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2 A. E. HEFFORD.

THE observations which form the subject of the following notes deal
with only part of the total material on which my studies of teleostean
reproduction, pursued during the last two years, have been made; but
as the other and larger part of the material consists of preserved
specimens of the young (chiefly post-larval) stages of fishes collected
during the four years 1906 to 1909. inclusive, it is more convenient to
deal with the egg collections of the past year first and to treat the
whole collection of young fry separately in a further paper.

Systematic examination of tow-nettings for pelagic fish-eggs began
on February 11th, and in the early months before the steamer was in
commission, owing to the .exigencies of weather and time which attend
the use of a small sailing-boat, samples were taken only inside the
Sound or in its near vicinity. As will be seen from the analysis of the
collections given in Table I, there was a break of more than a month's
duration, beginning early in March. From April to the end of August
the S.s. Oithona was available, which not only rendered collections from
the open-sea areas possible, but also permitted the use of the Petersen
young-fish trawl, by which large quantities of fish-eggs could be
obtained. The quantities so obtained were generally much too large
to admit of their individual examination, and therefore it was my
practice to pick out a portion of the total eggs for careful examination
and frequently for hatching in the laboratory, while the J;esidue was
scrutinized as carefully as possible so that the rarer specimens should
not be omitted. After a certain amount of practice ohe can recognize
many of the familiar species by size and other peculiarities even with
the naked eye, so that after a confirmatory microscopic examination it
is possible to obtain a fair knowledge as to the identity of the majority
of the species present in a plankton sample, and then exceptional eggs
can often-though not, of course, without exception-be discerned. In
the case of tow-net samples, which were taken with coarse (::!4strands
to the inch) or medium (50 strands to the inch) nets at various depths
from the surface to about 9 or 10 fathoms, care was taken to pick out
every individual egg. The hauls were in most cases of 15 minutes'
duration, so that quantitative comparison is to some degree possible.
Throughout this work I have conducted my observations having in
view practical fishery questions-e.g. the locating of spawning areas,
the duration of the spawning period, and the relative extent of the
breeding of various species of fishes in the Plymouth area-rather
than details of purely biological interest, and therefore my records of
the characters of eggs and larvae have had special regard to points for
purpose of ready identification at the various stages of development;
hence details of embryology have little place in this paper.
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The ova and larvae of the majority of species occurring here are
already more or less, completely known, thanks to the labours of
Cunningham, Holt, McIntosh, Masterman, etc., in this country, and
to Ehrenbaum and other continental investigators, so that the main
object of the descriptive notes which- follow is to fill up gaps or to
amplify those previous observations which still lack completeness. It
is, perhaps, unnecessary to point out that records of such essential
diagnostic characters as dimensions, additional to those which have
been made on an 'extensive scale in investigations made in various
parts of the North Sea and elsewhere, are of no little importance and
value, owing to the local variation which occurs in such respects.

In glancing at the general constitution of my egg samples, as shown
in Taqle I, perhaps the most striking feature is the vast preponderance
of those belonging to unmarketable forms. The species which afforded
the most numerouspelagiceggswasthe rockling,Onos(Motella)mustela,
and not far behind this in abundance come the gold-sinny or rock-
wrasse (Ctenolabru8 1'upestris), the boar-fish (Capros «per), and the
dragonet (Callionymus lym). Doubtless more eggs of such important
families as the Gadidae and. Pleuronectidae would have been taken if
more off-shore collections had been possible. One may assume that
the relative abundance of planktonic eggs, ,if sufficiently numerous
samples are taken, is a fairly reliable index to the proportionate
numbers of mature fish occurring in the area under observation at the
spawning period. It is therefore to be expected that samples of
planktonic eggs from inshore areas should consist predominantly of
those from the littoral species of rockling and wrasse.* The same
cause, however, does not explain the predominance of dragonets, boar-
fish, and Norwegian top-knot over such forms as whiting, dab, plaice,
and sole, which are marketable fish of much importance to our local
trawlers and line fishermen. The general aspect of the case is that
species which are regular objects of the trawlers' pursuit are poorly
represented in our egg samples. How far trawling itself is responsible
for this condition of things is an open question, which in any case
it is not in my province to attempt to answer here. But it is a note-
worthy fact that the forms mentioned above are of such small size
that they would to a great extent escape through the meshes of an
ordinary trawl, and therefore stand the best chance of surviving on,'a
well-fished ground. The result cannot be entirely attributed to local
distribution of the mature fish, for the Norwegian top-knot has practi-
cally the same distribution here as the sole, thick back, "merry-sole,"

. It should be remembered that only one species O\lt of the four Plymouth wrasses (viz.
Cte1wlabT1tSTupestTis)produces pelagic eggs.
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and 'dab, .as' well as app;roximately the' saine spawning period, while
'the same' can be said regarding Oaprps aper .as compared with the
gurnal'ds: . . '
, In the c(mrse of my laboratory observations, 3; point which has
'Struck me as ,interesting and worthy of further definite inquiry, is the
relative vitality of the' eggs of, various species, as indicated by the
extent to which they are affected by the conditions under which they
'are'kept while tinder observation, in the course of their development
in the, laboratory. "On several occasions I have kept ova of different
species in the same vessel' of sea-water in order to watch the process
of development' alid examine the hatched-out larvae. In such cases it
ifrequently happened that one species would do well and produce
'healthy and vigorous.larvae, while another would fare badly, and, if the
embyro survived' so long as .to hatch out, the resulting larva would be
.more or less moribund from the outset and frequently crooked in
-shape. . Notable among those whose vitality in the laboratory was
'considerable were the eggs and larvae of ~lJ{otel/arnustela, OallionYl1LUs
lym, and.Otenol(tb1'Usrupest1'is,while those which most often appeared
';to be'adversely affected were Gadus, T1'igla, and especially the rare
.forms Ranicep.smnintbS and Ser1'lfnuscabrilla. It is to be expected that
;natural selection hasi.effected that inshore-and sometimes even

:estuarine;:., ;fprms. like Motella l1LUstelaand Otenolab1'us1'upest1'isshould
'produce eggs which are capable of a wider range of environmental
change (e.g, of temperature, 'to take the most obvious factor which
operated in the qases under discussion) than those species which .spawn
in deeper water" where the surrounding conditions are of a more
'uniform character. In the caSe of Ser1'anus cabrilla it is not sur-
,prising. that ova produced ih, this neighbourhood\ which must be at
.the i extreme limit 01 the natural spawning area of this species,
should be of lesBithan average health. The laboratory temperature
'falls Ji>elowthat of the sea at times in winter, and in summer is gener-
'ally above ,it.: In: the hot 'weather my vessels containing eggs were
'putt tp stand' in'running aquarium water for the sake of coolness.
The same should be done if frost. is to be feared in winter. I kept my
::eggs,in,sea~water.obtained from well outside the Sound, or in aquarium
.water 'wnich' had b~en treated with. animal charco!!l and then filtered
,through'S: "Berkefeld ""filter."'"
f' .'..,:

* See ,~llen and, ~ elstn, ,'! On t!le~l'tificial Culture .of I\fari\le Plan~d.o;n Organisms,"J01Irn..jf.'B.A., VoL'i nt, No.5, p. 432.
., -'. " ""," .
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I. PELAGIC EGGS.

Ctenolab1'us1'upest?'is,L. Gold-sinny or Rock-wrasse.

HOLT (lla), p. 465, Figs. 23, 24, 28-30.
HEINCKE u. EHRENBAUM(10), p. 266, Fig.17a-d.

THIS species afforded the most numerous of the pelagic eggs taken
during the months of May, June, and July. Belonging to a littoral
species it was taken for the most part in near-shore tow-nettings, and was
practically absent from. the offshore Eddystone Grounds; but there was
one notable exception to this on July 20th, when several were taken one
and a half miles south-east of the Eddystone. The egg, which is
easily recognized by its small size, clear' homogeneous yolk devoid of
an oil-globule, small perivitelline space, and embryo with slender body
and uniformly distributed pigment, has been described by Holt
(op. cit.) from the south-west coast of Ireland and from the Gulf of
Marseilles, and by Heincke and Ehrenbaum from Heligoland. The
size of the egg is liable to much variation. The diameters recorded for
the North Sea are 0'72 to 0'94 mm., for the Mediterranean 0'70 to

0'83 mm., and for the Irish coast 0'835 mm. The diameter of my
eggs ranged from 0'78 to 0'90 mm., averaging '878in May, '839 in
June, and '822 iIi' July. The first specimen was taken on the 7th of
May, the last on the 20th of July. The newly hatched larva has a
total length of 2'16 mm., the distance from snout to anus being
1'22 mm.

The post-larval stages have been taken in the young-fish trawlfrom late
June onward, but they do not appear in that relative abundance which
one might expect from the commonness of the ova. This is probably
due to the fact that they early seek the environment of inshore rocks,
which is the habitat of the adult. Holt (l1d, p. 125) speaks of
young examples being common on the zostera beds of Cawsand Bay,
and the Yealm estuary, but judging from his later publication of a
d'rawing of a young wrasse taken at Fowey (Marseilles, 1899), and
erroneously identified as C. ,'upestris, it is probable that at this time he
was conf1}.singthis species with another wrasse, probably L. 'l1Laculatus,
the young of which are more commonly met with off the shores of
this neighbourhood in summer. The later post-larval stages, like the
early larva, are characterized by their lack of black pigment, which is

( limited to a large spot at the base of the posterior end of the anal
fin and at the base of the caudal fin, and for the rest a little in the
peritoneum, on the head and on the throat.
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Se1'1'anU8 cabrilla, L. The Gaper.

.RAFFAELE(20), p. 19, Tav. 1, Fig.,5, Tav. II, Figs. 1 and 3.
HOLT(Hf), p. 11,PI. IV, Figs.33-40.

Four eggs with homogeneous yolk and single oil-globule were taken
on August 27th and six on August 30th, in each case in plankton
caught by the young-fish trawl in W~itsand Bay. In both cases the
eggs soon developed unhealthy symptoms, and the characters of the
embryo and larva must be considered with this condition borne in
mind. The diameter of the eggs ranged from 0'92 mm. to 0'97 mm.
and the size of the oil-globule from 0'14 to 0'15 mm. Before th~
formation of the embryo the surface of the yolk presents a rough~ned
appeara:J}.ce,which may be due to a slight granulation in the peri-
blastic region (cf. Holt, op. cit., p. 12). Just before the outgr,owth of
the free caudal region a few round, pale yellow chromatophor~s have
appeared along t~e sides of the embyro, and smaller, somewhat in.
conspicuous dark stellate chromatophores are fairly uniformly dis-
tributed all over the body. As development proceeds the pigment
spots increase in size, single yellow chromatophores by the anus and
in the mid-post-anal region being well marked. There is a little
pigment of each colour over the oil-globule, but none on the yolk-sac.
The hatched-out larvae were moribund in every case. The length of
the newly hatched larvae (Fig. 13) varied from 1'84 to 2'30 mm. The
largest and most whole specimen measured 1'00 mm. from the snout
to the posterior edge of the yolk-sac, and 1'26 mill. from snout to
anus. The post.anallength of 1'04 mm. should have a trifle added to
it to allow for, the slight shrinkage which had taken place. The
pigment has a very characteristic distribution, but varies somewhat
in the size' and number of the chromatophores. Black pigment is
confined to ~he dorsal (anteriorly it may be dorso-Iateral) region of
the head and trunk, extending as a dorsal line to the caudal extremity.
The yellow, which by transmitted light shows a greenish tint, is con-
fined on the body itself to a few rather widely separated chromato-
phores of large size. In an average case there are one on the head;
one behind the otic region; two in the pre-anal dorsal line ; two lateral
spots at the level of the posterior edge of the yolk-sac; one very
large one over the anus and at the mid-post-anal point in the dorsal
and ventral contours. .Ramifications extend into th~ unpaired fins in
the two latter cases. All the larvae observed showed one large dorsal
mid-post-anal chromatophore, but the corresponding ventral pigment
may consist of as many as four chromatophores. In the dorsal fin

T
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,there is a row of four to six large chromatophores, which usually
exhibit upwardly and outwardly radiating outgrowths. 'The 'most
posterior of the series is a little behind the dorsal, chromatophore of
the caudal region. There may be corresponding 'pigmentation in the
anal fin, but it ,is not so extensive, from two to four chromatophores
being the usual occurrence. The pre-anal, fin may 'have a spot of
yellow pigment near its margin, and invariably there is a sIilall patch
in its antero-dorsal angle, where the contours of yolk-sac and intestine
converge. There is' no pigment on the' yolk-sac, but over the oil-
globule there are one or two chromatophoresof each colour. '

Normally the yolk-sac is somewhat elongated and bears the oile
globule at its anterior end, but the position of the oil-globule shows
some variation, and in two 'cases was only just within the anterior
hemisphere. " ,

The general form of -the larva resembles that of Holt's Fig. 33 (op.
cit.), the characteristic features apart from pigmentation being the
ovoid yolk-sac with anteriorly placed oil-globu!eand the broad pre-i
anal fin membrane. "

My late embryos and larvae all showed a marked tuberculated epi~
dermis, which was doubtless a pathological condition, and may be
regarded as diagnostically unimportant.

On referring to previous observations by Raffaele and Holt of
Mediterranean species, one finds conspicuous characteristic features
which are common to all the above and to my Channel specimens;
but there are also puzzling variatjons which, in the case of ,the Gulf of
Marseilles specimens; db not seem to be altogether explicable as being
the result of partial observations of more than one species. Raffaele'
(op. cit., p. 19) deals with the eggs of three species, which I give below
with the dimensions :- ' "J'

Sm'anus (Centropl'istis) hepatus
S. camilla . "
S. sCI'iba

Diam. of egg.
mm.

0'78"
0'90' '

0-90

Diam.,of
'oil-giobule..

0.145
0'15

~O'122

He figures the larvae of S. sC1'ibaand S. cabrilla (Tav. 2, Figs. 1-4),
but does not give larval dimensions nor any further indication as to'
the specific pigmentation than can, be derived from the uncoloured
drawings. ,

In size my eggs agree most with his B. cab1'illa,although slightly
larger. Raffaele's newly hatched S. cab1'illctlarva has .the oil-globule,
centrally situated, while his S. hepatus shows it anteriorly situated.,
The former has large mid-post-arial dorsal and ventral chromatopliores'
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In the unpaired fins of the newly hatched larva there is no pigment,
but a four to five days' old larva shows two large chromatophores on
the dorsal and anal fins.

Holt (op. cit., p. 11) examined <)everal Serranoid eggs from the Gulf
of Marseilles and found among them unusual variability. The
diameter varied from 0'72 to 0'89 mm. (for the most part lying
between 0'78 and 0'84 mm.), and the oil-globule from 0'14 to 0'16 mm.
He found that the embryonic pigment, which first appeared before the
outgrowth of the caudal rudiment (the black generally, but not always,
preceding the yellow), showed considerable variation, while there
appeared to be no constant relation between the variations. As to
the nature of the yellow pigment (often greenish yellow by trans-
mitted light, and very pale by reflected light) Holt's records (as well
as Raffaele's) agree with my observations. Both black and yellow
chromatophores are shown as a rule over the oil-globule, but never
over the rest of the yolk-sac. In all Holt's observations of the newly
hatched larvae the oil-globule was anterior, the pre-anal part of the
body slightly longer than the post-anal, the multicolumnar notochord
had its vacuoles arranged fairly regularly in two series, dorsal and
ventral. Pigment was disposed along the whole length of the dorsum,
and was sometimes present on the sides and intestinal region. The
yellow chromatophores followed the contour of the dorsum, and
post-anally there were only two spots, a dorsal and a ventral, generally
well defined, marking the centre of the post-anal region. The pigment
on the head varied. There was always a spot at the angle formed by
the intestine and the dorso-posterior profile of the yolk-sac, and also
in the region of the urocyst, and sometimes others over the intestine.
It is to be noted that Holt never observed any pigment in the
embryonic fins of the newly hatched larva, but after three days black
-pigment appears in the embryonic fin-a row of chromatophores in
the dorsal and one chromatophore in the anal fin, while black pigment,
which increases with the growth of the larva, appears along the dorsal
contour of the intestine (op. cit., Figs. 36 and 37). My larva, on the
other hand, shows soon after hatching a row of yellow chromatophores
in the dorsal fin. Otherwise it agrees with the youngest larval stages
which Holt represents in Figs. 33, 34, and 35, and refers to Se1'ranus
(hepat~tS?). It is possible that the early appearance of yellow 1?igment
in the dorsal fin is a characteristic of S. cabrilla, which distinguishes it
from S. hepatus, the species probably observed by Holt. However, a
still later stage observed by him (" aIevin age de quelques jours "), of
apparently the same species, does show large yellow chromatophores
associated with the relatively diminutive black ones in the embryonic
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fins, and also differs from the other larvae in having the black pigment
of the body predominantly ventral instead of dorsal. A still further
distinct variation is shown in an older stage with the yolk almost
absorbed and the mouth open (but only 2'06 mm. long), which has
much yellow and no black in the embryonic fin (op. cit., Fig. 40).

With the material at his disposal and the small assistance derived
from Raffaele's incomplete observations, Holt was unable to come to
any definite interpretation of these unusual and irregular variations of
larval pigment; and the still further difference displayed by my larvae
does not add light to the problem. Holt referred them, or at least
some of them, to S. hepatus as the most probable parent, on account of
their smaller size as. compared with Raffaele's, and because of the
greater abundance of this species in the area from which his eggs were
taken. He also admits the possibility of some S. cabrilla eggs being
present among his specimens.

As to the specific identity of my eggs I have little doubt in ascribing
them to S. cab1'illa,which is a constant, though not common, inhabitant
of Channel waters. As far ae can be judged from Haffaele's in-
complete records, the egg and larva agree with his S. cabrilla from
the Bay of Naples, except that his figures show no pigment in the
embryonic fin of the newly hatched larva, but only at a later stage.
The dimensions of the egg and oil+globule show practical agreement.
The date of the occurrence of the eggs agrees with Day's record of the
&pawning season of S. cabrilla. The only other member of the genus
known to British waters is S. gigas, Ouv. and Val, mentioned by Day
as an occasional and accidental visitor, who also -states that" in
warmer climates it deposits its ova in shallow water." I do not know
of any description of the ova of this species. It does not seem likely,
however, that it would spawn successfully here.

Garanx trachU1'uS, L. Scad or Horse Mackerel.

HOLT* (lIb), p. 9 j (lId), pp. 116-20 and 340.
(l1f), pp. 27-31, Figs. 53-63.

CANU(3b), pp. 63-71. PI. V, Figs. 1+-6.
HEINCKE and EHRENBAUM(10), p. 277, Figs. 28-31.
EHRENBAUM(5c), p. 234.

Although this species was exceedingly common off the coast in the
early summer months only one egg was taken. This occurred in the
catch of the young-fish trawl taken near the Eddystone on 29th June.
It was not closely observed till the following day, when the larva had

* See also North Sca Investigations, VI. "The Reproduction of Camnx traclmrus,"
Joum. M.B.A., Vol. III, N.S., pp. 190-4 (1893-5).
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hatched out, but in an unhealthy condition and with' the tail much
bent. It was recognized by the larval pigmentation and by the totally
segmented yolk, which bore anteriorly an oil-globule of 0'24 mm.
diameter. The black and yellow pigment had a similar distribution
to that in Holt's and Ehrenbaum's figures, but was not so strongly
marked. On account of the deformity of the tail it was impossible to
ascertain the total length. It measured 0'98 mm. to the posterior
contour of the yolk-sac. Post-larval stages have occasionally appeared
in the catches of ,the young-fish trawl in July and August. It would
appear, therefore, that the fish spawns out in deep water, the drift of
the eggs and larvae towards the coast requiring some little time. . It
will be noticed that my solitary egg was at the last stage of embryonic
development when taken. Its unhealthiness also is in keeping with the
general rule that the more the habitat of the species'lies in the open
sea the greater the difficulty experienced in rearing the larva in the
laboratory. In spite of the abundance of scad, at this time in these
waters, all ,those I was able to examine wereimmature,- so that
I inferred .that the older and'spawning fishes did not approach the
coasts so closely. Against this, however, it mm.t be stated that as the
result of his investigations in the North Sea, Ehrenbaum (op. cit.,
p. 235) finds that Camnx tmchurus favours as spawning places the
shallow coastal areas from 10 to 25 m. depth, while outside the 30 m.
line only few eggs were found.

Previous records of the occurrence of this egg in the Plymouth
neighbourhood are confined to the observations of Holt (l1d, p. 116);
who obtained four specinlens -in July, 1897.. The diameter of the egg
was 0'81 to 0'93, and the oil-glohule 0'22 to 0'23 mm.

Capros aper, Lacep. Boar-fish or Cuckoo.

The pelagic eggs ()f this species first appeared in tow-nettings taken
on 14th June, and from the end of that month to the end of August
our samples from the deeper water contained a well-marked pre-
ponderance of these eggs, which were especially numerous at the
beginning of July in the neighbourhood of the Eddystone. The
embryonic characters were first described by Cunningham (4a, p. 10),
wbo artificially fertilized ova in August, 1897, and Holt has published
descriptions and drawings of the larval stages (l1f, p. '26, PI. V,
Figs. 43-8). Pelagic eggs taken by him varied from 0'93 to 1'01 ]11m.
in diameter (chiefly ~97to '99), and contained an oil-globule of 0'15 to
0'165 mm. diameter. The ,average dimensions of my ova were:-
diameter of egg, 0'946 mm.; diameter of oil-globule, 0'156 mm.; and
the range of size was from 0'90 to 0'98 mm. for egg,.and from 0'145 to
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0'17 mm. for oil-globule. which was frequently of a yellowish tint.
The 'species may be readily recognized towards the end of embryonic
development by the characteristic yellow and black pigmentation. The
yolk is homogeneous, the oil-globule of a yellowish tint, and the
ca.psule marked with fine corrugations. At about the time of the out-
growth of the caudal rudim~rit black chromatophores appear on the
head and in a line on either side of the body. A rather large Kupfer's
vesicle is visible at this stage. Yellow pigment appears soon after-
wards.On,e larva. soon after hatching measured 1'40 mIll. from snout
to 'anus, and about 2'46 mm. in ,total length. Another had a total
length of 2'02 mm., the distance from snout to end of yolk-sac being
1'08 mm. Black and yellow pigment occurs in rather large, stellate or
dendritic chromatophi)res on the head and along the sides of the
body. At about the level of the anus and in the mid-post-al1al region
there is a tendency for it to be more concentrated. The embryonic
fins and the posterior extre~nity of the trunk are unpigmented. .

In spite of the abundance of pelagic ova not a single larval or post-
larval specimen occurred in our young-fish trawl collections. The
young fish appear to seek earlY,the deeper .parts of the Ohannel.. The
on~y specimen recorded up to the present is one ofl5! mm. length,
taken in Septeinber, 1906, by the Danish research steamer TJ{or, to
the west of the Ohannel Islands (21d, p. 5).

Tmchinus rvipcm, Ouv.

This conspicuous and very easily identifitjd egg occurred frequently
though not abundantly in our samples from the latter part of May to
the end of August. The many bright yellowish-green oil-globules
and the richly pigmented embryo and yolk-sac render it a conspicuous
Object in the tow-nettings. The diameter lay between 1'28 mm. (in
May and June) and 1'1 mm. at the end of August. Post-larval stages
were frequently taken from the endof June throughout the summer.

~TRIGLA. The Gurnards.

. There are five species of Trigla i)ccurring in the waters off Plymouth,
and the specific identification of their pelagic eggs, which are ,similar
in character and show considerable overlapping in dimensions, is a
matter of great difficulty and often an impossibility. The only circum-
stances which ensure certainty of determination are when'the ,spawn-
ing fish are captured in quantity at about the. same time and in the
same area as the eggs, so that an extensive comparison can be made
between the planktonic eggs and those taken from the ripe fish.
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Such, for example, were the 'conditions under which Holt (llb,
p. 31) was enabled to identify the eggs of T. cuculus ,taken in April
and May off the west coast of Ireland, and similarly Ehrenbaum
(5c, p, 248) has made extensive measurements of planktonic and
artificially fertilized ova of T. gurna1'dus in the North Sea, the main
purpose in the latter case being to distinguish between grey gurnard
eggs and those of the mackerel, which may to a certain extent coincide
in diameter and size of oil-globule.

The following table shows the dimensions of artificially fertilized
Trigla ova fro~n four species which have previously been described
by'various observers;-

Besides the above four species, T1'igla lyra, L., commonly known as
the Piper, occurs off Plymouth in appreciable quantities, but its ova
have never been described, A further difficulty is introduced by the
great variation which is shown by the eggs of tne same species
observed in different regions and at different times, In spite of this,
bowever, Cauu (3b, p, 72) has stated that, as regards the eastern part
of the Channel, the eggs of T. hi1'undo exceed in diameter those of all
other members of the genus, hut he does not give any actual observa-
tions to support this statement.

Out of my own collection, during the summer of 1909, I can only
refer three eggs with absolute certainty to the Trigla genus. As to their
specific identity I can say nothing, except that T. lineata appeared to
be the most common species off Plymouth at the time (July) and may
possibly have been the parent fish. There are few descriptions of
gurnard eggs and larvae on record at present, so it may serve a useful
purpose for future comparison if I. briefly give here my own observa-
tions. On the 5th of July an egg was taken about 21 miles north-west
of-the Eddystone. Its diameter was 1'4 mm., and it contained an oil-
globule of 0'22 mm. Observed on the same day, the blastodisc had
almost half enveloped the yolk. Next day the embryo had formed;

Spectes. I Observer and locality, l\fonth. Diameter, Size of oil-
globnle.

T. gU1'11ftI'dusI Cunningham(Plymouth)
April-May 1'45 0'30

" Holt (west coast of Ireland) - 1 '43-1 '55 0'28-0'33
Ehrenbaum (Helgoland) June 1 '256-1'258 0'25

" " " July 1'163-1'446 0'25
T. himndo Canu (Boulogne) May-July 1 '5-1'7 0'27-0'29

" " Ehrenbaum (Helgoland) July 1'193 0'24
" " " August 1'1-1'352 0'22

T. cuculus Cunningham (Plymouth) April-May 1'45 0'30
" Holt (west coast of Ireland) May 1'47-1'61 0 '28-0 '33

T, lineata Holt (Plymouth) July 1 '29-1 '33 0'24
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the myotomes were very distinct, and faint dark pigment was just
appearing. Less than twenty-four hours after this a short caudal
rudiment had appeared, and the body was beset with both black and
yellow pigment cells. In the caudal region yellow predominated,
covering the dorsal surface almost entirely, while of black there were
only a few round chromatophores. Over the yolk-sac there were
many black and yellow chromatophores stellate and cruciform in
shape, and the pellicle of the oil-globule was covered with large black
dendritic chromatophores, each with many ramifying rays. The rudi-
mentary pectoral fins occurred as relatively large flap-like outgrowths.
On the fourth day, when the embryo had wholly surrounded the yolk, .
yellow pigment had increased in intensity, especially in the post-anal
part, and had appeared on. the pectoral fins. Black dendritic and
pectinate pigment patches, together with yellow pigment, were visible
on the embryonic fin membrane. The otocysts were relatively small,
and situated so that the distance from the posterior edge of the eye to
the posterior edge of the otocyst was equal to the diameter of the eye.
The oil-globule had shrunk to a diameter of 0'20 mm. The egg died
before hatching.

On the 8th July another egg of 1'28 mm. diameter and oil-globule
0'215 mm. was taken a short distance south of the Breakwater. The

embryonic character as to pigmentation, etc., was quite similar to the
above-mentioned,and fortunately this proved to be more healthy. . On
the 12th the larva was found to have hatched out and was then prob-
ably over twenty-four hours old, the yolk being partially absorbed.
Its length was 4'5 mm., the distance from snout to anus being 1'7 mm.
At this stage it has a general resemblance to a Zeugopterus larva, but
the body is less elongate, the anus relatively nearer to the yolk-sac,
and the well-developed and richly pigmented pectoral fins especially
characterize it as Trigla. There is no well-defined" snout" and the
frontal region is peculiarly square. The bean-shaped otocysts, with
two very small otoliths, are placed immediately behind the eye. The
oil-globule is situated at the posterior end of the yolk-sac, between
which and the anus there is a short but deep pre-anal fin. The rectum
lies at right angles to the longitudinal axis. Dorsal to the gut above
the middle of the yolk-sac is a conspicuous spherical swim-bladder.
The pigment is bright canary-yellow and. black. The whole of the
head, except the eyes, is diffusely covered with yellow. In the eye
black is beginning to appear. A continuous dorsal series of rather
diffuse yellow chromatophores runs back from the head to a point
about 1'1 mm. from the posterior extremity, beyond which both
marginal fins and body are quite unpigmented. A similar but less
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i:Q.tenseline runs along. tQ.eventral contour of the trunk. Over. the
surface of gut and yolk-sac is a diffuse covering of pale yellow and
faint dendritic black markings. The pectoral fins are intelli!ely yellow,
with black etching-like markings'round the margin in radial arrange-
ment. On the unpair~d fins there are large dendritic black and
yellow chromatophores, distally distributed for the most part. In the
anal fin all the pigment is marginal, while. in both dorsal and anal
there are fine, black, pectinate markings along tl.J.eedge of t~1efin, sirllilar
to what is seen in Zeugopterus norvegicus.

A third Trigla egg of 1'34 mm. diameter was taken on 12th July,
It miles_south of Rame Head. The embryo had ,form~<;l,but the oil
was ~till in twq globules of 0'23 and 0'13 mm. diameter, which joined
to make a single globule next day. On the fourth day the larva
hatched out. Its total length is now 4'45 mm., the pre-anal length being
1'75 mm. In general form and pigmentation it resembles the larva
above desgribed, which was observed at a somewhat older stage. It
differs slightly from thap, however, in having less black pigment in the
dorsal and anal fip.s,nor is the marginal pigment of the pectoral fin as
strongly marked. Next day its length has increased to 4'74 mm. and
the yolk is almost absorbed. The ,pectoral fins are much larger. and
now show the marginal fringe of black very plainly. The mouth has
become distinctly enlarged and already has the character~stic gurnard
fgrm.. Two days later, on the 19th, the larva, with but a 'very small
arp,ount of yolk left unabsorbed; has lost the brilliant yellow c910uring
qfthe younger stages. It i!3s,till fairly well marked, although.diffl,lse,
over t]J.edorsal surface of the head and trunk, but less dif>tinct over
operculum, along the sides of the pre-anal part of the trunk and on the
pectoral fins. ,In the unpatred .fins the marginal pigmenp is much
reduced. Black pigment has increased, especially on the pectoral fins,
which it now covers from margin to basal part, but the marginal fringe
is still the most dense. Dendritic chromatophores occur at intervals
along the margin of t4e dorsal fin, but are very sparse on the anal fin
except in the hypural'area, where there is a rich supply arising at the
ventral edge of the tail and ramifying over the fin membrane. On the
co.rresponding dorsal side th.ere is a faint indication of the same thing.
Fine dendritic chromatophores occur on the body, being most con-
centrated along the dorsal contour of the gut and along the ventro-
lateral part of. the post-anal region. Large otocysts containing rela-
tively small otoliths are situated immediately behind the eyes.' The
large fan-shaped and heavily pigmented pectoral fins, apd the head
which is cOI).spicuousfrom,its well-developed jaws and op~rcu~um,give
t~i-s larva a very characteristic appearance. '
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Oallionyntus lym. Dragonet.

