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INTRODUCTION

Emesst W. L. Holt was one of the pioncers of research on the
spawning and carly development of marine fishes, and collections of
pelagic eggs and young stages of fishes made by him on the west coast
of Ircland were the basis of some major coniributions to the then
young science of fisheries biclogy (Ilolt 1891, 1893, 1899). Much
more recently Fives (1967a) has worked on pelagic young stages of
fishes taken in the plankton on the coasts of Galway and Clare.

Collsctions of egge and young stages of clupeoids have been made
on the south coast of Ireland in winter during the years 1960-1962
{Burd and Bracken, 1983; Bracken and Kennedy, 1967). Hitherto,
however, no collections of eggs or young stages of other fishes appear
to have been made on the south coast.

As part of a programme of ressarch by the Inland Fisheries Trust
into the hiclogy of the bass, Dicentrarchus labrax (L.} in Irish waters.
tow-netting for bass ezgs was carried out at four centres on the south-
east and south coasts of Ireland during the period April to June 1567.
Pelagic eggs of a variety of species of fish, including bass, were
abtained, as well as larvae, post-larvae and fry. The tow-netting was
done close to shore and in estuaries—areas not as a rule sampled as
extensively as the offshore waters where the major commercial fishes
spawn.

The results of the tow-nettings help, therefore, to fill in some of the
gapes in existing data on the reproduction of fishes on the Irish coast.

THE CENTRES

Tow-netting was carried out at four centres in 1967, namely:—
(1) The Splaugh Rock, near Rosshare, Co. Wexford; (2) Dungarvan
Harbour, Co. Waterford: (3} Youghal Harbour, Co. Cork: (4) Balti-
more Harbour, Co. Cork. Their location is shown in Fig. 1. They are
all inshore situations, but each has certain distinctive features.

Splangh Rock

The Splaugh Rock (Fig. 2) is a shallow reef about # mile south-east
of Greenore Point, Co. Wexford. This is an area of reefs and sand-
banks and swift tides. Clupeoid fry and sand-eels abound and, as a
consequence, bass “shoal” there in large numbers.

Salinity determinztions were made as follows:—
June 1, 1967 Neaps. Early ebb (current still
running north)
June 2, 1967 Late flood




Dangarvan Harboung

Dungarvan Harbour (Fig. 3) is a shallow bay with extensive sand
banks in its outer portion. The inner portion, largely cut off by a long
sand-spit, is very shallow and muddy. The small Colligan R. flows
into the Harbour through the town of Dungarvan, and a number of
small creeks also empty into the Harbour. Sand-eels abound. Grey
mullet, bass, flounders, turbot and spur dogfish are the typical fishes,
but blue shark are plentiful at the seaward limits of the bay. No
salinity determinations were made.,

Youghai Harbour

Youghal Harbour (Fig. 4) is the mouih of the estuary of the Cork
Blackwater, one of the major rivers of the south coast of Ireland. At
the mouth of the Harbour, which is about ¥ mile wide, the channel is
3 to 5 fathoms deep. Above the Ferry Point, where the Harbour widens
to over a mile, it is much shallower, and there are extensive sand and
mud banks.” The Bay outside is shallow; the 5-fathom line, at its
nearest point, being about 1% miles from the mouth of the Harbour
and the 10-fathom, line, 3 miles. Tides in the Harbour are swift and
in paris-of the Bay are fairly strong.

'Salinity determinations Wers made as follows : —

May 30, 1967 Siation 2 Neaps, HW. ... e 33.7%
do.  do.  4houssof ebb ..., 24,35
do. do. LW. e 14.35% w0

June 8, 1967 Station 4 Springs, Half ebb............ 31.1% 00
do. do, LW, 10,2500

The May 30 determinations were made following a month of wet
weather, with intermittent fioods in the R. Blackwater. The June 8
determinations were made following a week of anticyclonic weather.

Battimore Harbour

" Baltimore Harbour (Fig 5) is a natural harbour through which the
estuary of the R. Ilen discharges to the sea. There are numerous
islands, large and small, in the Harbour, and at ity mouth. In the
inner part of the Harbour, in the Ilen estuary, there are extensive areas
of mud and sand which dry out at low water but in the outer part of
the Harbour there are depths of up to 6 fathoms. In a channel to the
west of Spanish Island there are depths of up to 10 fathoms. In
Baltimore Bay, into which the Harbour opens between the mainland
and the eastern tip of Sherkin Island, the water deepens rapidly to over
20 fathoms.

Salinity determinations wete made as follows:-—

Iune 6, 1957 Station 1 Springs, W, ................ 33.95%0
June 7, 1967 Station 2 " HW. ... 35.5%00




THE RESULTS OF TOW-NETTING

Table 1 lists the hauls made and the eggs and young stages of fishes
taken in each; while Table 2 summarises the results by types of eggs
or young stages captured.

BEach series of hauls represents 1 to 2 hours’ fishing with a standard
marine zooplankton tow-net. Some of the hauls were made at varying
depths down to 3 metres (series 1-—3) or 2 metres (series 8—14), while
the remainder were all surface hauls, In slack water the hauls were
made from a slowly-moving boat. When tides were swift the boat was
either anchored or driven just fast enough to stem the tide. The net
was left out for ten minutes to an hour at a time, depending on the
amount of plankton present. When the net was hauled its contents
were inspecied, portion by portion, in a “viewer” made in the form of
a miniature, marrow tank out of two sheets of perspex measuring
18 x 9 cm, with narrow strips of 1.2 cm thick perspex cemented between
them at the sides and bottom. All eggs which could be detected were
removed with a pipette and transferred to small jars of sea water. Any
advanced post-larvae or fry which appeared undamaged were also
removed and retained alive. Formalin was then added to the remainder
of the sample to preserve the invertebrates, any undetected eggs, and
any fish larvae present (usually slightly damaged and, therefore, un-
likely to survive.) :

When samples of live eggs were brought back to ihe laboratory,
they were sorted, classified. and put in Petri dishes of sea water.
Examples of each type were measured by eyepiece micrometer and
described, When the eggs hatched examples of the larvae were anaes-
thetised with MS 222 and placed in watch glasses of water on the
horizontal stage of a Bausch and Lomb microprojector. Tracings were
made directly from the projected image and measurements were made
by superimposing on the tracing the projected image of a stage
micrometer. The specimens were then preserved for future reference.
Other examples were reared for as long ag possible, and drawings made
of later larval stages where practicable. There were no facilities for
rearing to the post-larval stage, as it was nol feasible to collect or
maintain adequate supplies of suitable plankton. However, advanced:
post-larvae brought to the laboratory alive were in some instances
kept in aguarium tanks for varying periods.

Any larvas which died in the. laboratory became shrunken and.
distorted, presumably as a rvesult of osmotic dehydration. In extreme
cases they shrank to nearly half their original size. In the figures of '
young stages of fish in this paper, the specimens illustrated are
described varicusly as live, recently-dead, or preserved. “Live” indi-
cates that the drawings were made from live, anaesthetised examples.
“Recently-dead” indicates that the specimens were moribund but their
tissnes were still clear when the drawing was made. Some shrinkage
and distortion may therefore have accurred but it is unlikely that the
dimensions or shape of the specimens have greatly altered. “Preserved”
indicates that the drawings were made from material to which formalin




had been added after inspection of a2 haul. When this was done at
once litile shrinkage is likely but samples to which preservativ was not
added until some time had elapsed may have shrunk somewhat, This
is noted where it applies. Damaged specimens were drawn as viewed
and no reconstructions or restorations wete atterapted.

