Clupea harengus
Panther %
Middle Sound to "
Cattewater
Panther 5
Knap 5
Breakwater M
White Patch s
Panther "
Breakwater iy
Panther i
Anguilla vulgaris
Ammodytes tobianus
Breakwater

Clupea harengus
New Grounds i
to Breakwater
Clupea sprattus
Cottus bubalis
Ammodytes tobianus
Breakwater to Grobius (cf. minutus)
New Grounds

315

No. Size in mm. Food present.

151

200

244 ]

84

L] [l 1

—

11

=

el

7-12

8-12

8-12
10-11
9-11

9-10
10-11

10

Larval gastropods, lar-
val bivalves, Pseudo-
calanus elongat us-
copepodnauplii, T'in,
tinnopsis sp.

Larval gastropods,
voung Coryceus an-
glicus, Pseudocalanus
elongatus, larval bi-
valves, copepod nau-
plii, Balanus nauplii,
Tintinnopsis  sp.,
Coscinodiseus sp.

Larval gastropods, lar
val bivalves, Pseudo-
calanus  elongatus-
copepod nauplii.

Larval gastropods, lar-
val hivalve, Pseudo-
calanus elongatus,
harpacticids.

Larval gastropods.

Larval gastropods.

Larval castropods,
Psewdocalonus elon-
gatus,

Larval gastropods.

Pseudocalanus  elonga-
tus,

Oithona similis, cope-
pod remains.

Balanus nauplius, lar-
val bivalve.

Larval gastropod.

Pseudocalanus  elonga-
tus, copepod nauplii.

Copepod remains,

No food.

Pseudocalanus  elonga-
fus.

No food.

Pseudocalanus elonga-
tus,
No food.

Pseudocalanus  elonga-
tus.

No food.

Green food remains.

No food.

Pseudocalanus  elonga-
tus.

No food.

Larval gastropods.

No food.

Green food remains.



316 M. V. LEBOUR.

Date.
Feb. Locality. Fish. No. Sizeinmm.  Food present.
6  Breakwater to Clupea harengus 6 9-12 Larval gastropod,
New Grounds Paracalanus parvus,
Acartia clausi.
Ammodytes tobianus 1 4-5 Green food remains,
White Patch Clupea harengus 2 8-5-11 Balanus nauplius.
to Middle Sound
White Patch o 3 8-12 No food.
Breakwater to 5 T 9-12 -
Middle Sound
7 Middle Sound to  Ammodytes tobianus 1 5 P
White Patch
Duke Rock to Clupea sprattus 1 4 =
Breakwater
12 Breakwater to - 1 4-5 25
Panther
Clupea harengus 2 9-13 Pseudocalanus elonga-
tus.
Ammodytes tobianus 4  4-4-5  Green food remains,
Panther to Knap  Clupea harengus 2 11-12  Pseudocalanus elonga-
tus.
New Grounds to ot (i} 9-13 Pseudocalanus elonga-
West Channel tus, copepod re-
mains.
Cottus bubalis 1 35 Larval gastropod.
Ammodytes tobianus 3 47 No food (7 mm. alive :
White Patch to i 1 5 Diatom (Melosira).

Middle Sound

White Patch to Clupea harengus 1 9 No food.
Breakwater
14 Penlee to Panther Cottus bubalis 1 7 Alive,
Clupea harengus 5 8-5-14 No food.
Clupea sprattus 3 3:5—4-5 Green food remains,
Ammodytes tobianus 4 4-5 W% e
Breakwater Clupea harengus 1 15 No food.
Clupea sprattus 8 4-5 Green food remains.
18 Breakwater | Ammodytes tobianus 16 46 4 alive, others green
food remains.
Clupea sprattus 6 4-5-5  Green food remains,
Middle Sound to 5 3 45 PR ”
Breakwater
Clupea harengus 3 9-5-11  Balanus nauplii.
Ammodytes tobianus 13 4-6 Green food remains.
White Patch to Ammodytes tobianus 3 5-5-5  No food.
Jennycliff
Cottus bubalis 1 5 35
20  West Channel to  Clupea harengus 4 9-11 2
New Grounds
Clupea sprattus 2 4-5 v
Ammodytes tobianus 3 4-5-6  No food (1 alive).
Cottus bubalis 1 3 No food.
Breakwater Clupea harengus 3 8-11-6 Egg?
Clupea sprattus 4 4-5 No food.
Ammodytes tobianus = 2 4-5-5 v5
West Channel = 3 4-6 No food (1 alive).
24 Breakwater a0 1 5 No food.
Clupea sprattus Be 8 i
Shagstone = 2 b s
Clupea harengus 3 11-5 =
Agonus cataphractus 1 7 Balanus nauplii, Te-