Although most abundant in the months of March and April and o{
rare occurrence during the summer, the presence of these eggs in the
plankton has been recorded from 11th February to 30th August,
the first and )ast occasion of the year on which s~arches for fish-ova
were definitely made. The di!1:meter of the egg varied from 0'70 to
0'91 mm., the ayerage for February to April being 0'796, May to June
0.803, July and August, 0'74. P,?st-Iarval stages from about 3'5 to
10 mm. were exceedingly common from April to August in the young-
fish trawl material.

PLEURONECTES.

The paucity of the eggs of this genus in our samples is greatly due
to the fact that, by the time the systematic collection of samples was
commenced, the spawning season of the species occurring off Plymouth
was more or iess over. Moreover, the regions favoured as spawning
loca].ities by the plaice (P. platessa), dab (P. limanda), "merry-sole"
(P. micTocephalus) are in, the deep water at some distance from land,
to which there is a regular off-shore migration for the colder months
of the year, in which period most of the spawning of these species
occurs. The flounder (P. fleS'us) is an exception. Seven eggs of this
species were taken in four" hauls" in the Sound between 17th February
and 4th March, and post-larvae were common in May. No plaice
eggs were taken, the" spawning being practically over by the end of
January. Previously published observations of the occurrence of plaice
eggs are' confinei:l to the records of the obtaining of one egg on
12th February and 7th ,March, 1902, by F. Balfour Btowne (2,pp. 607
and 609). 1 myself have obtained no specimen of the pelagic post-Iarya,
nor is there any record of such having been taken at Plymouth, due, I
believe, to their off-shore spawning region. However, I hope to have
more to say as to the distribution of the young Pleuronectidae in a
later paper.

P. miC1'ocephaluseggs have been most frequently met with, but on
five out of six occasions when this egg has appeared in my plankton
samples, it has been only a single specimen. The first specimen was
taken on 8th April and the last on 24th May, bqt before that period
no off-shore tow-nettings had been,collected. The diameter of the egg
varied from 1'30 to 1'38 mm. A newly hatched larva measured
4'84 mm. Only one post-larva was taken-in July, off the Eddystone.
In previous years, however, this stage has been more abundantly
represented in our samples.

No eggs of P. limanda were taken, and on two occasions only (in
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May and June) were post-larvae obtained. There is one record only of
the occurrence of the egg of the dab in the Plymouth neighbourhood,
viz. on 14th April, 1902, south of the Mewstone (2, p. 613), but this,
again, is probably due to the dearth of samples from the off-shore areas.

Solca vulga?'is, Quensel. The Common Sole.

The only remark to be made concerning the occurrence of this well-
known and easily recognized egg is as to its rareness in our samples,
only three specimens having come into our hands through the whole
season, viz. one in February at the eastern entrance to the Sound, one
in May in the Sound, and one in June in Cawsand Bay. This was
probably due to the fact that no samples were collected during practi-
cally the whole of March. This month, according to Cunningham
(4b, p. 117), represents the height of the spawning season, which
extends from the middle of February to the end of April. A further
cause is the fewness of our samples during this period from the deep
off-shore waters where the spawning fishes appear to occur in greater
numbers. Pelagic young fish have likewise been very few, less than
ten being taken throughout the season from April to the end of
August.

Solea lutea, Bonaparte. Solenette.

HOLT (l1a), pp. 460-4, Figs. 9, 10, 46-52.
(11£), pp. 87-9.

EHRENBAUM(5a), pp. 312-17, Figs. 31-5.

One specimen of the egg of this species was taken in a tow-net at a
depth of about 4 fathoms Ii miles N. by W. of the Eddystone on
2nd July. It was not perfectly spherical, and measured 0'80 by
0'84 mm. The yolk contained 14 oil-globules of a pale amethyst
tint. On the day of capture the embryo had developed a short caudal
rudiment. Dull pale yellow pigment was present on the yolk-sac
and abundant on the body, and a few black chromatophores were also
visible on each. On being next examined, three days later, the larva
was found to have hatched out and almost absorbed the yolk. Its
total length was 3'01 mm., the distance from snout to anus being
1'03 mm. Dull yellow pigment in large dendritic chromatophores was
present on the body, head, snout, and along the margin of the unpaired
fins, with the characteristic large patch at the commencement of the
posterior half of the tail. There are two large patches and a smaller
anterior one on the anal fin. On each well-developed pectoral fin there
is a large patch of pigment, which does not appear to have been men-
tioned by previous observers.
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I have not found among my young-fish trawl collections this year
any post-larval stages which I can with certainty ascribe to this
species. .

Solea variegata (Donov). Thickback.

- CUNNINGHA!I(4a), p. 23, Fig. 15.
(4b), p. 90; PI. XVI, Fig. 6; PI. XVII, Figs. 1 and 2.

HOLT (Ud), p. 137.

This is the species of Solea which yielded the greatest total of eggs
in our samples, fifteen altogether being taken for the season, Con-
sidering the relative abundance of the parent fish, previous records for
Plymouth are surprisingly meagre. Cunningham first obtained a
pelagic egg of 1'36 mm. diameter in July, which he identified chiefly
by comparison with the ovarian egg from a ripe female taken the
previous May. In his treatise on the Common Sole, 1890, he figures
the newly hatched and two days' old larva, the former being 2'42 mm.
in length. He describes the eggs as measuring 1'28 to 1'36 mm. in
diameter, and therefore smaller than those of the common sole. It
may here be mentioned that there seems to be no evidence for
Ehrenbaum's statement (5b, p. 143) that it is larger than that of
S. vulgaris, at least as regards the Channel specimens of the latter
species (d. 7, p. 23), although observations in the North Sea (where
S. va1'iegatadoes not occur) have given a smaller diameter for the eggs
of the common sole. Holt (op. cit.) records a single egg of 1'11 mm.
diameter, taken in the Hand Deeps in July, which died befote being
completely examined; and Balfour Browne (2, p. 615) mentions the
taking of one in the West Channel on 21st April, the diameter of
which was 1'44 mm.

My earliest specimens (eight in number) were taken by tow-nets
7 miles south-west of the Eddystone on the 8th of April, but I
was not able to examine them carefully until a day or two later, when
most of them had hatched out. One of the eggs had a diameter of
1'36 mm. The yolk showed a superficial segmented layer and con-
tained about forty oil-globules, more or less uniformly distributed
below its surface. The embryo had developed a free caudal rudiment
of moderate length. There were many round pale yellow or straw-
colouredJ chromatophores and fewer small black ones on the body of
the embyro and on the yolk-sac. The length of a larva, measured
about one day, or possibly slightly more, after hatching, was 3'17mm.,
from the snout to the posterior edge of the yolk-sac being 1'5 mm.

Three other eggs taken with the young-fish trawl in the Sound on
the 3rd May were able to receive more attention. Their diameters
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were 1'34, 1'36; and 1'30 mnl. The first had between forty and' fifty
oil~globules,' varying from 0'015 to as large as 0'12 mm.; the second
possessed about fifty and possibly more oil-globules of diameter 'from
0'015 to as large as 0:12 mm.; the third. had only thirty-four oil-
globules of diameter 0'024-0'12 mm. At the comm:~ncement of the
development of the caudal rudiment black and yellow pigment occurs,
the former colour in rows of small chromatophores displaying stellate
forms. The larva, measured during the first day after the hatching, has
a total length of 2'88 mm., the distance'from snout to anUs being
J~38 mm. The: yolk-sac is very globular in shape. Yellow is the
prevailing pigment, .occurring "in large, stellate chri:nnatophores over
tM'boay; embryonic fins, and yolk-sac. Large, stellate, black chromato-
ph ores iareitlso to 'be seen over the yolk-sac, but they are not. very
in'tense, and they ar~ less num.erol,ls than the yellow. Black, stellate
pigment spots ,.are also distributed along the body, chiefly on' the
dorsal region, but at the posterior extremity is a short seri'esof three
along the ventral contour. The most conspicuous black pigment is in
a series of twenty-five large, irregular, stellate or dendriticchromato-
phores along the margin of the dorsal firi membrane, extending' from
the occipital region to about 0'4 nlm. hom the caudal' extremity.
There is a similar serie!'; along the margin of the anal fin membrane,
but consisting of only six.chrorhatophores. This specimen is.practically
identiciil with the somewhat older' specimen figured by Ounningham
in «A Treatise on the OommonSole,"Pl. XVII, :Fig.2. '

Subsequent specimensQf this egg were taken on 29th June 1 mile
S.E. by E. of the Eddystone (1 egg of 1'29 mm. diameter), and on
26th August in about the same area (3 eggs, 2 hf 'which meitsured
1'26 and 1'3 mm. in diameter), in each case in the cittch of'theydung-
fishtrawl. One or two post-larval stage"swere obtained in July and
Augustfrolll the aeeperlayers 'of water.between Plymouth Sound and
the:Eddystbna region. . .

'Solea lascaris, Bonaparte. Sand Sole.
, "

HO,LT.(lla) (Splici!,sI), p. 457, ,PI.XLIX, Fig. 26; PI. L, Figs. 34, 35.

. Ill!) (? ~~~ealascaNs:,p. 84,Pl. v, Figs. 50, 51.

oj,; 14th'March, 1910, a single egg with. the segmented yolk cortex
typical of Soled 'an.d'containingmany oil-globule~was taken in the tow-
net between ;Plymbuth Sound and the Eddys.tOne. Examined on the
15th M:ar'ch,its diameter, was about1'36mm., arid the oil-globules,
which' nuirrbered' rhorethan fifty, showed a characteristic arrangement.
They Were not aggregated closely together in opaque clusters as in
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Solea vulgaris, nor distributed fairly regularly about the yolk as ,in
S, variegataand S. lutea, but were arrapged ~o that the majorityo£
them formed a circle round the yolk outsig,e the margin of the blasto"
germ, while there were also a number closely aggregated into a group
at the vegetative poles.

Four days later (on the 19th) the larva was found to have 'hatched
out (see Fig. 11) and was then probably in its first day of larval life.
Its total length was 3'46 mm. and its pre-anal length 1'4 mm.The
yolk-sac at this stage i~ very globular, the oil-globules being mostly in
the ventral part of it. The head, body, unpaired fins and pectorals
(which later become rather conspicuous), and yolk-sac are liberally
sprinkled with dull, pale yellow chromatophores, from the well-marked
rounded centres ~f which ramify dendritic outgrowths. There are
black pigment spots having generally the same distribution but less
numerous, especially on the yolk-sac and unpaired fins. The caudal
region, where embryonic fin-rays are making their appearance, i~
unpigmented. Black is beginning to appear in the eyes. Two days
later the yolk is reduced to about the size of the head, but still shows
several oil-globules also reduced. The total length is about 3'7 mm.;
from the snout to the anus' about 1'52 mm. The eyes are black
with greenish, tints. The midbrain is well developed and the
frontal region' prominent~of the typical Solea type. The mandi-
bular region is also well developed, but the mouth is not yet
open. The gut now has a ventral bend above the posterior half of the
yolk-sac. The pigment is practicalljy unchanged, except for a con-
centration into marginal patches along the unpaired fins-six in the
anal and nine in the dorsal fin~each patch consisting or, a mass of
dendritic chrome-yellow, usually with a somewhat dense black spot in
the centre; The pectoral fins are large, well pigmented, and generally
in active movement. The followipgday saw a further reductiQ~' of
yolk, but there was still some left. The gut has now a pronounced
U-shapedben.d. The mouth is apparently about to open. The
pigmentation of the unpaired fins shows further concentration into
patches. along; the extreme margin. Yellow (dull brown by trans-
Ipitted light) forms the greater part of each patch. The rest of.
the fins and body are also well covered with dendritic. and irregular"
shaped chroma tophores. ~The frontal region is further developed
and certainly constitutes a remarkable feature of the larva, but
is nothing like Holt's drawing of his" Species I-Solea U)" (lla, Figs.
34 and 35).

On the 23rd (viz. four days after the larva was first observed) it
showed signs of ill-health and the tip of the tail had become shrunken
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and crooked. There is still a portion of the yolk left, although the gut
is now completely looped. The mouth is now open and conical teeth
are visible in the lower jaw. The head is relatively enormous, the
midbrain of considerable size and forwardly protruding. The dorsal
fin membrane is very deep over the head and anterior part of the
body. At this stage the specimen was killed.

A similar egg to mine was taken in July, 1890, in Clew Bay, and
has been described by Holt (l1a). The diameter was 1'::38mm., and
the numerol'ts oil-globules had a characteristic arrangement, different
from that of the other known British species of Solca but resembling
that exhibited in my specimen.

The resulting larva, however, was very different from mine, and was
especially remarkable for its peculiar cephalic contour caused by a
precephalic vesicular expansion of the dorsal fin. The very slight
occurrence of black pigment and the limited distribution of the yellow
chromatophores in the unpaired fin (op. cit., Pi. L, Fig. 34) constitute
another and probably more important difference between that larva and
mine. The same authority obtained a second egg in the Gulf of
Marseilles (l1f, loc.cit.) of 1'36 mm. diameter and of similar character
in regard to its numerous oil-globules, and referred to as "? Solca lascaris,
Risso." He points out its similarity to Raffaele's" Sp. A" (20, p. 43,
Tav. 1, Figs. 32 and 33; Tav. 3, Figs. 4-9), which, however, has a
snialler egg and more black pigmentation than Holt's, in which latter
character it approaches much more nearly to mine. Holt (11£,p. 86)
is inclined to minimize the importance of this difference, remarking,
"que Ie seul alevin que j'ai vu n'etait pas ne sous Ie peau soleil du
midi, chose a prendre en compte lorsquon parle de coloration," and
since the dorsal precephalic prominence is probably an abnormal and
certainly not a constant character (Raffaele, for example, shows it in
Tav. 3, Fig. 5 only, and McIntosh and Prince (16, p. 850), referring to
a similar protuberance over the brain in a single specimen of Solca
vulgaris, regard it as an abnormal feature), there is much probability
that Holt's larva from the Irish egg is the same species as mine,
the latter being the more normal form. Ehrenbaum (5b, p. 149)
does refer it to Solca lascaris, suggesting that Raffaele's" Sp. A" on
account of the smaller diameter of the egg may probably be Solca
Klcini, Bp.
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THE TOP-KNOTS. (ZEUGOPTERUS.)

I follow Petersen * in referring all three Top-knots known in the
Plymouth neighbourhood to the genus Zengopte1'us. Under this heading,
then, we have to consider':-

ZeufJopterus1w1'vegicns,CoIl. (ScophthalnLus1WI'Vegieus,Gthr.)
" pLmctatus (Bl.) (Rhombus pnnctatus, Gthr.)
" Ltni-maculatus(Risso), Day. (Phrynorhombns Ltni-maClt-

latus, Gthr.)

I have named them in order of the abundance of adults, so far as is
known, in the neighbourhood of Plymouth Sound. Zengoptems nOl'vegi-
cus occurs fairly commonly on the Rame-Eddystone ground, and I
learn from fishermen that it has been taken in increased abundance of

late years. The other two species are more littoral, rock-haunting fish,
and therefore do not lend themselves to capture in a trawl to the
extent that Z. 1W1'Vegicu.~does. Z. punctatus is not infrequently taken
on the rocks between tide-marks, and sometimes finds its way into the
shrimp-trawl. Z. lmi-maculatus has not corne into our collections in my
own experience at Plymouth, and I can only state that it has been
known to occur here.t

Holt (lld, p. 128) and Balfour Browne (2, p. 600) have taken pelagic
Zeugopterus eggs here in the spring months of 1897 and 1902, but
the observations have not yielded sufficient information to enable a
definite conclusion to be made as to their identity. I have been more
fortunate in obtaining a large number of eggs and in having at my
disposal the solution of the identity of one of the species, viz. Z. nol'-
vegicus, which Ehrenbaum's work at Helgoland has rendered available
(5b, p. 210).

Below I give a list of all the Zeugopterus eggs taken in my collec-
tions in 1909. In the majority of cases they were kept until the just-
hatched larva could be observed. It will be seen that they group
themselves into two classes, those in Column I having a diameter of
0'75-0'90 mm. and an oil-globule of 0'095-0'15 mm., while Column II
contains the larger eggs of 0'96-1'05 mm. diameter and 0'17-0'195 mm.
diameter of oil-globule.

* Report of the Danish Biological Station, XII, 1902-3, p. 26.
t A specimen of Z. ~mimn,culatU8 was, however, taken in the trawl off the Eddystone

in May, 1910, after this paper was in manuscript.

- _l_~__~~



I have not the slightest doubt in referring all the eggs of Column I
to Z. norvegic1LS. It will be noted by reference to Table I that the
localities of their capture belonged in general more to the open-sea
waters than is the case for the larger eggs of Column II. Most, if not
all, of the latter I ascribe to Z.punctatus. . Not only do the dimensions
of the egg and oil-globule fall into two fairly distinct groups, but also,
as far as could be observed, the hatched-out larvae from. the smaller
eggs exhibited one type of characteristic pigmentation (identified by
Ehrenbaum, op. cit., with Z. norvegicus), and those from the larger eggs
another type of pigmentation, which is identical with that shown by
Holt's" Species X" (l1b, Figs. 20 and 21), referred by Ehrenbaum,
with a query, to Z. punctatus. I do not. doubt but that this is its
species. There is only one other species possible and that is Z. uni-
1naculatus,a much less common fish in our area. Moreover, the .latter
has not occurred in our collections of post-larval fishes for the years
1906, 1908, and 1909, although Z. norvegicusis common and Z. p1mctatus
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I. (Z. norvegicus). II. Z. ptl1ctat!ts (1 all this species).
Diameter Diameter

Date. 0f egg. of oil-globule. Date. 0f egg. of oil-globule.

19-IV '82 '13 17-1I 1'03 '19

" '86 '132 20-It 1'04 '17

" '84 '13 25-1I 1'02 '195

" '87 - " 1'04 '17

" '87 '125 " 1'02 '18

" '88 '125 4-III 1'05 '19

" '84 '125 " '99 (ca) '17
20- IV '90 '15 19-IV 1'01 '19

" '83 '13 20- IV '99 '175 (1)
" '845 '14 28-IV '99, '175

" '84 '125 3-V '96 '18

" '85 '10 " '98 '18
12-V '75 'Il " '98 '18
18-V '80 '095 12-V' '99 '18

" '84 '12 2.4-V 1'01 '178

" '81 '13 " '98 '17
24-V '86 '13 " '94 '175
14- VI '82 'Il " '92 '175

" '82 'Il ,, '96 x '98 '17

" '80 '12
28- V I '82 '125

" '82 '11

" '84 '12
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occasionally recorded in each year for the months April, May, and
June. The difficulty, if not impol,isibility, of distinguishing the egg of
Z. unimaculatus by 'its' dim,ensions may' be seen by a comparison' of
measurements of the eggs' of this species. which are definitely known
from having been obtained from, ripe females ("92-'93 mm. for un-
fertilized, and '90-'99 mm. with oil-globule '16-'18mm. for fertilized
ova *) with Column II in the above list. There is indeed one egg
(marked with a ?) in the above series which I had some ground for
regarding as 'possibly Z. unimaculatus. This was taken on the 20th
April in Cawsand Bay. Unfortunately my recorded observations of
this egg and the subsequent larva are' very meagre. Just before the
outgrowth of the caudal rudiment there was no pigment whatever on
the embryo. The larva, which hatched out on the 24th April, had a
length within the first few hours of larval life of 2'4 mm., the pre-anal
length being 1'07 mm. ,This agrees almost exactly.with Holt's newly
hatched specimen from an artificially fertilized egg of Z. unimacu-
la,tus (11c, p. 46, and 11f, Fig. 89). My brief notes upon the larva state
that yellow was the predominant pigment, occurring in moderate-sized
round and stellate chromatophores over body, yolk-sac and unpaired
fins, except at the posterior extremity of the latter. Along the margin
of the unpaired fins the pigment was dendritic. Black pigment
consisted of numerous very fine dots, scattered with the yellow all over
the body, fins, and yolk~sac. However, on the 27th the pigmentation
had assumed the same form', which I found at the same stage in the
other larvae hatched from the, larger group of Top-knot eggs and
which r"regard as typical of Z.punctatus. Its identity with Z. unimacu-
latus, therefore" can be based only upon the dimensions of the egg and
newly hatched la,rva, for which comparison there is still too little
material. Of course there is the possibility of a close resemblance
between the pigmentation of the later vitelligerous larval forms of the
two species. ", f

It will be noticed that my ~bove lists indicate a somewhat' different
period for the occurrence of the two, groups of eggs, Group I
(Z. norvegicus) being taken' .from 19th April' to 28th June, and
Group II (Z. ljUnetatils) 'from 17th February to 24th May. This
difference is, however, probably more apparent than real, for before
April I: was not able to get any'samples from further seaward than
the entrances to. Plymouth Sound, which would leave the habitat of
Z. 1Wr1legiC.USneglected for the commencement of the season.

I may' now give a more detailed, account of the characters and
espe,cially the pigmentation' of the tWQundoubtedly occurring sp,ecies.

, . '

* Cf. Holt, lld, p. 128.
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ZwgopteTl£S nOTvegicns,ColI. Norwegian Top-knot.

The oil-globule is commonly pale green and the yolk-sac slightly
rugose. Before the outgrowth of the caudal rudiment the periblastic
pellicle of the oil-globule becomes visible, and fine black chromato-
phores appear on the embryo and yolk-sac. They are very closely set
on the former but less dense and mostly stellate in form on the latter.
Over the whole embryo and yolk-sac there is a pale greenish yellow
tint, but no separated, coloured chromatophores are visible as yet.
Yellow pigment cells soon appear on the embryo and yolk-sac, and by
the end of embryonic life they become conspicuously predominant.
The black chromatophores show dense, rounded centres, from which
fine ramifications proceed. Some of the few yellow chromatophores
on the yolk-sac are stellate, with no specially large centre. On the
trunk of the embryo, just before hatching, they are large and of vague
outline, and so close together as to give the effect of a diffuse tinting
along the whole length of the body, except the extreme caudal end.
Black pigment is fairly uniformly distributed over the body, but shows
some concentration into dorsal and ventral lines. A newly hatched
larva measures 2'58 mm., with a pre-anal length of 1'16 mm. The
snout projects conspicuously forward over the yolk-sac, and the anus
is situated some little distance behind the posterior end. Ehrenbaum
(op. cit.) describes the position of the oil-globule as usually at the
middle of the ventral side of the yolk, but I have generally found it post-
median. The pectoral fins are well developed. The pigmentation is
extremely rich. A diffuse yellow effect, which is evident to the naked
eye, is produced by the close proximity of the large chromatophores
(greenish yellow by reflected light), which are distributed over the body,
fins, and yolk-sac, most densely along the dorsal and ventral contours
and the upper and lower margins of the unpaired fins. Black chro-
matophores are more abundant, but smaller and much less conspicuous.
A very characteristic feature is the stopping short of the pigmentation
of the unpaired fins some little distance from the ,caudal extremity,
so that this part of the larval tail is quite clear. The same arrest of
yellow chromatophores is seen on the body itself, but small blacK
pigment spots occur as far as the posterior extremity. A further
conspicuous character of this species is the regular, fringe-like arrange-
ment of both the black and yellow pigment along the outer margin of
the unpaired fin, in the early stages of the larval development. The
fringe-like effect is accentuated by the finely pectinate form of the
chromatophores in this region. With the absorption of the yolk
the intensity of the yellow pigment increases, although undergoing
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little change in distribution. At 3 mm. length, for example, with the
yolk almost absorbed, the general arrangement of pigment is as above.
Head and body (except posterior extremity) appear of an almost
uniform bright yellow. In the anterior half of the post-anal region
the notochord shines white through the yellow, but in the posterior
part the yellow is so dense as to obscure it. The coloured pigment is
more concentrated on the head, along the dorsum, and about the rectum.
The fringe formed by the line of closely applied dendritic or pectinate
chroma toph ores along the margin of the unpaired fins, has a some-
what brownish tint, which is not seen on other parts of the larva.
In the anal fin, the fringe begins some distance posterior to the anus.
Black pigment is most dense on the ventral surface at the level of the
pectoral fins and above the anterior part of the remains of the
yolk-sac, where the vestige of the oil-globule now measures about
0'03 mm. .

A larva in which the yolk had been fully absorbed (ca. 3 mm. long)
showed less distinctness as to the marginal pigment, and a concentra-
tion-more particularly of the black chromatophores-in the pigment
of the unpaired fins, about half-way between the anus and caudal
extremity.

Reticulate markings and small papillae on the epidermis are com-
monly found both in late embryonic and in larval stages. .

To summarize the main facts ascertained for Z. norvegicus;- The
spawning season, in the Plymouth neighbourhood, extends from April
to June, probably beginning somewhat earlier than the former month.
The pelagic eggs have a homogeneous yolk and a single oil-globule,
which is frequently of a greenish yellow tint. The average diameter
of the egg is 0'854 mm. in April and 0'817 mm. in May and June, the
limits lying between 0'75 and 0'90 mm. The oil-globule measures
0'095-0'15 mm., the average diameter being 0'122 mm. Embryonic
yolk-sac and larval pigments are yellow (bright greenish yellow by
reflected light) and black, the former predominating and being visible
to the naked eye in the larva. The body and yolk-sac of the newly
hatched larva are rather elongate, the total length being about
2'58 mm. (Ehrenbaum gives 2'52-2'76 nnn.). The anus is situated a
short distance behind the posterior edge of the yolk.;sac, and at about
-fa the body length from the snout. The characteristic feature of the
vitelligerous larva is the marginal pigmentation of the unpaired fins
and their total lack of pigment in. the caudal region.
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Zeugopterus punctatus (BL). "

Before the outgrowth of the caudal rudiment, the body of the
embryo is beset with fine, black chromatophores Whichare chiefly, if not
entirely, on the dorsal surface.' A few black chromatophores of
larger size are found over the oil-globule, and there may be .a small
number of black spots on the yolk-sac, which is beset with a moderate
number of roundisb, yellow chromatophores. The latter pigment
occurs in smaller spots on the head and body of the embryo. At this
stage the perivitelline space is somewhat large, and the oil-globule 'is
contained in a very distinct periblastic pellicle. "

With the growth of the free"caudal region (Fig. 2) a marked increase
in the size and number of chromatophores takes place. The yellow
spots over the yolk-sac now acquire a stellate form, but on the
embryo they still occur as patches disposed over the head 3:nd body.
Yellow does not extend quite to the tip of tl~e caudal "extremity as the
black does. The black chroinatophores over the oil-globule have
increased in n'umber, and are the largest of alL Over the yolk-sac
they are small- and sparingly scattered. Minute black specks occur
over the whole body, from anterior to posterior extremity, being most
concentrated along the dorsal and ventral contours, dendritic out-
growths from which extend to the embryonic fin. The pectoral fins are
relatively well developed, arid rudiments ofihe pelvic fins are visible.

Three larvae observed soon after hatching (Fig. 9) had lengths of
2'90, 2'92, and 2"93 mm., the pre-anal lengths being respectively 1'44,
1'40; and 1'45 mm. The anus is.. therefore appreciably nearer the
median position than ip the case of. Zeugopte1'1tSnorvegicus, which
otherwise it very closely resembles both in general form and in the
distribution of its black and yellow pigmentation, the former occurring
in mostly small, fine specks and the latter in large, stellate chromato-
phores. The yolk-sac is elongate and bears the much-reduced oil-
globule at its posterior end. As in the above' species, the marginal
pigment of the unpaired fins is of mOf)tdiagnostic importance. Im-
mediately after hatching I found some resemblance to the arrangement
in Z. norvegicus, but the ."fringe" formation is not so well marked;
and within one day a striking change has taken place which appears
to be quite characteristic of Z. pttnclahbS, at least as distinct from
Z. 1w7'vegic1ts.I can, of course, make no comparison with Z. bimactdatus,
though it is to be noted that Holt's newly hatched larva from'an arti-
ficially fertilized egg of Z. bi1naculatusshowed no fringe-like occurrence
of pigment along the upper and lower margins of the unpaired fins,
which I observed in my larvae of both species.
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The one-day-old larva (length 3'42 mm.) shows a complete modifica-
tion of the marginal fringe of the early stage by its breaking up into a
series of separate large pectinate and dendritic patches, eight of these
patches occurring in the dorsal and five in the anal fin. . This exactly
resembles Holt's," Species 'X "(llb, Figs. 20 and 21), which Ehrenbauni
(5b, p. 206) considers as probably identical with Ze:ugopteruspundatus.
Besides the above-mentioned characteristic, large, marginal chromato-
phores, in each of the unpaired fins there is a series of fairly large
stellate.chromatophores, midway between these and the trunk contours,
a single row'in the dorsal and a double row in the anal fin. The last
0'5 mm. of the tail end 'is free from pigment in the fin membrane, but
fine black chromatophores extend to the caudal extremity of tne trunk.
Yellow and black chromatophores are scattered fairly uniformly over
the whole body, with a certain amount of concentration along the dorsal
and ventral contours.

On the third day (Fig. 10) still further local concentratipn into patches
has taken place, but the general form of the pigmentation remains the
same. Black pigment now appears in the eye, and the prominent
pectoral fins bear dendritic yellow ~nd rounded black chromatophores.
The y6Ik-sac-with the yolk somewhat more than half absorbed-is
very elongate, so that its ventral contour is practically straight.

To summarize:-The spawning seas.on of Z. p1tnctatus in this neigh-
bourhood extends. fr.om the mi\ldle of February to May. The pelagic
eggs have a homogeneous yolk and one oil-globule. The diameter of
the egg averages 1'03 mm. in February-March and 0'98 mm. iI;i April;-
May, the limiting sizes being 0'92 mm. andl'05 mm. The diameter of the
oil-globule is '0'17-0'19 mm. Embryo and yolk-sac bear black and
yeHow'pigment, the'latter becoming conspicuously predominant in the
late embryo and larva. Within one day after hatching, the larva
exhibits characteristic st61~ate or pectinate' and dendritic patches of
yellow pigment associated with; black in its unpaired fins, usually eight
in the dorsal and five in the anal fin. The newly hatched larva
measures 2'90-2'93 mm. (or possibly less), and the anus is only slightly
(if at all) anterior to the. median point.

GADU:S.

Our tow-net samples of Gadus eggs. have' not been sufficiently
numerous to enable certain conclusions as to their. identity to be made
in the great majority of cases. This, is not. due to the absence; or
scarcity of members of the genus from our neighbourhood, ,but:.to the
fact that the open-sea water some distance from the. coast was not tow-.
netted Lill April, when the spawning season of the. Plymouth gadoids is



30 A. E. HEFFORD.

almost over. It is a fact of common knowledge to the Plymouth
fishermen that the whiting (G. me1'langus), bib (G. 'lnimdus), pout
(G. luscu,s),and pollack (G. pollachius) are to be found nearer the shore
in summer and autumn than in winter and early spring, when the
breeding season occurs. This habit of migrating to deeper water for the
colder months of the year they have in common with the other import-
ant food fishes of the Plymouth district, such as the Pleuronectidae and
gurnards. Very many more observations, both physical and biological,
are necessary before definite conclusions can be made as to the real
causes of these phenomena. The off-shore migration in winter and the
corresponding approach to shallow water in summer may, in some cases,
follow the seasonal distribution of food, but I do not think this is at
most more than a partial explanation. Tlie fact that the temperature
of the water in the deeper parts of the Channel is appreciably higher
than that of the more inshore parts of the Channel in the coldest
months of the year, may be taken as a sufficient reason for the majority
of fishes preferring to seek the outer grounds at this time. That
conditions directly related to the phenomenon of spawning are involved
in this migration (which certainly coincides witn the ripening and
liberation of the sexual products of most of the species) may be con-
cluded ,from analogy with the cases already worked out under less
complicated conditions, e.g. the plaice and cod, by Johs. Schmidt (21c),
who 'has shown that these and other species show a special sensitive-
ness to external conditions, especially of temperature, in relation to
spawning, and therefore make special and well-marked migrations.