EGGS AND YOUNG STAGES OF FISHES COLLECTED

Clupeoids

Post-larvae of clupeoids were present in varying amounts in six out
of the thirty series of hauls, They were not critically examined, as
the early development stages of the sea-spawning species found in
British and Irish waters have been described and figured in detail in
the literature.

The winter-period herring larval surveys of 1960-1962 showed that
there was a substantial winter spawning of sprat, Sprattus spraftus (L.},
on the south coast of Ireland. Only small numbers of eggs and post-
larvag of pilchard, Sardina pilchardus (Walbaum), were taken and post-
larvae’ captured in January had fully-formed fins suggesting an earlier
spawning than in the case of the sprat (Bracken and Keunnedy, 1967).
A single sprat egg was present in haul 17 (Youghal Harbour, May 18,
1967} but large numbers of eggs of both sprats and pilchards were
taken in baul 30 (Baltimore, Station 2, June 7, 1967) indicating a
summer spawning of both these species in at Jeast one section of the

rsa covered- by the 1960-1962 winter surveys.

Syrenathus rostellatus, Nilsson

This species of pipefish was not-distinguished in the past from the
larger S. acus L. Tt has previously been identified from Blacksod Bay
(Wheeler, 1957) and from Mornington (Boyne estuary), Howth and
Passage East'(Bracken-and Kennedy, 1967). A fry, 2.5 cm long, was
taken in a surface’ haul (No. 30) at Baltimore on June 7, 1967. Tt was
kept alive for somie time. In life it looked like a piece of black thread,
with some pale fransverse bands at widely spaced intervals. The
swim-bladder was very large, distending the abdominal region, After
death the melanophores contracted to small, round, separate spots
and it became almost white.

“Gadus” spp.

- The former. genus Gadus has now been split into a number of
separate genera. Six of the species commonly cccur as O-group fry in
qhallow water aloug the shore, namely : — ‘

Cod, Godus morhua (L)

- Pollack. Pollachius pollachius {1..)
Coalfish, P. virens (L.)
Pouting, Trisopterus luscirs (L.}
Foor Cod, T. minutus (1..)
Whiting, Merlangius merlongus (L)
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Tn some areas, e.g. Dublin Bay, the small fry of all six species are
frequent in the shallows; in other areas pollack and/or coalfish are of
most frequent occurrence.

Post-larval “Gadus” spp, 30 in all, occurred in six different hzuls.
They ranged in length from 2.2 to 7.8 mm and were of several different
types. They were not critically examined, as the early development
stages have been described and figured in detail in the literature.

Raniceps raninuy (L.} Lesser forkbeard or tadpole-fish,

Holt obtained eggs on the west coast of Ireland (Holt, 1891) and
later at Plymouth (Holt, 1897} which he temntatively ascribed to the
greater forkbeard, Phycis blennoides (Briinnich) (Holt, 1899). These
eggs. which had a small cil-globule, yielded larvae characterised by a
bold pattern of vivid yellow pigment. Ehrenbaum (1903-1909) sub-
sequently obtained similar eggs at Heligoland. He, however,
attributed them to the lesser forkbeard, Ramiceps raninus (L.). Hefford
(1910) obtained further eggs at Plymouth and he also attributed them
to R. raninus. .

The lesser forkbeard is a northern species not found in the Mediter-
ranean, It frequents inshore waters. It is infrequently captured but this
is probably because of its small size and the fact that it lives on rough
ground beyond tide-marks rather than because of genuine scarcity. It
has been recorded on a number of occasions from varions parts of the
Trish coast and it has been caught in lobster pots and, on one or two
occasions, by shore anglers. The greater forkbeard, a much larger fish,
is motre southern in its distribution and occurs in the Mediterranean
though it is not abundant there, It is on the whole a deep-water species
and is rarely taken close to shore. Its capture in Irish waters is erratic,
Occasional solitary specimens are recorded, though on one cccasion
large numbers were taken iogether in a trawl on the south-west coast
(O'Riordan, 1961, 1962),

The places where eggs of the type wunder consideration have been
taken—the west coast of Iréland, Heligoland and Plymouth-—are.
places where the lesser forkbeard occurs. The eggs have been taken-
inshore where this species is found. This type of egg has not been
recorded from the Mediterranean where the greater forkbeard occurs
but the lesser forkbeard is unknown. It seems likely therefore that the
eggs belong to the lesser forkbeard, as was believed by Ehrenbaum
(1905-1909) and Hefford (1910), rather than to the greater forkbeard
a8 suggested by Holt (1899). . This is also the view of I Ancona (1933).
In the Naples Monograph in the section on Phycis blennoides, he says
that Holt had “doubifully attributed to Ph. blennoides” the eggs which
the latter obtained at Plymouth between June 30 and August 28, 1893.
IYAncona goes on to refer to Kyle's description of ripe ovarian eggs-
of an example of P. blennoides taken at Banyuls-sur-Mer in May 1898,
which were: 0.80 to 0.88 mm in diameter, devoid of an oil-globule, and
very similar to those of the poor cod, Trisopterus minutus (L.} though
a little bigger. Marion (1894) believed that gadoid larvae 2.0 to 2.2 mm
long, which were taken in the Mediterranean and which lacked an wil-
globule in the yolk-sac, were larvae of the preater forkbeard,
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~Three eggs as described by. Holt (1891,1897, 1899), Ehrenbaum
(1905-1909) and Hefiord (1910) were taken on the south coast of
Ireland during the present investigations. They were obtained at
Youghal (Station 2, haul 24) eatly on the ebb tide on June 1, 1967, at
Baltimore on June 6, 1967, and again at Baltimore on June 7, 1967.
One of these eggs measured 0.925 mm in diameter, with an oil-globule
of 0.17 mm. The other two eggs were approximately the same size,
All three eggs were hatched out in the laboratory within 2 to 4 days of
capture. In the advanced embryo bright lemon-yellow pigment is
developed on the body and in a band on the tail, giving the egg-a very
distinctive appearance. Dimensions for previously recorded eggs are
as follows: —

Holt : West Coast of Ireland : 0.775 mm Oil-globule 0.14 mm

Holt : Plymouth ¢ 0.78—0.91 mm b 0.15—6.17 mm
Ehrenbaum : Heligoland : 0,75—0.91 mm PR 0.14—0.19 mm

Hefford : Plymouth ; 0.78—0.84 mm e 0.145—0.165 mm

A recently-hatched larva (Fig. 6, A) was 2.7 mm long. The oil-
-globule was posteriorly located in the yolk-sac, and the gut. ended
close behind the yolk-sac. The vent had not yet split the marginal fin.
Omn the head, bedy and anterior two-thirds of the fail, fine, ramifying
greyish melanophores were developed. The: bright, diffused, lemon
vellow pigment was distributed over most of the head and body, on
the oil-globule, and on the anterior third of the tail. In addition there
was a yellow band across the tail about two-thirds of the way back.
Paiches of vellow occurred posteriorly on the yolk-sac and on the
marginal fin behind the oil-globule. On the marginal fin behind the
‘head there was a conspicuous splash of yellow associated with which
was a dendritic melanophore. :

The larva illustrated in Fig. 6 A was a little more advanced than a
larva figured by Holt (1899). The laiter, presumably fromr a small egg,
measured only 2.02 mm and its head was bent down over the front of
the yolk-sac, The present example was a little longer than a 12-hour
old larva measuring 2.68 mm from the west coast of Ireland which
Holt (1891) listed as “Species VII”. However, its snout did not
project so far and it lacked a small projection of the marginal fin at
the pigment splash behind the head, which was present in Holt’s
example. Ehrenbaum (1905-1909) gives the length of a recently-
hatched larva as 2.9 mm. This was haiched from an egg measuring
-0.85 mm from Heligoland.