more longicornis,
juv., larval bivalve,
harpacticid.



Date,

Feb.
25

28

Locality.
Knap
Panther
Bast Knap to

Penlee
Knap

March

13

14

17

21

24
26

31

Breakwater

Panther to West
Channel

West end of Break-
water

Panther

Knap

Penlee
Penlee to Panther

Knap

Knap

Breakwater to
West Channel

White Patch
New Grounds

New Grounds to

West Channel
Middle Sound
West, Channel
West Channel
Knap
Knap-Penlee
Knap

Breakwater

Panther

Knap-Penlee

FQOD OF YOUNG FISH,

Fish.
Clupea sprattus
Cyclogaster montagui
Cottus bubalis
Gadus luscus
Agonus cataphractus

Clupea sprattus

Cottus bubalis
Ammodytes tobianus

Clupea sprattus

Agonus cataphractus
Pholis gunnellus
Clupea sprattus

Ammod}tes tobianus
Clupea sprattus

Gobius sp.

Gadus luseus

Cottus bubalis
Clupea sprattus
Callionymus lyra
Pholis gunnellus
Clupea sprattus
Ammodytes tobianus
Cottus bubalis

Pleuronectes platessa
Clupea sprattus

Cottus bubalis
Callionymus Iyra
Clupea sprattus

Gadus ﬁiscus
Clupea sprattus
"

Ammodytes tobianus
Gobius sp.
Cottus bubalis
Clupea sprattus
Gadus luscus
Callionymus lyra
Clupea sprattus
Gobius sp.
Callionymus lyra
Clupea sprattus
Gobius sp.
Gadus luscus
Cottus bubalis

No. Bizein mm,

2 i

1 2

] 4

1 2-5

1 10

2 5-6

1 4

1 4

1 i-b

2 5

| 8

1 7

5 3-15

2 3

1 4

4 37

3 4

1 4

2 3

1 4
several 3—6

3 2-5

1 9

1 b

1 5

2 4

1 13

b 3-5

3 3

1 4

1 3

2 34

2 3-4

2 2-5
several 3-6

L] 3-6

, 3-6

2 3

1 4

1 b

I 5
several 3-6

3 3

1 3
several 3—6

1 25

1 3
several 3-6

1 3

1 2:5

1558

317

Yood present.

No food.
Larval gastropods.

No food.
Alive.

Green food remains

No food,
Balanus nauplii.
No food.

”
”
”
Pseudocalanus  clonge

tus.
No food.

Baﬂr;mw nauplii.
No food.
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Date.

April.

Locality.

April

3

=

11

17
22

23

29

30

Knap

Panther

Knap-Panther

Penlee to Knap

New Grounds

Knap

West Channel
Breakwater
New Grounds
Panther
Breakwater
West Channel
Breakwater
New Grounds

Panther
Knap

Knap to Penlee

Panther
Penlee

Knap-Penlee
New Grounds
Melampus Buoy to

New Grounds

Panther

M. V. LEBOUR.

Fish,
Gadus merlangus

Clupea sprattus
Gadus luscus

Gadus merlangus
Cottus bubalis
Gadus merlangus
Callionymus lyra
Clupea sprattus

Gadus ﬁ;erlangus

Gadus luscus
Ammodytes tobianus
Clupea sprattus
Gadus merlangus

Cottus bubalis
Solea variegata
Gadus merlangus
Cottus bubalis

Gadus r;erlangus
Clupea sprattus
Cottus bubalis

Clupea ;pru,ttus
Gadus merlangus

Solea v:;lgs.ris
Cottus bubalis

Agonus cataphractus
Cottus bubalis
Gadus merlangus

Solea vulgaris
Gadus merlangus

Gobius (probably
minutus)