So far I have not been able to obtain direct proof of extensive
spawning of our four common Plymouth species of Gadus on the off-
shore grounds because winter samples of plankton from such regions
have not been collected, but the general fact may be taken for granted.
With due precautions one may accept t,he occurrence of pelagic post-
larvae, such as were captured in the young-fish trawl in April and
subsequent months, as evidence giving more or less quantitative in-
formation as to the spawning times and the relative extent of the
reproduction of the various Gadus species in this neighbourhood. As
far as can be judged from our takings of the small fry-and evidence
from the fisheries points to the same conclusion for the adults-
Gad1tS1ne1'lan,qusis the most abundant, very many post-larvae of this
species having been taken, especially in May and June. Next in
abundance comes G. 1ninutus, which has an almost similar period of
occurrence, if anything earlier than the whiting. The early pelagic
post-larval stages of the pollack have always in my experience been
less common than the two foregoing, but they are very abundant, at a
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size of about 5 cm., close up to the rocks -on the shores of the Sound.
Post-larval stages of G. l1lSCUS,which appears to be the least abundant
of our four common representatives of the genus, are not infrequent
but are never numerous, and they disappear from the samples some-
what earlier than the other three.*' Other species, such as G. 1/wrrhua
(cod) and G. vi1"ens(TIoal-fish), are known, but are very occasional
spawners in this neighbourhood.

The specific identification of the pelagic ova by the form and
pigmentation of embryo and larva is difficult and sometimes impossible,
owing to their great similarity. Pollack, indeed, is said to show no
yellow pigment at all in the embryo and early larva (14e, p. 171), while
the other three species above mentioned as common to these waters do
so to a greater OTless extent. We cannot feel that we are on safe
ground here, however, in dealing with individual fishes on this point,
since the G. l1tinutus larva is described by Raffaele from the Mediter-
ranean and by Holt from the west of Ireland as having only black
pigment, and in several cases the appearance of yellow chromatophores
has been noted as an accompaniment to an unhealthy condition
(cf. lld, p. 140).

The impossibility of separating the species with certainty by refer-
ence to dimensions of the ova is indicated by the list which I give
below of measurements of eggs taken from ripe female fishes.

* A general idea of the seasonal occu1'l'enceof the young fry ma.y be obtained from the
fonowing particulars taken from my records for 1909 of catches of the young-fish trawl :-

G.1ne1'Zangus . First specimens (5-10 mm.) taken 28th April.
" Last" (9-12'5 mm.) " 20th July.

G.minutus First" (ca. 5 mm.) ,,28th April.
" Last" (26 mm.) ,,20th July.

G. poZlachius. First" (22 mm.) ,,24th May.
" Last" (6 mm.)' " 6th July.

G. ZUSC1l~. First" (6 mm.) ,,28th April.
" Last" (7 mm.) ,,2ndJune.

t This is the diameter of the largest unfertilized ovarian egg observed.

Species.
I

Diameter of Egg. Month. Authority.

G. minutlls 0'95-1'07 - Ehrenbaum
1'02 April Cunningham

0'9906-1'0287 - McIntosh
1'07 - Holt

A little below 1 mm. - Raffaele
G. lUSCllS 1'05-1'15 - Cunningham

1'13t J anuary Holt
G. pollacldus 1'14 - McIntosh (artificially

1'13
fertilized eg)- Holt
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, .

From this evidence we can merely state that the average size of the
egg shows an increase in the order iIi'which the species are enumerated
above, but the difficulty arising from overlapping is sufficiently formid-
able, seeing that the largest size for G. rninut1ls may be larger than
that of the smallest whiting. .,'

The size of the newly hatched larva shows variation, which may to
some extent be taken as a guide to the species, but 'on this point, to an
even greater degree than is the case with regard to the egg, the data
hitherto available are very scanty and afford little satis~actory informa-
tion. With some degree of certainty we may take it that the
G. 1ninutus larva is the smallest, but no measurement of the product
ofartificial fertilization is on record. Holt (l1b) records as G. 1ni1iutus
a larva of 2'75 mm. length hatched from a pelagic egg of 1'07 mm.
The G. lllSC1lSlarva is probably bigger, and that of G. me1'langus'is
certainly bigger still. Ehrenbaum (5d, pp. 234 and 238) gives ca. 3 mm.
or somewhat smaller for the, former and 3'2 to 3'5 mm. for the latter

species. G.pollachius is so far too imperfectly' known for us to state
anything as to its larval dimension13; .Holt Clld, p. 141) ascribes to
this species certain pelagic ova of 1'40 to 1'45 mm. diameter taken in
February, and mentions that the larva was 4'2 mm. long and had black
pigment only. There seems to me to be little doubt as to the correct-
ness of this identification, and it seems probabie that further investiga-
tion of the eggs and larvae of this species will prove thEfmto be larger
in general than those of G. n:w1'langus. " '

The dimensions of all the Gadus eggs measured during the season
are as follows,:-

Diameter '95 '96 '97 '99
No. of eggs3~~1T

Ap1'iland Diameter '94 1'08 1'09
early May No. of eggs 2 1 2

T. A t Diameter 1'02 1'03 1'04'
<Iune- ugus, "

. No. of eggs 1 1 2

February
1'00' 1'07 1'16 mm.

--~ -~- ~
1 1 1

1'14 l'13xl'17 mm.
3 1

1'Q5, 1:06 1'13 nun.
l' 1 r

"

Species. Diameter of Egg. Month. Authority. 1

G. merlangus 1'125 - McIntosh and Prince
(artificially fertilized)

1'226-1'352 March Reincke and Ehrenbaum
(artificially fertilized)

1'1-1'226 April Reincke and Ehrenbaulll
(artificially fertilized)

1-069-1;163 May Heincke and Ehrenbaum
(artificiaUy fertilized)

1-161-1'257 April Williamson (artificially
fertilized)

;,
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Gadus minutus and Gadus luscus.

On 8th April a ripe female G. minutus was taken in the trawl
about 7 miles south-west of the Eddystone. Eleven ova from
this measured 0'91-1'02 mm., the average diameter being 0'939
mm. Artificial fertilization was attempted, but development was
stopped by death at the blastula stage. Eight eggs taken in the
tow-nets on the same day and in the same locality had diameters
of 0'94, 1'08, 1'09, 1'13, 1'14 (two eggs), and 1'13 x 1'17 mm.
(the last not exactly spherical). The embryonic form of all appeared
practically identical. Round and dendritic black chromatophores first
appear on the embryo, and at a later stage a diffuse yellowish tint
appears over both embryo and yolk-sac. Just before hatching the
black chromatophores are most densely distributed in the posterior
half, and there is little or none of this pigment on the head. One or
two black stellate chromatophores usually appear on the yolk-sac,* to
which also outgrowths from the pigment cells in the otocystic region
generally extend. The head and anterior part of the embryo are
covered with a diffuse greenish yellow tint; the yolk-sac occasionally
shows distinct yellow chromatophores at this stage, but more usually
is also diffusely tinted. Only once I noticed distinct chromatophores
on the embryo before hatching. I noted no pigment on the embryonic
fin at this stage. Two larvae hatched out from eggs of 1'08 and
1'09 mm. diameter measured (a) 2'65 mm., of which 1'35 mm. was the
pre-anal length, and (b) ca. 2'9 mm. with a pre-anal length of ca. 1'5 mm.
A third larva, (c), slightly more than twenty-four hours old, measured
2'9 mm. total length (1'2 mm. from snout to anus). This was from
the egg of 1'13 x 1'17 mm. diameter. A fourth larva, (d), from the
egg of 1'14 mm. diameter, measured when the yolk was absorbed, had
a length of 3 mm., of which 1'28 mm. was pre-anal. The pigmentlttion
consists of black chromatophores mostly dendritic, distributed along
the dorsal and ventral contours, in the peritoneum, a little on the top
of the head and about the pectoral region. In specimen (a), however,
the pigment extends to the tip of the' caudal region, while in (b),
which has heavier pigmentation, the last 0'3-0'4 mm. of the tail is
bare.

This difference, considered together with the difference of larval
size, suggests a difference of species which was impossible to detect in
the two eggs so similar in general character and only differing by
0'01 mm. in diameter. From which egg each larva was produced I

* This was noted on eggs which gave rise to different types of larvae, e.g. (a) and (b).
See above. '

NEWSEUIES.-VOJ"IX. NO.!. OCTOBElt,1910. 0
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am not able to state, because I had kept them together in the same
vessel, regarding them as of the same species; but the very similarity
bf eggs makes this point a matter of indifference. The larva (a),
which is 2'65 mm. long and pigmented to the caudal extremity, I
regard as Gadtts minutus. Larva (b), on the other hand, which is
slightly larger (ca. 2'9 mm.) and shows heavier pigmentation, stopping
short so as to leave the caudal extremity bare, I consider is very prob-
ably G. luscus (cf. 10, Taf. X, Figs. 20 and 21). Larva (d) (length
,3 mm. with yolk absorbed) resembles (b), t,he posterior 0'5 mm. of the
caudal extremity being unpigmented; The small size for this stage 'of
development does not rule out the probability of its being G. luscus.
Larva (c) shows black pigment of less intensity, most of it occurring
along the ventral post-anal contour as far as the caudal extremity and
above the gut. There are only four dorsal post-anal chromatophores,
and these are,not nearly so strongly marked as the ventral ones. This
I regard as G. minutus, especially on account of there being a distinct
resemblance to the early post-larval forms of this species, which have
been carefully described by Schmidt (21a and b), and which are
common in my own collections. In the same way the bare-tailed
larvae (b) and (d) suggest the now well-known larval pout.. As to
the occurrence of yellow pigment, all four specimens showed yellow
chrornatophores, with more or less distinctness on body, unpaired fins,
and yolk-sac, but in the post - vitelligerous specimen (d) this colour
had almost vanished except from the head (cf. McIntosh, 14c, p. 240).

Three planktonic eggs of 0'95 mm. diameter, which were taken in
the West Ohannel (entrance to Plymouth Sound) on 11th February,
may be either G. minutus or G. luscus. One-day-old larvae measured
2'95 and 2-8 mm. The black pigment consists of relatively large
stellate chrornatophores on the head, a dorsal series which become
smaller and less closely placed towards the posterior extremity, and
a much weaker ventral series consisting of about nine post-anal,
chromatophores and a faint line dorsal to the gut. There are small
specks of yellow pigment on the body and embryonic fins, most strongly
marked: along the body contours and along the proximal margins of
the fins, but very faint in the caudal region. The larval pigment at
this stage cannot be said to show any approach to either the bib or

* While using this similarity of larval pigment to that of definitely known post-larval
stages as evidence assisting to indicate the identity of a larva hatched from a Gadus egg
taken in the tow-net, I think it necessary to point out that this similarity should not
always be expected in the larval stages. As positive evidence it is helpful, but as negative
evidence it is without value. Under certain conditions-chiefly of higher than normal
temperature-I have noticed a precocity in development of pigment. The same phenome-
non has !;Jeennoted by Holt (cf. 11a, p. 454).
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pout typ~ of post-larval pigment. It resembles G. l1wdangus, but the
small. size. seems to preclude that species. A larva of sim;ilar character
hatched from an egg of 1'00 mm. diameter, taken from the same iocality
on 25th February, measured ca. 2'75 mm. when more than a day old. .

The next noteworthy capture of Gadus eggs took place late in
August, an unusual time for the spawning of any members of thegenus
in our area. On 26th August two eggs of 1'02 and 1'06 IIlm.Aiarp.eter
were obtained in the young-fish trawl, but they died before hatching.
The following day six eggs were captured of diameter 1'03-1'05 mm.
In embryonic characters these resembled what I hav~. abqve described
as G. luscus. An early larva from one of them had a length of ca. 2'5
inm. A second larva which had absorbed practically all its yolk Was
3'32inm. long, of which 1'22 mm. was pre-anal. At this stage the
anus was still apparently imperforate; the eyes dark blue with con-
siderable black pigment, the mouth large with the relatively massive
lower jaw slightly protruding. There is well-marked indentation
behind the mid-brain and a typical large supra-cephalic ampullation,
which extends as far back as the level of the 3illUS. The pectoral fins
are large and fan-like. The type of pigmentation strongly suggests
G. luscus. Black chromatophores are distributed post-anally as very
distinct dorsal and ventral lines, which stop sHort at a distance of ca,
0'9 mm. from the posterior extremity, so that the last part of the tail
is quite unpigmented. The dorsal line arises in the occipital region
and the ventral at the base of the pectoral fin, whence it continues
backwards at the level of the dorsal edge of the gut. There is also
black pigment at the tip of the snout, at the end of the mandible,
below the throat, and a few lateral chromatophores on the trunk. In
this specimen the latter were adjacent to the dorsal series, but in
another they were mainly on the ventral half of the body posterior to
the anus. No yellow pigment at all was observed in the late larval
stages. The early larvae were very cursorily examined and I have no
notes as to the presence of this colour., In the embryonic development
a diffuse yellow tint was visible on the yolk-sac and about the contours
of the trunk.

Gad~ls l1wdangus.

Only three eggs in all were taken, which may with probabilitF be
referred to this species. The first, taken at the western entrance
to the Sound on 25th February, was 1'16 mm. in diameter, but
was killed by the low temperature before hatching. The second was
obtained from a haul of the young-fish trawl in Cawsand Bay 011
28th April. No record was made of the size of the egg, but the
newly hatched larva had a length of 3'44 mm. (pre-anal length, 1'42 mm.)
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and the yellow and black pigmentation typical of G.rnerlangus. A third
whiting egg was taken on 12th July, about It miles south of Rame
Head. The diameter was 1'12 mm. and the length of the larva within
the first day 3'58 mm., the distance from snout to anus being 1'58 mm.

The fewness and infrequency of the appearance of whiting eggs in my
collections are undoubtedly due to the fact that our tow-nettings have
not been taken anywhere near the off-shore breeding paunts of the
species at the time of their spawning season.

ONOS,Risso (= MOTELLA,Cuvier). The Rocklings.

It is an open question whether our knowledge of the occurrence of
the members of this genus in the Plymouth neighbourhood is complete
and exact, but certainly the presence of more than one species has com-
plicated the task of fully identifying the rockling eggs,which have long
been well known as occurring here in abundance. The most common
speciesfoundhere isO.11Lustela,L.,and O.trwirratus(Bloch)is alsoknown,
while Holt (lld, p. 143) speaks of "the undoubted existence in the dis-
trict of M. ci1nb?'iaand M. 1naculata,and possibly of other forms which
may require specific distinction." I have no personal knowledge of the
occurrence of the two latter species, but I may mention that a form
identified as Motellafusca, Moreau, by Garstang and Balfour Browne was
taken in April, 1901, on the shores of Plymouth Sound.*

However, the problem of denoting the species of the pelagic ova
commonly occurring at Plymouth, is mainly one of deciding which other
species besides the abundant O. 1n1~stelaare represented. My task of
identification has been aided by the recent publication by Ehrenbaum
(5c, p. 237, and 5d, p. 284) of descriptions of the ova and larvae of O.
mustela, L., and O. ci1nbrius,L. In regard to the latter species I need
only say that it does not appear to be represented in my samples of
ova, nor do I know of any record of the occurrence of the adult in this
district.t O. 11L1~stela,on the other hand, is the prevailing species, and
what I was led to expect, from the abundance of the fish in Plymouth
Sound, is confirmed by comparison with Ehrenbaum's description of the
egg and larva of the species. He gives the average diameter of the ova
of O. 11Lustelaas varying (off Heligoland) from 0'878 mm. in February to
0'736 in June, and the peculiar pigmentation of the late embryo and
early larva as the chief diagnostic character (at least as far as dis-
tinguishes it from O. ci?nbrius),viz. the arrangement of the post-anal

* Journ. M.B.A.., N.S., VI., p. 626.
t A small immature specimen of O. cimbrius was, however, taken in Whitsand Bay on

the 3rd March, 1910, which is, I believe, the first record of the species for the Plymouth
neighbourhood.
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black pigment into two groups, the first a short distance behind the
anus, usually confined to the ventral half of the body, the second in the
form of a band from the dorsal to the ventral contour, besides which

there is, in the hypural region, a small patch of pigment which has out-
growths to the marginal fin. O. cimbritts shows only one of these
post-anal pigment groups.

Onos mustela, L.

To come to the consideration of my own specimens, they
can with very little exception be designated Onosrnustela. There
is, of course, the bare possibility that the eggs and larvae of some
other species of rockling, which are at present unknown, may so
closely resemble those of O. mustela as to have been indistinguishable
from them by me. But even if such were the case, the number so
included would be quite inappreciable against the total, which are
undoubtedly O. mustela. These eggs occurred in my tow-net and
young-fish trawl plankton samples from 11th February to 25th
June, and again in August and September. -The diameter varied from
0'72 to 0'83 mm., averaging 0'77 for February to March, 0'78 for April,
and 0'72 for May to June. The diameter of the oil-globule varied from
0'13 to 0'18 mm. It sometimes happened that the size of the oil-
globule was the reverse of being proportional to the size of the egg,
i.e. the larger eggs of a sample had the smaller oil-globules, which
I thought might possibly be significant of a specific difference, but
observations of the resulting larvae disproved this. The oil-globule,
which may be subdivided into two or three in the early stages, com-
monly has a more or less greenish and sometimes a cupreous tint.
The yolk surface is somewhat corrugated. By the time the embryo
has developed a caudal rudiment, small black chromatophores appear
generally in a double line along the body, on the head, and in the
pellicle of the oil-globule. They soon increase in size, and may become
stellate, especially the anterior ones. Just before hatching the two
characteristic post-anal groups (or" zones ") of pigment are generally
quite distinct. One of my smallest newly hatched larvae measured
1'88 mm. (the pre-anal length being 0'76 mm.), and the largest size
I have recorded for this stage is 2'32 mm. The black pigment, which
is mostly stellate and dendritic, is distributed upon the head, in the
peritoneum, over oil-globule, laterally on the trunk over the anus,
in the two large distinct post-anal groups above mentioned, and in the
hypural region. These groups or zones are formed by the occurrence
of short dorsal and ventral bars of black pigment spots,' more or less
fused together, from which dendritic outgrowths extend laterally.
Sometimes such a bar may consist of only two or even one large

,
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chroinatophore. Ehrenbaum states' that the anterior group is usually
confined to the ventral half of the body, but I have very often found
it possessing a well-marked dorsal bar. The extent and intensity of
these bars and groups of pigment, however, are subject to some
variation. With the absorption of. the yolk the post-anal pigment
diminishes, especially in regard to the dorsal chromatophores, and
when the yolk is entirely absorbed the latter have generally-though
not always-entirely disappeared, leaving three relatively small chl'o-
matopho,res along the ventral contour corresponding to the three
previous groups. At this stage the pectoral fins are well developed;
but the ventrals, which soon afterwards become such a conspicuous
feature of the post-larva, are rudimentary. My O. 1nustelaeggs were
taken for the most part in Plymouth Sound and some in Cawsand
Bay, while none were taken in more open water than Whits and Bay;
which is in keeping with the littoral haunts and the penchant for the
vicinity of brackish water of the parent fis4 (cf. Holt, Hd, p. 143).

Onos,SpeciesA (? tTicin'atus, Bl).

Two eggs which may probably be referred to this species occur in
my samples, one taken on 28th June 3 miles S. by W. of Rame Head,
and the other taken on 30th August 3 miles W.N.W. of Rame Head.
The identification is chiefly based upon the similarity of the larva to that
of O. t?'ici1'ratus,described by Raffaele (20, pp. 37 and 38, Tav. I, Figs. 26
and 27; Tav. III, Figs. 2 and 3) from an egg of 0'74 mm. diameter, which
had an oil-globule of 0'218. The larva is characterized by the possession
of less pigment than O. 1nustelaor O.cimb1'ius. It is practically limited
to one clearly defined zone of black pigment across the middle of the
post-anal part of the body and a line of peritoneal pigment dorsal to
the gut (op. cit., Tav. III, Figs. 2 and 3). The earlier of my eggs had
a diameter of 0'84 mm., and the later one 0'78 mm. The oil-globules
measured respectively 0'16 and 0'145 mm. The embryonic pigment
spots, which are small at their first appearance, become in the later
stages relatively large in size, although few in number. The isolated
mid-post-anal group of chromatophores is very conspicuous. nIn my
second specimen I noted that this group consisted of six ventral chro-
matophores with three dorsal and two lateral ones, which, before
hatching took place, formed a dense band around the embryo by their
enlargement and partial fusion. Black appears in the eyes shortly
before hatching. In both specimens only one chromatophore was to
be seen over, the oil-globule. The newly hatched larva from my
later egg (Fig. 14) measures 2'32 mm., of which 0'94 mm. is pre-
anal. That from :I1.lYJune egg, measured ';Vhenabout one day old,
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had a length of 2'42 mm., from the snout to the anus being 1'0 mm.
The pigmentation of the former consists of a very conspicuous mid-
post-anal patch, made up of a large dorsal and a large ventral chro-
matop.hore (the latter accompanied anteriorly by a relatively smaH
pigment spot), a small hypural patch, while pre-anally there is a group
of chromatophores on the side of the body in the pectoral region, a
series dorsal to the gut, one large dendritic chromatophore below the
anus and extending partially over the oil-globule, and some pigment
in the eye and on the head. The pi~mentation of my second larva
at a slightly older stage, when most of the yolk had been absorbed,
differed only from the above in bein:g somewhat more densely aggre-
gated. Two large dendritic chromatophores-one dorsal and one
ventral-with outgrowths extending laterally as far as the notochord,
constituted the mid-post-anal group, a continuous line of dendritic
pigment ran along the whole peritoneal region, one large dorso-Iateral
patch of pigment occupied that part of the trunk above the base of
the pectorals, two small chromatophores were on the head, and the
iris was now completely black. Holt (!lb, PI. VI, Fig. 53) has
figured a larva (" Species III (Motella 1)") somewhat similar to this,
but having an anterior group of post-anal pigment spots much re-
sembling that of O.1n1f.stela,which it also approaches in ha~ing many pig-
ment spots over the oil-globule. Ehrenbaum (5d, p. 278) considers this
may possibly be O. trici1'1'atus,BI. The egg had a diameter of 0'72 mm.
(and less) and an oil-globule of 017 mm., and the larva in its first day
was 2'20 mm. long. My larvae certainly have a closer resemblance to
Raffaele's O. t1'ici1'mtus, Bl., than this of Holt's. I may mention, how-
ever, that Ehrenbaum (ibid.) warns one not to attach too much weight to
Raffaele's identification of the parent fish as O. t1'icir1'atus,BI., suggest-
ing that the Naples observer did not wish to designate this species as
distinguished from O. meditermneus (L.), but merely referred to the
common tricirrate form of the Bay of Naples, which .appears to be
O. meditel'raneus (L) ( = O. t1'ici1'rcdus,Brtinnich), and not O. tricirmtus,
Bloch (= Onos vulga1'is, Yarr.). I do not see, however, that there is
any solid ground for doubting Raffaele's identification in this case.

01WS, Species B. . .

A much more problematic form of larva, which I will term "Onos,
sp. B," was hatched from a rockling egg taken in the young-fish trawl
2 miles S. of Rame Head on 2nd June. The egg had a diameter
of 0'68 mm., and its oil-globule 0'145 mm.. When the embryo had
developed a short free. caudal portion, it was marked with. large
black pigment spots, and the stellate chromatophores in the pellicle
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of the oil-globule were noted as being especially large. On the 5th
of June the larva had hatched out. Its length when about one day
old was 1'84 mm. (pre-anal length = 0'84 mm.). It showed the Motella
characteristics as described above, except as regards the distribution of
pigment in the pre-anal part of the body, which was practically wholly
dorsal (see Fig. 15). From the snout to beyond the middle of the post-
anal part, there was a series of black chromatophores, most of which
were large and possessed outgrowths extending over the upper part of
the sides of the trunk, often as ~ar as the level of the notochord. The
most posterior group of this series contributed the dorsal bar of the
typical Onos mid-post-anal zone. The corresponding ventral bar was
present, as well as the usual hypural patch, but the only other pigment
consisted of a single chromatophore below the anus and a group over
the posterior part of the oil~globule. The absence of pigment from the
peritoneal region is remarkable, and this fact especially inclines me to
the view that we may possibly be dealing here with an abnormal
specimen. Apart from this the pigmentation bears some resemblance
to that shown by O. cimbTius (Ehrenbaum, op. cit.). From my present
knowledge of Plymouth species of rocklings, however, I will not venture
to suggest a definite species. Assuming that it is normal, it is certainly
not O. mustela nor O. cimbTitlS; and if my previously described larva
(Onos, sp. A) is indeed O. tTiciT1'atuS,Bl., that species is also excluded.
It seems to me that my" Onos, sp. A" may with far more probability
be referred to OnostJ'ici1'1'atUS,Bl., than may" Onos, sp. B." Then, by a
process of exhaustion-always bearing in mind, however, that our
knowledge of local Onos species cannot safely be regarded as complete
-we have left Motella fusca, Moreau (which may probably be regarded
with M. 111aculataof the same authority as varieties of O. 11MditeT1'aneUS,
L.). It is at least possible that" Onos, sp. B," the larva with a pre-
anal dorsal row of chromatophores and no peritoneal pigment, belongs
to this species.

Raniceps 1'aninus, L. Frog-fish.

Four eggs identified with this species were taken from a young-fish
trawl, mid-water haul, in Whitsand Bay on 30th August. Holt
obtained eggs of the same species from tow-nettings taken at various
depths off Plymouth, in June, July, and August, 1897, which he
recorded as unidentified but with apparently gadoid characters (lld,
p. 145). In his Irish survey the same investigator had previously met
with a similar egg and had described and figured it, with the twelve-
hour-old larva, as "Species VIII" (lla, p. 471, Figs. 27 and 36). He
embodies his observations upon both Irish and Plymouth material in
his Marseilles Museum Annals Memoir, suggesting as the possible
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parent fish Phycis blennoides,a rare visitor to this coast and one which
had probably arrived in the track of the shoals of mackerel and scad
«(Ja1'anxtrachurus), which were present in unusual abundance in the
inshore waters at the time of his Plymouth observations, Since that
time, there have been no observations of planktonic fish eggs in the
summer months here until the present year, so that the solution of the
question as to whether the eggs belonged to a constant or intermittent
visitor to these shores by the plan of noting the presence or absence
of the eggs in successive years, has not been possible. It so happens
that the present summer (1909) has also been characterized by a
greater than usual abundance of mackerel and scad in the inshore
waters of the Plymouth area, but whether this condition can be cor-
related with the presence of these eggs is doubtful. Heincke and
Ehrenbaum (10, p, 2(8) have subsequently observed the egg as
regularly occurring with summer plankton off Heligoland, and since
Phycis blennoides, the only other fish to which it could with any prob-
ability be ascribed, is never found in Heligoland waters, they have
identified it with Raniceps raninus-a quite well-founded conclusion,
although the absolutely unquestionable identification by tracing back
the egg to the parent still remains unaccomplished, since the ripe
female is as yet unknown, Holt's Irish specimen measured 0.775 mm.
and had a colourless oil-globule of 0'14 mm, diameter, The larva
about twelve hours after hatching measured 2'68 mm. Those taken
by him at Plymouth at the end of June and in July measured from
0'84 to 0'91 mm. in diameter, and the diameter of the oil-globule ranged'
from 0'16 to 0'17 mm. In August the dimensions were 0'78 to 0'84
mm, for eggs and 0'15 to 0'17 for oil-globule, and a newly hatched larva
was 2'02 mm. in length. The Heligoland eggs had a diameter of 0'755
to 0'912 and an oil-globule from 0'141 to 0'189 mm. in diameter, while
the length of newly hatched larvae varied from 2'26 to 2'90 mm.

The dimensions of my specimens were as follows :-

Diameter of egg. . 0'80, 0'78x 0'79, 0'81 x 0'84, 0'82.
" "oil-globule 0'145, 0'145 0'1&5 0'157.

Two of them were ovoidal. The yolk is homogeneous, and the oil-
globule is colourless. Just before the formation of the caudal rudiment,
the head and body are liberally covered with medium-sized, black
chromatophores, and yellow is making its appearance along the sides of
the embryo. On the yolk-sac there is pigment of both colours, which
is most dense in the postero-ventral region, a feature becoming more
strongly marked as development proceeds. In the two larger speoimens
there are black and yellow chromatophores over the' oil-globule, but
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they ar-e absent from here in the two smaller eggs. Although pre-
cautions were taken to keep the temperature low by standing the jars
containing ova in circulating tank-water, the eggs became infested by
infusoria, whose presence is a usual accompaniment to unhealthy con-
ditions. Development proceeded apace, however, and the next day the
free caudal region had grown around the yolk, so as to almost meet the
head. The bright yellow pigment of the embryo is now visible to the
naked eye. It occurs in large dendritic chromatophores, which ramify
and intermingle so as to produce a diffuse colouration over the whole of
the pre-anal part of the trunk, and appears especially dense about the anus.
There is a further band-like mass of yellow about the mid-post-anal
region, and an aggregation of similar chromatophores on the yolk-sac,
between the oil-globule and its posterior contour. In one specimen
(diameter '82 mm.) the oil-globule, at this stage, has a dark and smoky
appearance, and is densely pigmented. In another specimen no pigment
is seen over the oil-globule, and the periblastic pellicle, which is gener-
ally quite apparent at this stage, showing an interspace between it and
the contained oil-globule, is not distinguishable. The epidermis of
embryo and yolk-sac is covered'with tiny tubercles, doubtless of patho-
logical origin. Next day the larva had hatched out but was distinctly
moribund, and died almost immediately. The total length is 2'16 mm.,
and it measures 1'00 IIim. from snout to anus. The head projects
rather considerably over the oval-shaped yolk-sac. In two of my larvae
the oil-globule was almost in the centre of the yolk-sac, which was
observed by Reincke and Ehrenbaum to be the case only in one instance,
and may be regarded, therefore, as an abnormal and possibly patho-
logical condition. The small otocysts are situated some distance behind
the eyes. There is a slight swelling in the tubular gut above the
pectoral region and the rectum ends blindly immediately behind the
postero-dorsal edge of the yolk-sac. The pigmentation, which is on a
generous scale, is very characteristic. Inter-ramifying yellow chroma-
tophores form a diffuse mass of colour over the posterior part of the
yolk-sac, and practically over the whole of the pre-anal part of the
trunk and head, extending a little beyond the anus. Then comes a
clear space followed by a band of yellow somewhat behind the mid-post-
anal point. The much less conspicuous black pigment in srnall
chromatophores which when relaxed show fine dendritic outgrowtps,
occurs chiefly on the dorsum in the pre-anal region and, less densely, on
the head and sides. Post-anally there are about half a dozen chroma to-
phores along each of the dorsal and ventral contours, extending further
posteriorly than the yellow pigment, although the extreme end of the
tail is pigmentless for about .'25 mm. Black chromatophores are
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associated with yellow in the posterior hemisphere of the yolk-sac.
The unpaired fins are pigmentless, except for a touch of yellow
near the origin of the dorsal fin, immediately behind the otic region.