Attempts were made to rear the other two larvae but unsuccessfully.
Both died after a few days and became distorted and shrunken. How-
ever, the egg taken at Youghal on June 1, which contained an advanced
embryo when examined on June 2, hatched over the week-end (June
3/4). Examination of the livihg specimen on June 6 showed that the
eye was pigmented and that the yolk had been largely absorbed. The
body had become not only deep but thick, so that in dorsal view the
little fish had the somewhat tadpole-like appearance characteristic of
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young lumpsuckers, Cyclopterus lumpus L. and dragonets, Calli-
onymus §pp. The bright yellow pigment was diffused generally over
the head and body, over the veni, and for a short distance over the
anterior part of the tail. The pigment splash on the marginal fin
behind the eye was still conspicuous. The yellow cross-band, far back
on, the tail, was also still present and, in addition, there was a yellow
patch on the ventral part of the tail some distance in front of the
cross-band. The pectoral fins were yellow with black rays. The
specimen was not measured as it was extremely active. It appeared,
however, to be a litile over 3 mm long. In general appearance it
resembled the early post-larva, 3.0 mom long, shown in Ehrenbaum’s
figure 104 C, hatched from an egg from Heligoland.

Ehrenbaum (1903-1909) figures a planktonic post<arva of 7 mm
from Heligoland, and also young specimens of 9.5 and 12.25 mm
taken by Schmidt in 80 metres south-west of Ireland and in 72 metres
off the: Scilly Isles, A post-larva 4.5 mm long was taken in the plankton
in Quinsheen Bay, Co. Galway (Fives, 1967 a).

Rocklings

The pelagic eggs of rocklings are of common occurrence in plankton
hauls from April to August. They are very small (some are as small as
0.6 mm) and they contain a single oil-globule. In addition to the oil-
globule there: is a curious refractive patch in the yolk, (McIntosh and
Masterman, 1897), 1t was af one time believed that only three species
of rocklings occurred in British and Irish waters, namely the 3-bearded
rockling, Gaidropsarus vulgaris (Cloquet), the 4-bearded rockling,
Rhinonemus cimbrius (L.), and the 5-bearded rockling, Ciliata mustela
(L. Eariier workers distinguished threé main types of rockling eggs
and larvae, which they ascribed to the three known species of British
and Irish rocklings (McIntosh and Masterman, 1897). However, it is
now known that the number of species of rockling is greater than was
believed. At least five species occur in frish waters (Wheeler, personal
communication), In addition to the three species mentioned above, the
Irish rocklings include Gaidropsarus mediterraneus (L) which is an
inshore species and Ciliata septentrionalis (Collett) which is offshore
in habitat (Wheeler, 1965). Until detailed descriptions of eggs and
young stages of known parentage are available for more than one or
two species of rocklings, it would be fufile to attempt to diagnose
material taken in tow-nets. Acordingly no attempt was made to briiig
tor species the eggs of rocklings taken during the present investigations.

Of a total of 657 pelagic fish eggs obtained during the period April
to June 1967, 406 were eggs of species other than clupeoids. Of the
non-clupeoid eggs 252 (62 per cent) were eggs of rocklings. The rock-
ling eggs varied in diameter from 0.6 to 0.75 mm. Some had yeliow
oil-globules and some had colourless oil-globules. It is more than
likely that more than ome species of rockling was involved. Fig. 6. B
to B shows examples of larvae hatched from the eggs. Fig. 6 B illus-
trates one of the larger types of larvae. This example on hatching
measured 2.1 mm and was characterised by extensive dark pigmenta-
tion. At lower magnifications the pigmentation appeared somewhat

B
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diffused. and charcoal in tint. At higher magnifications the pigmenta-
tion was seen to consist of extensive ramifying melanophores which
were locally aggregated to form blackish patches within the dark areas.
In the smaller types of larvae the dark pigment was more localised in
distribution and the melanopheres more discrete. The oil-globule was
yellow-in some larvae, but otherwise the rockling larvae were devoid
of coloured plgment

Two post-larval rocklings measuring 4.2 and 4.7 mm were taken at
Youghal on May 18 (haul 17y and they are illustrated in Figs, 6 F and

Dicenitrarchus labrax (L.} = Morone labrax (L.). Bass

Captures of bass eggs during the 1967 survey and larvae hatched
from them have been described in defail elsewhere (Kennedy and
Fitzmaurice, 1968). Only brief meniion of them is made here in
order to complete the record,

A total of 25 bass eggs was obtained at stations 2 and 3 in Youghal
between May -8 and June 1, 1967. They were taken on the flood tide,
at'high water and on the early ebb. A total of 6 bass eggs was taken
at ther Splaugh Rock on June 1 and 2, 1967. Bass eggs had not pre-
viously been taken in tow-nets on the Atlantic coasts of HEurope. The
eges obtained ranged in diameter from 1.20 to 139 mm. The oil-
globule measured 0.36 to 0.42 mm. The Irish bass eggs were thus
larger than eggs described from the Mediterranean by Raffacle (1888)
and Bertolini (1933) but were smaller than eggs spawned by bass in
ther tanks of the Plymouth Aquarium and described by Jackman {1954).
Fig. 7 A shows a Jarva less than 12 hours old and measuring 4.45 mm
which was hatched from one of the bass eggs taken- at Youghal. The
Irish larvae differed from those from the Mediterranean described by
Bertolini' (1933) in that-the pigment by reflected light was brownish-
vellow rather than clear yellow. At lower magnifications the: com-
bination of black and coloured pigment in the Irish material produced
a grey-green effect by reflected Light.

Ctenolabrus rupestris (L.) Goldsinny Wrasse.

The goldsinny is a small wrasse which, like other small fish frequent-
ing rough ground beyond tide-marks, is probably mwuch commoner
than its infrequent capture would suggest. The eggs of the goldsinny,
which are pelagic, have been taken on the west coast of Treland (Holt,
1891} and have frequently been taken in tow-nets in inshore waters at
Plymouth (Folt, 1897, Holt and Scott, 1897-1899; Hefford, 1910} The
spawning period is prolonged and the ezgs occur in the plankton during
many menths of the year. During the 1907 survey a-total of 70 eggs of
this species was taken in hauls series I, 2, 4, 15-21, 23, 24, 26, 30, in
addition to 12 young larvae taken in hauls 2 and 7.