Pleuronectes limanda

Gadus merlangus

Pleuronectes limanda
Cottus bubalis

Gadus merlangus
Pleuronectes limanda
Gadus merlangus
Callionymus lyra
Gobius minutus
Gadus merlangus
Ca'lionymus lyra

= el o [ SR [ ]

wm
L)

I e v -l ol RS OR U ) wg —

—

[==N0"]

OO o bt

U= N1

A
=3
-

Size in mm.

7-8-5

£E°°°L &L

:fo.—n—-ypuhv?wmpj:rm@m l::‘l:!u:r&q: ﬁnmmm B |
o2 L b _[;,c.‘-ro1¢_,.,r.1m ad
"

i 4
&

6-12
57

12
10

5-6
5-8

5-17

Food present.

Pseudocalanus elonga-
tus.

No food.

Pseudocalanus  elonga-
tus.

2 EH
Copepod remains.
Crustacea remains.
No food.

"

Pseudocalanus  elonga-
tus.

No food.

Crustacea remains.

No food.

Pseudocalanus  elonga-
tus.

No food.

Cop,(,zpod nauplii.
No food.

-

"
Temora longicornis.
No food.

11

Gre:ﬂ food remains.
No food (1 alive).
No food.

Alive,

Pseudocalanus  elonga-
tus.

No food.

Pseudocalanus elonga-
tus.

No food.

Alive.

Larval bivalve, cope-
pod remains, cope-
pod nauplii, Pseudo-
calanus elongatus.

Alive.

Pseudocalanus  elonga-
tus.

No food.

”
Pseudocalanus  elonga-
tus.
Alive.

Pseudocalanus elonga-
tus, eggs (copepod).
Pseudocalanus elonga-

e,

Alive,



Date.

April,  Locality.

30 Panther
West Channel to
Breakwater
Knap

May.

5 Knap
Knap—Penlee
Panther

13

14

16

Breakwater to
New Grounds
Panther

Breakwater

Penlee-Knap

Knap

Middle Sound

White Patch
E st Channel
Mid. Channel

Panther
Penlee to Knap

Knap to Panther

West Channel to
Breakwater

NEW SERIES.—VOL. XIL

FOOD OF YOUNG FISH.

Fish,

Gobius minutus

Solea variegata

Solea vulgaris
Callionymus lyra
Gadus merlangus
Zeugopterus punctatus

s
Solea variegata

Pleuronectes limanda
Gadus merlangus

Callionymus lyra

Zeugopterus punctatus
Gadus merlangus

Callionymus lyra

Gadus méi‘la,ngus :

Ca,lliony’r’nus lyra
Gadus merlangus

Pleuronectes flesus
Clupea sprattus
Gadus minutus
Gadus merlangus

LE
Clupea sprattus

Gadus merlangus

Gadus minutus
Gadus merlangus

Pleuronectes limanda
Gadus minutus
Callionymus lyra
Gadus merlangus

Gadus luscus

Clupea sprattus

Gadus merlangus
Zeugopterus punctatus
Gadus merlangus

Onos mustela
Gadus merlangus

Callionymus lyra

NO. 2,

No. Size in mm,

BD b BD e i b b D

—

(=] H

14

Lo = bD W

o

ot b

L

=

JULY, 1920,

6-7

S =1 O i o S 0D =]
—

(=2

=

4-20

10-11
15-22

G-11

6G-8
20
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Food present.
No food.

Alive,

e
Temora nauplius.
Alive.
Temora nauplius.
Pseudocalanus  elonga-
tus.
Temora nauplius.

No food.
Pseudocalanus elonga-

tus, copepod nau-
plius.
Temora  longicornis,

juv., copepod nau-
plius.
Copepod remains,
Pseudocalanus  elonga-
tus.
L LR S

2 tE]

Pscudocalanus  elonga-
tus,copepod remains.

3 alive (1 no food).

No food.