Apart from its peculiar colouring the larva has the unmistakable
gadoid form. The dorsal fin membrane arises over the occipital region,
reaches its greatest width above the anus, and thence tapers gradually
to the caudal extremity; and similarly the greatest width of the anal
fin is immediately below the anus.

On 2nd July, in a surface tow-netting 1i miles N. by W. of the
Eddystone, an egg was taken which may possibly be identified with
this species. Its diameter was '86 mm., and its single oil-globule
measured '18 mm. The yolk was unsegmented. Just before the out-
growth of the caudal rudiment the body was abundantly besprinkled
with faint dark chromatophores. The body appeared relatively wide.
Next morning the .larva showed a short caudal rudiment and much
increase of pigment, which is now canary-yellow as well as black.
Roundish chromatophores are fairly generally distributed over the
anterior part of the body, but the black appears to be mostly dorsal
and the yellow ventral. Post-anally the pigment is less dense. The
pellicle of the oil-globule, which has a rough, wrinkled, and rather dark
appearance, bears many rounded chromatophores of both colours, rather
larger than those on the embryo and constitutes the most conspicuous
feature of the ovum. There are a few fine, chiefly yellow chromatophores
in the dorsal part of the yolk-sac. The otocysts are relatively small
and the rudimentary pectoral fins appear as narrow :flaps.

Olupea spmttus. Sprat.

This egg was the commonest of those belonging to food-fishes which
occurred in my samples. It was found alniost continuously from the
middle of February to the middle of June, after which time until 12th
July it appeared with less frequency; which may, however, be largely
due to the fact that in the summer months most of my plankton was
collected from the open sea, while the sprat appears to favour the close
vicinity of Plymouth Sound or Cawsand Bay as a spawning locality
in the warmer months; although not in winter 'and early spring. Very
many eggs were taken in the young-fish trawl in June and July.
The eggs, which are very characteristic from their segmented yolk, had
an average diameter of 1'031 mm. for February-March, 0'973 mm. for
April-May, and 0'912 for June-July. The pelagic larvae, which will
be treated at greater length in a subsequent paper, were m~st abundant
in May 3:~dJune. .
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Olupea pilchardus. Pilchard.

My first pilchard eggs were taken on 8th April, 7 miles S.W. of
the Eddystone, when several occurred in the tow-nettings. The
diameter ranged from 1'63 mm. to 1'84 mm., and that of the oil-
globule from 0'15 to 0'16 mm. The next specimen (of 1'6 mm. and
0'145 mm. oil-globule) was found in a young-fish trawl haul taken near
the Eddystone on 26th August. More surprising was the occurrence
of three eggs in a tow-netting taken inside the Sound on the 14th Sep-
tember. These had diameters of 1'46, 1'52, and 1'62 mm., and oil-
globules of 0'145, 0'155, and 0'14 respectively. A newly hatched larva
from one of them, measured after being killed in dilute formalin, had
a length of 3'8 mm. I may also mention that I have found numerous
pilchard eggs in samples of plankton taken in the young-fish trawl in
September, 1906, on the Rame-Eddystone Grounds.

As Cunningham (4a, p. 44, and 4d, p. 154) has pointed out, pilchards
spawn far out at sea, and it is doubtless due to the fewness of my tow-
net samples from the open-sea areas that such a small number of
pilchard eggs have come under my observation this season. I may
mention in passing that the pilchard fishery season in 1909 has been a
decided failure in the Plymouth district as off the Cornish coast, the
shoals having kept out in mid-Channel 20 miles or more from the
coast, and therefore out of reach of the usual fishing craft. It should
be remembered that the great majority of pilchards caught by Ply-
mouth drifters are not spawning fish, the usual shoreward movement
of this species in summer and early autumn being apparently a feeding
migration. It is hardly relevant to the present subject to discuss the
possible causes of the unusual distribution in 1909, nor is there com-
pletely satisfactory evidence available. We may, however, assume
that the distribution of the spawners which appear to lie outside the
main summer shoals may show some variation in relation to the move-
ments of the latter. My collections certainly sampled only the fringe
of the great mass of ova spawned, or those which drifted landward
with the tide and currents.

B. DEMERSAL EGGS.

Labrus 1mixtus, L.

Eggs which in all probability belong to Lab1'US1nixtus were round
deposited among a mass of OhOnd1'UScrispus in a rock-pool on Wem-
bury Reef on 17th June. The mode of occurrence is very similar to
what has been described by Matthews for Labrus maculatus (17), and
my first idea. was that this was the species to which the" nest"
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belonged, as it is the most common wrasse in the locality, which could
with any certainty be regarded as the parent fish. The smaller size of
the eggs, however, and certain differences exhibited by the hatched-out
larvae, led me to conclude that this was not a species identical with
that described by Matthews, though certainly a closely related form.
Of the other wrasses (having unknown ova and larvae) which are
known to occur here-Labrus 1nixtus, C1'enilabrusmelops, and Centro-
labrus exoletus-the first is the form to which every probability points
as the parent of these eggs. It is the o:q.e other species known to
form a nest similar to that of L. maculatus (18, VoL III, p. 102), and
the size of the eggs is also most in agreement with this parentage.
Ripe ova from Crenilabrus 1nelops.have been described by Holt (l1a,
p. 450) as spherical and having a diameter of 0'78 mm. Crenilabr1ls
exoletus, of whose eggs I have no knowledge, is an exceedingly small
fish, and is not at all likely to produce ova as large as my specimens.
It is moreover a more deep-water form, and is not known to construct
a nest between tide-marks.

My specimens had a spherical or somewhat ovoid shape and a thick
strong capsule. Five which were measured had the following dimen-
sions-0'92, 0'94, 0'94, 0'90 x 0'94 and 1'08 x 0'86 mm. When first ob-
served on the 17th June the embryonic body with well-marked myomeres
had formed, but no caudal outgrowth had appeared. There was a large
Kupfer's vesicle. No pigment was visible. The yolk was pale buff-
coloured and devoid of any oil-globule. Four days later they have reached
the final stage of embryonic development (Fig. 4). The yolk is much
reduced, its diameter being about four-sevenths that of the egg-capsule,
and the caudal extremity has grown around so that its tip in some cases
overlies the auditory region. The yolk is ochreous-yellow and shows a
number of small vesicles in the mid-ventral part. In the eyes there is
black pigment through which shine golden tints. The body is be-
strewn with black chromatophores for about two-thirds of its length,
and posterior to this there are some along the dorsal and ventral con-
tours, but the posterior extremity is uJ1pigmented. Yellow chromato-
phores occur on the anterior part of the body. The yolk-sac shows a
few round black pigment spots and many yellow ones. The pectoral
fins appear as semicircular flaps near the posterior e~ge of the yolk-
sac. Small bean-shaped otocysts occur at a distance ~ehind the eyes
about equal to the diameter of the lens. Fig. 8 depicts a slightly
earlier stage.

Two larvae (Fig. 8) measured within a few hours of hatching were
3'26 and 3'28 mm. in length, the pre-anal lengths being 1'80 and
1'76 mm. respectively. The yolk-sac is relatively small, and its con-
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tents are clear and almost colourless. The head is rounded; the anus
post-median. The dorsal fin membrane arises above the mid-brain and
is widest above the anus. There is a well-marked pre-anal fin. The
whole of the ,larval fin membrane has a minute vesicular structure,
w4ich is probably a mark of ill-health. Embryonic rays can be seeri
In the caudal region. The notochord has two layers of cells at least
in its post~rior part. The pectoral fins are well developed. The body
is richly. pigmented with black and yellow chromatophores,' but the
posterior third is conspicuously bare, except for a line of black chro-
matophores along the ventriJl contour, while black pigment is lackihg
above the 'mid-brain. The sides of the body from the occipital region
to a short distance beyond the anus are almost uniformly coloured
with rourid, stellate, black chromatophores about four or five deep.
These are most closely set along the dorsal contour, and are more
densely distributed above and posterior to the anus than above the
yolk-sac. They are not uniformly distributed in the body segments as
described by Matthews for L. maculat'us, but except for the posterior
continuation of the ventral line, as above-mentioned, and for the
presence of black chromatophores over the sides of the gut, the distri-
bution and abundance of black pigment on the body show much agree-
ment with his specimen. The largest black chromatophores of all are
to be seen on the yolk-sac. A group of about five to eight large, but
not very intense, chromatophores occurs in the anal fin, immediately
behind the anus; otherwise, except for outgrowths from pigment cells
along the posterior ventral body margin, the larval fin membranes are
entirely free from black pigment (see Figs. 8 and 8a). Yellow pigment
is regularly interspersed with black along the sides of the trunk, but
is absent over the sides of the gut. There are a few yellow chromato-
phores on, the head, and a single isolated one near the margin of the
anal fin, about half-way between the anus and the posterior end of the
notochord1. Another specimen which r examined showed a less uniform
distribution of black pigment on the side of the trunk in the pre-anal
region, the chromatophores tending to concentrate along the dorsal
contour and above the gut. On the second day the larva had a length of
3'48 mm., the increase being practically entirely post-anal. At this
point I made detailed measurements, so as to compare with Matthews'
dimensions for L. maculatu,s, which I give side by side below:- '

Matthews'
My specimen. L. 1naculatus.

Tip of jaw to front.of eye '12mm '10

" " back" '39" ... '37
" " front of ear '42"... '41
" " centre of heart. . ca. '54" ...'47

d f . .,
t t . 2'2 (main pig- 2 ' 48" " en 0 pigmen a lOn . " 'ment.ation) ,

TotalleIlgth . . 3'48 ,j,' ... 3,80
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I also noted that my larva was distinctly more slender in dorsal view
than Matthews' L. maculatus (op. cit., PI. XI).

The pigmentation is in general the same on the second day as on
the first, but the post-anal pigment in the anal fin has slightly increased:
With the total absorption of the yolk, which has taken place on the
fourth day, a still further increase of this pigment is seen, the group of
chromatophores behind the anus now numbering' fourteen or fifteen;
and there is a further extension of pigment from the ventral edge of
t~e trunk to the proximal margin of the, anal and pre-anal fin me,m-
branes. The embryonic fin-rays, in both the dorsal and ventral parts of
the caudal region of the larval fin membrane, are now very evident. . A
specimen at this stage, after killing in dilute formali~, measured
3'5 mm.

Blennius pholis, L. The Shanny.

~t is somewhat surprising that the earliest stages of this common
blenny should have remained unknown for so long. McIntosh (14g)
has published some observations upon eggs deposited in captivity.
These were circular in outline, oblate spheroidal in lateral view, and
each had a faintly pinkish attachment disc. The diameter was 1'181
to 1'219 mm., the vertical diameter being 0'763 and the height of the
attachment rim 0'305 mm. He describes the yolk colour as dull
pinkish or faint salmon and in certain lights having a dull brownish
appearance.

On June 4th some eggs of Blennius pholis accompanied by the parent
fish were taken on a stone on the Breakwater rocks. In shape they
were ovoid with flattened underside (Fig. 3). The length of the
capsule was 1'6 mill., the vertical height just above 1 mm. (with the
attachment disc ca. 1'4 mm.). When observed they were at the last
stage of embryonic development, the black eyes of the embryo render-
ing them very conspicuous. The yolk was of a light brown colour.
The newly hatched larva (Fig. 6) is of large size-about 4'4 mm. total
length and 1'8 mm., from snout to anus. Its very broad and somewhat
square head gives it a tadpole-like appearance. There is a striking
absence of post-anal pigment. A most conspicuous feature is the pair
of large fan-like and heavily pigmented pectoral fins. These are
marked with large, black and yellowish brown chromatophores, the
former disposed in radial lines, the latter being most concentrated in
the basal region and absent from the distal margin. Other black
pigment occurs in the eyes, under the mandible where three stellate
chromatophores are disposed symmetrically in triangular form, on the
neck region ,as a..single pigment spot, and in the peritoneum where
there is a short double row of chromatophores. The yolk-sac, pro-
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truding on each side, has a yellowish brown tint; there are pale yellow
chromatophores on the head and similar pigment, but of more intensity,
in the pectoral region. The thickness and opacity of the head causes
the otocysts to be hardly visible. The course of the red blood
corpuscles along the circulatory system from the yolk to the body of
the larva can be very easily seen.

Gobiuspaganellus, Gm. L.

Some eggs, together with a fish of this species, were taken on a stone
between tide-marks on the shore of Rum Bay on 3rd June. The ova
have been described by Holt and Byrne (13, p. 46) as regularly
fusiform in shape, about twice as high as wide and with rather sharply
pointed ends; by which characters they are distinguishable from the
eggs of all other British species of goby. The above-mentioned authors
give 1'84 to 1'9 mm. as the length. An egg which I measured at a
late embryo stage was 2'3 mm. long and 0'74 mm. wide, while a second
was slightly longer. The yolk was of a greyish brown colour and was
darkened by the presence of many small oil-globules. When the
embryo is advanced in development, the eyes become extremely
conspicuous, showing abundant black pigment and a bronze-green
lustre. The oval swim-bladder with strongly marked dendritic chroma-
tophores and some yellow pigment over the dorsal side of it is plainly
visible. This is the only really conspicuous pigment on the embryo at
this stage. The large bean-shaped otocysts contain relatively small
otoliths.

The newly hatched larva (Fig. 7) has a total length of 4'8 mm., the
pre-anal length being 2'2 mm., so that the anus is just anterior to the
median. The head is somewhat rounded and the lower jaw slightly
projecting. The large, oval swim-bladder is a conspicuous object mid-
way between otocysts and anus. The gut is straight and has a slight
ventral dilation below the hinder end of the swim-bladder. As in the

embryo, the most conspicuous pigment is above the swim-bladder
(black and yellow) and in the eyes, which are black with blue, green,
and gold tints. There is a continuous row of black chromatophores
from the throat to the anus along the ventral contour, the largest one
with well-marked dendritic rays being below the above"mentioned
bulge in the gut; the terminal one below the anus is also very pro-
nounced. Except above the swim-bladder there is no peritoneal pig-
ment nor any,other chromatophores anterior to the anus. Post-anal
ventral pigment consists of a discontinuous series of black dendritic
chromatophores (about six or less in number) extendingtl) the ~ypural
region, the largest of which is situated' in the centre of the post-anal
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part and has yellow associated with it. Dorsally there is only one,
relatively small, black chromatophore, accompanied by yellow, opposite
the large mid-post-anal one of the ventral row. This dorsal pigment
is often lacking entirely. The notochord is unicolumnar. IThe pectoral
fins are rather large, extending to about the middle of the swim-
bladder. The embryonic dorsal fin arises above their base. There is
a short pre-anal fin commencing below the gastric dilation. A
brownish gall-bladder is visible. At the age of five or she days the
ventral post-anal pigment appears to have concentrated itself more in
the central part of the post-anal region and in the hypural part, but
otherwise the pigment remains as in the early stages,. Embryonic fin-
rays have developed in the position of the second dorsal and the anal
fin and a hypurallobe has formed.

Lepadogaster bimaculatus, Donov. Doubly spotted Sucker.

, The eggs and newly hatched larva of this species have previously
been described by Holt (11a, p. 447, PI. XLVII, Figs. 1 to 7), but as all
my observations have shown certain diffe,rences from the specimens he
describes it will be well to give some details from my records.

My observations were first undertaken chiefly with a view to
getting a knowledge of the early post-larval forms for the purpose of
comparison with pelagic Lepadogaster fry taken in our young-fish
trawl. The following are brief particulars as to the capture of
specimens of the eggs of this species which came under my notice in
the summer of 1909:-

Date. Locality.
Instrument of

I

capture.
Other remarks.

16th June, 1909! Rame-Eddystonc
Ground

Otter trawl

Eggs encrusting inside of a Tellina
val ve. Greatest horizontal axes
of egg-capsule, 1 '4 x 1 '2 mm.

Eggs in Lutra1'ia valve with
parent fish. Greatest horizontal
dimensions, 1'4 x 1'16 mm.;
height, Q'70 mm.

Several batches of eggs with
parent fish in valves of Pecten
opercularis and Lutraria.

Eggs in Pecten opercularis valve.
Accompanying fish a female.

SthJune,1909 IQueen's Grouhd . Dredge

5th July, 1909 IHand Deeps Dredge

13th July, 1909 I Hand Deeps Dredge

On 14th, June a female Lepadogastc1'bimaculat~&s,with spent, flaccid
,and mehlbranous ovaries, was taken in a Llltraria valve, within which
a batch of eggs had been deposited, but which had disappeared, leaving
traces of their former presence in the form of oval impressions. The

NEW SERIEs.-VQL. IX" NO. 1. OC'!.'OBER,1910. D
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nudibranch Oal-n1,aglaucoiies and a batch of its eggs were also occupy-
ing the valve, and it seems probable, if not certain, that the fish-eggs
had been devoured by the nudibranch, which has been recorded as
commonly occurring associated with Goby and Blenny eggs, and vary-
ing in colour so as to resemble the eggs which it apparently preys
upon.'"

Quite recently-viz. on 17th February, 1910, and after this paper
was in manuscript-I have secured an early batch of Lepadogaste1'
billtaculatus eggs. On this occasion I took particular care to examine
the accompanying parent fish so as to make sure of its identity as
distinct from L. 1nicroceplzalus,a closely similar species first dis-
tinguished by Brook,t whose description, however, I have not yet
been able to see. Ehrenbaum (5b, p, 121) gives as the distinctive
fin-ray formula for L. 1nic1'ocep7zalusD = 5,A= 6, C= 17-19; while Day
gives for L. bimaculatus D = 5-7, A = 4-6, C = 12. My specimen has
clearly six dorsal fin-rays and not more than four or five anal fin-rays,
which precludes L. -ntic1'Occphalus,while in its general appearance it
resembled the common two. spotted sucker, L. bimaculatus. It was
not possible to count the caudal rays, as it was desired to keep the
specimen alive and uninjured. Two of the eggs had the following
dimensions :-Oval outline of egg-capsule, as seen from above,
measured in one case 1'44 x 1'24 mm. and in the other 1'54 x 1'22 mm.

The height of the capsule was respectively 0'62 and 0'70 mm. The
sizes closely approximate to those noted the previous summer, and in
following through the development from pre-embryonic to larval
stages, the characters proved to be identical, save for very slight
variation in pigmentation.

The ovoidal inferiorly truncated egg-capsule and its peculiar basal
attachment disc and filaments have been minutely described by Holt
(op. cit.). Inoted that as a rule the eggs in one batch showed several
stages of development, indicating that they were deposited intermittently.
In the earliest stages the finely granular yolk is quite colourless and
translucent, and carries a single oil-globule of about 0'25 to ,0'28 mm.
diameter, which has a slightly darker appearance than the yolk and is
at first the most conspicuous content of the egg. The embryo almost
invariably occupies a horizontal position in the egg. Black pigment
appears on the body soon after the outgrowth of the caudal rudiment,
and soon forms a dense and continuous line along the ventro-Iateral
region from immediately behind the pectoral fins to within a short
distance of the caudal tip. Anteriorly pigment is sparse, only a few

* SeeJou1'n.M.B.A., N.S.,Vol.VII, p. 280.
t Brook, G., P1'oc.Roy. Phys. Soc.Edin., Vol. X, Pt. 1, p. 166.
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chromatophores occurring about the neck region and shortly afterwards
on the eyes. Yellow chromatophores (bright lemon-yellow by reflected
light, brownish by transmitted light) next appeal' on the sides of the
embryo above the dense line of black pigment above-mentioned (see
Fig. 5). At about the same time black chromatophores frequently
appear along the dorsal surface of the yolk-sac adjacent to the trunk of
the embryo. The circulatory fluid is now of a red colour, which is
plainly visible at the heart systole. Before the appearance of the
yellow pigment the blood was colourless, but even then its circulation
could be observed in vessels from the yolk-sac, and in the aorta and
main arteries of the head. A day or two after the appearance of
yellow, an increa~e takes place in the amount of black pigment, a
double ventro-lateralline being formed on each side with the inferior
pair, which are the more distinctly marked, coming together at the
anus. A sprinkling of lateral chromatophores next appears, and the
eyes become so dark as to be conspicuous to the naked ~ye. The only
other black pigment in the anterior region is a pair of lines converging
towards the occiput from the posterior lateral part of the yolk-sac.
The yolk-sa~ and occipital region are covered with diffuse pale yellow.

The newly hatched larva (see Fig. 16) has a length of 4'26 mm., of
which about five-eighths is pre-anal. The remnant of yolk is relatively
small, as is usual with larvae from demersal eggs, and bulges out on
each side of the larva. A small oval swim-bladder is present. Rounded,
stellate, black chromatophores uniformly beset the sides of the trunk
in fairly regular lines, which are about four deep transversely in the
pre-anal and about three deep in the post-anal region. These are
larger in the anterior part of the body than posteriorly. There are
similar lines of yellow chromatophores (pale lemon coloured by re-
flected, brownish by transmitted light) slightly less numerous and at
greater intervaL These are more densely distributed posteriorly than
anteriorly. The most dorsal row of chromatophores are yellow and
these are of a larger size and greater denseness than the others. Over
the straight intestine yellow pigment is generally sparse and sometimes
quite lacking. The posterior portion of the tail, for about 1 mm., is
quite unpigmented, as is also the median strip along the whole dorsum.
The only pigment in the larval fins consists of a small group of about
three to five black chromatophores in the anal fin immediately behind
the anus. The snout is rounded. The large otocysts are situated
immediately behind the eyes. The dorsal fin arises a little behind the
level of the posterior edge of the yolk-sac. Tiny epidermal vesicles
densely cover the embryonic fins, except. along the margin of its most
posterior part.
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Two post-larvae, measured soon after the yolk had been absorbed,
had lengths of 4:8and4.g mm. The jaws had appreciably developed,
especially the mandible, so that the earlier sub-terminal position of
the mouth. was chapged; bl,lt .oth.erwise they resembled the newly
hatched .individuals. The differences between my specimens and those
recor.ded by Holt are in size and pigmentation. His newly hatched
larvae measured 2'97 to 3'15 mm., and apparently had no yellow pig"'"
ment (op. cit., p. 448). His eggs were slightly smaller than mine!
having a length of 1'37 mm., a breadth of 1'08 mm., and a height of
0'68 mm., arid the oil-globule measured 0'24 mm. Guitel (9, PI. XXV,
Fig. 8) figures an early post-larval L. bimaculatus of uncertain age,
which is about 4'6 mm. long aI),dis pigmented somewhat similarly to
those I have examined, eJi:cept that the superior line of yellow
chrom.atophores is not clearly shown on the side a,nd the blackchro-
matophores are lacking in. the anal fin. As regards Holt's specimen,
if it is the same species as those I have exam~ned" I can only suggest
that it may have been an a,bnormat specimen, possibly prematurely
hatched under unfavourablecQnditions.

Lepadogastc1'gouani, Lacep. Cornish Sucker. .
. " . .

On the 17th J uneseveral. batj3h~s of the eggs of this species were
taken on the underside 9f.flat s.tones between tide~marks on Wembury
Reef. The parent fish Was always to be found, near, and genE:n:ally
close. alongside the eggs, which COYerseveral square inches of' the
stone with a closely applied layer. Two, three, or four stages of
development may be seen in one batch of eggs. In the earliest stages
the YQlkis bright amber co~oured, which r,enders :the mass, of ova an
object of much conspicuousnei'1sand beauty. )3ubsequently the col.ours
beco~lle gradually darker to orange, and finally, when the embryo is
advanced, they have in the mass an olive-green appear!J,nce. The egg-
capsule is oval-shaped with flattened base, of length l'90, mm. and
breadth 1'56 111m;- The yolk cOI),tainsa large Qil-globule of 0'34 mm.
diarileter. ., . . . - . "

When~ a short caudal rtj.diment -,is. developed, .th,e embryo has a
general reddish tint, and sh.ows Ill~ny~tellate black chromatophores
,over the greater part of the body, the posterior pOrtion, however, being
unpigmented. The movement of pale reddish circulatory fluid along
the vessels frorn the yolk to thehea,rt is plainly yisi11e. "

The newly hatched larva has'a length .of501, nilil" the. anus is
post-median, and the yellowis.lr yolk-sac protrudes on either side, of
the anterior abdominal. regiQ,n. The straight gut shows internal con-
volutions and a yellowi;h greeil gall-bladder' is visible. The' dorsal
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embryonic fin' arises in the occipital regio"n,the caud'aJ part of it being
spatulate. The head is rounded and the mouth terminal, the otocysts
situated immediately behind the eyes. Pigmentation is extremely
rich. Black chromatophores are the most abundant, covering the sides
of the trunk and gut in closely set and fairly regular iongitudinal
lines: The largest chromatophores are those on the dorsal surface of
the head, and those along the dorsal contour are the largest and most
closely set of those on the trunk. Post-anally thenmnber of cl1ro~
matophores counted'transversely is four or five. About 0'8 mm. from
the posterior end of the notochord, the greater part of the pigmenta-
tion ceases, but there may be a few small pigment spots over the
notochord behind this point. Along the anal fin there is a line of
black chromatophores, extending from immediately behind the anus to
the hypuralarea. Mid-laterally, where the plack pigment is :least
dense, there is an irregular line of about' seven large lempn-yellow
chromatophores, extending from the level of the posterior edge of the
yolk-sac to alittle behind the anus. Between all t4e other chromato-
phores are numerous small orange-coloured, ones, with a relatively
large, clear, central space, which gives them the appearance of small
rings. Most of the black and yellow chroma tophores also have the
form of radiations from a central unpigmented spot. 'Small, round or
stellate chromatophores of a pure red colour occur 'on the ventral
surface of the abdomen anterior to the anus. There is no yellow or
orange pigment over the sides of the abdomen, but only black, and it
is perhaps worthy of note to mention that the black chromatophores
of this region appear to have a different structure from those over the
rest of the body, the centre of the spot in this case being pigm,ented
instead of clear. The proximal part of the median fin membrane
shows the same minute vesicular structure as was seen in L. billLa-'

culatus,-but the vesiculat~~:mdoes not extend so near_to the margin.
A slightly older larva 1I.leasured5'7 mm., and was 3'2 mm. from snout

to anus. At four or five days old the length is 6'3 mm., the _pre-anal
portion being 3'4 mm. A hypural thickening is visible. The pigmenta~
tion at this age is practically the same as in the newly hatched form,
except for an increase of red pigment on the inferior parts of the body.
A larva i~ which the yolk has been entirely absorbed shows small red
chromatophores on the ventral surface of the lower jaw, on the ventro-
lateral part of the opercular region, on the ventral and ventro-Iateral
surface of the abdomen and over the basal part of the largepectbral
fins., " ","

The pelagic post_-Iarvalstages of L;gOUani,canbe easily distinguished
from those of L. bimaculatusby their larger size at the same point in
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development, and by the distinctiveness of their coloured pigment. In
preserved specimens in which all but the black chromatophores have
disappeared, one can at once distinguish L. bimaculatuB by its relatively
wide unpigmented strip along the dorsum, only a very narrow line
being left clear between the pair of dorsal lines of chromatopllores' in
L. gouani. There is also a difference in the distribution of pigment
spots in the anal fin. As is to be expected, however, I have never met
with the young stages of L. gOlla1M:in plankton taken away from the
vicinity of the shore, while post-larval L. bimaculatus may be taken
some miles out at sea.

Zeus fabe?', L. John Dory.

On 31st August five good-sized dories were taken in the otter-trawl
2! miles S.W. of Rame Head. One of these was an unripe male, and
three were females, which had recently spawned. From the ovary of
one of the latter I obtained a dead egg, which had already undergone
degeneration and was opaque and pale greenish in colour. The fifth
proved to be a female approaching ripeness, and from the ovary of this
I obtained a few apparently ripe eggs, which occurred free in the lumen.
The great majority of the ova, however, were still small and opaque, and
contained firmly in the ovigerous lamellae. The ripe eggs are large and
contain a relatively small greenish yellow oil-globule (Fig. 1). The
rather thick egg-capsule is marked by conspicuous corrugations, which
appear to be intertwined in a very irregular manner, and also by finer
striations, the former of which are doubtless merely characteristic of the
ovarian condition and caused by contact with vascular tissue in the
ovary. The yolk is colourless and homogeneous, the ripe egg being
translucent and glassy, but not of that clear transparency which is seen
in all pelagic eggs, and by transmitted light it has a slightly brownish
tint, which is apparently produced by the interference of the corrugated
capsule with the free transmission of light rays.

The dimensions taken from four eggs are as follows :-

Diameter of Egg.

(1) 2'04 x 2'14 IDm.
(2) 2'03 "
(3) 2'05 "
(4) 1'90 "

Diameterof Oil-globule.
0'44 IDm.

0'44 "
0'28 and 0'22 mID.
0'43 nUll.

In the third egg measureu. the oil was contained in two separate
globules, which is commonly the case in an unfertilized egg. The fourth
specimen measured was apparently not quite ripe.

The eggs sink in. sea-water of specific gravity 1'026. Fulton (8), from
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minute observations made upon the ripening ovarian ova of a dory
caught in April, concluded that the mature eggs would prove to be
large, c(:mtain one or more oil-globules and be demersal; which con-
clusions are confirmed by the character of my ripe eggs. Their
demersal nature was indicated, even at that stage, by the comparatively
dense fibrous nature of the tissue of the stroma and the follicle, by
the presence of a well-defined double layer, by the character of the
yolk, and by the general hardness and resistance to pressure, all these
features being in contrast with ovarian pelagic eggs. One of the
largest specimens examined by Fulton from the ovarian stroma
measured 1'39 mm. in diameter and contained two groups of three and
four oil-globules. Some other slightly smaller eggs contained a promi-
nent straw-coloured oil-globule: thus in an egg of 1'02 mm. diameter
the oil-globule measured 0'25 mm. All these were quite opaque and
white by reflected light and still contained in the follicular investment.

Holt has recorded the capture of ripe females off the west coast of
Ireland- in July and August, and one spent in June.* Cunningham
(4g, p. 322) also has found ripe females in August at Plymouth. The
demersal character of the eggs and the relatively deep-water habitat
of the spawning fishes are sufficient to account for the present lack of
knowledge of embryonic development. The youngest post-larval stages
yet recorded are those described by Schmidt (21d) from four specimens
(n mm. to 19 mm. long) taken by the Thor in August and September,
1906 (three from various parts of the Channel and one from the Bay
of Biscay); to which must be added one specimen of 1-:1:mm. taken by
the Oithona's young-fish trawl off Plymouth Sound on the 17th of
September in the same year. '
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EXPLANATIoN OF PLATES I AND II,

Illustrating Mr. A. E. Heiford's "Notes on Teleostean Ova and Lal'vae obsel'ved
at Plymouth in Spring and Summer, 1909."

PLATE1.