EggSe taken during the 1967 survey ranged in diameter from 0.87 to
1.00 mm. They had a small perivitelline space, a simple yolk and




lacked an oil-globule. During ineubation little specks of black pigment
developed along the body and tail of the embryo, No coloured pigment
was developed. Tig, 7 B shows a larva less than 12 hours old measur-
ing 2.9 mm from an egg taken in Youghal Harbour on May 1§. It was
glass-clear with specks of black pigment but was still devoid of
coloured pigment. The eve lacked pigment, as was also the case in
all the other larvae of this species which were examined.

In this last connection there appears 1o be an error in the Naples
Monograph, Neither Fhrenbaum (1905-1909) nor Hefford (1910)
refer to pigment in the eye of the recently-hatched larva., Sparta
(1956) in his description of C. rupestris {pp 593-4} reproduces
Ehrenbaum’s figure of a recently-hatched larva 2.2 mm long, in which
ne pigment 18 indicated in the eye. However, in his key to the eggs of
wrasse (p 597) Sparta gives as an embryonic character—“eye pig-
mented”, Pigmentation; in the eye before hatching is a character of
some of the wrasses which have a demersal egg and a long incubation
period but not of genera, such as Coris, which have a pelagic egg and a
short incubation period.

A total of 67 larvae and post-larvae were taken in plankton hauls
in Killeany Bay, at Carticknamacken and in Kilkieran Bay on the west
coast of Ireland (Fives, 1967 a).

Sand-eels

Four species of sand-ecls have been recorded from the Irish Sea
(Molloy, 1966) and five species from the west coast of ireland (Fives,
1967 b), The eggs are demersal and are buried in the sand. - The larval
and post-larval stages are pelagic. A key to the young stages has been
published by Macer (1967).

Two sand-eel eggs were taken in a tow-net haul at station 6 in
Dungarvan Harbour (off the tip of the Cunnigar sand-spit) on May 16,
1967 (haul 15). They were presumably scoured out of the sand by the
swift tide. A post-larval sand-eel was pressnt in haul 4 at Dungarvan
on April 16,

Trachinus vipera Cuavier. Lesser Weever

The adult lesser weever is common in shallow, sandy sitnations in
many places. The egg, larva and early post-larva have been described
and figured by Holt (1891) and his figures have been reproduced by
Melntosh and Masterman (1897).

During the 1967 survey, 7 lesser weever eggs were taken in three
hauls, viz., Dungarvan, station 6, May 17 (haul 16); Youghal, station
2, May 31 (haul 24) and Splauzh Rock, June 1 (haul 26). The eggs and
larvae hatched from them agreed in general with published descriptions,
but there were some differences in detail, The eggs, which are pelagic,
have been described as being 1.25 to 1.37 mm in diameter and con-
taining 11 to 30 small oil-globules “of a greenish-yellow hue”. They




take 9 to 11 days to hatch. Holt refers to pale yellow pigment, in
minute round flecks, in the developing embryo, later becoming stellate
and a brilliant orange. The ysllow colour, except for touches on the
marginal fin, is stated to disappear by the post-larval stape.

. One of the lesser weever eggs taken in the 1967 survey measured
1.34 mm and the others were about the same size, The oil-globules
in all the examples were not greenish-yellow but a rich, deep gold by
both trapsmitied and reflected light. This was also the colour of the
globules in the yolk-sac of the larvae. Eggs which were in an early
stage of development when netted took up to 9 days to hatch, as
against 3 to 4 days for bass eggs of the same size taken during the same
period,

The newly-hatched larva, as has been pointed out by other workers,
is in a relatively very advanced condition, with pigmented eyes and
well-developed pelvic fins. Fig. 7 C shows a larva less than 12 hours
old and 4.0 mm in length, From Holt’s figure and description it differs
in the rich gold colour of the oil-globules in the yolk-sac, in the more
extensive development of black pigment on trunk and tail, in the
development of patches of black pigment in the thoracic region and on
the yolk-sac and in the absence of any coloured chromatophores, other
than in two touchest on the dorsal edge of the marginal fin and one
touch on the ventral edge. The pigment in these touches was Hght
grey by reflected light and brown by transmitted light.

Scomber scombrus L. Mackerel

‘The main spring spawning of mackerel takes place in deep water
off the south west coast of Treland.

During the 1967 survey, two mackere] eggs were taken at station 2
in Youghal Harbour on May 18, one at high water and the other on the
carly ebb. This was a period of neap tides. When examined at mid-
day on May 19 both eggs contained advanced embryos. The eggs
measured 1.20 mm in diameter; the cil-globule in one measured 0.25
mm and in the other 0.32 mm. There were melanophores distributed
along the trank and tail of the embryos and some on the oil-globule,
The globules were clear, not “cloudy” or “smoky” as some workers
have reported. Behind the eyes of the embryo and on the proteplasmic
“stalk” conecting the cil-globule to the yolk-sac there were patches of
pigment, which were grey brown by transmitted light, but vivid green
by reflected light,

The eggs hatched during the night of May 19. Fig. 8 A shows one
of thetarvae as it appeared at noon on May 20. Tt measured 4.55 mm,
the eye was unpigmented and the vent had not as yet quite reached
the edge of the marginal fin. It was glass clear, as was also the oil-
globule. The distribution of the melanophores differed somewhat from
thoss in Holt's (1893) figure which is reproduced by MclIntosh and .
Masterman (1897). The melanophore distribution, however, differed
somewhat in the two larvae. The most striking features were the pig-
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ment patches behind each eye, and on the posterior aspect of the oil-
globule. As in the embryo, the pigment was grey-brown by transmitted
light ‘but vivid green by reflected light.

The natore of the coloured pigment in the embryo and larva appeats
to have been the subject of some confusion in the literature, McIntosh
and Masterman, discussing the embryo, say: “At this stage (5th day)
bright green pigment in patches occurs, first behind the eyes and on the
tail, near the oil-globule. This pigment and the absencé of all yellow
colour would at once distinguish the species from any of the padoids or
pleuronectids, Holt described the pigment as of a vellow colour by
reflected light and in a later paper Cunningham explained the “green”
appearance as being due to the admixture of back and yellow chroma-
tophetes. This is net a sufprising result when we recollect that the
black pigment in this species iz of a “blue-black™ tint, The green
appearance does not lose diagnostic value on account of its being only
an effect and not due to the presence of actual pigment. By transmitted
tight Holt found that the yellow pigment appeared to be ‘reddish-

P 1)

brown’ .

The green pigment often seen on the back of an adult mackerel is a
- texture eolour due to the juxtaposition of black and yellow chroma-
tophores, Reference has been made above to the grey-green effect
produced, at lower magnificaticns, by combinations of black and yellow
—brown pigments in larval bass. In the mackerel larvas examined,
however, no trace of black could be detected in the green pigment
patches at magnifications of up to 50 diameters.