Calanus  finmarchicus,
Temora longicornis,
Pseudocalanus  elon-
guius, eggs (cope-
pod 7).

Copepod remains.

Harpacticid, egg (cope-
pod ?).

Calanus  finmarchicus,
Acartia elausi, cope-
pod nauplius.

Copepod remains.

Copepod remains, lar-
val mollusk.

No food.

Copepod remains.

Alive.

Pseudocalanus elonga-
tus, harpacticid.

No food.

Temora nauplius,

No food.

Pseudocalanus elonga-
tus.

No food.

Copepod remains.

1 ttl

X
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Date.
May. Locality.
16  Breakwater
19 Breakwater
Panther
Penlee
Knap-Penlee
20 Breakwater
27  Knap
Panther
28 Breakwater
Panther

New Grounds to
Breakwater

June.
2  Knap to Penlee

Panther

Breakwater

M. V. LEBOUR.

Fish.
Gadus merlangus

Clupea sprattus

Gadus merlangus

Labrus (bergylta type)

Zeugopterus punctatus
Clupea sprattus
Labrus (bergylta type)
Gadus merlangus

- Onos sp.

Trigla sp.
Gadus minutus

Gadus merlangus
Clupea sprattus
Gadus merlangus

Gadus pollachius

Onos sp.

Gadus merlangus
Clupea sprattus
Merone labrax
Clupea sprattus
Gadus merlangus

=

Onos sp.

Solea vulgaris
Pleuronectes limanda

Gadus merlangus

Callionymus lyra
Merone labrax
Gobius minutus
Clupea sprattus
Gadus merlangus

Trigla sp.
Callionymus lyra -
(Ylunea sprattus

No. Size in mm.
4 i

1 22
8 7-8

el BD i p -
=8 e [

L ] [=R-1R -]
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Pt bt ot et o
= @ — =1
= Do -
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=

B

Food present.

Pseudocalanus elonga-
tus, Temora nauplius.

Pseudocalanus elonga-
tus.

Pseudocalanus elonga-
tus, Acartia clausi,
Temora longicornis,
juv., Calanus finmar
chicus, Balanus nau-
plius.

Copepod remains, eggs
(copepod 7).

live.

No food.

Temora longicornis
juv., copepod re
mains.

Not examined.

Pseudocalanus elonga
tus, Temora longi
COrnis.

No food.

"

Pseudocalanus  elonga-
tus, Calanus finmar-
chicus, Temora longi-
cornis, Acartia clausiy
harpacticid, copepod
nauplii.

Podon sp., Calanus fin
marchicus, Acartia
clausi.

Temoralongicornis,juv,

No food.

”
Copepod remains,
No food.
Acartia claust, copepod
nauplii.

Calanus finmarchicus,
Centropages typicus,
Acartia clausi.

Copepod nauplius.

Alive,

Copepod remains,

Calanus finmarchicus,
Pseudocalanus elon-
gatus.

No food.

2

22

LE] £
Carcinus meenas zoéa
Calanus finmarchicus
Not examined.
Copepod remains.
Wo food.



Date.
June. Locality. -
3 Penlee to Knap

Panther to Knap
6 Knap to Penlee

Breakwater
Panther

Breakwater

16 Knap to Panther

Knap

Panther to Break-
water

17 West Channel

July.
1 Knap to Shagstone
Mewstone

Knap-Mewstone

2 Penlee -

4  Rame to Penlee

Scraping bottom
Penlee Point N.E.
Penlee Buoy E.
by N.

FOOD OF YOUNG FISH.

Fish,
Gadus merlangus

Callionymus lyra
Clupea sprattus

tE]
Gadus merlangus

2

Callionymus lyra
Gobius minutus

2
Gadus merlangus

Callionymus lyra
Labrus (bergylta type)
Gobius minutus

Gadus merlangus
Blennius gp.

Labrus (bergylta type)

th ]
Gadus merlangus

L

Lahbrus (bergylta type)
Gobius minutus
Callionymus lyra
Gadus merlangus

Onos sp.