Fig. 1. Zeusfaber, ripe ovarian egg; diameter, ca. 2'09 mm.
Fig. 2. Zeugoptel'uspunctatus, pelagic egg; diameter, 0'99 mm.
Fig. 3. Egg of Blennius pholis, lateral view; dimensions, l'S x 1'2 x O'Snun.
Fig. 4. Egg of Labrus mia;tus; diameter, 0'94 mm.
Fig. 5. Egg of Lepadogasterbimaculatus; dimensions, 1'44 x 1'24 x 0'62 111m.
Fig. 6. Blennius pholis, newly hatched larva; length, ca. 4'4 m1l1.
Fig. 7. GobittSpaganellus,newly hatched larva; length, 4'S mm.
Fig. S. LalJrusmia;tu$,newly hatched larva; length, 3'26 mm.

. Fig. Sa. Labrns mia;tus,sketch showing arrangement of anterior dorsal black pig-
ment.

Fig. 9. ZeugolJteruspltltctatus,newly hatched larva; length 2'90 mlJ1.
Fig. 10. Z. punctatttS,larva ca. 3 days old.

PLATEII.

Fig. ll. Solealascal'is,newly hatched larva; length, 3'46 nUll.
Fig. 12. S. lascuris,larva 4 or 5 days old.
Fig. 13. Serranus cabrilla,early larva; length, 2'30 mm.
Fig. 14. Onos? tricirratus,BL, newly hatched larva; length, 2'32 mm.
Fig. 15. "Onos, species B" (1 or abnormal form), newly hatched larva; length,

1'S4 nun.
Fig. 16. Lepadogasterbimacluatus,newly hatched. larva ; length, 4'26 mm.
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PLATE I

EXPLANATION OF PLATES I AND II,

lllustl'ating Mr. A. E. He./Jord's "Notes on Teteostean Ova (tnd Larvae obsel'ved

at ptymouth in Spling and Summer, 1909." ~

PLATE1.

Fig. 1. Zettsfaber, ripe ovarian egg; diameter, ca. 2'09 mm.
Fig. 2. Zeugoptej'uspunetatus, pelagic egg; diameter, 0'99 mm.
Fig. 3. Egg of Blennius plwtis, lateral view; dimensions, 1'8 x 1'2 x 0'8 mm.
Fig. 4. Egg of Labrus mixtus; diameter, 0'94 mm.
:l<'ig. 5. Egg of Lepadogasterbimaculatus; dimensions, 1'44 x 1'24 x 0'62 mUl.
Fig. 6. Blennius pholis, newly hatclled larva; length, ca. 4'4 nUll.
Fig. 7. Gobi1tspaganeltus,newly hatched larva; length, 4'8 mm.
Fig. 8. Labj'usmixtus, newly hatched larva; length, 3'26 Dun.
Fig. 80,.Labrus mixtlts, sketch showing arrangement of anterior dorsal black pig-

ment.

ZeugoptemsplmetCttus,newly llatched larva; length 2'90 m1l1.
Z'lJttnetatus, larva ca. 3 days old.

Fig. 9.
Fig. 10.

PLATEII.

Fig. 11. Soleal[(semis,newly hatched larva; length, 3'46 m111.
Fig. 12. S. lascclI'is,larva 4 or 5 days old.
Fig. 13. Serranus ed-britta, early larva; length, 2'30 111111.
Fig. 14. ,Onos? tricirratus, Bl., newly hatched larva; length, 2'32 111111.
Fig. 15. "Onos, species B" (1 '01' abnormal forl11), newly hatched larva; lengtll,

1'84 mm.

Fig. 16. Lepadogaster bimawlatus, newly hatched larva; lengtll, 4'26 111m.
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Notes on the Littoral Polych83taof Tbrquay (Part III).

By
Major E. V. Elwes.

Aphroditidre.

A SYNOPSISof the Aphroditid:oe of the EngFsh Channel by Mr.
T. V. Hodgson is given in the Journal MMine Biologiccd Association,
Vol. VI, No.2, 1900.

APHRODITAACULEATA,Lin. McIntosh, J1fon. BTit. Ann., Vol. II,
p.247.

This species is sometimes found in some numbers, thrown up on
the shore after heavy weather, especially at Anstey Cove and Tor
Abbey Sands. It is recognized by the fishermen as a "curiosity."

LEPIDoNoTUsSQUAMATUS,Lin. :lIfcIntosh, Mon. Brit. Ann., Vol. II,
p.274.

Only two or three examples found under stones on Babbacombe
beach.

LEPIDONOTUSCLAVA,Mont. JfcIntosh, Mon. Brit. Ann., Vol. II,
p.280. ,

Occasionally found on all the beaches. Numerous specimens were
found on a large buoy in Torquay Harbour.

LAGISCAFLOCCOSA,Sav. ]ylcIntosh,Mon. Brit. Ann., Vol. II, p. 298.
'Fairly common under stones.

LAGISCAEXTENUATA,Gr. McIntosh, Mon. Brit. Ann., Vol. II, p. 307.
Hornell, Fa1tna oj Liverpool Bay, 1892, p. 136, PI. XIII, Fig. 8.

Very common in roots of Laminaria and under stones. The scales
have the groups of papill:oe surrounded by lines as represented by
Hornell.

EVARNEIMPAR,Johnst. :Jfclntosh, Mon. Brit. Ann., Vol. II, p. 358.
Rare. Recorded by Gosse from Anstey's Cove.

HARMOTH6ESPINIFERA,Ehlers. McIntosh, Mon. Br'it. Ann., Vol II,
p.327.

One exam pie only.
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HALOSYDNAGELATINOSA,M. Sars. ~Mclntosh, Mon. Brit. Ann.,
Vol. II, p. 384.

One specimen under a stone on Babbacombe beach.

POLYNOESCOLOPENDRINA,Sav. McIntosh, Mon. Brit. Ann., Vol. II,

p.,389.. :'," ,;-

'N ot UnCOD:llllOnat Corbyn's Head.

STHENELAISBOA,J ohnst. McIntosh, Mon. BTit. Ann., Vol. II, p. 408.
Not uncommon in the sand at Tor Abbey Sands.

SIGALIONMATHILD.E,Aud. and Edw. ~Mclntosh,Mon. Bi'it. Ann.,

Vol. II, p. 427. ,

,This. is the only, one of the Torquay Aphroditidre which has not
been also recorded from Plymouth, ' It is fairly -common in the sand
at Tor Abbey Sands and Livermead. '

. -PHOLOEIIIIN,U'1;A,O.Fabricius; McIntosh, j}[on. Brit. Ann., Vol.' II,
p.437.
, ,The most. numerous .of all the, Torquay Aphroditidre, inhabiting
especially, the' Laminaria roots.

GLYCERA CONVOLUTA,

Vol. 'XVII, 189.4,p.27.
Fairly numerous in Tor Abbey Sands and at Livermead.

GLYCERALAPII>UM,Qfg. ~Mclntosh." On ~the British Glyceridre,"
Ann. Nat. Hist., S. 7, Vol. XV, p. 39, 1905.

Une specimen -in- the inner harbour of Torquay and one on the
Babbacombe beach. ' ,

Glyceridre.

Kef. De St. Joseph, Ann. Sci. Nat.' Zool.,

Eunicidre.

. This family is represented at Torq1.layby five littoral species. For
the key to 'the Euilicidre of the English Channel th~ papers by Baron
de St. ,Joseph, entitled" Les Annelid~s PolycMtes des Cotes de
Dinard" and" Les AlllHHides PolycMtes des Cotes de France," the
,eNotes on the British Eunicidre," by Professor .Mclntosh, Annals of
Natuml HistOTY, Vol. XI, p. 553, 1903, and the OambTidge Datuml
Hifftol'Y;Vol.' II; hava been .consulted. " .

LYSIDICENINETTA,'Aud. and Edw. Johnst., Oatalogue of TVorms,
ii. :140;' ,', " ,

Small specimens thirty to fifty millimetres in length; extl'emely
common amongst Laminarian roots an,d limestone rocks. '
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NEMATONEREISUNICORNIS,Grube. De St. Joseph, Ann. Sci. Nat.,

V, 1888, p. 207.
Fairly common in the limestone rocks at Babbacombe, but as is the

case with the last species it is very rarely perfect.
- -

STAUROCEPHA.LUSRUBROVITTATUS,Grube. De St. Joseph, Ann. Sci:

Ned., V, 1888, p. 235. - , - -
- One'specimen obtained at~aD unusually low spring tideat Oorbyh'r>

Head. -' '~

OPHRYOTROCHA PUERILIS, Clpd. and Meczn. Oarnb1'idgeNat. Hist.,
Vol. II, p. 319, Fig. 170. "

This little worm is frequently seen on the sides of glass ~essels
containing roots and pieces of rocks. On one occasion a sman
aquarium in the museuin of the Torq!1ay Natural History Society was
found to be swarming with this species. .' . . .

LUMBRICONEREIS LATREILLI, Aud., and E.~~., De St. Joseph, AnlL. Sci.
Nat. Zo~l.,V, 1898, p. 276. '.
. Three' or four in' rather coarse gravel OnBa1.bacombe beach.

Sp~rerodoridre. .
- - -.

EPHESIAGRACILIS,Rathke. De St. Joseph, Ann. Sci. Nat. Zool.,XVI~,
:18941p. ~!3~,.,McIntosh, Ann. Nat.Sci., S. 8, Vol. II, 1908, p: 528 and
540. .

Two or three from Meadfoot beach.

EPHESIAPERIPATUS,Clpd. nee J ohnst. Olapm'ede,Beob. ub~r Anat.
und Ent. wirbellosen thieTe, p. 50, de St. Joseph, Ann. Sci. Npl Zool.,
]eVIl, 189~,p. 41. . , . ,

Two specimellsfrolll Oorbyn's Head. Accordirig"to de St. Joseph
this species differs from E. gracilis by several characters, but he only
mentions two, viz: the composite bristles ,and the absence of the
"1'6ventail de papilles" below the feet which exist,s inE. gmcilis.The
bristlescif E. peripatus of the Torquay examples 'seem, besides being
compound, to be not quite so,stout and not so much bulged as those of
E. gracilis.

Ariciidre. ,.,.
,--

ARIOlALATREILLI,Aud~ and Edw. De St. Jo~eph,.:Ann.Sci. Nat. Zool.,
XVII, 1894, p. 85.

Several examples were dug up from the sand at Tor Abbey Sands.
In this speciesthert:1 are about thirty pristle-bearj.Ilg,)~t:)g:g~e!lt!,>jn.;the
anterior region, while 'in A. cuvieTi there are only twenty-one.
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Spionidm.

Tn preparing the accompanying key to the Spionidre of the English
Channel Mesnil's paper, entitled" Etudes de Morphologie externe
chez les .Annelides" and Professor McIntosh's" Notes on the British
Spionidre," Annals of Nat Hist., S. 8, Vol. III, have been consulted.

SCOLECOLEPISVULGARIS,Johnst. JJ£clntosh,Annals of Nat. Hist.,
S. 8, Vol. III, 1909, p. 159.

.At the west end of Tor Abbey Sands; rare.

SCOLECOLEPISFULIGINOSA,Clpd. McIntosh, Annals of Nat. Hist.,
S. 8, Vol. III, 1909, p. 160.

Very numerous at west end of Tor Abbey Sands and at Livermead.
In December numbers were found coiled up together under stones.

NERINECIRRATULUS,Delle Chiaje. :McIntosh,Annals of Nat. Hist.,
S. 8, Vol. III, 1909, p. 158.

Tor Abbey Sands; not numerous.

AONIDEsOXYCEPHALA,Sars. ~Iesnil, Bull. Sci. France et Belgique,
XXIX, 1896, p. 242.

Numerous in rather foul mud under stones at Livermead.

POLYDORACILIATA,Johnst. Mclntosh, Annals of Nat. Hist., S. 8,
Vol. III, p. 169.

Very numerous in the small pools in the limestone boulders on the
shore.

POLYDORAFLAVA, Clpd. Mclntosh, Annals of Nat. Hist., S. 8,
Vol. III, p. 169.

Numerous on rockl5and in pools.

SPIOPlJANESBOMBYX,Clpd. JJ£clntosh, Amuzls of Nat. Hi.st., S. 8,
Vol. III, p. 167. . -

A few specimens at the east end of Tor Abbey Sands. ]\Jesnil
remarks that he found this species in company with Echinocardi1l11L
cordatum j this sea urchin -is also common on Tor Abbey Sands.

Magelonidm.

¥AGELONA PAPILLICOR~IS,Fr. Muller. JJ£cIntosh,Annals of Nat.
Hist., S. 8, Vol. III, p. 174.
, One example at a very low spring tide on Tor Abbey Sands.

Ammocharidm.

OWENIAFUSIFORMIS,Delle Chiaje. De St. Josfph, Ann. Sci. Ncd. Zool.,
V, 1898, p. 397.
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The tubes of this species are very numerous on Tor Abbey Sands;
they appear to be loose in the sand, not fixed vertically, as is usual
with tube-dwelling annelids in sand. They are largest in the middle,
tapering towards both ends, made chiefly of small pieces of shell
placed edgeways. .

Cirratulidre.

In the accompanying key to the Cirratulidre of the Channel the
classification of Caullery and Mesnil in Les f01'1nes epitoques et
l' evolution des O,irmtuliens is adopted.

AUDOUINIATENTACULATA,Montagu. De St. Joseph, Ann. Sci. Nat.
Zool., XVII, 1894, p. 49.

Numerous at Meadfoot, Hope's Nose, and Tor Abbey Sands in
rather foul mud; young ones about 40 mm.in length appear to live in
crevices in rocks.

DODECACERIACONCHARUM,Oersted. Caullery et lIfesnil, Annales
de l' Universite de Lyon, Fasc. XXXIX, 1898, p. II.

Very numerous .in the limestone boulders at Babbacombe.

HETEROCIRRUSVIRIDIS,Lang. = H.flavoviridil5,de St. Joseph. Caulle1'y
et Mesnil, Ann. de l'iffiiversite de Lyon, Fasc. XXXIX, 1898, p. 117.

Found occasionally in small pools in limestone rocks at Babbacombe. '

HETEROCIRRUSCAPUTEsoers, de St. J osel'h. Caulle1'y et Mesnil,
Ann. de l' Universitr!de Lyon, Fasc. XXXIX, 1898, p. 122.

. Two or three examples found in the same localities as the last.
species. I have not seen any British records of these two species
of Heterocirrus.

Terebellidre.

The accompanying key to the Terebellidre is founded on the table
given by Baron de St. Joseph in " Les Annelides Polyc11etes des Cotes
de Dinard," Ann. Sci. Nat. Zool., XVII, 1894, p. 180.

POLYMNIANEBULOSA,Montagu. De St. Joseph, Ann. Sci. Nat. Zool.,
XVII, 1894, p. 219.

Occasional specimens at Corbyn's Head and in rocks between Oddi-
combe and Babbacombe beaches.

POLYMNIANESIDENSIS,de St. Joseph. Ann. Sd. Nat. Zoo~.,XVII,
1894, p. 21I.

Very common in Laminaria roots, etc.

LANICE CONCHILEGA,Pallas. De St. Joseph, Ann. Sci. Nat. Zool.,
XVII, 1894, p. 211.

Numerous on Tor Abbey Sands, especially at the east end.
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Ampharetidre.

MELINNAADRIATIOA,Marenzeller. Sitzb. d. Ie.A7cad. Wiss. Z1~Wien,
LXIX, p. 472.

Two' at 'extreme low water at Livermead amongst Zostera roots.

Maldanidre.

CLYMENECERSTEDII(?), Clpd. De St. Josepli,Ann. Sci. Nat. Zool.,
XVII, 1894, p. 137.

On the east side of Tor Abbey Sands; not common.

LEIOCHONECLYPEATA,deSt. Joseph. Ann. Sci. Nat. Zool., XVII,
1894,p. 139. "

Numerolls at extreme low water in the centre of Tor Abbey Sands.

Capitellidre.

,,' N:°:rOMASTUS.LATERIOEUS,Sars. De St. Joseph, Ann.. Sci. Nat., XV II,
1894,p. 117. ,

Under stones, Corbyn's Head and Livermead.

Opheliidre.

POLYOPTHALl\WSPIOTUS,Duj. De St. Joseph, Ann. Sci. Ned, Zoor.,V,
. 1898, p. 385, ' .

Common amongst Oorallines, etc., in rock pools.

,,8.!1ENIOOLA MARINA, L.

p.419.
Common on Tor Abbey S~nds.

, ARENlCoLA ECAUpATA,J ohnst, Ga'rnble, Qll(t1't. J()1!,7'n.lfic1'o. Sci.,

XLIII, p. 419. '
This species seems to be very different in its ,habits to A. 11w1'ina;

instea,d of bnrrowing in soft mud and sand it lies under stones in
'gravel at Hope's Nose and Babbacombe beach.

Arenicolidre.

Gamble, Qna7.t. JmmL. lfic7'o. Sci., XLIII,

"

Chlorhremidre.

SIPHOKOSTOMAAFFINIS,M. Sars. De St. Joseph, Ann. Sci. Nat. Zool.,
XV-ri,..18B4, p, 96: . ':.,,\;'

Under stones at Corbyn's Head.

~abellidre.

Th~ 'a~c~mpa~yingkey to the Sabellids of the English Cl1annel'-is
founded on the. ta"b,legiven by Baron de St. Joseph in "Les Annel~des
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Polychetes des Ootes de Dinard," Ann. Sei. Nat. Zool., XVII, 1894,
p.248.

SABELLAPAVONINA,Sav. De St. Joseph, Ann. Sei. Nat. Zool., XVII,
1894, p. 267.

I was somewhat surprised to find several examples of this large
worm in the inner harbour at Torquay only a few yards from the
"Strand." They were living in mud and gravel which could hardly
be called clean.

POTAMILLARENIFORMIS,O. F. Miiller. Soulier, Revision des Annelides
de la region de Cette,p. 120, Fig. 4.

This species is found on the sides of the cave under the men's
bathing-place at Petit Tor. This is the cave mentioned by Gosse in
the British Sea Anemones and Corals, where he found the sea
anemones Halcampa 1nim'o]Jsand Edwardsia. carnea.

POTAMILLATORELLI,Mgr. De St. Joseph, Ann. Sci. Nat. Zool., XVII,
1894, p. 296.

Oommon in the small rock pools in the limestone rocks between
Oddicombe and Babbacombe beaches.

FABRICIASABELLA,Ehr. De St. Joseph, Ann. Sci. Nat. Zool., XVII,
1894, p. 319.

A little Sabellid which appears to be referable to this species is
very common in the little pools in the rocks at Babbacombe, in com-
pany with the last species, Polydo1'a and Dodecaceria. It lives in
small holes in the rocks, with a tube of mud projecting a little from
the opening.

ORIAARMANDI,Olpd. Soulier, Revision des Annelides de la 1'egionde
Cette, 1902, p. 114, Fig. 2.

One specimen from Babbacombe rock pools. As de St. Joseph
remarks, the eyes in this species quickly disappear, while in F. sabella
they are persistent even in Balsam preparations. I have also obtained
this species at Newquay, Oornwall.

JASMANEIRAELEGANS,de St. Joseph. Ann. Sei. Nat. Zool., XVII,
1894, p. 316.

Found occasionally crawling up the sides of glass vessels containing
roots of Laminaria and pieces of limestone rock. It was first recorded
as a British species by Miss Newbiggin in 1900.

AMP]IIGLENAMEDITERRANEA,Olpd. Soulier, Revision des Annelides de
la TCgionde Cette, p. 109, Fig. 1.

Found under the same conditions as the last species.

NEW SERIES.-YOL. IX. NO. 1. OCTOBER,1909. E
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Serpulidre.

In preparing the key to the Serpulids of the English Channel the
table given by Baron de St. Joseph in the Annales des Sciences
nat1,wellesZool., XVII, 1894, p. 259, and, for the genus Spirorbis, the
papers by Caullery and Mesnil, "Etudes sur la morpho logie, etc., chez
les Spirorbes," have been consulted.

SERPULAVERMICULARIS,Lin. De St. Joseph, Ann. Sci. Nat. Zool.,
XVII, 1894, p. 328.

On shells thrown up on the shore at Tor Abbey Sands.

POMATOCEROSTRIQUETER,Lin. De St. Joseph, Ann. Sci. Nat. Zool.,
XVII, 1894, p. 353.

Extremely common on stones.

HYDROIDESNORVEGICA,Zunn. De St. Joseph, Ann. Sci. Nat. Zool.,
V, 1898, p. 440.

On a stone at Petit Tor beach; numerous on buoys in Torquay
Harbour.

SPIRORBISBOREALIS,Daudin. Oaullery et Mesnil, Bull. Scien. de la
Fmnce et de la Belgique, XXX, 1897, p. 211.

Very common on Fucus.

SPIRORBISSPIRILLUM,Lin. = lucidus, Mont. Oau.llm'yet Mesnil, B1tll.
Scien. de la France et de la Belgique, XXX, 1897, p. 198.

On Sertularia abietina thrown up on the shore.

Hermellidre.

SABELLARIAALVEOLATA,Linn. Oambridge Nat. Hist., VoL II, Figs.
131 and 135.

'Very common all along the Torquay coast.



KEY TO THE GENERA OF THE EUNICIDJE FOUND ON THE FRENCH AND ENGLISH COASTS

OF THE CHANNEL.

{

Two frontal palps simu-
lating stunted tentacles

)

I . .
d. . f th Two tentacu ar CIrrI on the secon segment.. , arlSIn rom e an- , .

FIVe prostomml t
' g

b d f th No tentacular CIrrl on the second segment,
tentacles. erlOr ,or er 0 e

prostomlUm.
No frontal palps } Two tentacular cirri on the second segment, . EUNICE,Cuv.

as above, No tentacular cirri on the second segment, , MARPHYSA,Qfg,
Four tentacles, Two dorsal and two ventral tentacles . , . , . " OPHRYOTROCHA,Clpd.

Th t nta I { Branchire present, consisting of one filament . AMPHIRo, Kbg.
ree e c es. No branchire '. '. '. '. " , , . . . . . . . LYSIDICE,Sav.

Two tentacles. { Palps long. Denticles of upper jaw numerous, more than thirty. Feet with twO}STAUROCEPHALUS, Gr.branches . . . . . , , . . , , , . ,
Onetentacle. No branchire , . . . . , , , . , , . , . NEMATONEREUi,Schmarda.

(Compound bristles with toothed terminal pieces or simple hooked crotchets or both }L
.

UMBRICONEREIS Blv
in some at least of the feet, in addition to simple winged capillary bristles. ' ,

S' I

{

Minute form parasitic in SyHids, , , , , . . . LABROROSTRATUS,de St. Joseph.
No tentacles.

(

~ir;:~ed Ma~d~bles s~all or absent, the three anterior pairs of denticles COlli-}DRlLONEREIS, Clpd.
ca 'llar SIStlllg of sImple hooks, . , . , , , . ,

bP; tIe! Mandibles massive, the three anterior pairs of denticles consisting of)
rIl toothed plates, or of one pair of hooks and two pairs of toothed JARABELLA, Gr,
ony. plates . . . . . . . . . . .. .

ONUPIlIS, Aud. and Edw.
, HYALIN<ECIA,Mgr~
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KEY TO THE SPECIES OF EUNICIDlE FOUND ON THE FRENCH AND ENGLISH COASTS
OF THE CHANNEL.

Genus ONUPHIS.

Tentacular cirri arise from the anterior border of the second segment. Tube flattened, made of small stones
and shells. . . . . . . . . . . . . . . . . . O.conchylega,M.Sars.

Genus HYALIN<ECllE.

Branchioocommence23-26thfoot. Tube translucent,quill-like. L., 100mm. . . . . . H. tubicola,O. F. Miiller.
Branchioocommenceon 4th segment. Brownbandson dorsumpermanentin spirit. Tubeof smallshells

and stones. L., 60 mm. . H. Grubii,Marenz.

4

Genus EUNICE.

. Body with numerous olive brown bands and spots, speckled with white. Maximum number of filaments of
branchioo,sixteen. L., 120 mm. . . E.fasciata, Risso=Harassi,

Aud. and Edw.
Three reddish bands on the back of each segment. Maximum number of filaments of branchioo, five, on

the 30th foot. L., 60 mm. . . . . . . E.vittata,DelleOhiaje=
limosa, Ehlers.

Genus MARPHYSA.

Branchioo commence on 21st foot, filaments of branchioo, arising from nearly the same spot, forming a tuft.
Maximumnumberof filaments,eight. L., 400to 600mm. . . . . . . . . M. sanguinea,Montagu.

Branchioocommenceon 14th foot, forminga comb. Maximumnumber of filaments,abouttwenty-five.
L.,160mm. . . . . . . . . . . . . . . . . . M.Bellii,Aud.andEdw.

Branchiooconsisting of a single filament. L., 15 mm. M.* fallax, Mar. and Bohr.

Genus OPHRYOTROOHA.

Small form. Segments with a girdle of cilia. L., 4 mm. O.puel'ilis, Olpd. and Meczn.

Four eyes.

Genus AMPHIRo.

Branchioo commence on 16th segment. L., 9 mm. A.* Johnstoni, Lang.

Genus LYSIDIOE.

Head broad, flattened, with a median notch; tentacles short. Red spotted with white, the 4th segment
entirely white. L., 100 mm. . . . L. ninetta, Aud. and Edw.
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KEY TO SPECIES OF EUNICID.LE-continued.

Genus STAUROCEPHALUS.

Palps earlike, not jointed. Back with brilliant red bands. L, 20 mm.. . . .
Palps and tentacles jointed. Body colourless, covered with small glands, 4 eyes. L., 18 mm.
Palps and tentacles jointed. Body colourless,no small glands, 2 eyes. L., 15 mm.

. S. 1'Ubj'ovittatus,Gr.
. S. ciliatus, Kef.
. S. pallidus, Lang.

Body greyish, very narrow, 1 mm.
L.,200mm. . .

Genus N EMATONEREIS.

2 eyes with short subulate tentacle arising between them.
. N. unicomis,Gr.

Genus LUMBRICONEREIS.

f Simple winged capillary bristles only in the anterior segments. Spines
Large black. L.,120mm.. . . . . . . . . . . L.fragilis,O.F. Miiller.
forms.

l Simple winged capillary bristles accompanied by winged hooked crotchets
in the anterior segments. Spines yellow. L., 500 mm. . . . . L. impatiens, Clpd.

{

Three winged hooked crotchets, no capillary bristles in the posterior
S II segments. Front edge of mandibles furnished with very small double
f ma teeth. L., 21 mm.. .. ... '" L.* labrofimbriata,de St. Joseph.
orms. One winged hooked crotchet and one capillary bristle in the posterior

segments. Supports of the maxillre very long and narrow. L., 14 mm. L.* pamdoxa, de St. Joseph.
. ( The jointed bristles in the anterior segments with very long terminal pieces. Head
Jointedbristles conical. . . . . . . . . . . . . . .

presentin

i

.

some of the
feet. The jointed bristles in the anterior segmentswith short terminal pieces. Head conical

Head. globular. Stalk of jointed bristles short and massive. . . . . .
Genus DRILONEREIS.

Upper dental apparatus with five pairs of jaws. Left maxilla with several small teeth at the base.
L., 20 mm.. . . . .. """"'" D.* macrocephala,de St. Joseph.

Upper dental apparatus with four pairs of jaws. Left maxilla not toothed at the base. L., 90 mm. D.* filum, Clpd.

Genus ARABELLA.

Upper dental apparatus with five pairs of jaws. Lower part of the maxillre with numerous small teeth.
L., 250 to 450 mm. . A. ij'icolor, Montagu = Maclovia 0:.

gigantea,Gr. .<:0
* Not yet recorded from the British area.

No jointed
bristles in any

of the feet.

L. Latreitti, Aud. and Edw. =Naj'.
donis, Gr. = Edwardsi, Clpd.
= tingens,Kef.

L. gmcilis, Ehlers.
L.* coccinea,Ren.
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KEY TO THE GENERA OF SPIONIDlE FOUND ON THE FRENCH AND ENGLISH
COASTS OF THE CHANNEL.

A. Fifth segment not enlarged, without special strong bristles.

Branchiooon all the bristle-bearingsegments,includingthe first. Spio,Fabr.

j

Anal cirri present. Dorsal lamella free from
No dorsal branchia Microspio,MesniI.

winged hooks. Anus funnel-shaped. Dorsal lamella attached to
branchia. . . . . . . . Nerenides,Mesnil.

D I . d

j

Anal cirri present. Dorsal lamina free from
orsa -wmge. "

h k . branchIa Aomdes, Clpd. (sens~t Mesllll).00 s In some A f I h d D 1 I . If th ts nus unne -s ape. orsa amma more or ess
- 0 e segmen. attached to branchia. . . . . . . Nerine, Johnston.

Branchioopresent or absent from second segment. Absent from several of the following
- spgments. Presenton the twelfth to thirteenth segmentand followingsegments. Pygospio,Clpd.

Head with lateral

{

No branchioo. Two of the ventral bristles of the first foot much thicker than the
horn-like others Spiophanes,Grube.

projections. Branchiooon all the bristle-bearing segments. . . . . . . . Reolelepis,Blv. (sensuMalmgren).

Head without
lateral

horn-like
projections.

Branchire on
the second

and a number
of succeeding

segments.

B. Fifth segment enlarged, furnished with special strong bristles.

Branchire commence on the second segment
No branchire before the sixth segment

Boccardia, Carrazzi.
Polydol'a, Bose.
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KEY TO THE SPECIES OF SPIONIDlE FOUND ON THE FRENCH AND ENGLISH COASTS
OF THE CHANNEL.

Genus SPIO.

Prostomium rounded in front, usually four eyes, winged crotchets with two points commence at thir-
teenth to fifteenth segment. Anal cirri, four. L., 30 mm. . S. martinensis,Mesnil.

=filicornis, Fabr. (1).
Genus MICROSPIO.

Prostomium terminated by two rounded bosses, eyes four, anal cirri four. Winged crotchets commence
ventrallyoneighthfoot. L.,10mm.. .. . . . . . . . . . . M.atlantica,Langh.(1).

Genus N ERENIDES.

Prostomium very pointed, four eyes, lamella as long as and joined to branchia. Winged crotchets with
two points. L., 70 to 100 mm. . .. *N. longirostris,de St. Joseph.

Genus AONIDEs.

Prostomium pointed, four eyes in a line. About twenty pairs of branchire. Eight anal cirri. Winged
crotchets with two points. L., 80 mm. . A. oxycephala,Sars.

Genus N ERII'i'E.

.

j

Dorsal lamella long~r t~an and compl~tely attached to the branchia in the first .
Wm ed crotchets fifty segments endmg In an obtuse omt. L., 160 mm. . . . . . N. fohosa, Sars.
wit~ one point. Dorsal lamella attached for about tEree-quarters of the length of the branchia,

then diverging and ending in a sharp point. L., 60 mm.. .. . *N. Bonnieri, Mesnil.
Winged crotchets with two points. Head terminating in a sharp point; colour green, L. 70 mm. . . N. cirratulus, Delle Chiaje.

Genus PYGOSPIO.

Branchire on second bristled segment present. Stalks of winged crotchets without a distinct swelling.
L., 10 mm.. .. '.. P. seticornis(CErstednec Fabr.).

No branchire on second segment. Stalks with a distinct swelling. L., 10 mm. . P. elegans,Clpd., Mesnil.

Genus SCOLELEPIS.
Winged crotchets with three points. L., 180 mm. . . . . . .
Winged crotchets with two points. Head and back marked with black pigment. L., 75 mm.

* Not yet.recorded from the British area.

. S. vulgaris, Johnston, McIntosh.