The capture of mackere] eggs in the estuary at Youghal, even at high
water, was somewhat unexpecied.  According to Cunningham (1896),
however, the ingubation pericd laste 6 daye at a mean temperature of
14.5°C. Surface temperatures at Youghal in mid-May 1967 were lower
than this. The egss could, therefore, have drifted some distance
between spawning and capture. Nevertheless, it seems likely that
some sporadic spawning by mackerel may take place close to land on
the south coast, '

Gobies

The former genus Gobius has now been split up into a number of
gensra and sub-genera. Ten or more species of gobies occur in
Irish waters. Some are rare of local but others are common and
widely distributed (O'Riordan, 1965). The eggs of gobies are demersal
and are deposited in empty shells and are guarded by the male. The
larval and post-larval stages are pelagic and are of common occurrence
in inshore waters. The fry of the freckled goby, Pomatoschistus
{Pomatoschistus) minutus (Pallas) do not become demersal until they
attain a length of about 14 mm while the two-spotted goby, Chapar-
rudo flavescens (Fabricius), even as an adult, swims clear of the-
bottom (Bracken and Kennedy, 1967). B

During the 1967 survey a total of 17 post-larvae were taken in hauls -
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6, 12,13, 15, 18 and 28. The length-range was 3.3 to 5.5 mm, and
more than one type was present but the material was not critically
examined,

Dragonets (Callionymus spp)

Three species of dragonets occur in Irish waters, namely Callionymus
Iyra L., C. maculatus Rafinesque and C. reticulatus Valenciennes. OFf
these species, C. Iyra, the common dragonet, is much the commonest
and most widely distributed. The eggs and young stages have been
described and figured by Holt (1893).

A total of 16 Callionymus post-larvae were taken during the 1967
survey. They occurred in hauls 18, 26 and 27 (all surface hauls) and
ranged in length from 2.5 to 6.2 mm. They formed part of the pre-
served material and were not critically examined, as descriptions of
youitg stages of species other than C. lyra were not io hand. In
addition 3 small fry were taken in a surface haul (No. 26, Splaugh
Rock, June 1y and these were brought back alive to the laboratory.
They were kept in tanks for some weeks. One measured 10 mm on
capture and was identical with the specimen shown as No. 8 on Plate
VI by McIntosh and Masterman (1897). The two others were 15 mm
long and were broader anteriorly, without conspicuous bands of pig-
ment.

When the fry were first put into an aquarium tank, they only
occasionally descended to the bottom. Mostly they hovered in the
water, The stream of air from the diffuser in the tank created appreci-
able horizontal as well as vertical currents. The fry used their pectoral

fins to counteract the current, and spread their large pelvic fins out

sideways and slightly angled to provide lift—a method of maintain-
ing position in the water not noted in other species. After a week or
two the young dragomets went to the bottom and thereafter they spent
most of their time there. They proved surprisingly aggressive and
repeatedly attacked and eventually killed other fish kept in the tank
with them, including some flatfish bigger than themselves,

Atherina presbyter Valenciennes., Atherine or Sand-Smeli.

The atherine produces large eggs with adhesive filaments which are
attached to weeds, including eel-grass (Zostera). The spawning period
in Treland appears to be June and July (Bracken and Kennedy, 1967).
The larvae are large and relatively advanced con hatching.. The young
stages have been figured by Holt (1899). '

No young stages were taken in tow-nets during the 196’? survey but
on July 25, 1967, numbers of small fish were seen swimming near the
surface in two tock pools at St, Helen’s Harbour, Co. Wexford. The
fish in one pool were bigger than those in the other. . Examples were
captured in both pools with a hand-net and proved to be post-larvae
of Atherina presbyter, the only species recorded from Ireland. They
ranged in length from 10 mm to 18 mm. An example, 11.5 mm long,
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is shown in Fig. & B. It wasg transparent with diffused yellow pigment
on the head and dorsum and a good deal of pigmentation in the body
cavity region. The melanophores on the head and thoracic regions
were very large and some were roseife-like. The caudal fin was
terminal in position and rays were developing in the anal fin. No
dorsal fin rays were developed and there was no trace of pelvic fins.
A remarkable feature is the anterior position of the vent and its wids
separation from the anal fin, As development proceeds the vent moves
progressively further back. This is discussed in some detail by Holt
{(1897-99), :

Sea Scorpions

The foriner genus Cottus has now been split up. Two species of sea .
gcorpions are common in Erish waters, namely : — '

(1} Tawrulus buballs (Fuphrasen). Long-Spined Sea Scorpion,
2y Myoxocephalus scorpius (L.). Short-Spined Sea Scorpion.

The eggs, which are demersal and adhesive, are deposited in clumps
amongst rocks and weeds and are guarded by the male. Descriptions
-of the young stages of both species have been published by Hoit (1893),
In the posi-larval stage the upper part of the body cavity region is
yellow sprinkled with rather large stellate melanophores, producing a
rather striking leopard-skin waistcoat effect. Two post-larval sea
scorpions, in which even in the preserved condition thig feature was
conspicuots, were taken in tow-nets hauls at Dungarvan in 1967. One
was obtained on April 16 (haul 4} and the other on the following day
(haul 7). S

Liparis montagui {Donovan). Sea Snail.

Two species of Liparis have been recorded from Ireland. One L.
montagui (Donovan) is common and widely distributed and frequents
shallow water and tide pools. The other, 1. liparis (L.), which is-a”
more northern species and, in our latitudes, is essentialy sub-littoral in
habitat, ig much less frequently taken (Bracken and Kennedy, 1967).

The eggs of L. montagui, which are demersal and stick in clumps
to zoophyies and weeds, have been known since the beginning of
systematic research into the reproduction of marine fishes. " They have,
on oceasions, been mistaken for herring eggs. The spawning period

of L. momntagui is prolonged. . S

A late larval or early post-larval stage was taken at-Youghal .on
May 8, 1967 (station 3, bavl 9). It measured after preservation only.
2.7 mm, though it did not appear to have shrunk appreciably: McIntosh
and Masterman (1897) give the newly-hatched larval length as 4.5 mim
(though elsewhere they réfer to larval forms of less than 4 mm taken in
Ociober), Howsver, a larva from the west coast of Ireland (Fives,
1967a) measured only 3.25 mmy. There may therefore be 2 good deal
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of variation in size. The Youghal example possessed the large.
rounded, finely-speckiad pectoral fing characteristic of the young
stages. The hinder part of the abdemen was also finely speckled.
There were some scatiered melanophores on the trunk superiorly, as
well as a series of melanophores atong nearly the whole of the ventral
edge of the tail.

Tapknots.

The topknots are small flatfishes which appear to have a preference
for rough ground. Their capture, either in trawls or on hook and line,
is, therefore, infrequent. Comnsequently #t is difficult to get any real
ides of their actual abundance. In some areas they are probably not
as scarce as the very few records of their occurrencer might seem to
suggest.

Three species have been recorded from British and Irish waters
namely, the common topknot, Zeugopierus punctaius (Bloch),
Ekstrom’s topknot, Phrynorhontbus regins (Bonnaterrey = Zeugop-
terus unimaculotys Day and the Norway toplmot Phrynorhombus
norvegicus (Glinther) (Went, 1957; O'Riordan, 1965} There has been
a good deal of confusion in the literaiure as to the identity of eggs
and young stages of topknots. The actual position appears to be as
set ouf in Table 3.

During the 1967 survey, eggs and young stages of topknots were
taken on several occasions.

Haul 19, (Youghal Harbour, May 30} included an egg measuring
1.04 mm, with an oil-globule of 0.18 mm. The developing embryo had
both black and yellow pigment and resembled that of other topknots
presently to be described. The dimensions suggest Z. punctatus but
it died before hatching and therefore its identity could not be con-
firmed. Two postdarvae were taken at Dungarvan in Hauls 6 and 7
on April 17. They are shown in Fig. 9 D. and E. Both were damaged
and possibly shrunken. One measured 3.0 mm, the other, with part
of its tail missing, 2.9 mm. The dark touches on the marginal fin
identified them as Z. punctafus.