Gobius minutus
Labrus (bergylta type)

Callionymus lyra |
Gadus merlangus
Gobiug minutus
Blennius sp.
Gohius pictus

Gaobius sp. :
Callionymus lyra |

(GGobius microps

Blennius sp.

LH

No.

10

e et i

O b -

el el R

12

b3 =

e et [ O

Size in mm.

5-8

8-6-15

— N
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Food present.

Pseudocalanus  elonga-
tus, Acartia clausi,
copepod nauplii,
green food remains.

Pseudocalanus  elonga-
tus.

No food.

’

Acartia clausi, copepod
nauplii.

Paracalanus parvus,

No food.

Pseudocalanus elonga-
tus, copepod remains,
copepod nauplii.

Copepod remains,

No food.

2

Copepod nauplius.

No food.

Pseudocalanus elonga-
fus.

Pseudocalanus  elongn-
tus, Calanus finmar-
chicus, Temora longi-
cornis.

No food.

”
Calanus finmarchicus.
Pscudocalanus  elonga-
tus, Calanus finmar-
chicus.
No food.

Podon intermedivs,
Pseudocalanus elon-
gatus, larval gastro-
pods.

Harpacticid.

Copepod remaine.”

No food. )

Acartia clausi, Pseudc-
calanus elongatus.y,

No fcod.

Pseudocalanus  elonga-
tus.

Pseudocalanus  elonga-
tus, juv., Temora
nauplius, Balanus
nauplius, larval gas-
tropods, eggs. (cope-
pod ?).

Copepod remains.

Not examined.
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Date.

July.

Locality.

Scraping bottom

Penlee Point N.E,

Penlee Buoy E.
by N.
14  Attached to dredge Gobius elongatus

15

18
21

22

Eddystone S.E.
Looe Is. N.E,

Eddystone 8.E.,
Looe Is. N.  E.

Rame to Penlee

Eddystone 8.E.,
Looe Is. N.N.E.

Mewstone

Penlee to Break-
water

Rame N.W., Mew-
stone E. $ N.

Rame Head N.E.
Mewstone E.S.E.

On Young Fish
Trawl (Haul 10)

W. Breakwater

M. V. LEBOUR.

Fish.

Gobius pictus §
Labrus (bergylta type)
Lepadogaster candolli

Gobius jeffreysii
Scophthalmus norvegi-

cus
Clupea pilchardus
Labrus (bergylta type)

Onos sp.
Lepadogaster candolli
Labrus (bergylta type)

Gobius pictus
Labrus (bergylta type)

Clupea pilchardus
Gobius sp.

Gobius pictus

Gobius paganellus
Labrus (bergylta type)
Lepadogaster candolli

Labrus (bergylta type)

Scopthalmus norvegi-
cus

Labrus (bergylta type)

Scomber scomber

Gadus merlangus

Labrus (bergylta type)
Gobius Ruthensparri

Callionymus lyra

Clupea pilchardus

Labrus (bergylta type)
Trigla sp.
Lepadogaster candolli
Callionymus lyra
Labrus (bergylta type)

Blennius sp.

Qutside Breakwater Clupea pilchardus

Gobius paganellus
Labrus (bergylta type)

Lepadogaster candolli
Lepadogaster bimacu-
latus

No.

[ BNl

—

el el = R - T

e

N el I = Sl R

-

Size in mm.  Food present.

6-11 .

8 2

7 23

17-5 i

]4 Lh

10 .

15-21 No food.

57 Oithona sp., Calanus
and T'emora nauplii.

7 Egg (copepod ?).

7 No food.

5-7 Temora longicornis and
naupliug,  Balanus
nauplii.

7 Balanus nauplius,

7 Not examined.

lg L

55 No food.

7 Copepod remains.

10 »

b Temora nauplii.

G Temora, juv., copepod
nauplii.

5 Temora, juv., and nau-
plii, copepod nau-
plius.

E Temora nauplius.

5 Not examined.

8-10 Copepod remains.

13 Pseudocalanus  elonga-
tus.

6 Temora nauplii.

9 Pseudocalanus elonga-
tus.

4-5 Pseudocalanus  elonga-
tus, Temora nauplii,
young Temora.