. S. fUliginosa,Clpd.
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KEY TO THE SPECIES OF THE SPIONIDlE-continued.

Genus SPIOPHANES, Gr.

Tube dweller. Number of winged crotchets, eleven to fourteen. Anal cirri, two. L., 50 mm. . S. bombyx,Olpd.

Genus POIJYDORA.

Abnormal bristles of fifth segment with a comb-like fibrous crest. Dorsal bristles present on first segment. }*P (), It . Mesnil
Branchioocommenceon seventhbristle-bearingsegment. L., 8 mm. . . . . . . . ttUeryt, .

Abnormalbristles endingin a singlehook

l

Posterior segments with two or three .needle-like spines. }P ill ted
without lateral teeth or spines. Branchioo L., 20 mm. . . . . . . . . . . creca, rs .
commence on the eighth bristle-bearing Posterior segments without needle-like spines but with

}
p fl Olpd - pusiUa

segment. Number of winged crotchets bundles of very fine bristles tapered at each end. L., 20 'J av}, . - ,
usually three or four. . . . to 50 mm. . . . . . . , .' . osep1.

Stem of winged erot-

t
c.hets with a bulge. P . . h 1 d 1b . 1 t

.
t . .

}B h ' osterlOr segments Wit arge orsa l'lst es ermma mg 111 P 7 I 01 dranc 100commence a t 0 g ho 1 L 50 . lOpum, p.on seventh se ment. s ~n 0L '! mm. . . . . . .' . .
N b f

g,
d PosterIOr segments wlthou

.

t strong hooks. Ex:tremltles wIth }P .t. t J hnsturn er 0 wmge . 1 bl k . . CHa a, 0 .
t h t 11 ) more or ess ac pIgment. L., 20 mm. . . .ero c e s usua y

eight. . . .
Branchire commence on the eighth bristle-bearing segment.

!

Abnormal bristles ending in a truncated tip with nearly P d't b ta Jac
St f . d t

j

equal teeth, sometimes with a brush of fibres. L., 10 to . qua rt 0 a, .em 0 wmge cro-
h t 'th t b I 25 mm., . . . . . . , . .

N
c e S

b
wl °

f
u a

t
U
h

g
te. Branchioo commence on

.

tenth segment. Abnormal bristles }*p Gi .d ' ""'esnl
' lurn er 0 cro c e s ' th II t th .d L 8 . al t, jJ.L .

f th t fi WI a sma 00 on concaveSI e. ., mm. . .
rom ree 0 ve . Branchioocommenceonseventhsegment.AbnormalbristleS

}

.

with a kind of hood on convex:side, wings of hood form- P. armata, Lang.
ing two unequal points on the concave side. L., 5 mm. .

Abnormal bristles
with lateral

teeth or projec-
tions in' addition

to main hook.

Genus BOCCARDIA.

Fifth segment with two different kinds of large bristles, L., 15 mm.

* Not yet recorded from the British area.

. *B. polybranchia, Hasw.

de St.
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KEY TO THE GENERA AND SPECIES OF THE CIRRATULID~ FOUND ON THE FRENCH AND ENGLISH
COASTS OF THE CHANNEL.

A transverse row of
tentacular filaments

(not distinctly
thicker than the gill
filaments) across one

of the anterior
segments.

A pair of
ten tacular
filaments
(distinctly

thicker than
the gill

filaments)
present.

Tentacular filaments appear

}

No eyes. An the bristles capillary. L., 26 to 40 mm. *Oi,'ratulusfiliformis, Kef.
on the same segment as Eyes present. Two kinds of bristles, capillary and }O' t l . t Moon
the first lateral gills. crotchets. L., 125 mm. . . . . . ~rrau us c~rraus, u er.

Lateral gills appear on one

)

or more of the segments
in front of the segment No eyes. L., 200 mm.
which carries the ten- .-
tacular filaments. .

Gilffilaments (few, four to eight pairs). Tentacular filaments inserted below gill fila-}D d . h u ill t d
ments. L., 25mm. . . . . . . . . . . . . . 0 ecacena cone ar m, rs e .

More than eight
pairs of gill
filaments.

Tentacular
filaments
inserted

above gill
filaments.

. Audouinia tentaculata,Aud.

Crotchets

{

Crotchets truncate at apex. Capillary bristles present in }Heterocirrus caput esocis, de St.
and all the neuropods. L., 16 mm. . . . . . Joseph. .

eyes t Crotchets bifid. No capillary bristles in neuropods after }Heterocirr1~s viridis, Lang = flavo-
presen . the third segment;. . . . . . . . viridis,de St. Joseph.

h d
. I .11 }*Tharynx (Heterocirrus) MarioniCrotc ets an eyes absent. BrIstles a I capI ary . . . . d St J h

'
e . osep .

* Not yet recorded from the British area.
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KEY TO THE GENERA AND SPECIES OF THE MALDANIDlE ON THE FRENCH AND ENGLISH COASTS
OF THE CHANNEL.

(

Back of head with several indentat ions. Teeth of anal funnel equal or

}

rtl
(E I ) I b . .

dh h .
h ,v,ymene ue ymene um ruo~ es

unequal. T e tree segments precedlllg t e anal segment wIthout Qf 'F 1 No small papilla) bristles. Breadth, 8 mm, L., 150 mm. . . . . . . g. .unne .
f 1 on posteriOrseg-

0 ana ments . . Back of head not indented. Teeth of anal funnel very unequal, some-
seg1hnt times with one long ventral cirrus. The two segments preceding the anal 1\ Olymene(Euelymene)CErstedi,Olpd.

WI segment without bristles. Breadth, 1 mm. L., 80 mm. . . .numer- P '
II dh api a) arrange ,

ous t.ee~ in two longi- Anal funnel with teeth of equal length. Crotchets of first three bristle-

posterior seg- directedupwards. . . . . . . . . . .
\ ments . .

Anal

}

Anal segment cup-shaped, with a central conical anus. Twenty-five to twentv-nine bristle- }L . hit d St J hsegment bearingsegments. Breadth,3 mm. L., 200mm. . . . . .'. . . etOe one e ypea a, e . osep .
without '

teeth Anal segment with a concave leaf-like appendage, on the surface of which the anus opens. }*p t I t t . I Qf
..

T t t b
. 1 b .

t B dth 3 L 130 e a oproeus err~eoa, g.or CirrI. wen y- wo nst e- earlllg segmen s. rea,' mm. ., mm. . , " .

* Not yet recorded from the British area.
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KEY TO THE SPECIES OF TEREBELLIDJE FOUND ON THE FRENCH AND ENGLISH COASTS
OF THE CHANNEL.

Capillary
bristles with

very fine saw-
like teeth near
the end. Three

or two pairs
of gills.

Capillary
bristles with
smooth tips
in seventeen
segments.

Three pairs
of branched

gills.

Each gill consists of a tuft of unbranched filaments. Three

}
pairs of gills. Capillary bristles in seventeen segments. Ten- Amphitrite cil'1'ata,O. F. Miiller.
tacleswithbrownmarks. L.,80mm.. . . . .

Capillary bristles in twenty-four segments.

}
Three. pairs of gills. Tentacles white. Amphitrite Johnstoni, Mgr.
L.,200mm. . . . . . .

Capi11ary bristles in seventeen segments.

}
Three pairs of gills. Tentacles orange. Amphitrite Edwardsi, Qfg.
L.,230mm. . . . . . .

Oapillary bristles in seventeen to twenty seg- ,
ments. ,!:wo pairs of gills. Tentacles)
white, body very red in front. Uncini in ~Amphitrite gracilis,Grube.
front part of abdomen in double rows. \

- Eyespresent. L., 100mm. . . . )
Capillary bristles throughout the body. Uncini with three or four rows of three to}1', bit (L ) la 'd . Lsix teeth. Tentaclesred. Eyespresent. L" 55 mm. . . . . . eree a eprroa pt ana, .

The eighth to seventeenth bristle-bearingsegmentswith a

}
double row of un~ini int~rlocking half-way.. Body red. or Potymnia nebutosa Mont.
brown, spotted wIth whIte. 'l'eutacles whIte or reddIsh. '

Uncini with

j

Eyespresent. L.,200mm.. . . . . .
two transverse The eighth to seventeenth bristle-bearing segments with a
rows of one, si~gle row of uncini. Body red or brown. Tentacles }

Potymnia nesidensis,Delle Chiaje.
two, or three brIght orange. Eyes present. L., 50 mm. . . . .

teeth. The eighth to seventeenth segments with a double row of uncini

}

placed back to back. Lower thoracic shields intensely red. L' h ./ Pallas
Tube fringed at the ends with strings of sand. L., 100 to anue conc t ega, .
270mm.. . . . . . . . . . .

Uncini without transverse rows of teeth, comb-like, with four to six teeth; the}L" ed Sa
terminal divisions of the gills very fiue and numerous. . . otmta m usa, v.

Capillary
bristles in the
thoracic region
only. Uncini
with six rows
of transverse

teeth which are
numerous in the

upper rows.

Each gill
consists of

a main stem
with numerous

branches.
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Capillary bristles
with smooth tips

in fifteen to seven-
teen segments j two
(rarely three) pairs
of branched gills.

Capillary bristles
with smooth tips in

sixteen segments j
one pair of

branched gills.

Capillary bristles
with smooth tips in

numerous (over
thirty) segments.
Uncini with two

transverse rows of
two to three teeth.
Gills, consisting of
simple filaments,

arranged in rows.

Capillary bristles

}

with smooth tips in
eighteen segments.

One gill, consisting of
four comb-like plates
arising from a single

peduncle.

KEY TO THE SPECIES OF TEREBELLIDlE-continued.

I
Uncini with two transverse rows, with three to five teeth. The eighth to

}
N'

seventeenth segment with a single row of uncini. Body red, spotted with _tCol:a ?e~us~la'tM (~)
nt.

, white. Tentacles dark red, short. Eyes present. L., 50 mm.. . . -zos enco a, ers...

~

Uncini with three to five transverse rows of three to twelve teeth,and a very

}
long projection at the posterior angle of the base. Gills brush-like, with Pista cristata,Miiller.
spirally arranged branches. Body and tentacles reddish. L., 75 mm. .

}

Uncini with three transverse rows of three to six' teeth. Body red,

}
spotted with brown. Tentacles red, sometimes spotted with brown. Scione macnlata, Dalzell.
L.,60mm. . . . . . . . .

Body orange, without any pattern on the skin. Tentacles spotted with red. }Th I .. t F b
Gills on two segmenw. L., 120 mm.. . . . . . . . e epus cmcmna us, a r.

Body marked in' a pattern with white line~. Gills on three segments.}",h 7 t QfL., 160 . . . . ..L, e,epusseosus, g.

Crotchets,with a long stalk in front part of body. Uncini, in posterior part, } Terebellides Stroemi, Sars.comb-lIke.L.,60mIll.. . . . . . .
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KEY TO THE SPECIES OF TEREBELLlDlE-continued.
Capillary bristles With

}

smooth tips ~n fifteen Crotchets with a long stalk in front part of body. Uncini in posterior part. }Trichobmnclws glacialis, Mgr.segments. O:l11s,t~ree Bodyorange. -Tentaclesviolet. L., 30mm. . . . . . .pairs, each gIll consIst-
ing of a single filament.

Capillary bristles (
smooth. None of )them winged.
Body and tentacles I

orange. ~

Capillary bristles

{

smooth. Some of
them slightly

winged.
Capillary bristles {denticulated.

No
gills
and
no

blood.
vessels.

Number of segments with capillary bristles about twenty-eight to

}
sixty. Uncini appear at ninth bristle-bearing segment. Six pairs PolycirruscaliendrU'ln,Clpd.
of nephridia. L., 30 to 100 mm. . . . . . . .

Number of segments with capillary bristles about twenty.eight to

}
forty. Uncini appear at seventh to ninth bristle-bearing segment. Polycirrusaurantiacus, Grube.
Three pairs of nephridia. L., 80 to 100 mm.. . . . .

Conspicuous red blood. No uncini in the first twelve bristle.bearing

j
*p I' hre t d al d

segments. Six pairs of nephridia. L., 16 mm. . . . . 0 YCtrr1bs ma 0 es, p.
Entirely colourless. Uncini appear at the seventh to tenth bristle- *p l' t . t' L h

bearing segment. Three pairs of nephridia. L., 16 mm. . . . 0 yctrrus enutsefB, ang s.
Colourless, or very slightly tinged with yellow. Number of segments,}*Polycirrus denticulatus, de St.

with capillary bristles, about fifteen.. '. . . Joseph.

* Not yet recorded from the British area.
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KEY TO THE GENERA AND SPECIES OF THE SABELLIDlE FOUND ON THE FRENCH AND ENGLISH
COASTS OF THE CHANNEL.

A. Ventral bristles of the thorax of two different kinds, namely simple winged capillary bristles and uncini.
Gill filamentS

{

The two parts of the branchial crown unequal. Dorsal bristles of the }S . h' S It " V'arising thoraxof onekind. L., 260mm. ... " . . ptrograp tS pa anZtt, IV.
from a The two parts of the branchial crown equal. Dorsal bristles of the }B" It' . M tspiral base. thorax of two kinds. L., 130 mm. . ',' . . . .' tsptra '170UtCornzs, on '.

Dorsal briStleS

}

f d
. I I

}f th th f Tube 0 mu. GIl filament3 ong, S b 11 . S0 e orax 0 40 L 200 a e"a pavonzna, avo
N one kind. No eyes. mm.." mm.. . .

j .

J

0 eyes . E es on the lower art of some of
}

.."GIll near the Dorsal brIstles of

}

~h'll fil t.P L
,

75

"

Potamella reniformzs, Mu
filaments end of the thorax of two N e gi alle~h c. ., mm. .

not the gill kinds, namely 0 eyes on gl a-

}

NO otocysts. }
. .

forming a

!

filaments. narrow winged bristles ments.. ~wo .eye~. L;, 20 mm. Potamzlla Torelh, Mgr.
s iral. and shorter on ~el'IS ~mlUm, Two otocysts. }

..
p spathulate bristles. and SIXor eIght on L. 20 mm. Potamzllazncerta,Lang.

anal segment. "

l
' Eyes near the end of gill filaments. Tube of sand, small stones, and

J
B

'

h .' . 1 'U tfragmentsof shells. L., 100mm.. . . . . . . . rancwmmaveSICUtOSUm,mon .

Peristomium
produced

to
form a
collar.

Pel'~stomium

}
Eyes in peristomium and anal segment. Two otocysts in first bristled segment. Gill }Amphiglena mediterranea,Clpd.wIthout a -filaments five on each side. Number of segments about forty. L., 8 mm. . .collar.
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B. Ventral bristles of the thorax of one kind, namely, either uncini or crotchets with a long stalk.

Ventral bristl.es. of}Each gill filament c!,-rriesa number of eyes. Two clublike dorsal appendages arise }Dasychone bombyx, Dalyell.thorax UllClnI. fromnear eachpaIrof eyes. L., 30 mm. . . . . . . . .

Crotchetsin abdomenwith a longstalk. Gill

}filaments five on each side. No long secon- .Haplobranchusrostuarinus Bourne.dary branches to the filaments. L., 6 mm. '
Gill filaments three or four on

}

Uncini in each side. Peristomial collar
abdomen. present. Eyes in ant~rior

.

OriaArmandi Clpd.Secondary and anal segments. Bristle- ,
branches bearing segments in abdo-

of gills of men, six to seven. L., 6 mm.
unequal Gill filaments three on each
length side. No peristomial COllar.

}

reaching Eyes in anteri~r and a~al Fabriciasabella Ehr.
the same segments. Bristie-bearmg ,

level. segments in abdomen, three.
L.,3mm.. . . .

Dorsal bristles of thorax

}

.
of two kinds, namely, Gill filaments eight 'to twelve on each side.
bristl.es with long Secondary. branch~s short, of equal length.

!
Jasmaneira eleans de St. Joseph.taperIng ends, and Two eyes III anterIOrsegments. Number of '9 ,

others with short spa- segments, thirty-five to forty. L., 15 mm.
thulate ends. . . .. .

Gill filamentS

}

c~;~e~t:~ No eyes on peristomium.. Gill filaments not enlarged near the ends, Myxicola infundibulum, Renier.
membrane mud-dweller,tube.gelat;nous. ~arge,,:orm. L., 220mm. .'.' . .

reaching E~es pr~sent on peristommm. GIll filaments enlarged near theIr tIpSJ MyxicolaDinardensis,de St. Joseph.
nearlyto mhabitsoystershells. . . . . . . . . .}
their tips.

Ventral
bristles

of thorax
crotchets

with a
long
stalk.

KEY TO THE GENERA AND SPECIES OF THE SABELLIDJE-continued.

Gill filaments
not

connected by
a fine

membrane.

Dorsal bristles of thorax
of one kind, namely,
capillary bristles with
long tapering ends.
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KEY TO THE GENERA AND SPECIES OF THE SERPULIDlE OF THE FRENCH AND ENGLISH
COASTS OF THE CHANNEL.

Operculum on
the right of
the median
dorsal line.

Operculum on
the left of the
median dorsal

line.

Uncini with many teeth, the last tooth longer, broader, and blunter than the others. Tube spiral.

1

Tube semi-transparent. Common on Sertularia abietina. Ten to}Spirorbis spil-illum, L.=lueidus,
No brood ouch sixteen bristle-bearing segments in the abdomen. . . . Mont.
in operculum. Tube opaque on lobsters and crabs. Sixteen to twenty bristle-bear- }Spirorbis sinistrorsns, Mont. =armo-

ing segmentsin the abdomen. . . . . . . . rieanus,de St. Joseph.

{

Operculum resembling a barrel. No sickle-shaped bristles in the }S' b' t M t
Brood pouch in' third bristle-bearin segment. . . . . . . . ilnror tS eorrnga ns, on.

operculum. Operculum smooth. ~;ickle-shaped bristles {Hepatic pigment violet. }*Spirorbis Pagensteeheri, Qfg.
in the third bristle-bearing segment. Hepatic pigment red. *Spirorbis pusillus, de St. Joseph.

~o brood POUCh

}

Four bristle-bearing segments in the thorax. . . . .{*SpirOl'~is Malal'di, CauIlery and
III operculum. Mesllll.

Operculum not Three bristle-bearing seg- No teeth or excrescence on operculum. Spirorbis borealis, Daudin.
strong

t
ly C

donvex ments in the thorax. {Teeth or excrescencespresent on operculum SpirorbiscormGarietis, Phil.a en .

Brood pouch

}

in operculum. Top of operculum with serrated edges. . .
t

Ope
lrculum No serrated ridges, a smooth rim round the operculums rong y convex

at end.
* Not yet recorded from the British area.

*Spirorbis militaris, Clpd.
Spirorbis grannlatus, L. nee Lang.
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CiU

,

i d~ePlYh

,

?llOWedout a
,

t

{

NO OP~i:'

,

CUhln~."

,

No sic

,

kle'''
,

haped b

,

ristles present

'

in the thorax. ~Protula tubularia Mont.
!1 back wIth very numerous and L, mthout gIlls,20 to 45mm.. . . . '. . . . ~ '

very small teeth, terminated' 0
~bt,a StOl~tspine. Tube not OP

,

e:culum globular" tr~nsparent. Some sic!de.shaped bristles with }Apomatus similis,Mar. and Bohr,
,-,spIral. . , . . wmgeq stalks 'present I~,thorax. L., ,8 to 10 mm. . , . '"

Uncini with about fourteen

{

I
"

h d f' . h d b h
df}

'

e
t th I t t th

'

b d Two opercu a at teen 0
'

stems
,

WIt secon ary ranc es. En s ° F 'l ' . " Ok:OJ ,ee, as 00.. roa er, , ' " I d
' "

L ' ~pgrana zn~p,exa, en.
e bl t d I th th gIlls not en arge. ,,5 mm., . . . . . ,. ' ,'" uner, an 'arger an e
l'J others. Tubes vel' slender , ' " . ., ! ",' .

.:'"' ' t t ' . Y , No operculum. , Ends of gills club-shaped and hollowed out. L.,6 mm. Balmaczna Dysten, Huxley.
In er winIllg. , ., . ."'" " , ,," " ' '"

~ " ' ,

::; UnciiIi with eight or nine teeth,

{

TUbeaql:terenthsually,,;ith three ridges, the centre ridge projecting in

}
. the' last tooth hollowed out a sharp tooth over ~heOrifi

,

ce: ,Operculum with two P
,

rOjections
,

on the :Pomatoceros triqueter,L.
underneath like a gouge. stem, flat at the to~or conical; withor without one to three spiI).es , ~

' U' ;. '
th fi t

'

t th

{

Operculum funnel-shaped
,

' margincreilate. Gills about th
,

irty on each}S la .," 1 . LncmI WI ve 0 seven ee, . , N b f h ' . , . ' h fi ' L" e1]JU ver~cu ans, .
.. the last tooth stronger than sIde. UIll er 0 teet m. uncm~ of t .ora~ ve. . ,,20 to 50 Ifm. . ..'" " th th b t . t d l '

k Operculum funnel-shaped wIth a clI'cle of spmes, wIth thorns on theIre 0 ers u OIn e Ie, . , " " ' ," ., ' .. ..
them, ,,' " p , spII.1es ans,mg from the "centre. ' N

"

'urn

",

ber of,Jeeth .m~~cmI
,

oft

,

'

,

l1

,

' orax }Hydro~desnarwegtca,Gunn,
, . '0' . seven. Gllls,about ~fteen to seventeen on each .BIde:..,L., ~OItItIJ.. .

0 ,

-',,'

KEY TO 'rHEGENERA AND" SPECIES OF THESERPULIDLE-r.:ontinued.
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Some Notes on the Genus Cumanotus.

By
Nils Odhner.

Fil. Lie., Stockhol1n.

IN 1908 Sir Charles Eliot published in the JOU1'1t.Mar. Biol. Assoc.,
VoL VIII, No.3, a paper" On the G~nus Cuman,otus"; in that paper
he showed that Coryphella beau1nonti,discovered and named by him in
1906,* was to be referred to the above genus, which had been first
established by myself in 1907 from a study of the Norwegian
C. laticeps, described at the same time as a new species.t

Sir Charles Eliot also called attention to the striKing resemblance
of the two forms, and remarked that their identity was not improb-
able, though he assumed that there might be some differences in the
denticulation of the jaws and the lateral teeth of the radula.

Through the kindness of Sir Charles Eliot and of Mr. De Morgan,
Acting-Director of the Plymouth Laboratory, I have procured two
specimens of C. beaUl1wnti for comparison with the Norwegian
C. laticeps, with a view to determine the distinguishing characters
of the two forms.

In exterior appearance they are quite alike, and I have found no
difference- of a specific value in their habitus. The proportions of the
body are nearly the same, as is evident from the following measure-
ments (in 1nm.) :-

a. beaumonti. a. laticeps.
13
5'3
4
4-3
4

I.ength of body, . 14
Breadth" " 5'5

" "head. 4'2
Length" rhinophores 4'3

" "a fewpapillae in the 5th row 3'7

The height of the body was somewhat greater in C. bea1l1nOntithan
in C. laticeps, which probably depends on their varying states of
preservation.

* "Notes on Some British Nudibranchs," 1.c., Vo'l. VII, No.3, 1906.
t "Northern and Arctic Invertebrates, III, Opisthobranchia," K. Sv. Vet.-Akad.

Handl., Bd. 41,No.4, 1907. '
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N. "ODHNER: THE GENUS CUMANOTUSi 83

, In both forms the soft pints fully agree in shape. On the' head
there are situated two small conical tentacles of the same size and

position in both, connected by a low cutaneous fold. The rhinophores
are close to each other, and are united at the base. The foot is
extended, forming two, pointed angles at the frontal sides, and is
expanded laterally and posteriorly to a cutaneous border.

The arrangement of the dorsal papillae is also of the same character
in both. They are set in about 12 transverse rows, the 3 foremost
ones being placed in front of the rhinophores. The rows are in two
groups, a pre-anal and a post-anal one, the first embracing 6 rows;
the anus is situated dorso-Iaterally, immediately in front of the 7th row.

As to the number of papillae, this has been easy to determine in
C. beaumonti, for all the papillae there were intact; in C. laticeps, on
the other hand, they had fallen off to a great extent, and the state"
ments here given are therefore deduced from the markings. One
specimen of each form was examined.

The number of papillae was as follows:-
o. beaUl1wnti.

In the 1st row
" 2nd"
" 3rd "
" 6th"
" 7th"
" 8th"
" 9th"
" 10th"

. 2

. 4
7

. 9

. 8

. 6

. 4

. 4

O. laUceps.
3
6
8
9
6
6
4
4

The unimportant difference which was present in the two specimens'
examined may be quite individual, and any attempt at deducing
specific characters is therefore excluded.

Anatomically the papillae are of the same structure, for in both
forms they are fhrnished, at the tips, with a saccus cnidophorus, which
is connected with the liver process by means of a narrow, winding
canal.

Of all the characters distinctive of the genus Cumanotus, the shape
of the female copulatory organ is the most peculiar. To the sides
of the bursa copulatrix there are attached two circular pads with
a papillated margin, and these papillae are of the same number, 12, in
both forms. Such difference in dimensions as was observable in ,

homologous parts' is to' be explained by their different stages of
maturity.

Thus exteriorly the soft parts show an entire conformity, and from
them consequently no specific characters are obtainable. There only
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r~p1ains-the,inn_eranatomy to be dealt with;'but hereJ con"Bider~dit
p,~~ec~ssaryto ,compare the whole. organizatio!l;,Qf _:.thetwo }OrIPS' in
petai}, aIld l hav~;accordingly 9I1:lYJ~xamiD,ed the orgal'ls.-that': ar~
primarily of specificc:ya.1w~,viz. the r!tdulaand tl1E;}mandibulae. ,

,:' Tl)erows'of'the radula in a, beaur/1,ontivaryin nuinber:fJ,'01ll16to
24, according ,to Eliat;in o,laticeps I ,have found about 17. Th"eteeth
arefurl'lished in both forms with long, slightly curved cusps. The
form and the denticullj,tion, of .the :median tooth do not present any
differences.- The lateral teeth are denticulated only on the inner sides~
In the latest formed part of. the radula, 1 have found the number
of denticles oUhe laterals circa 25 in a. beaul1wntiand 18 in a. laticeps ;
in the older part above 25 and abo,nt 22 respectively. This slight
difference is,ofn,o conseqqen,ce,especially as the form and, curvation of
the lateral teeth ,are the same in the ,two specimens examined. .

" There remains only one more character to consider, the structure of
the mandibulae, but here too I hlwefound entire agreement. Their form
and colour correspond, as.do those of the whole bulbus pharyngeus
too. The mandibulae are lengthened, roundly quadrangular, and denti-
culated ili the anterior margins. In the denticulationthereexists but
a slight difference, the denticles seeming to be placed at somewhat
greater intervals in a. laticeps than in the other. As to the shape
of the denticles, I have found them in both forms to be somewhat
irregular, uni-, bi- or tricuspidate', the more complicated ones being
situated in the upper or anterior part of the jaw margin, a part which
is most worn. The denticles are arranged in one row only at the
margins. Two specimens of each were examined. In these mandibular
Qharacters also the forms agree wholly'with one another. .

, It has consequently not been possible to find out any specific dis-
tinguishing points between the .two forms; in all the characters they
are alike. I .therefore consider their identity to be proved. N or are
there any good reasons for their severance as varieties; it is hardly
probable either that any would be obtainable from ~h~ characters
of the living animal, though the colouring might doubtless be subject
to some variation, as is usual with the N udibranchs. ' . .

" As a res1l1to~"the above ~omparison, I consider the genus CU!llano-;
tus to consist of, ony species only, viz. a. Qeaumonti (Eliot, 1906),
~nd regard my own specie~, a. laticeps, Odhner, 1907, as a synonym.
(J; beaumonti ,consequently 'has a wide di,stributiqn, being obtained
in England as we~l as in Northern Norway. Further investigations
will certainly show its occurrence also in the intermediate districts.
,", -,
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Kodioides borleyi, n.sp.

By
Chas. L. Walton.

IN his Report on the Actiniaria of the Norwegian North-Atlantic
Expedition, D. C. Danielssen erected the genus Kodioides to receive
the remarkable form which he named K. pedunculata, a single speci-
men of which was dredged at Station 35, July 5th, 1876, in 1050
fathoms, Lat. 63° 17' N., Long. 1° 27' W., the bottom being Bilocu-
lina Clay. The detailed description will be found in the section
"Actinida," Vol. V, pp. 77-82, PI. VI, Figs. 3-4; XXII, 8-11; and
XXIII, 1-4. The genus is there characterized as follows: "The
body encrusted, piriform, with a long bare stem terminating in a pedal
disc. Two series, containing a few retractile tentacles. 12 pairs of
septa, of which 6 pairs perfect. Suckers on the encrusted portion of
the body. No gullet-groove. Mesodermal, annular muscles. Acontia."

During a visit to Lowestoft last summer, Mr. J. O. Borley handed
to me for examination 2 specimens of an Actinian obtained some
time previously by the S.s. Huxley, Voyage XXX, Station 23, Lat.
53° 46' N., Long. 4° 52' K, N.N.W. of Terskelling. Depth, 20 fathoms.
Bottom, mud. Conical dredge. Two specimens. A very short ex-
amination convinced me that I had before me specimens referable
to the genus Kodioides. The species, however, is evidently distinct,
as might be expected, K. pedunculata being obtained in the cold area,
from 1050 fathoms, between the Faroe Islands and Norway; and these
from 20 fathoms, and comparatively close to the Dutch coast.

It is unfortunate that no description was made while the animals
were living, but Sea Anemones are difficult to deal with; indeed, it is
frequently impossible to do so under bad-weather conditions and
during the pressure of fishery work. Danielssen mentions the diffi-
culties he experienced with K. pedunculata. Further, when I examined
the specimens they were by no means in the best condition, being
somewhat decayed.

Specimen (l7,).-Measurements, etc., were as follows: Animal strongly
contracted :-
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Total length, 48 mm. Length of body, 21 mm.; breadth, 16 mm.
Length of stalk, 25 mm.; breadth, just below body, 5 mm.; lower

portion, 3 mm.
Pedal disc irregular in outline, breadth, 15 mm. (on the average);

thickness, 3 mm. On the body were remains of a slight coating of
mucus and sand grains, and a thick coating of mud adhered to the
pedal disc. The ectoderm was much decayed, but remains of what
appear to have been suckers could be made out.

The body was considerably wrinkled. Stem bare and smooth.
The upper surface of the pedal disc and base of stem showed numerous
fine lines. There was a considerable tumid excrescence on the lower

portion of the body, much decayed, and probably due to injury received
in the dredge. Neither the oral disc nor tentacles were visible.

Specimen (b).-Total length, 32 mm. Body wrinkled and thickly
coated with sand at the summit. Pedal disc irregular in outline,
much smaller than in (a) j under surface bare and much ridged and
folded. This individual was only partially contracted, and showed
the tentacles and portions of the oral disc. Oral disc strongly ridged,
but owing to decay the number and details could not be made out;
mouth also not visible for the same reason.

Tentacles (partially contracted) short, stout, and obtuse, in 3 or
4 series, about 90 in number; but they were difficult to enumerate,
and in several places a number had been injured or destroyed.