A total of 37 other topknot eggs were taken in hauls 8, 15-19, 24,
26 at Youghal, Dungarvan, and the Splaugh Rock (one oaly at the
Splaugh). These eggs were all much the same size measuring (.86 mm,
with an oil-globule of 0.13 to 0.14 mm. The developing embryo was
characterised by specke of black pigment and by widely distributed
yellow pigment, at first spack-like, later diffused.

Fig. 9 A shows a newly-hatched larva from one of these eggs. It
was 2.3 mm long. Yellow pigment (diffused at fairly high powers of
magnification) was generally distributed over head, trunk and tail
(except for its tip). The .oil-globule was yf;l'low. Black pigment
occurred as minate specks scattered over the oil-globule, yolk-sac and
marginal fin. The yolk-sac was very iarge. Many other larvae hatched
and examined were essentially similar.
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Fig. 9 B shows a slighily damaged larva in a more advanced con-
dition with pigmented eyes. It was 2.8 mm long. The black pigment,
now more widely distributed on the marginal fin, is still speck-like on
yolk-sac, body and fin, but the yellow pigment is becoming aggregated
into spots and touches. While there was a tendency for the yellow
pigment on the marginal fin to be grouped along its edge, there was
no “fringe” of black or yellow chromatophores such as is character-
istic of P. norvegicus. Other advanced larvae examined were essentially
simailar. None showed any trace of the epidermal network referred to
by Holt (1893), which was probably a morbid condition, though he
doubted this at the time.

The eggs in question were too small to be those of Z. punctatus and
the later larvae showed no signs of developing the black touches on
the marginal fin characteristic of that species. The speck-like char-
acter of the melanophores, and the absence of a “fringe” on the
marginal fin, do not fit P. norvegicus. In both size and pigmentation
the early larvae, however, are in close agreement with Holt’s descrip-
tion of the larvae of P. regius. It seems likely, therefore, that the whole
series of topknot eggs (other than the 1.04 mm example in haual 19),
were those of Ekstrom’s topknot, P. regius=Z. unimaculatus.

Ten topknot larvae taken in haunls 2 and 7 at Dungatvan in April
1967, appeared also to be P, regius but they were rather badly damaged
and could not be diagnosed with certainty.

In April and May, 1968 some eggs of the type attributed in 1967 to
P. regius were taken in tow-nets in Cork Harbour, and one of the
young fish hatched from them was reared to the post-larval stage.
Post-larvae 2.85 mm and 4.1 mmn long which appeared to belong to the
same series were present in preserved material from tow-net hauls
made in Cork Harbour in May 1968, These young stages and other
material obtained in 1968 will be described elsewhere.

Limanda limanda (L.). Dab,

A semi-metamorphosed post-larva of the dab was taken in a surface
tow-net haul (haul 30} at Baltimore on June 7, 1967, It was kept alive
uniil its metamorphosis was completed. When compared with young
soles and flounders of aboutt the same stage of development it appeared
much paler and more transparent.

Platichthys flesus (L.). Flounder.

Flounder postJarvae in varying stages of metamorphosis were
taken in hauls 1, 8, 12 and 13. Most of them were kept alive until they
had completed their metamorphosis.

Microstomus kirt  (Walbaum) = Pleuronectes microcephalus Day.

Lemon Sole.
~ Anegg of this species was taken in the tow-net at Station 2, Youghal
Harbour, on the flood tide on May 9, 1967 (haul 13). A larva was
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hatched from it and kepi alive for some days. The close agreement of
the early and later Iarval stages with figures 6 and 8 of Plate XV in
Meclntosh and Masterman (1897} left little doubt as to its identity.

Solea solea (L.). Common Sole.

Detatled descriptions of the early development stages have been
given by various wotrkers including Ehrenbaum (1905-1909) and Padoa
(1956). Metamorphosing post-larvae of the common sole in a fairly
advanced stage were taken in hauls 13 and 20 (Youghal, 9 May and
30 Mayy while a symmetrical posi-larva 7 mm long was taken in a
surface haul at the Splaugh Rock on June 2 (haul 28). This was kept
alive until it had completed its metamorphosis.

Buglossidium luteum (Risso). Solenette.

Desiriptions and figures of the carly development stages of this
species are given by Ehrenbaum (1903-1909). On June 2, 1967 a
symmetrical post-larva of this species, a little over 6 mm long, was
taken in a surface tow-net haul at the Splaugh together with a similar
post-larva of ‘the common sole (see above), It corresponded more or
less to Bhrenbaum’s figure 65 e, but was a little more advanced in that
the permanent tail-fin was already nearly terminal. It was yellow in
colour, with a beautiful pattern of blackish-brown stellate melano-
phores on head, trunk and tail. It had a well-developed swim-bladder
and, when transferred to a tank, it swam up in the water and on an
even keel. It swam mainly with its pectorals, though sometimes with
undulations of its body and flexed its body considerably before snap-
ping ‘at food (live brine shrimp larvae). By June 6 it occasionally
descended to the bottom where it rested on its left side, though when
swimming it still did so in the vertical position. The post-anal region
of the body was deepening but the eyes were still on opposite sides
of the head. By June 13 it was typically sole-like in outline and spent
nearly all its time on the bottom. When it swam up through the water
it did so in the horizontal position with the characteristic rippling
moveinent of a sole;:.

Oun June 15, it was found in a moribund condition. It then measured
6.5 mm. The left eve was on top of the head and the “shoulder™ in
front of the dorsal fin jutted out slightly above the left eye. The
turned-up tip of the urostyle still projected a litile from the outline of
the fish above. the tail fin. The head, trunk and the central muscular
patt of the tail were sprinkled closely with stellate melanophores,
scaftered amongst which were some spots of rusty orange pigment.
Along the region of the interspinous bones was a row of melanaphores,
associated with which were flacks of orange pigment. The dorsal and
anal fing had rows of black and/or orange pigment forming a basal,
‘marginal and median series. The basal parts of the caudal rays were
dark, o '

Clingfishes

Four species of clingfishes or suckers, family Gobiesocidae, are
known to occur in irish waters namely Lepadogaster (Lepadogasier)
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lepadogaster (Bonnatetre)=Lepadogaster gouani Lacépide; Lepa-
dogaster (Mirbeliay candollei Risso; Diplecogaster bimaculata {Bonna-
teire} and Apletodon microcephalus (Brook). Though not listed by
Went (1957) or O'Riordan (1965), A. microcephalus is probably ihe
commonest Irish species (Bracken and Kennedy, 1967).

Two post-larvae of clingfishes were takeu in the 1967 survey, one
at Dungarvan on May 17 (haul 7y and the other at the Splaugh on
June 1 (haul 27). The former was 3.7 mm long, the latter 3.3 mm.
Both were slender with numerous melanophores on the trunk and
anterior part of the tail and a few melanophores on top of the head but
with none on the sides of the head or the posterior half of the tail.
Beth were somewhat damaged and were not diagnosed to species.
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SUMMARY

(1} During the pericd April-June 1967 tow-netting wag carried out at
four centres on the south-east and south coasts of Ireland, namely the
Splaugh Rock, near Rosslare, Co, Wexford; Dungarvan Harbour, Co.
Waterford; ¥oughal Harbour, Co. Cork; and Baltimore Harbour, Co.
Cork,

(2) Tow-netting was carried out close to shoré and in estuaries.
Some hauls were made at depths varying from near the surface down
to 3 metres. The remainder were surface hauls only,

(3) A total of 30 series of hauls was made. These hauls yielded a
total of 657 pelagic fish eggs representing 12 species or groups and
174 larvae, post-larvae and fry representing 19 species or groups.