18-22  No food.

5 Temora nauplii.

10 ca  Alive.

6 Harpacticids.

35 No food.

] Young Temora and
nauplii.

8 No food.

19-20 v

10 A

4-7 Young Temora and
nauplii, Balanus nau-
plii.

6-7 Young Temora.

9

2



Date.
July. Locality.

23 Rame Head

Penlee

Rame to Penlee

256 Rame Head
N.N.W., Penlee

E.N.E.

Polperro bearing
N.ZE. to N. £ W.
Looe Ie. N.E. 3 N.

Aug.
8 Rame Head N.W.,
Penlee N. by
E.1E.

18 West Channel

Cawsand Bay

Middle Sound to
New Grounds]

20  Off White Patch
Cawsand Bay
21 E Rame Head
N.N.W. Mew-
stone, E.N.E.,
bottom
E Rame Head
NW.iN,
Mewstone N.E.
by E. {E.

D Rame Head
N.N.W., Mew-
stone ca.
E.N.E., mid-
water

FOOD OF YOUNG FISH.

Iish. No.
Callionymus lyra i
Gobius pictus ; 4

L 3
Callionymus lyra 2
Labrus (bergylta type) 4

5 10
Gobius pictus 2
Callionymus lyra 1
Labrus (bergylta type) 1
Gobius sp. 1
Clupesa pilchardus 1
Callionymus lyra 2
Solea sp. 1
Lepadogaster candolli 1
Labrus (bergylta type) 5
Trachinus vipera 1
Trigla gurnardus 1
Caranx trachurus 2
Trachinus draco ? 1
Lepadogaster candolli 1
Trigla gurnardus 1
Gobius minutus 1

Labrus (bergylta type) 1

Lepadogaster candolli 2

Clupea pilchardus 10

" 38
Gadus merlangus 1
Solea lascaris 1

Ammodytes tobianus 1
Rhombus laevis 1

323

Size in mm. Food present.

9 Aeartia clausi, Temora
nauplius.

6-7 Acartia clausi.

5-8 Aecartia clausi, young
Temora.

§-9 Copepod remains,

5-7 Young Temora and
nauplii.

4-8 EH) 23

G-8 Acartia clausi, copepod
nauplius.

9 Copepod remains,

12 T'emora nauplii.

8 Not examined.

18 No food.

5-9 Not examined.

2:5 2

5 tH

5-6 Temora and  other
copepod nauplii.

6 No food.

6 Not examined.

2-5

6 a3

7 Evadne, Podon, Pscu-
docalanus elongatus.

9 Paracalanus  parvus,
other copepod re-
mains.

8 Not examined.

6-5 Podon, Temora longi-
cornis, Pseudocala-
nus elongatua,

5-6-5 T'emora nauplius,Cala-
nus nauplius, Pseu-
docalanus elongatus.

17-23 No food.

19-26 A

36 Calanus finmarchicue

12 Alive.

17 No foed.

6 Eggs (probably cope-

pod).
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Date.

Aug. Locality,

29 F Rame Head
N.N.W., Mew

stone ca.
E.N.E.

F Rame Head
N.N.W., Mew-
stone ca.
E.N.E.

29 D Rame Head
E by N.N.,
Eddystone
S.E. 18

Coarse Tow-net,
bottom, Penlee
Point to Rame
Head

M. V. LEBOUR.

Fish. No.
Syngnathus rostella- 1

tus
Caranx trachurus 3
Trachinus vipera 1
Trigla gurnardus 1
Clupea pilchardus 8
Arnoglossus sp. 2
Ammodytes lanceolatus 1

Clupea pilchardus 14
Arnoglossus sp. 1

Trigla sp. (B form) 1
Trachinus vipera

ot

Size in mm. Food present.

42

8-5-17

=1

6
17-21
14

19

19-22

o1
[

Not examined.

Paracalanus  parvus,
Centropages typicus,
Coryceus  anglicus,
Podon, Halosphera
viridis, Coscinodiscus

sp.
Podon, Evadne, Pseu-
docalanus elongatus.
Not examined.
No food.
Not examined.

2

No food.
Not examined,