Colow's.-Mr. Borley informed me that when alive the body was
yellowish white, longitudinally striped with dull red. Tentacles, dull
red (1). Nothing remained when examined but a dull uniform pinkish
shade. Horizontal and vertical section with a razor disclosed a state

of decay, amidst which little could be recognized; I can only say that
no siphonoglyph could be found in either (a) or (b), and that the
mesenteries in (a) were about 24 pairs fully developed, and a similar
number incomplete.

The general appearance of both specimens is very similar to
Danielssen's figures and description of K. pedunculata, as also are the
measurements; the features that cause me to consider these examples
as a separate species being the marked difference in the number of
mesenteries and tentacles. I here repeat the generic characteristics
as given by Danielssen, so altered as to include the present species :-

The body encrusted, piriform, with a long bare stern, terminating in
a pedal disc. Tentacles few or many, in two or more series, retractile.
12 or more pairs of mesenteries, half of their number perfect.

Suckers on the encrusted portion of the body. No siphonoglyph.
Mesodermal, annular muscles. Acontia.
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Specijic chamctcl's.-K. pedunculata: mesenteries, 12 pairs, tentacles
24.

K. borleyi: mesenteries and tentacles numerous.

It is to be hoped that further specimens maybe obtained before
long, which would enable a thorough anatomical examination to be made
and the true affinities of this remarkable genus determined, as the
condition of the specimens here described was not sufficiently good to
permit of any observations as to acontia and many other points of
interest.

In view of the peculiar form of these anemones, it may be of interest
to quote Danielssen's remarks cop.cerning K. pedu1wulata: "The
weather was very stormy at the time, and the vessel had a constant
heaving and rolling movement, which in a great degree obstructed the
investigations. I was, however, fortunate enough to obtain the animal
drawn in the live state, and to jot down some observations in regard
to its exterior; but as it constantly kept itself pretty much shrunk
together, although I had had it for several days in the glass vessel for
observation, I could determine nothing in respect of the tentacles,
only so much did I observe, viz. that the stem sometimes kept
itself quite erect and at other times became bent, whilst the body
expanded and contracted-movements which were participated in by
the stem in such manner that when the body contracted the stem
became attenuated, and when the body expanded the stem became
tumified."
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Report of the Council, 1909-10.

The Council and Officers.

Four ordinary meetings and one special meeting of the Council have
been held during the year at which the average attendance has been
thirteen. A Committee of the Council visited and inspected the
Plymouth Laboratory.

The Council desire to express their thanks to the Councils of the
Royal Society and of the Linnean Society, in whose rooms their meet-
ings have been held.

The work in connection with the International Fishery Investiga-
tions, which the Council has been carrying out during the last seven
years for His Majesty's Government, has now been taken over by the
Board of Agriculture and Fisheries.

The Plymouth Laboratory.

The Laboratory, including the pumps and engines used for circu-
latingsea-water through the tanks, has been maintained in an efficient
state. An air-circulation from a pump worked by the gas engine has
been rearranged in such a way that an abundant supply of pure air is
now available for use in small aquaria and experimental tanks.

The Boats.

The steam trawler Huxley, which has been used for work in connec-
tion with the International Investigations, has been sold.

The Oithona was again fitted out for summer work at the Plymouth
Laboratory, Captain J. Tucker, who has been in charge of the H~lxley,
being in command.

The winter collecting has been done as usual with the sailing boat
Anton IJoh1'n.

The Staff.

Messrs. Borley, Todd, Wallace, Hefford, Atkinson, and Wollaston
and Miss Lee have accepted service under the Board of Agriculture
and Fisheries in connection with the International Investigations.
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Mr. E. W. Nelson is accompanying Capta:in Scott to the Antarctic as
biologist. .

Mr. L. R. Crawshay has resigned the post of Assistant-Director owing
to ill-health, and Mr. A. J. Mason-Jones has accepted an appoint-
ment as lecturer in biology at the Plymouth Technical Schools.

An arrangement has been made by which the services of Mr. D. J.
Matthews will be partly retained by the Association. The Council
are glad to say that Mr. Matthews, Mr. Crawshay, and Mr. Mason~J ones
continue to work at the Laboratory.

The Director, Dr. E. J. Allen, has delivered a course of twenty-four
lectures on Marine Biology and Fishery Investigations at the Imperial
College of Science and Technology, South Kensington. During his
absence Mr. W. De Morgan acted as Deputy-Director.

Occupation of Tables. ~
The following Naturalists have occupied tables at the Plymouth

Laboratory during the year:-
Prof. SVANTEARRHENNIUS,Stockholm (Experimental Embryology).
W. DE MORGAN,Plymouth (Hybridization of Echinus).
G. H. DREW, B.A., Plymouth (Experimental Pathology).
J. S. DUNKERLY,B.SC.,London (Protozoa).
Prof. F. W. GAMBLE,F.R.S., Birmingham (Colour Physiology).
E. S. GOODRICH,F.R.S., Oxford (Fishes).
G. H. GROSVENOR,M.A.,Oxford.
Miss HARRISON,Oxford (Experimental Embryology).
M. D. HILL, M.A.,Eton (Alcyonium).
C. KILLIAN, Freiburg (Laminaria).
D. G. LILLIE, Antarctic Expedition.
Prof. JACQUESLOEB, California (Experimental Embryology).
W. NICOLL,M.D.(The Entozoa of Marine Fishes).
Miss POOLE, Oxford (Development of Tectibranchiata).
CARR SAUNDERS,M.A.,Oxford (Development of Tectibranchiata).
C. SHEARER,M.A.,Cambridge (Histriobdella and Dinophilus).
GEOFFREYSMITH, M.A.,Oxford (Bacteriology of Crabs).
E. R. SPEYER, Oxford (General Zoology).
R. WHITEHOUSE,M.SC.,Birmingham (Fishes).
Miss GERARDAWIJNHOFF, Utrecht (Nemertines).
W. WOODLAND,D.SC.,London (Gobius).
Miss YONKER,Utrecht (General Zoology).

In addition to the above, nineteen students attended the Labora-
tory during the Easter vacation, when Mr. G. H. Grosvenor conducted
the usual course of instruction in Marine Biology.

The Library.
The thanks of the Association are due for the following books and

current numbers of periodicals presented to the Library during the
past year ;- . .
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Academie Imp. des Sciences de St. Petersbourg. Bulletin.
American :Museumof Natural History. Bulletin.
-- Memoirs.
American !1icroscopical Society.
American Philosophical Society.
Armstrong College. Calendar.
Australian Museum. Memoirs.
- Records.
- Report.
Bergens Museum. Aarsberetning.
- Aarbog.
- Skrifter.
- An Accountof the Crustaceaof Norway,etc. By G. O. Sars.
BermudaBiologicalStationfor Research. Contributions.
BernicePauahiBishopMuseum,Honolulu. OccasionalPapers.
- Memoirs.
Board of Agriculture and Fisheries. Annual Report of Proceedings under the

Salmon and Freshwater Fisheries Acts.
- Annual Report of Proceedings nnder Acts relating to Sea Fisheries.
- Monthly Return of Sea Fisheries, England and Wales.
- Report of Proceedings of Annual Meeting.
- Report on the Research Work of the Board in relation to the Plaice

Fisheries of the North Sea.
Boston Society of Natural History. Proceedings.
Bristol Naturalists Society. Proceedings.
British Museum. Catalogue of the Books,Manuscripts, Maps,and Drawings in

the British Museum (Natural History).
- Catalogue of the Fresh-water Fishes of Africa in the British Museum

(Natural History).
Brown University. Contributions from the Biological Laboratory.
Brooklyn Institute of Arts and Sciences. Science Bulletin.
Bulletin Scientifique de la France et de la Belgique.
Bureau of British Marine Biology. Contributions.
California Academy of Sciences. Proceedings.
Cambridge Natural History. Crustacea and Arachnids.
Carnegie Institution of Washington: Scope and Organization.
- Dept. of Marine Biology. Annual Report of the Director.
- Inheritance in Canaries, by C. B. Davenport.- The Variation and Correlations of Certain Taxonomic Characters of

Gryllus.
Ceylon Marine Biological Laboratory. Reports.
College of Science, Tokyo. JournaL
College voor de Zeevisscherijen. Verslag van den Staat del' Nederlandsche

Zeevisscherijen.
Colombo Museum. Director's Report.
- SpoliaZeylanica.
Commissioners of Inland Fisheries, Rhode Island. Annual Report.
Conchological Society of Great Britain and Ireland. Journal of Conchology.
Gonseil perm. internat. pour l'Exploration de la Mel'. Bulletin Trimestriel des

Resultats acqilis pendant les Croisieres Periodiques.

Transactions.

Proceedings.
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Conseil perm. internat. pour l'Exploration de la Mer. Bulletin Statistique.
- Publications de Circonstance. .

- Rapports et Proces-Verbaux des Reunions.
Cuerpo de Ingenieros de Minas del Peru. Boletin.
Dept. of Agriculture, Buitenzorg. De Hulpmiddelen del' Zeevisscherij op

Java en Madoera in Gebruik.
Dept. of Agriculture, Cape of Good Hope. Marine Investigations in South

Africa.
-,Dept.of Agriculture, etc., Ireland. Reports.
- Scientific Investigations.
Dept. of Commerce and Labor, U.S.A. Pamphlets.
- Report of the Commissioner of Fisheries.
Dept. of Fisheries, New South Wales. Annual Report.
Dept. of Marine and Fisheries, Canada. Annual Report.
Dept. of Trade and Customs, Melbourne. Report by Director of Fisheries Oil

Fishing Experiments carried out by the F.r.S. Endeavour.
Deutscher Seefischerei-Verein. Abhandlungen.
- Mitteilungen.
Falmouth Observatory. Meteorological and Magnetic Reports.
La Feuille des J eunes Naturalistes.
Field Museum of Natural History. Annual Report.
- Publications.
Finnlandische Hydrographisch -Biologische U ntersucl1 ungen.

Fisheries Society of Japan. Journal.
The Fisherman's Nautical Almanac. By O. T. Olsen.
Fishery Board of Scotland. Annual Report.
Fiskeri-Beretning, 1908-9.
Government Museum, Madras. Report.
Illinois State Laboratory of Natural History. Bulletin.
Imperial Cancer Research Fund. Third Scientific Report.
Institut de Zoologie, Montpellier. Trayaux.
Instituto Oswaldo Cruz. Memorias.

R. Irish Academy. Proceedings.
Kommission zur wissenschaftlichen Untersuchung del' Deutschen Meere, etc.

Wissenschaftliche l\feeresuntersuchungen.
Kommissionen for Havundersogelser, Copenhagen. Meddelelser, series Fiskeri

Hydrografi, Plankton.
KgI. Bayerischen Biologischen Versuchsstation in Miinchen. Berichte.
Kgl. Danske Videnskabernes Selskab. Forhandlinger.
- Oversigt.
- Skrifter.
Kgl. Norske Videnskabernes Selskab. Skrifter.
La Nuova Notarisia.
Laboratoire Biologique de St. Petersbourg. BulJetin.
Laboratoire Russe de Zoologie, Villefranche-sur-Mer. Die l\Iollusken des

Baikal-Sees; by W. A. Lindholm.
Lancashire Sea Fisheries Laboratory. Report.
Lancashire and Western Sea Fisheries. Superintendent's Report.
Leland Stanford Junior University. Publicationa.
Liverpool Biological Society. Proceedings and Transactions.
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Lunds Universitets Arsskrift.

Manchester Microscopical Society. Annual Report and Transactions.
Marine Biological Association of the West of Scotland. Notes from the Mill-

port Marine Biological Station.
- Report.
Marine Biological Laboratory, Woods Holl. Biological Bulletin.
Marine Dept., New Zealand. Report.
Mededeelingen over Visscherij.
MeteorologicalOffice. Monthly Pilot Charts, North Atlantic and Mediterranean.
- Monthly Pilot Charts, Indian Ocean and Red Sea.
---! Annual Report of the Committee.
- A Barometer Manual for the Use of Seamen.

- Codex of Resolutions adopted at International Meteorological Meetings,
1872-1907.

R. Microscopical Society. Journal.
~fusee Oceanographique de Monaco. Bulletin.
Museo de La Plata. Revista.
Museo Nacional, Buenos Aires. .Anales.
Museum of Comparative Zoology, Harvard College. Bulletin.
- Memoirs.
- Report.
The Museums Journal.
National Sea Fisheries Protection .Association. Report of Proceedings at a

Conference at Gt. Yarmouth of Representatives of the Fishing Industry,
1909.

Natural History Society of Northumberland, Durham, and Newcastle.upon-
Tyne. Transactions.

Naturforschende Gessellschaft in Basel. Verhandlungen.
Neapel. Mitteilungen aus del' Zoologischen Station.
Nederlandsche Dierkundige Vereeniging. Verslag.
- Tijdschrift.
New York Academy of Sciences. .Annals.
New York ZoologicalSociety. Bulletin.
- Report.
- Report of the Director of the Aquarium.
New Zealand Institute. Transactions and Proceedings.
Norges J<'iskeristyrelse. .Aarsberetning vedkommende Norges Fiskerier.
North Sea Fishery Investigations. Northern Area. Third Report.
Northumberland Sea Fisheries Committee. Report on Scientific Investigations.
Oberlin College. Laboratory Bulletin.
- TheWilsonBulletin.
- Noteson Dinichthysterrelli,Newberry,with a Restoration. By E. B.

Branson. .

Owens College, Manchester. The Suctoria. By S. J. Hickson.
- Dend1'OS01lW,mdians, Ehrenberg. By S. J. Hickson and J. T. Wadsworth.
- The entry of Zooxanthellae into the Ovum of Millepora, and some par-

ticulars concerning the Medusae. By J. Mangan.
- Studies on Polychaete Larvae. By F. H. Gravely.
Oxford University Museum. Catalogue of Books added to the Radcliffe

Library.
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Physipgraphi~ke Forening. Ch'ristiania. Nyt'Magazih:for Naturvidenskaberne.
Plymouth Institution. Report and Transactions.' .
Pomona Colleg~. Journal of Entomology. ';
Quarterly Journal of Microscopical Science. (Presented by: Sir E. Ray

Lankester, K.C.B.,F.R.S.)
Rijksinstituut voor het Onderzoek'der Zee. Helder. Jaarboek.
- Verhandelingen.
Royal Society of Edinburgh. Proceedings..
-- Transactions.
Royal Society of London. I>hil080phicalTransactions.
- Proceedings.
.~ Reports to the Evolution Committee.
- Year-Book. .
Royal Society of Victoria. Proceedings.
Selskabet for de Norske Fiskeriers Fremme. Norsk Fiskeritidende..
Senckenbergische naturforschende Gesellschaft, Frankfurt~ Bericht.
Smithsonian Institution. Ammodiscoides,a New Genus of Arenaceous,Fora-

minifera. By J. A. Cushman.
- The Isopod Crustacean Acanthoniscusspiniger Kinahan ,redescribed~ By

H. Richardson.
-- Description ofa new Isopod of the Genus Jaeropsis from Patagonia., By

H. Richardson. '
- Revision Qf the Crinoid FamilyComasteridae, with Descriptions of new

Genera and Species. By A. H. Clark.
-- On a Collection of Recent Crinoids from the Philippine Islands. ByA. H.

Clark. ,

- Four New Species of the Crinoid Genus Rl).izocrinus. ByA. H.
Clark.

- Descriptions of Seventeen New Species of Recent Crinoids. By A. H.
Clark.

- Report on Barnacles of. Peru, collected by Dr. R. E. Coker and. others.
By H. A. Pilsbry. . '

- Isopods collected in the North-West Pacific by the U.S" Bureau of
Fisheries steamer Albatrossin 1906. By H. Richardson. ,

- Fresh-water Sponges collected in the Philippines by the Albatrossexpedi-
tion. By N. Annandale., .,' .,

- The Polychaetous Annelids ~redged in 1908 by Mr, Owen Bryant off the
coasts of Labrador, Newfoundland, and Nova Scotia. ,By J. ,P. Moore.

-- Fresh-water Sponges in the Colle'ctionof the U.S. National Museum. By
N. Annandale.

- Description of a New Terrestrial Isopod from Guatemala." By H.
Richardson.( , , " .f

-"--:- 'rheSnapping Shrimps (Alpheidre) of ,the Dry Tortugas,Florida. By H.
Coutiere.

- CC!)lenterates from Labrador and. Ne'v.foundland. Collectedb'l' Mr.
Owen Bryant, from July to October, 1908. By H. B. Bigelow.' .

- Report on Isopods from PeruI' Collected by Dr. R.' E.. Coker. By
H. :Richardson."'.: '

- Freshwater Sponges, collecte<lin the Philippines by the Albatl'ossExpe-
dition. By N. Annandale.
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Smithsonian Institution. The Phylogenetic Inter-relationships of the Recent
Crinoids. By A. H. Clark.

-- On a Collection of Recent Crinoids from the Philippine Islands. By
A. H. Clark.

Societa di Naturalisti Napoli. Bollettino.
Societas pro Fauna et Flora Fennica. Acta.
- Meddelanden.
Societe Beige de Geologie, etc. Bulletin.
Societe Centrale d'Aquiculture et de Peche. Bulletin.
Societe l'Enseignement des Peches Maritimes. Bulletin Trimestriel.
Societe d'Oceanographie du Golfe de Gascogne. Rapports.
- Organ Sensoriel Nouveau et Histologie des Muscles de la Larve de Tetm-

j'hynchuspapillife7'n.sp. By E. Poyarkolf.
Societe Suisse de Peche et Pisciculture. Bulletin.
Societe Imp. Russe de Pisciculture et de Peche. Vyestnlk R'ibopom'shlennostl.
Societe Zoologique de France. Bulletin.
- Memoires.
South African Museum. Annals.
- Report.
Station de Pisciculture et d'Hydrobiologie, Toulouse. Bulletin Populaixe.
Svenska Hydrografisk-Biologiska Kommissionens. Resultaten af den Inter-

nationella Hafsforskningens.
Kgl. Svenska Vetenskaps-Akademien. Arkh' fOrBotanik.
- Arkiv for Zoologie.
- Handlingar.
Torquay Natural History Society. Journal.
Transvaal Museum. Annals.

- Report.
Tufts College. Studies.
United States Bureau of Fisheries. Bulletin.
United States.National Herbarium. Contributions.
United States National Museum. Bulletin.
- Proceedings.
- Report.
R. Universita di Napoli, Museo Zoologico. Annuario.
University of California. Bulletin.
- Publications. Zoology,Physiology, Botany.
University of Pennsylvania. University Bulletins.
- Contributions from the Zoological Laboratory.
University of Toronto. Studies.
Kgl. Vetenskaps Societeten, Upsala. Nova Acta.
Worshipful Company of Fishmongers. Experiments and Observations on the

Vitality of the Bacillus of Typhoid Fever and of Sewage lIHcrobes in
Oysters and other Shellfish. By E. Klein.

Zoological Society of Japan. Annotationes ZoologieaeJaponenses.
Zoological Society of London. Proceedings.
- Transactio)1s.. ,
Zoological Museum, Copenhagen. The Danish Ingolf-Expedition.
ZoologischesMuseum, Berlin. Bericht.
-- :Alitteilungen. ..
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Anon. Boletim do Museu GDeldi (Museu Paraense) de Historia Natural e
Ethnographia.

Dr. J. Hjort. Report on Norwegian Fishery and Marine Investigations.
Mrs. Mundy. The Anatomy, Habits, and Psychology of Chironomuspusio,

Meigen (the early stages), with Notes on various other Invertebrates,
chiefly Chironomidae,1880-1908. By A. T. Mundy.

Mr. E. W. Nelson.. Vertikale Wasserbewegungund quantitative Verteilung
des Planktons im Meere. By A. Nathansohn.

- The Natural History of the British Diatomaceae. By A. S. Donkin.
-- Zur Physiologie der Diatomeen. By O. Richter.
-- Sur la Division Celh,tlaire du Biddulphia mobiliensis. By H. Paragallo.
-- TheValueofPureWater. ByG.C.Whipple.
-- The Water Supplies of the New York Metropolitan District, with Special

Referenceto their Purification. By G. C. Whipple.
- The ClevelandTyphoidFeverEpidemicof 1903-4. By G. C.Whipple.
-- Disinfectionas a meansof Water Purification. By G. C.Whipple.
- Observed Relations between Oxygen, Carbonic Acid, and Algae Growths

in WeequahicLake, Newark, NewJersey. By H. B. Baldwinand G. C.
Whipple.

-- Catalogueof the Diatomaceae. By F. Habirshaw.
- Zur Morphologie und Physiologie der Euglena gracilis Klebs. By H.

Zumstein.
-- Recherches Experimentales sur la Physiologie, la Morphologie, et la

Pathologie des Diatomees. By P. l\1iquel.
-- Principles of Microscopy, being a Handbook to the Microscope. By A.

E. Wright.
Dr. C. Shearer.

Nelson.

-- Ulteriori Osservazioni intorno agli allimali ficofagi ed alIa disseminaziolle
delle AIghe. By A. Piccone.

1\11'.A. O. Walker. Sixteen" L.l\I.B.C. Memoirs/,

The Morphology of Dinophilus Conklini n.sp. By J. A.

To the authors of the Memoirs mentioned below the thanks of the

Association are due for separate copies of their works presented to
the Library:- .

Arhennius, Svante. The Life of the Universe.
Ashworth, J. H. Polychaeta of the Coasts of Ireland. 1. Arenicolidae and

Scalibregmidae.
Bather, F. A. Some Common Crinoid Names, and the Fixation of Nomen-

clature.

- Fossil Representatives of the Lithodomous Worm Polydora.
-- The Type of Cidaris.
-- Business Devices for the Museum Curator.
- Some Fossil Annelid Burrows.
Birge, E. A. An Unregarded Factor in Lake Temperatures.
-- On the Evidence for Temperature Seiches.- Notes on Cladocera. IV.
Borley, J. O. Report on the Vitality of Trawl-caught Plaice.
Browne, E. T. Coelentera v. Medusae.
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Bulloch"W., and Craw, J. A. On a NewPorceJ.ain Filter., ' , ,

Bulloch, W., Craw, J. A., and Atkin, E. E. On the Relative Efficacy of the
Doulton, Berkefeld; and Bro~ow Filters.

Cligpy,~ ' ,NotE: sur laProdu<ftJ,on des Rogues. .
, 'Cr~w, J.1;A. On ~4e Grain pLFilters and the Growt~ of Bacteria through

them.".'"
,])~vet:lport,C. 13.' Eugenics: The Science of Human Improyement. by Better

Breeding. ,

-- The Mu~tion Theoryin AnimalEvolution. " ,

- The Imperfection of Dominance and some of its Consequences.
De Morgan, W. .on the Species Upogebia stellata and Gebia deltura.
De Schokalsky, J. Le niveau des lacs de .l'ABiecentrale russ~ et, les change-

ments de climat. . '

-- Le Lac de Ladogaau poi,nt de vue,termique., "
- Les Travaux des Officiers Hydrograpl1es Russes dans I'Qce;1nArctique et

en Siber:ie.
De Schokalsky, J., and Schmidt, P. J. Aper9u sur les Explorations Scien-

tifiques des Mers et de~ Eaux douces de,l'~mpire Russe.
De Toni, G. B. Alghe. ,
-- Intorno al Ceramium paUens Zanard ed alIa variabilita degli Sporangii

neUe Ceramiacere. . ' "
- Henri van Heurck. .
-..,- F. R. Kjellman. ,.
- Sullo straordinaris sviluppo nel Lago di Qomo di un' Alga Dannosa alIa

, ,Pesca.
'Downing, E. R. The Ovogenesisof Hydra fusca.-A Preli~llinary Paper.
- The COll.nectionsof' the Gqnadial Blood Yessels and the For~ o.~ the

Nephridia in the Arenicolidae.
Dreuw, H. 'Dermatohistologische Technik, del' Unl1,a'schen E.'arb~methoden

fur den Praktiken. ." .

Drew, G. H. Some Notes on Parasitic and other Dis~ses of Fi,sh. "

- The Reproduction and early Development of Laminal'ia digitata and
Ll:tminaria S(tCchal'ina.

" '

--Some points in the Physiology of Lamellibranch Blood-Corp~scles. '
Ducloux, E. H. 'La Ensenanza de la QUlmicaen"la Uriiversidad Nacional de

La Plata.
Dunkerly, J. S. Notes on the Choanoflagellate Genera Salpingoecaand Po~yoeca,

with D.es~.iptionof Polyoecadumosa,sp.n. '

Ehrlich, P. TIber die neuesten Ergebnisse auf dem Gebiete del' Trypanosomen-
. forschting." . '. . ,"

Eliot, C. Report on the Nudibranchs collected by Mr. James Hornell at
Okhamaridal in Kattiawar in t905-6. With a Note 011the Presence of
Symbiotic Algae in Melibe Rangii, by J. Hornen.

- Notes on a Collection of Nudibranchs from Ceylon.
Fowler, G. H. Biscayan Plankton collected during a Cruise ofH.M;s' Research

in 1900. The:Ostracoda,"" , "
Giemsa, G. Beitrag zur Farbimg del' Spirochiitepallida (Schaudinn) in Aus-

strichpraparatell.
Goodey, T. A Furthe~ Note on tue Gonadial Grooves of a Medusa, Aurelia

aurita. ' .
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Gro,'e ~\.. J. The Anatomy of Siphonophora!"osarum,,Walk. ~Tile" Green-
Fly" Pest of the Rose-Tree. .

Gurney~R. On the Fresh-water Crustacea of AlgeTiaand Tunisia.
Halpenny, J., and 'l'hompson, F. D. On the Relationship between the Thyroid

and Parathyroids.
Hartllleyer, R. Zur Terlllinologie del' Falllilien und Gattungen del'

Ascidien.
- Zur Terlllinologie del' Didemnidae.
Harvey, H. W. The Action of Poisons upon Chlamydomonas and other Vege.
. table Cells.
Heath, A. Notes on Marine Polyzoa collected during the year JUtle, 1908-

May, 1909.
Hodgson, T. V. Crustacea IX. Isopoda.
Hornell, J. Report to the Government of Baroda on the Marine Zoology

of Okhamandal in Kattiawar.
Hornell, J., and Southwell, T. Description of a New Species of Pinnoteres

from Placumt placcntCt.

HC\I'st,R. On Fresh-water Nereids from the Botanical Garden at Buitenzorg,
belonging to Lycastis hctwaiiensis,Johnston. .

- Three oyerlooked Chrysopetalidae. .
-- Sur la synonymie d'E1tCarunculCttctgmbei, Mal. et Deh., et Phe1'eca1'diCt

lobatCt, Horst.
- De Anneliden del' Zuiderzee.
Hoyle, W. E. A Catalogue of Recent Cephalopoda. Second Supplement,

1897-1906.
-- The Luminous Organs of some Cephalopoda from the Pacific Ocean.
-- A List of the Generic Names of Dibranchiate Cephalopoda, with their

type species.
-- Mollusca: Cephalopoda.
IsseI, R. Ricerche intorno alIa biologia ed alIa morfologia dei Crostacei

Decapodi 1. Studi sui Paguridi.
Koefoed, E. Croisiere Oceanographiqueaccomplice a bord d~ la Belgica dans la

Mer du Gronland, ~905. Poissons. .
Kofoid, C. A. On Pe1'idiniur/1steini, Jorgetlsen, with a note'on the nomen-

clature of the Skeleton of the Peridinidae.
-- The Morphology of the Skeleton of Podolctrnpus.
-- Mutation in Ceratium. .
Lane, H. H. Some Observations on the Habits and Placentation of Tatu

noverncincturn.

- A Suggested Classification of Edentates.
Lee, R. M. Report on the Lowestoft'Sailing Trawler Records, 1903-6.
Lillie, D. G. Notes on the Larger Cetacea.
Lo Bianco, S. Notizie biologiche riguardanti specialmente.ilperiodo di matu-"

ritit sessuale degli animali del Golfo di Napoli.
Man, J. G. de. Diagnoses of New Species of Macrurous Decapod Crnstace_a

from the Siboga Expedition.
--:--:-Note sur quelqnes especes du Genre Alphaeus Fabr., appartenant au

groupe Brevirostris.
- Description of a New Species of the Genus Alpheus Fabr. from the Bay

of Batavia..

NEW SERIES.-VOL,IX. NO.1. OCTOBER,1910. G
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Marechal; J., and De Saedeleer, A. Le premier developpement de l'Ovocyte I
chez les Rajides.

Mayer, A. G. The Research Work of the Tortugas Laboratory.
McClendon, J.F. The Ophiurans of the San Diego Region.
- Correction of the Name of an Ophiuran.
McIntosh, W. C. 'The Darwinian'Theory in 1867 and Now.
Meek, A. The Encephalomeres and Cranial Nerves of an Embryo of Acan-

thias vulgaris.
;Moore,J. P. Polychaetous Annelids from Monterey Bay and San Diego, Cali-

fornia.- ThePolychaetous Annelids dredged by the U.S.S. AlbatrossofNhe cuast
of Southern California in 1904. I.

~ The Polychaetous ,Annelids dredged in 1908 by Mr. Owen Bryant off the
" ,coasts of Labrador, Newfoundland, and Nova Scotia.
Nordgaard, O. Beretning om Forsk med Utklaekning av Guldflyndre (Pleuro-

nectesp1ate8sa,Lin.)ved TrondhjemsBiologiskeStation I Aarene1908og
1909.

-- . Norman, A.,M. The Polyzoa of Madeira and neighbouring Islands.
- The Celtic Province: Its Extent and its Marine Fauna.
Norman, A. M., and Brady, G. S. The Crustacea of Northumberland and

'Durham.' '

Orton, J. H. On the Occurrence of Protandric Hermaphroditism in the
Mollusc C1'epidula jOl'1ticata.

Outes, F. F. Les scories volcaniques et les tufs eruptifs de la serie pampeenne
de la Republique Argentine.

Patience, A. On the Genus Phoxocephalus.
Potts,F. A; . Observations on the Changes in the Common Shore-crab caused

by Sacculina.
-- Some Phenomena associated with Parasitism.
Punnett,' R.' C., and Cooper, C. F. On some Nemerteans from the Eastern

Indian Ocean.
,Ransom,B. H. The Taenioid Cestodesof North American Birds.
Rathbun, M. J. New Crabs from the Gulf'of Siam.
RllUss,H. Ueber die Schiidlichkeit del' Kohlensiiure fiir Fische.
Rignano, E. La Memoire Biologique en Energetique.
- Un Botaniste Mnemoniste.

::-- Das Biologische Gediichtnis in del' Energetik.
Sauvagean,C. Sur l~ Developpement echelonne de l'Halopteris (Stypocaulon,

Kiitz) scoparia,Sauv., et remarques sur Ie Sphacela.riaradicans, Harv.
-- Letter ouvertea M. Ie Prof. J. B. De Toni au Sujet des Huitres de

'Mal'ehnes et d~la :i:>iak>meeBleue.
Scharff, R. F. The File-Fish in Irish Waters.

{Senior, Ii.. D. Teleosts with a Conus Arteriosus-having more than one row of
Valves.

'-- The Conus Arteriosus in Tarpon atlanticus (Cuvier and Valenciennes).
-- Note on the Conus Arteriosus of Megalops CyprillOides (Broussonet).

..,. -- The. Development of the Heart in Shad (Alosa sapadissima.,Wilson).
With a Note un the Classification of Teleostean Embryos from a Morpho.
logical standpoint.