In addition to the eggs and young stages of fishes taken in tow-neis
during April-June, a sample of pelagic post-larvas of atherines was
captured by hand.net in July 1967 on the Wexford coast.
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{4) Of the ‘eggs. taken, 150 were eggs of pilchard and 101 wers EERS
of sprats. With the exception of one sprat egg obtained in Youghal on
ll\gag 18, all the ciupeoid eggs were taken at Baltimore on June 6 and 7,

67.

(5) Of the 406 non-clupeoid egps taken, eggs of rockling (more than
one speclesy were the most numerous (252 eggs). Other epgs taken in
fair numbers were those of the goldsinny wrasse, Clenolghrus rupes-
tris (70 eggs); Ekstrom’s topknot, Phrynorhombus regius €37 eggs);
and bass, Dicentrarchus labrax (31 eggs). :

(6) Young stages of fishes taken in greatest numbers in tow-nets were
clupeoids (49); padoids other than rocklings (30); dragonets Calliony-
mus sp (19} gobies (17); rocklings (14); goldsinny wrasse Ctenolabrus
rupestris (12); topknots, Phiynorhoinbus regins and Zeugopterus
punciatuy (12) and flounders (8).
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TABLE 1. TOW-NET HAULS, SOUTH COAST OF IRELAND, APRIL/JUNE 1967,

10
1
12

13

REF.
P/l

P2

P/3

CENTRE

Dungarvan

do.

do,

do.

do,
do.

do..

Youghal
do,

do.
do, -
do.

do,

DATE
15 April

do.

16 April

do.

do,
17 April

do.

8 May
do,
do,
do,

9 May

do.

STATION

3

=2l

—

- TIDE
‘Neaps. |
. “ivarious

1 -slages

Ebb

H. W,

- Ebb J

Springs,
ficad

Laté‘
ficod

H.W.
HoW.
Ebb

Floag

TEMP,
°C

10.5

|Gz rapestyg: (3)

FISH EGGS
(Nos, in brackets)

Rocklings (12)
Cierolabrog rupestyis (10)

Rocklings (10)
C. rupesiris (8)

Nil

Rocklings (25)
C, mpestris (20)

Nil

Nil

Rocklings (8)

Bicentrarches labrax {6)
Phrynerhombiss segins (1)

D, Iabzax (2) -

ML

D, iabrax {
Micresiomu

Pe;
rachinies vipera (1)

1. labrax (1)
;Scomber; scombrus (1)

LARVAE POST-LARVAE AND FRY
{(Nos. in brackets)

Symmetrical pleuronectid (p.l) (1)

Rocklings (1) (11)

. rupesiriz (L) (6)

Clupeoids (p.1.) (10}
ghrynorhombuy regies (2) ) (5)

Rockiing (1) {1)

Clupeoids (30)
Sand-eel (p-1) (1)
“Cottas” sp, (pL} (1)

Nil
“Gadus’’ sp, (1) (D)
“Gebims”’ sp, (p-l) (1)
|Zengopterns punctaiug (p.1) (1)
i
. rupestmis (1) {6)
P. regias (7) 0) {5)
Z. punctates (p.1.) (D
“(otius” sp. (pl) (1)
Lepadogaster “sp.” (p.l.) (1}

Platichshys flesus (semni-metzmorphosed} (1}
“adas” sp. (1) (3)
Liparis montagut (p.1.) (1)
Nil
Nil
P, fiesus (semi-metamorphosed) (3)
“Gobius” sp. (8)
P. flesns (semi-metarorphosed) (3)
Solea sofea (do.) (1)
“Gobies™ sp (1)
Clupeoids (2]
Nil

“obius” sp (p.l.) (3}

“Gaduas™ spp (p.l.) (7}

Rocklings (p.l) {2)

— _—. —_—

f
OBSERVATIONS

Surface haul

10 feet deep

Surface

Surface to 10 feer

Surface to 6 feet

Surface
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17

18

M67/6

MeT/5

M67/4

do.

do,

L\

3+

10.5

118,

18’

Rocklings (15)

P, regiug (10)

C, ruapestris (3)
Trachinus vipera (1}

D. labrax (1)
Scomber scombkns (1)
Spratins spratins (1)
Rocklings (10)

P. regiag (5)

C. rapesiris (11)

S, scombrus (1)
Rockling (1)
P. regivs (8)
C. rupestris (2)

Nil

v labrax (3)

‘vipera (3)
“regiug (1)
repestrie (1)

Nit

D, labrax (3)
Rocklings (5)

Rocklings (70)
Raniceps raninug (1)

Sardina pilchardus (150}
Sprattns spraties (100}

[Rocklings (30

Ctenolabrug topestris (1)
R. raninus (1}

Mil

“Gadus” spp (p.l) {7)
Rocklings (pl) (2)

&Eadns” spp (pl) (15)
“Lrobius® sp (B1) 1
Clipeoids {(p.l.) 4
Callionymuss sp {p.l.) (6)

Nil

Solea selez (semi-metamorphosed) (1}
MNil
Nil

Clupeoids (p.L) (2)

Clupecid {(pl)) (1)

Nil

Callipnymus sp (p.l. and fry) (5}

Callienymus sp (p.l.) (8)
“Gadus” sp (pl.) 2)
“Lepadogaster™ sp (p.l) (1}
“Godus” gp (1) (2)

Gobius spp (P.1.) (3)

Solea sglea (symmetrical p.l.) (1}
Buglossidigm hsteuns (do.) (1)

Sardima pilchardns (1) (1)

Symgnathus rostellatus (fry) (1)

Limandz limanda (semi-metamorphosed) (1)

yiSurface

-

Surface

i [Surface




TABLE 2. TOTAL NUMBERS OF EGGS AND YOUNG STAGES OF FISHES TAKEN IN TOW-NETS.
) f&prﬂ—]une 1967

SPECIES EGGS LARVAE, POST-LARVAE
AND FRY
iNo. Present in bauls series No. Present in hauls series
i ‘ ‘

Sprat, Sprattus sprattus (Linn.) : Ot 17,30 — ==
Pilchard, Sardina pilchardas (Walbaum) 150 30 1 29 o
Clupeocids (not identified) — — 49 2, 4, 13, 18, 23, 24
Fipefish, Syngnathus rostellates Nilsson — — i 30
“Gades” spp — — 30 6, 9, 17, 18, 27, 28
Lesser forkbeard Raniceps ranimus (Lmn) - 3 24, 291 a0: — —
Rocklings ) 252 1,2,4,7,15,16,17,18, 19, 20 21,23, 24,28,29,30 14 2,3, 17

* Bass, Dicemirarchus Iabrax (Linn.) 31 & 9, 13, 17, 19 23 26 — —
Goldsinny, Ctenolabros rapesizis (Linn.} 76 1,2, 4, 15, 16 17, IS 19 2(} 21, 23, 24, 26, 30 12 2,7
Sand-eels Z i35 . . 1 4
Lesser Weever, Trachinus vipera Cuvier 7 16, 24, 26 — —
Mackerel, Scomber secombres Linm. 2 17,18 = — — )
Gobies, “Gobius” spp —_ 17 6,12, 13, 15, 18, 28
Draponets, Caliienymus sp. j— — i9 18, 26, 27
Sea Scorpiogs, “Cottus” spp. — — 2 4, 7
Sea Snail, Liparis montagmi (Donovan) — 1 9
Common Topknotf, Zeugopterus punctatus (Bloch) 107 19 A 6, 7
Ekstrom’s Tepknot, Phrynorhombus regivs (Bonnaterre) | 37 8, 15, 16, 17, 8, 19, 24, 26 10(7) 2, 7
Dab, Limapnda lmanda (Linn.) : — — 1 30 :

‘ uTlounclcr Platichthiys Hesus {Linn.) — — 8 1, 8,12, 13
Lemon Sole Microstomas kit (Walbaum) 1 13 - -
Sole, Solea solea (Linn.) ‘ j— — 3 13, 20, 28
Sclenette, Buglhossidium luterm {Risso) |— — 1 28
Clingfish, “Lepadogaster” sp — — 2 7, 27
TOTALS : e : 657 - : ’ i 174




TABLE 3. DIAGNOSTIC CHARACTERS OF EGGS AND LARVAE OF TOPRNOTS.

i
Eggs Larva {recently hatched)

Species | —————— - —— Remarks
Diartn. . Uil-giobule Length Pigmentation
{mm) (mm) (mm) '

Z. pumetatus| 1.0—1.07 (a) ; 0.18—0.20(2) | 2.90—2.93 Stellaté or eruciform vellow chroma~ | McIntosh and Prince (1890) described ripe ovarian eggs.
. or i or tophores. Melanophores mostly Ho]t (1893) describes eggs from the west coast of Ireland
3.92—1.05 (I} ‘ 0.17—-0.19 (b) stellate also. “species X—allied to Trigla™ (p 96) and illustzates
) (Note: within a day or two of hatch- eggs and larvae on Plate II figs. 17-21. He describes

ing, the marginal fin pigmentatiop | further eggs and larvae as Spemes XI—Sinistral Pleuro~
develops into a series of dark | nectid” (p 99) and illustrates thein on Plate VI, figs. 62-
touches). 64. Ehrenbaum (1905-1909) refers Holt's “Species X"
l’ and “Species XI” to Z. punciatas and describes otigipal

material from Heligoland. The egg dimensions marked
(a) are according to Ebrenbanm, The dimensions marked
{l) are from Hefford (1910) who described magerial from
Piymonth. Heflord separated topknot eggs into ftwo size .._3
categories. The smaller eggs (sec below) he atiributed
to P. norvegicos and the larger eggs maindy to Z. punc-
tatus. Some of the larger eggs he described may, in fact,
have been those of P. regius.

| Melanophores small and scattered. Holt {1897) succeeded in artificiaily fertilising a few eggs
of this species at Plymouth. He subsequently figured
the eggs and a larva hatched from one of them (Holi
1899). Holt (1893) also described as *“Species XII—Sinis-
tral Pleuronectid” (p 101) eggs and farvae from Scotland
and Valentia which he subsequently (1897) attributed to
P. regius.

P. recins 6.75—-0.99 0.14—0.18 2.38

0.72—0.92 0.094—0.157 | 2.52—2.76 | Chromatophores (both black and | Ebrenbaum (1905-1903) has described eggs and larvae
vellow) generally spidery-stellate, | from Heligoland and Hefford (1910) has described eggs
{ ; with a “fringe” of pectinate or | and larvae from Plymouth. Hefford considered that the

P, morvegicas

dendritic melanophores on the edge | eggs of this species oceurred further offshore than those
of the marginal fin. of Z. punctatus.
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Fig. 1. Centres where tow-netting was carried out in 1967.
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Fig. 3. Tow-netting stations in Du_ﬁgétﬁfﬁn Harbour.. Based ‘on ‘the Ordnance
Survey by perﬁlission of the Government, Permit 1022. :
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Fig. 4. Tow-netting stations in Youghal Harbour. Based on the Ordnance

"0 1Survey by permission of the. Government, Permit 1022.
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permission of the Government. Permit 1022, “Station 2” hauls were
made during a circumnavigation of Spanish Tsland,




- Fig. 6. A, larva] lesser forkbeard, Raniceps raminus, less than 12 hours old, 2.7 mm, live; from an egg obtained at Baitimore, 6. VL. 1967 (ref. M67/13).
B, newly-hatched larval rockling, 2.1 mm, live; from an egg obtained at Dungarvan 16. V. 1967 (ref. M67/3). C, more advanced larva, eve
pigmented, from another egg from the same haul, 2.1 mm, recently dead; DD, rockling larva, eye pigmented, from another egg from the same
haul, 1.65 mm, recently dead. E, rockling larva, eye pigmented, small swim-bladder developed, 1.6 mm, recently dead; from an egg obtained at
Dungarvan 17. V. 1967 (ref. M67/6). F, post larval rockling, preserved, 4.2 mm. @, ancther do., 4.4 mm. Both taken at Youghal 18. V. 1967
{ref. M67/5). The horizontal lines represent in each case an actual length of 1 mmn,




Fig. 7.

A, Larval bass, Dicentrarchus labrax, less than 12 hours old, 4.45 mm, live;
from an egg obtained at Youghal & V. 67 (ref. M67/1). B, larval goldsinny
wrasse Ctenolabrus rupestris, less than 12 hours old, 2.9 mm, live; from an
egg obtained at Youghal 18. V. 1967 (ref. M67/4); C, larval lesser weever,
Trachinus vipera, recently hatched, 4.0 mm, live; from an egg obtained al
Dungarvan 17, V. 1967 (ref. M67/6). The horizontal lines represent in each
case an actual length of 1 mm.
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Fig 8. A, larval mackersl Scomber scombrus, recently hatched, 4.55 mm, live; from an egg obtained at Youghal 18, V. 1967 (ref. M67/5); B, post-larval atherine,
Atherina presbyter, 11.5 mm, live; captured in a.rock-pool ai St, Helen’s Harbour, near Rosslare, 25. VIL 1967 (ref. M67/15). The arrow indicates the

positicn of the vent. The horizontal lines represent in each case an actuai length of 1 mm,




Fig. 9. Young stages of topknots and dragonet. A, recently-hatched larva of Ekstrom’s topknot, Phrysnorhomibus regios {Zeugopterss
unimacnlatus), 2.3 mm, live; from an egg obtained at Dungarvan 16. V, 1967 (ref. M67/3). B, more advanced larva of same,
2.8 mum, live, slightly damaged; from an egg from the same collection; C, post-larval dragonet, 3.2 mm, preserved; caplured
at Younghal 18. V. 1967 (ref. M67/4); D, post-larval common topknot, Zeugopteras purciatus, 3.0 mm, preserved, damaged,
prabably shrunken; captured at Dungarvan 17. V. 1967; B, another post-larval do., 2.9 mm excluding missing portion, pre-

served, damaged, probably shrunken; also taken at Dungarvan 17. V. 1967. The horizontal lines represent in each case an
actuai length of 1 mm.
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