Sexton, E. W. On the Amphipod Genus Trischizostoma.
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Sexton, E. W. Notes on some Amphipoda. from the North Side of the Bay.-
of Biscay. Families Pleustidae and Eusiridae.

Shepherd, C. E. The" Asteriscus" in Fishes.
, Shipley, A. E. BritishAssociation for the Advancement of Science,Winnipeg,

1909. Address to the Zoological Section.
-- .Anthrobothriumcrispum.
-- The Thread-Worms (Nematoda) of the Red Grouse (Lagopusscoticus).
~- The Ectoparasites of the Red Grouse (LagolJUSscoticus).
--The Tape-worms (Cestoda) of the Red Grouse (Lagopusscoticus). With a

N"oteby Wm. Bygrave.
-- Internal Parasites of Birds allied to the Grouse.
--- On the Relation of Certain Cestod~and Nematode Parasites to Bacterial

Disease.
-- Charles Darwin.

Southern, R. Notes on the Genus Enchytraeus.
. Species.

-- Oligochaeta of Lambay.
-:- ANew Irish Gephyrean.
-- Contributions towards a Monograph of the British andlIrish Oligochaeta.
Southwell,..T. Reporton the Anomuraof Okhamandalin Kattiawar. .

Townsend, C. H. Observations on Instantaneous Changes in Colour among

Tropical Fishes. I

Vincent, S. The Ductless Glands.
Walker, A. O. Amphipoda Hyperiidea of the Sealark Expedition to the

Indian Ocean. I
-- Crustacea collected by the late Mr. R. L. Ascroft and, Mr. Harvey in.

. the North of the Bay of Biscay. -

--"- Note on ~eopleustesbicuspis(Kroyer) a~d N. monocuspts(Sars).
-- Note on the Occurrence of Hippolyte gracilis(Heller) in the British Area.
Wallace, W. Report on the Si~e and Age of Plaice at Maturity in the North

Sea and English Channel. I
Webster, W. Choline in Animal Tissues and Fluids.
Wedderburn, E. M. Dr. O. Pettersson'~ Obiervations on Deep Water Qscilla-

tions. I

-- Temperattlre Oscillations in Lakes and in the Ocean.
Wedderburn,E. M.,and Watson,W. Observationswith a Current-Meterin

Loch Ness. - l
Whitehouse, R. H. The Caudal Fin of Fishes (Preliminary Paper).
Wolfenden, R. N. Scientific and Biological Researches in

l

the North Atlantic.
Woodruff, L. L. Studies on the life cycle of Paramecium. , - ,
- Further Studies on the life cycle of Paramecium.

With Description of a New

I

I
General Work at the Plymouth Laboratory.

~ report by Dr. ~llell and Mr. Nelson, on ~he exp8'ri~e~ts
WhICh' they have carned out at the Laboratory on the artIfiCIal'
culture' of marine plankton organisms has been Bublished In the
Journal of the Association. In this paper it is sho*n that plankton
diatoms can be grown, under laboratory conditions, in persistent cultures
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containing a single species, and that pelagic larvaJ can often be reared
through their metamorphosis by keeping them in sterile sea-water and
f~eding them on such diatom cultures.

-Mr. G. H. Drew has been working at the Laboratory during the
year on the diseases of fishes, and has also been studying the question
of abnormal growths in other marine animals. Mr. Drew has recently
been elected.a Beit Memorial Fellow for medical research, and is thus
able to devote his whole time to a continuation of these studies.

The work of collecting and identifying the larvaJ and young stages of
fishes has been continued by Mr. A. E. Hefford during the year,
and the results now tabulated for publication include collections from
1906 to 1909. The study of embryonic and early larval stages has
been made upon tow-netted pelagic eggs kept under observation in the
Laboratory. The MS. and coloured drawings for a report on this part
of the work for 1909 are ready for publication, to which is added an
appendix describing the larval stages of Solea lascm'is, completely
observed for the first time this spring. Many larval an~ post-larval
forms have been added to the Museum collection.

A short report on experiments upon the influence of low tempera-
tures on the turbot has been sent to the New Zealand Government,
who asked for the information with a view to acclimatizing the turbot
in New Zealand.

Specimens of marine animals and plants have, as usual, been sup-
plied to many museums and colleges in all parts of the world for
teaching purposes, as well as to many individual workers for the pur-
p-osesof research. Parties of boys and girls from a number of Plymouth
schools have been admitted from time to time to the Aquarium free of
charge.

The International Fishery Investigations.

The following is a summary of the work done, and of the conclusions
arrived at by the scientific staff working under the direction of the.
Council.

SECTIONI.-NORTH SEA WORK.

A. WORK AT SEA.

From June 1st, 1909, to the end of October, when she was finally
laid up, the Huxley made four voyages, in the course of which 42 hauls
of the commercial trawl were made, while smaller gear was used at 67
stations. The total number of voyages made by the Huxley during the
participation of thE;\Association in thE;\International Investigations is
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112; and her employment on North Sea fishery rese-ai'ch having now
terminated, the total number of hauls made from her decks in connectioll
with this work in the North Sea may be stated. It is as follows:-

Oommercial Gear: Otter trawl, 569; Beam trawl, 920. Total, 148~
hauls. - '

Small Gea1': Shrimp trawl, 134; Agassiz trawl, 173; Todd's trawL
47; Dredge, 177; Conical dredge, 599; D-net, 8; Oyster
dredge, 3; Petersen's Young-fish trawl, 113.

Hensen net, 65; Brood nets, 40; Garstang net, 34; other
tow-nets, 120. Total, 1513 hauls.

The total number of stations at which small gear has been used is
1337, but as on many occasions more than one net was used at a
station, the number of hauls is higher, reaching, as shown above, 1513.
In addition to the operations of the Huxley in the open sea, data have
been collected from time to time, as has been stated in previous reports,
concerning the shallower coastal waters. With the co-operation of the
Eastern Sea Fisheries District Committee in the Wash, and by the
employment of the Association's steamer Oitlwna in Bridlington Bay,
in the Suffolk bays and estuaries, and in the Thames, it has been
possible to collect valuable information concerning all of the more
important English inshore areas, that concerning the Wash being the
most extensive. Sixty-four hauls of the small Otter trawl were made
from the Oithona, while the use of the Shrimp trawl, shore nets, Conical
dredge, and other gear brings the total number of hauls from this
vessel in the North Sea up to 102.

FISH MEASURED.-As in former years, the total catch of fish was
again measured this year on nearly all occasions: owing to the devotion
of a considerable time to the collection of fish eggs and larvaJ, the
number measured is, however, somewhat less than during 1908-9.
The details as to the number of plaice, haddock, and other species
dealt with are as follows :-

MARKINGEXPERIMENTs.-During the investigations 16,104 plaice,
together with 713 soles and 552 other fish, have been marked and
liberated by the Association, Of these" 4605 plaice (28 per cent),
57 soles (8 per cent), and 113 (20 per. Gent) other fish- have been
recovered.

YEAR. PLAICE. HADDOCK. OTHERS. TOTALS.

1902-9 '" 174,785 50,323 366,400 ... 591,508
1909 ... 4,978 335 13,318 ... 18,631- - - -

179,763 50,658 379,718 610,139-
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The marktng experiments made after March, 1909, were intended to
cast light on the movements of plaice east of tl].c Dogger Bank, when
at a larger size than those marked in the majority of the experiments
carried out on the Eastern Grounds. In the month of J Illy 317 plaice
were accordiIlgly marked in Clay Deep and the vicinity.

The following table gives the ,particulars as to the number of plaice
recaptured during the period considered :-

Prior to June 1, 1906
June 1, 190~, to May 31, 19()1

. " -.- 1907 " 1908
" 1908 " 1909
" 1909 to Mar. 31, 1910

2
33

400
98

Recovered after
transplantation to

Dogger Bank. Devon Bays.
2

20

99

355 81

Year of Liberation.
Recovered from

Ordinary Marking
Experiments.

533 476 81

There have thus been recaptured during the period 1090 plaice.
One more of the 23 plaice transplanted from the White Sea on the
steamt;rawler P1'i1wessL01dsehas also reached the Laboratory, making
13 of these fish in all.

VITALITYEXPERIMENTS.-Thepla.ice from 16 hauls of the cQmmercial
trawl have been subjected to the tests of vitality which have already
been described.* In the majority of these experiments some fish were
placed in the tanks immediately after capture, others after exposure on
deck of one hour. This furnishes information as to the condition of

'the fish after a period corresponding roughly to that which small plaice
"Tould lie on the decks of a commercial trawler before being returned
to the sea, It also enables a comparison to be made between the
proportion surviving under tpese conditions and the proportion which
would survive if they were at once returned to the sea.

90LLECTION OF THE EGGS AND LARVJE OF FISHES.-A voy~ge was

made in June, 1909, for the systematic collection of fish eggs a:nd larvre
in the Southern Bight. The stations were fixed along a series of lines
traversing the area 'several times, an interval of ten miles separating
successive stations: at each station a haul of the Hensen net, two hauls
of the Petersen SInJtll-fishtrawl (one near the surface and one near the
bottom), and a haul of the Todd trawl were made. The lines of the
operation stretched from the Leman Banks to the Haak's ~ight Vessel,
thence to Lowestoft,and so in succession to-the Maas, Galloper; N'drth

* Internal;. In!J8. }'far. Biol. Assoc. Rep01.t, II, Pt. II, Cd. 4641, p.,I.
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Hinder, and Sandette Light Vessels. D~nets and obliquely haulectt6\V.;
nets were also used in the Courseof the voyage. '

DRIFTBOTTLEs.-In February, 1910, in co-operation with Mr. Bidder~
drift bottles were put out along a line stretching E.N.E. from Spurn.
One hundred bottom drifters and two hundred and sixty-sb( surface
drifters were put overboard in all, the first at 5 nIiles and the
last at 88 miles from land. This experiment being conducted in an
area hitherto untouched in similar investigations, but which is known
to be a plaice-spawning ground, sho.uld yield results of considerable
interest. . " '.

The Association is indebted to Messrs. Wilson for granting all
facilities for the work, and especially to Capt. French of the 8.8. Zero

for very valuable' assistance' rendered ,during the voyage.

B. LABORATORY WORK.

Reports are, or will shortly be, in the press dealing with the Trans-
plantation Experiments, the Marking Experiments, the Age-and Growt~
of Plaice, the Invertebrate Fauna, the Eggs of fishes collected during
last June, the Bottom Deposits, the experiments with small-meshed
nets covering the commercial trawl, and the Grimsby Trawlers' Records:
The materials on which these reports are based have ,been summarized,
and the chief conclusions of many of them mentioned, in previous
reports. Some others may be added here.'

TRANSPLANTATIONEXPERIMENT8.-Thereports on these experiments
take the form of a review of all the results of English exper~ents
carried out between 1904 and 1908. Thirteen of these experiments,
dealing with 3942 fish, consisted in the transference of plaice fr,om the
coastal' grounds of the North Sea to the southern parts of' the Dogget

. Bank. Half the plaice transplanted were Qetween 20 and 23 em. in
length on liberation; from which it will be seen that for the pu~pose§
of estimation of growth and percentage recaptured, and of the study of
migration, the majority of the experiments must have been closely
comparable. By the end of June, 1909, with which month. the period
covered by the reports ends, nearly a thousand of the plaice ha~bee~
returned. - , ,- - ,

The two most noteworthy features or the' growth ill.' ieng~.ho(~l1e
plaice recovered were the undoubted growth which was foUnd -to,h~_~~
oc~urr_edon the Bank during the winter months and thea~ple ,con-
firma'tion afforded of the high estimates ofa year's growth deriv:e~ fro~

th~:firste~periments of th~ series.:", Thus t_~eav~e,~agegi:?'Yth,of-the

. Garstang. Expts. in Transplantation, etc. First-Report, Southel'llAreA.
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ptaiGe recovered in the March following liberation exceeded that of the
fish recaptured in the previous October by over 3 cm. (males 3'1 cm.,
females 3'9 cm.) in the case of those recaptured on the Bank, and by
1'7 cm. in the case of all recoveries irrespective of position of capture.
The first year's growth in length is given in the following table :-

A'verage {J1'owthin cm. during one year, drawn from the experiments of 1904-8.
Total Recoveries. Recoverieson the Bank.

Average Average
of all years Rangeof average of all years
combined. during the period. combined.

l2'2 9'8-14'0 11'S
14'2 13'1-16'8 15'3
13'3 10'9-16'8 14'8

Male
Female ...
Both sexes combined

Range of average
during the period.

8'7-16'8
11'0-16'2

9'5-15'4

Where sufficient data a'xist for trustworthy comparisons, this growth
is found to be never less than twice and frequently from two and a half
to three times that prevailing on the coastal grounds from which the
plaice were taken. Only a few fish are available for an estimation of
growth during two years following liberation, but the growth for this
period appears to be about 20 em.

The condition of the transplanted plaice, as indicated by the relation
between the weight and the cube of the length of the fish, shows a
steady improvement until August, a slackening in September, and a
marked increase in October, these relations existing in both, the first
and second years of liberty. The weight of the plaice retaken after
a year was found to have increased to from 4'5 to 5'75 times that
possessed on liberation: this increase is, in round terms, rather over
three and a half times the increment which would probably have
resulted in the same period on the coastal grounds.

Since the value of plaice increases with their size, the increase in
value of the transplanted plaice is yet more remarkable. If the most
detailed statement of the prices of plaice of different lengths, those
drawn up by Johansen for plaice of the Kattegat, be accepted as
accurate for the North Sea, it would appear that these plaice when
transplanted had a value of £4: within a year £7 worth had been'
recovered, while those presumably at liberty were of £42 value. Had
the plaice remained on the coastal ground, on the same calculation,
their to~al value at the end of the year, assuming none were retaken
during the year so that all enjoyed a year's growth, would be but £18.
The estimated increase in value in two years is based on more meagre
data. It indicates, however, that the value of the plaice retaken
within this period was nearly three and a half times (341 per cent)
that of all the plaice liberated; while the probable worth of those still
at liberty was still greater. '.. -:
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The most marked movement suggested by the position of capture
of the transplanted plaice was a spawning migration to the Flam-
borough Off Ground. As is frequently the case, a greater proportion
of the males than of the females appear to travel, more males than
females leaving the bank.

Seventy-three per cent of the recaptures were known to be made
by English steam trawlers, while of the seventeen per cent which
were returned from the Grimsby pontoon or fish markets probably
the majority were recovered by the same class of vessel; only seven
per cent are known to have been retaktJn by foreign fishing vessels.

MARKINGEXPERIMENTs.-Among the facts brought out by examina-
tion of the records of the plaice-marking experiments the following
may be mentioned.

The recaptures of plaice marked either on the Flamborough Off
Ground or among the Leman Banks were with exceedingly few ex-
ceptions confined to a definite tract of gt'ound which follows the main
direction of the English coast. Its northern boundary may be said
to be 54° N. lat. In the Southern Bight its eastern boundary is
3° E. long., and north of this it is a line trending north-west to the
south-western extremity of the Dogger Bank. Practically no plaice
were recaptured to the west of a line'drawn from Flamborough Head
to a few miles east of Cromer. Except in the late spring or early
summer very little trawling takes place in this region, and this may
account in part for the infrequency of recoveries; but the ground is
the typical rough area of the North Sea, and unsuitable for plaice.

On the Flamborough Off and neighbouring grounds the plaice of
immature size are markedly stationary, seldom travelling more than
a few miles from the point of liberation before they are caught. The
mature plaice, on the other hand, travel considerable distances within
the above-mentioned limits, in what is clearly a spawning migration.
Spawning plaice are taken on the Flamborough Off Ground andin the
south of the Southern Bight; spent plaice at these and intermediate
positions. The number of maL,ne, spawning, or spent males taken in
the Southern Bight is in distinct excess over that of the females,
while the reverse is markedly the case on the Flamborough Off
Ground. If spent fish are left out of consideration, the above excess
of mature males remains; that of females on Flamborough Off Ground
remains also, but is very slight. It is thus somewhat uncertain whether
a greater proportion of the males than of the females take part in a
southward spawning migration, or whether the sexes both move ~o1ith';'
wards, but the females returning earlier are caught farther to th~
north than the males.

~ --~- -
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In the Southern GrouJidsit is indeed "apparent 'that .the -females
move northwards at an earlier date than the males, the females pre-
dominating among the fish of mature size marked near Smith's Knoll,
-offthe Norfolk coast, while the males are in excess in marking experi-
ments farther south.

"Experiments on the Eastern Grounds show the annual movements
Qffshorein the summer and inshore in the spring which have already
.been remarked by many investigators. "Practically none of the fish
recaptured, however, were of mature size.. It is hoped .that the ex-
periments of 1909 will cast some light oil the movemmits of mature
plaice in this locality.

An observation involving deductions of considerable importance has
been made on the fish trawled for marking. The fish are found to
differ as to the appearance of, the eyes, which are in. some cases
,markedly bright, in others dul1. . In four experiments particulars of
the recoveries of the fish so distinguished have shown that the plaice
with bright eyes were recaptured in far greater proportion than the
rest. The percentage of the former recovered ranged from 49-54, that
of the latter during the same period from 23-34. The eyes therefore
would appear to afford a test of the condition of the fish. The high
proportion captured in the case of the bright-eyed plaice was fully
maintained in two other cases in which only fish of that kind were
nlarked. -

The many experiments in which no distinction was made between
these classes of plaice uniformly show a lower percentage of recaptures.
Thus in forty~nine experiments made during spring in the course of
the International Investigations, the percentage recovered only ex-.
ceeded 40 per cent in five cases, whereas in an experiment made in a
worse fishing season 50 per cent of the bright-eyed plaice were retaken
in a less number of years. These facts suggest that previous experi-
ments of the intensity of fishing drawn from marking experiments,
high though they undoubtedly seemed, ~ete too low. The percentages
of ,recoveries during a year met with among. these selected bright-
eyed plaice somewhat recall ind~ed the proportions of Mr. Bidder's
bottom-drift bottles returned from fishingvessels. -

EGGS ANDLARVlEOF F-rSHEs.-The cruise o.f the Huxley i.n June,
1909, yielded some important additions to our knowledge of the eggs
of many fishes. The eggs occurring ill, the greatest quantities were
those of Mackerel, Sprat, Horse-Mackerel, and Solenette, and the
cruise may be said to have considerably advanced our knowledge of the
spawning of these. species of fish in the Flemish Bight. The great
numbers of the eggs of' these specieswhicli' were "taken. indicate :"that
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for these fish June mus,t be a period of intense spawning. In the
report on the cruise charts are given showing the distribution of these
eggs in the region investigated. Useful results were also obtained
from the qualitative hauls-those with the Petersen young-fish trawl
and Todd's trawl. The great catches of eggs made with these nets
have rendered it possible to obtain clearer views as to the morpho-
logical differences between various species which haye hitherto been
much confused. , This has been the case, for tnstance, with the eggs of
Turbot and Greater Weever, Mackerel and Grey Qurnard and Bril1.' In
the report photographs are given showing characteristic-differences in
these species, and also a mathematical method for distinguishing them,
founded on thE) measurement of groups of eggs and the contained
oil-globules. The report contains also a Table of all the catches made
with the Hensen net, a discussion of the ob~ervations made on the
spawning of the sole in the Wash in 1904, _and-.inan appendix, some
notes on the Oonstant of the Hensen net.- The distribution of fish
larvffi has not been treated, but valuable results should accrue,
particularly in the case of the sole-larvffi, from the examination of' the
great numbers taken with the Petersen trawl. These far exceed any
catches hitherto made, and almost every stage of development is
represented. .

O. FISHERMEN'S REOORDS.

A report on the results obtained from the records of certain Grimsby
trawlers has been completed and is now in the press. It contains a
detailed analysis of 13,246 hauls made by the skippers of these
trawlers, during the period 1904 ~o 1907, in the central and southern
parts of the North Sea, which hauls have been aHotted, according to
their position, to twenty-three different areas.

The catches of seven species of food fishes ate examined, viz. of
plaice,. soles, .'turbot, brill, cod,' haddock, and whiting, and as far as
possible the seasonal and YMrly fiuctuatiqns.of each of these species
have been determined for each area. These are measured by monthly
averages and mustrated by a series of curves. The importance of each
size' group (large and small) to .the total is considered,and-the com-
parative distribu'tionof -each species of fish over the region has been
estimated and depicted by charts. The spawning periods and regions
are alsoillvestigated as far as the reCbrdsallow; -

The final results ?ring. out a striking contrast in the seasonal and
geographical distribution of the round and the fiat fishes. - Plaice,
~018'S,turbot, and ,brill are all found in their greatest numbers on tM
ea£tern -grounds 'and inj~e areas adjacent to them. In these a~~as
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cod and haddock are very scarce, but these species appear to be very
abundant on the Dogger Bank and on the grounds north and north-
east of it, where the prime fish are very rarely found and plaice are
comparatively scarce.

The round fish appear on the inshore and southern grounds in the
autumn and winter only, at the time when the flat-fish appear there
in very small numbers, and they are almost entirely absent from
these same grounds in the late spring and summer, when soles and
turbot are numerous. .

The yearly fluctuations are variable in their trend, but show on
the whole a decline throughout the period for most of the species.
The investigation is complicated by the fact that the fluctuations
in some areas are complementary to those in others. Compared with
records of catches of fish taken ten and twenty-five years before these,
they show a very considerable diminution.

An appendix dealing with the factors connecting the rates of fishing
per day's absence, per voyage, per haul and per hour, and another
giving a short analysis of 1908 records, complete the report.

SECTJQNII.-HYDROGRAPHY.

During the latter half of the year 1909 the hydrographic programme
was the same as in February and May. The special observations
during the quarterly cruises were confined to the area lying to the
westward of the meridian of Plymouth, and surface samples were
collected every fortnight on board cross-channel steamers and a few
lightships.

It was not possible to make a hydrographic cruise in February of
the present year, but the collection of surface samples was continued
up to March 31st, when the English share of the International In-
vestigations was transferred to the Board of Agriculture and Fisheries.
A report on the mean conditions in the English and Bristol channels
at the times of the quarterly cruises is in preparation.

Pllblished Memoirs.

The following papers, either wholly or in part the outcome of work
done at the Laboratory, have been published elsewhere than in the
official publications of the Association :-

DREW,G. H.-Some Noteson Parasiticand OtherDiseasesof Fish. Parasitology,
vol.2, No.3, 1909. SecondSeries,vol.3, No.1, 1910.

-- SomePoints in tlw Physiologyof LallwllibmnckBlood-aorpuscles.Quart.
Journ. l\Iier.BeL,vol.54, 1910,pp. 605-21. -

-- TlwReproductionandEarly Developnwntof Lamindrm digitata and Laminaria
saccharina.Annals'of Botany,vol.24, 1910,pp. 177 90.
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DUNKERLY,J. S. Note on Om' PresentKnowledgeof the Choanoflagellata. Journ.
Quekett Micro. Club, April, UHO, pp. 19-24.

ISGROVE,A. Eledone. L:M.B.C. Memoirs. XVIII. 1909.

SEXTON,E. W. On the Amphipod genus Tj'ischizostoma. Proc. Zool. Soc., 1908,
pp. 370-402.

-- Noteson someA.j)~phipodaf1'omthe North Side of theBay of Biscay. Families,
Pleltstidae and Eusil'idae. Proc. Zoo!. Soc., 1909, pp. 848-79.

Donations and Receipts.

The receipts for the year for--the ordinary work of the Association
include the grants from His Majesty's Treasury (£1000), and the
Worshipful Company of Fishmongers, paid in advance during the
financial year 1908-09 (£400), Special Donations (£264), Annual Sub-
scriptions (£85), .!tent of Tables in the Laboratory (£61), Sale of

Specimens (£429), Admission to Tank Room (£139).

The following is a list of the Special Donations : :
£

100
50
50
25
25
10
:3
1

Sir John Murray, K.e.B.,F.R.S.
E. J. Schuster, Esq.
A. E. Shipley, Esq., D.se., FR.S.
W. 1. Beaumont, Esq.
Edgar Schuster, Esq., D.se.
A. O. Walker, Esq.
Mrs. Weldon
F. F. Blackman

s.
0
0
0
0
0
0
3
1

d.
0
0
0
0
0
0
0
0

--
264 4 0

Vice-Presidents, Officers, and Council.

The following is the list of gentlemen proposed by the Council for
election for the year 1910-11 :-

pj'esiaent.

Sir E. RAY LANKESTER,K.C.B., LL.D., F.R.S.
Vice-pj'esiaents.

The Duke of ABERCORN,KG., C.B. The Right Hon. JOSEPH CHAMBER-
The Duke of BEDFORD,KG. LAIN,M.P.
The Earl of ST. GERUANS. The Right Hon. AUSTENCHAMBER-
The Earl of DuclE, F.R.S. LAIN,M.P.
The Earl of STRADBROKE,c.v.a., C.B. G. A. BOULENGER,Esq., F.R.S.
Lord AVEBURY,F.R.S. A. C. L. GUNTHER,Esq., F.R.S.
Lord WAL8INGHAM,F.R.S. Sir JOHNMURRAY,KC.B., F.R.S.
The Right Hon. A. J. BALFOUR,M.P., He\'. Canon NOR![AN,D.C.L., F.R.S.

F.R.S. . EDWIN WATERHOUSE, Esq.
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G. L. ALWARD,Esq.
W. T. CALMAN,Esq., D.Sc.
Prof. A. DENDY, D.Se., F.R.S.
Sir CHARLESELIOT, K.C.M.G.
G. HERBERTFOWLER,Esq., PH.D.
Prof. F. W. GA}[BLE,D.Se., F.R.S.
S. F. HARMER,Esq., Sc.D., F.R.S.
Commander 1\1. W. CAMPBELL HEP-

WORTH,C.B., R.N.R.

Members of Council.

E.W. L. HOLT,Esq. . .

J. J. LISTER,Esq., F.R.S.
Prof. E.W. MACBRIDE,F.R.S.
P. CHALMERSMITCHELL,Esq., D.Se.,

F.R.S.
EDGAR SCHUSTER, Esq., D.Sc.

Prof. D'ARCY W. THOMPSON, C.B.

(Jhair'l1wn of (JQuncil.

A.. E. SHIPLEY,Esq., D.Sc., F.R.S.

Ron. T1'easurel'.

J. A. TRAVERS, Esq., Tortington, Arundel.

Ron. Secretary.

E. J. ALLEN,Esq., D.Sc., The Laboratory,Citadel Hill, Plymouth.

The following Governors are also members of the Council;-

G. P. BIDDER, Esq:, M.A.
HUGH C. SMITH, Esq. (Prime Warden

of the Fishmongers' Company).
BRYAN DURANT, Esq. (Fishmongers'

Company).
Sir RICHARD MARTIN, Bart. (Fish-

mongers' Company).

Prof. G. C. BOURNE,D.Se., F.R.S.
(Oxford University).

A. E. SHIPLEY,Esq.,D.Sc.,F.R.S. (Cam-
bridge University).

Prof. W. A. HERmIAN,D.Se., F.R.S.
(British Association).
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~r. Statement of Receipts and P aynwnts for
£, s. d. £ s. d.

To BlI.hmMfrom last year, viz. :-
Cash at Ba.nk """'"''''''''''''''''''''''''''''''''''''''''''
Cash in hand ".......

LessLoaudue to Bank ,..

" Current Iucome:-
H.M. Treasury .......................
Annual Subscriptions """ ......
Rent of Tables ................................................

" Extraordinary Receipts:-
Donations,per Report "............

" Charter of Steamboats:-
S. S. Huxley, for period 25th June, 1909, to 31st March,

1910............................................................

" Sale of s.s. Huxley:-
"\V.Crampin ".
LessCommissionon Sale ... ""'"'' "...

lJ.~lIIined and jO'ltlid correct.

(Signed) N. E. WATERHOUSE.

P. CHALMEltS MITCHELL.

29th JUM, 1910.

113 10 3
14 2 3

727 12 6
500 0 0

1,000 0 0
85 0 0
61 9 0

2,400 0 0
60 0 0

ARTHUR DENDY.

L. W. BYRNE.

227 12 6

1,146 9 0

264 4 0

662 9 2

2,340 0 0

£4,640 14 8
---~-



the YeaI' ending 31st May, 1910.

By Ourrent Expenditure:-
Salaries and Wages-

Director """""""""""""""'" .........
Assistant Director ".
Naturalist " "'"''''''''''''''''''''''

Salaries and Wages, and Oompensation paid............

Less Oompensation recovered from Employers Liability
Assurance Oorporation "'''' ,

TravellingExpenses.............................................
Library .... ... ... .. ... .""" ... ... ..... " .... ......
Journal . "" . .. . . . .. . . .. . .. ... ... ... . . . ... ... ... .. .""" .. . ... .. .
LessSalesof Journal """"""'"

Buildings and Public Tank Room-
Gas, Water, and Ooal ".........................
Stocking Tanks and Feeding ''''''''''''''''''''''''''''''

Maintenance and Renewals """'"''''''''''''''''''''''''

Rent of Land, Rates, Taxes, and Insurance ............

LessAdmissionto Tank Room ...........................
Laboratory, Boats, and I~undry Expenses~

Stationery, OfficeExpenses, Printing, etc ,........
Glass, Apparatus, and Ohemicals In 2 11
Less Sales ! 83 1 3

Purchase of Specimens .......................................
Maintenance and Renewals of Boat~,Nets,

Gear, etc., exclusive of s.s. Hltxley 196 2 9
Less Sales 5 10 3

Insurance of Steamers-
S.S. Huxley : 139 16 6
S.S. Oithona '''''''''''''''''''''''''''''''''''' 22 14 6

Ooaland 'Vater for Steamers, excluding £.s. Huxley

Less Sale of Specimens """"''''''''''''''''.''''''''''''''

By Bank Interest. "''' ,........

" Extraordinary Expenditure :-
Purchase of s.s. Huxley-

Balance of Mortgage, including intercst and charges
paid to Mr. G. P. Bidder ".........

By Balance, including balance of Special Grant of £500
received last year, applicable to the year ending 31st
May, 1911 :-

Oash at Bank ...................................................
Oash in hand ''' ,.. ......

Less Bank Loan ,.........
This Balance is apportioned as follows :-

General Account '''''''''''''''''''''''''''''' 543 9 10
Repairs and Renewals 200 0 0

743 9 10

NOTE.-Under the terms of a Deed, dated 9th
November, 1907, and made 'between the Associa-
tion and Mr. G.P. Bidder, a_sum of.approxi-
mately £750, in respect of the sale qf the s.S.
Huxley, was on the 31st May, 1910, held for such
purposes as Mr. Bidder should designate. This
sum has since heen handed over to Trustees nomi-
natedby Mr. Bidder.

NEW SERIES.-YOL. IX. li'O. 1. OCTOBER, 1910

£ s. a.

200 0 0
196 13 4
175 0 P
718 14 5

1,290 7 9

27 8 9

72 1 9.
944

110 13 9
43 3 1
96 3 1
36 3 4

286 3 3
139 2 5

. 155 11 8

88 I 8
65 15 11

190 12 6

162 11 0

76 0 6
738 13 3
429 10 3

1,033 12 2
9 17 8

1,043 9 10
300 0 0

()tr.

£ s. d,

1,262 19 0
35 1 2

133 6 1

62 17 5

147 0 10

309 3 0
9 0 10

1,937 16 6

743 9 10

£4,640 14 8

H
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